BO GIAO DUC VA PAO TAO BO NONG NGHIEP VA PTNT

VIEN KHOA HQC THUY LOI VIET NAM

NGUYEN QUANG AN

NGHIEN CUU XAY DUNG BAI TOAN TOI UU VAN HANH
TRU NUOC TUOI PE GIAM THIEU ANH HUONG CUA HAN
HAN TOI SAN XUAT NONG NGHIEP VUNG HA DU SONG CA -
NGHIEN CUU PIEN HINH TAI HE THONG THUY LOI
LE XUAN PAO

LUAN AN TIEN SI KY THUAT

HA NOI, NAM 2018



BO GIAO DUC VA PAO TAO BO NONG NGHIEP VA PTNT

VIEN KHOA HQC THUY LOI VIET NAM

NGUYEN QUANG AN

NGHIEN CUU UNG DUNG BAI TOAN TOI UU VAN HANH
TRU NUOC TUOI PE GIAM THIEU ANH HUONG CUA HAN
HAN TOI SAN XUAT NONG NGHIEP VUNG HA DU SONG CA -
NGHIEN CUU PIEN HINH TAI HE THONG THUY LOI
LE XUAN PAO

Chuyén nganh : Ky thuat tai nguyén nwoéc
Masé :9580212

Ngwoi hwéng dan khoa hoc 1. PGS. TS. Nguyén Tung Phong
2. PGS. TS. Tran Chi Trung

HA NQI, NAM 2018



LOI CAM DOAN

T6i xin cam doan ludn &n tién sy “Nghién citu xay dung bai todn téi wu v@n hanh
tri nwéc twéi dé giam thiéu danh hwéng cia hgn han téi sdn xudt ndng nghiép
viing hg du séng Cd - Nghién cizu dién hinh tai h¢ thong thay lei Lé Xudn Pao”
la céng trinh nghién ciiu cua riéng t6i. Cac trich dan va két qua néu trong luan an 1a
trung thuc va c6 xuét x& rd rang.

Ha Ngi, ngay 31 thang 7 nim 2018

Tac gia luan an

Nguyé&n Quang An



LOI CAM ON

Trong qué trinh thuc hién dé tai “Nghién ciru xay deng bai toan téi wu van hanh
tri nwéc twéi dé giam thiéu danh hwéng cia hgn han téi sdn xudt ndng nghiép
viing hg du séng Cd - Nghién cizu dién hinh tgi hé théng thay lei Lé Xudn Pao”,
t61 da nhan duoc rat nhiéu su giup d3, tao diéu kién cua tap thé Lanh dao Ban Quan
ly Trung uong cac Du &n Thuy loi; tap thé lanh dao, cac phong ban chic ning va
cac nha khoa hoc Vién Nghién cau Khoa hoc Thuy loi Viét Nam; T6i xin bay to

long cam on chan thanh vé su gitp d& do.

T6i xin bay to long biét on sau sic téi PGS. TS. Nguyén Tung Phong va PGS. TS.
Tran Chi Trung — nhitng nguoi thay truc tiép hudng dan va chi bao cho tdi hoan

thanh luan an nay.

T6i xin chan thanh cam on ban be, ddng nghiép cua t6i dang cong tac tai Ban Quan
1y Trung wong cac Dy &n Thuy loi va gia dinh dd dong vién, khich 18, tao diéu kién

va giup d& t6i trong sudt qué trinh thuc hién va hoan thanh luan an nay.

Tac gia luan an

Nguyén Quang An



MUC LUC
MO DAU ..o 1
1. Tinh cdp thiét Cua UGN AN ......coceeeeieieeceeeee e 1
2. MuC tiEU CHA TUGN AN v 2
3. Pham vi va doi turong NGRIEN CIAU ........cvevveeeeeeeeeeeeeeesees e eeen e enes 2
4. Phuong phdp nghién citt V& CACN tiéD CAN......cocvvveeeeeeeeeeeeeeeee e 2
5. Y nghia khoa hoc va thyrC tién ciia NGRIEN CLAU ......cvcvvveeeeeceeeeee e 4
6. Nhitng dong gop moi Cua UGN AN ......ooviiiiiiiii e 4
7. B0 CUC CHATUGN AN oottt ettt ettt ettt 4
CHUONG I. TONG QUAN ...ttt 5
1.1 Han han va nhitng tic dong cua han hdn doi véi san xudt ndng nghiép......5
1.1.1 Hgn h&n va nguUYBN NNAN.........cccooiiiiiiiii e 5

1.1.2 Nhitng tdc dong ciia han han doi véi san xuat néng nghiép trén Thé gigil0
1.1.3 Nhitng tdc dong cua han hdan doi véi san xudt ndng nghiép & Viét Nam . 14

1.1.4 Tinh hinh hgn trong khu vizc Nghién CiU .......cccvvveiiieiciee e, 17
1.2 Céac nghién cizu va gidi phap chong Nan .........c.ccoveeveeeeeeeeeeeeeeee 19
1.3 BAITOAN 107 Lhleurvervnieiiricieciecie ettt 29

1.3.1 TONG QUAN DAT tOAN T07 101 ...t 29

1.3.2 CAC KJF thUGL 107 10 AOG ...t 30

1.3.3 U nhwoe diém ciid CAC K thUGL T07 101 ... 40
1.4  Téng quan ing dung toi wu van hanh hé thong rrdi tiéu trén thé gidi....... 41
1.5  Téng quan izng dung téi wu van hanh hé thong tudi tiéu tai Viet Nam ...... 44
KOt IUGR CRIONG ...ttt 47

CHUGNG II. NOI DUNG VA PHUONG PHAP NGHIEN CUU.....cccooveeerren. 48
2.1 Gigi thiéu Khu vaee NGNIEN CLEU......ooovvicicecce e 48

2.1.1 So lroC KU Ve NGNIEN CLEU ..o 48

2.1.2 Hién trang phat trién NONG NGNIGD. ......c.cvveeeeeeieeeeeeeeeeeee e, 52

2.1.3 Hién trang va dnh huwong cua han han ............ccceovveiviee e, 62

2.1.4 M4t s6 nhdn xét vé Knu VieC NGNIBN CLEU ..., 66
2.2 Ngi dung nghi@n Curu VA CACN tiéD CAN ......c.vvvveveeeeeeieeeeeee e 67
2.3 Phuong phdp va cong cu NQNIEN CLEU .......oevvieiiieiiiciie e 70

2.3.1 TINN tOAN NNU CAL FEGC oo e e e 70



2.3.2 TiNh t0AN CAN DANG MUGT.....cocvvveeeeeeveeeeeeeeeeeeee e 72
2.3.3 TINh tOAN thaly 1€ ..o 79
2.3.4 Xay dung bai todn van hanh tdi wu trén hé thong ..........coceeeececeeenne. 80
KELIUGH CHIEONG 2.t 94
CHUONG III KET QUA NGHIEN CUU ....ooviiieieeeeeeeeeeeeeeee e 95
3.1 Gidi phéap thu triz niréc phuc vu cho sdn xuat ndng nghiép trong moa kiét.... 95
3.1.1 Két qud tinh t0AN NAU CAL MUGT......cecvveveeeeeeeeeeeeeeeeee e 95
3.1.2 Két qud tinh todn lwong nwéc thiéu hut/can bang nudc ...................... 101
3.1.3 Pé xudt phiong dn trit nuedC cho MUAKIGt.........covevvveeeiceeeeeeenn, 107

3.2 Xay dung ham vadn hanh thoi gian thuc cho hé thong 9 xa kénh Lé Xudn Pao
@6 triF n1edC Cho VONG NGNIBN CLEU .o 110
00 N Y (o N a1 o =T R 111
3.2.2 TINh t0AN CAC S6 116U AU VAO .....c.ovoeeeeeeeeeeeeeeeeeeeee e 119
3.2.3 Mat Pareto va giai phap van hanh ..........cccccoviiiiiii e 122
3.2.4 Tinh toan thiz nghiém cho nam dién hiNN..........c.cccocooveveeeieeeeeeeen, 125
KO IUGI CRILOTE 3 ..ot 128
KET LUAN VA KIEN NGHI ....coooviiiiiiiieneeeeee s 130
DANH MUC CONG TRINH DA DUGC CONG BO ......covviiiieieireieieens 133
TAILIEU THAM KHAO ...ttt 134
Danh MuC tai iU tiENG VIGL........c.ovieeeeeeeeeeeeeeee e 134
Danh muC tai iU tieNGg ANN ........cooviieieeeeeeeeeeee e 136

PHU LUC .. s 140



DANH MUC BANG

Bangl.1 TONg hop CAC Chi SO Nan NAN..........ccvevvieeeieecce s 8
Bang 1.2. Dién tich han trong VNG MOt S8 NAM ........cvevvveiieeeeieeeee e 17
Bangl.3. Uu nhugc diém ciia C4c K§ thUAL tO1 Ull.......veceever e, 40
Bang 2.1. Co c4u dién tich dat ving 9 x4 kénh Lé Xuan Dao .......ccccccvevevevrrnnnne, 54
Bang 2.2. Dién tich, nang suat, san lugng 1ua ving 9 xa kénh Lé Xuan Dao nim
20 2 e et e e e e arr 55
Bang 2.3. Dién bién muc nudc S6ng Lam cac thang kiét mot s6 nam................... 56
Bang 2.4. Thong s6 ki thuat cong Nam Dan...........c.ccoceevevieeerieeneesieeeseneennen, 57
Bang2.5. Thong ké c4c truc k&nh trir nwdC trong VANG.........cvvevevveeverieeeeeseneeesnnen, 59
Bang 2.6. Thong s6 ki thuat tram bom Hung Chau ............cccceeeveeeeeeeeeieeeeee 60
Bang 2.7. Dién tich han trong viing mot s6 ndm gan day ...........ccoevveveverevevnnninnen, 63
Bang 3.1. Thoi Vu CAY trong VONG SONG Ca ..ce.veveeeeeceeiee e, 96
Bang 3.2. Hé sb sinh Iy cay trong theo cac giai doan phat trién.............ccccccvveenee. 97
Bang 3.3. Bac trung khi hau tram Vinh .........cccccooiii e 97
Bang 3.4. Nhu cau nudc cho trong trot ving NGNIEN CaU ........c.ceveveeeveeceeeee, 98
Bang 3.5. Chi tidu CAp nudc cho ChAN NUOL........c.cveveeeeeeeeeceee et 99
Bang 3.6. Nhu Cau nudC cho ChAN UL .........vveeieieeeeeeeeeeeee e 99
Bang 3.7. Mic cip nude cho nudi trdng thuy san luu virc s6Ng Ca....veveveeeeeee. 100
Bang 3.8. Nhu cau nudc cho NUBH trong thlly SAN..........cvveeveeeeeeeeeeeeee e 100
Bang 3.9. Chi tidu cp nudc cho SINN N0AL.........c.cveveveeeeeeeeee e 101
Bang 3.10. Nhu cau nudc cho SINNN0GL...........covceeeeeeeeeeeeeee e 101
Bang 3.11. Tong luong nudc thiéu hyut ving Nam Hung Nghi - P=75% .............. 106
Bang 3.12. Tong luong nudc thiéu hyut vimg Nam Hung Nghi- P=85%................ 107
Bang 3.13. Kich thudc KENh hign tai........coceeeviiiiiic e 108
Bang 3.14. Kich thudC KBNh d& XUAL..........coceevieieieiee e, 110
Bang 3.15.Két qua tinh todn quan hé mua, myc nudc trén kénh va lugng nudc can
ti€utrén kénh L& XUAn DA0 .........uuiiiiiiiiiiiiiiii e 116

Bang 3.16. Két qua tinh toan quan hé mua, myc nuéc trén kénh va muc nudc cudi

ngay trén kénh L& Xuan DAo ..o 118
Bang 3.17: Cac phuong an t6i uu dai didN ........c.cevevceeeeiiceeecece e, 125
Bang 3.18: Tuong quan van hanh nim 2014 v&i cac phuong an téi wu dai dién... 127



Vi

DANH MUC HINH

Hinh 1.1: So d6 quan hé luong mua- dong chay va cac loai han ..o, 6
Hinh 2.1. Ban do KNU VIIC NGNIEN CHU........c..vveieieieeecieieeeeeeeee e 50
Hinh 2.2. Biéu d6 mua trung binh thANg ..........cc.cvvvevivceesieeee e, 51
Hinh 2.3. S0 @0 KNU VIZC NGNIBN CUU......cvvveiecececee et 53
HINh 2.4. CONG NaAM DAN ......cvivvieeieiecceeee et 57
HiNh 2.5. Tram bom 12/9 ...cooiuiiiie ittt 58
HINh 2.6. KENN TIEN TNANG c..cvovvceeeeeeeeee e 59
Hinh 2.7. Biéu db Dién bién muc nuéc thuong luu cdng Nam Pan do 2 1an/ngay
(NZM 2010) ..ottt en ettt 64
Hinh 2.8. Biéu d6 Dién bién muc nudc thugng luu céng Nam Pan trung binh thang
L () () YT 65
Hinh 2.9. So @ ndi dung nghién ctu va cach tidp CaN......cocoovvveveveeeereeeereeeea, 69
Hinh 2.10. SO @8 TU VIIC SONG +...vovieeeeeceieeeeieeeeee ettt en s 74
Hinh 2.11. Cac cong cu trong Mike Basin .........ccccoceeiiiiiiiniie e 76
Hinh 2.12. Cac node va Tut VIrC tréN SONQ ...ccvvveeeieiie e 78
Hinh 2.13. Minh hoa sap hang nhanh KnANg bi troi.............occeeeeveveieeeieieeeeeae 81
Hinh 2.14. Minh hoa su quy tu cta cac nghiém quanh mot nghiém ....................... 82
Hinh 2.15. Minh hoa tinh khoang cach quy tu tai CAthé i.........c.cccoevvvviieesenn. 82
Hinh 2.16. So d6 khung xay dung giai phap 161 Ut .......ccveveeeeieeeeeeeeeeee s 88
Hinh 2.17. So d6 thé hign thuat toAn NSGA H.....c.ccoviieiiiiieieeere e, 91
Hinh 3.1a. So d6 tinh todn can bing nudc luu vie SONG Ca ... 102
Hinh 3.1b. So db tinh toan can bang nudc luu vuc sdng Ca (tiép).......ovovvvevenn 103
Hinh3.2. So d6 tinh todn md hinh Mike Basin luu vire SONG Ca.....vovveeeeean 104
Hinh 3.3 Mt cit kénh 12/9 (doan 1) hién trang VA ma rong .........cocevveveeeeeeeennn. 109
Hinh 3.4. So @6 mang ludi hé thdng K&nh chinh .........ccoeveveviviieeecceeeceeas 112
Hinh 3.5. Ma tran quan hé mwa, muc nudc trén kénh va luong nudc can tiéu...... 115
Hinh 3.6. Ma tran quan hé mwa, muc nudc trén kénh va muc nudc cudi ngay trén
] o ST 117
Hinh 3.7. Biéu d6 tong Iwong Xa (MP/S) ......cvveeeeereeeeieieeeeeesses s esseee e 119
Hinh 3.8. Biéu d6 dung tich ctia hé thdng (108m3) .........cccvvveeeieeieeceeee e 120
Hinh 3.9. Biéu d6 lugng béc hoi mat thoang trén kénh (10°m3/ngay) .................. 121
Hinh 3.10. Biéu d6 dong chay vao do mua (m%S) ..........cceevveerevirinereeeeeennes 121
Hinh 3.11. Biéu d6 dong chay 12y VA0 (M3/S) ....cceveveveeieeeeieeeieseeeeeeeee e 122
Hinh 3.12. K&t qUA NGNIEM PATELO ........vevvreeececeeee et en e 123
Hinh 3.13. C4c nghiém dién hiNh .........cc.cooviviiiieccce e 125

Hinh 3.14. Twong quan giira c4c nghiém dién hinh va thuc té van hanh nim 2014127


file:///D:/NGHIEN%20CUU%20SINH/LUẬN%20ÁN/Final/Chỉnh%20sửa%20theo%20ý%20kiến%20phản%20biện%20kín/LUẬN%20ÁN%20(28.05.2018).docx%23_Toc515264139
file:///D:/NGHIEN%20CUU%20SINH/LUẬN%20ÁN/Final/Chỉnh%20sửa%20theo%20ý%20kiến%20phản%20biện%20kín/LUẬN%20ÁN%20(28.05.2018).docx%23_Toc515264145

Vi

DANH MUC CAC TU VIET TAT

BDKH Bién ddi khi hau

DP Quy hoach dong

ESO T6i wu hoa ngau nhién hién
HTX Hop tac xa

ISO T6i wu hoa ngau nhién an
LP Quy hoach tuyén tinh

NLP Quy hoach phi tuyén

NSGA Il Thuat toan di truyén sap xép cac nghiém khong troi
XNTL Xi nghi¢p thuy loi



MO PAU
1. Tinh cap thiét caa luan an

Trude ddy, nude duge coi nhu 1a mot ngudn tai nguyén vé tan. Qua qua trinh phét
trién cua nhan loai, véi su bung nd vé dan sb, su phat trién manh mé kinh té x& hoi
va doi sdng san xuét, tinh trang thiéu hut nuéc gio day da tro thanh mot méi lo ngai
hang dau cia con ngudi. Piéu nay ddi hoi & cac nha quan ly, cac nha hoach dinh
chién lugc phat trién phai co6 duoc sy thay doi hop ly nhiam sir dung hiéu qua tai

nguyén nudc.

Trong san xuat néng nghiép, sir dung hiéu qua tai nguyén nudc da trd thanh mot
chién luoc quan trong, dic biét tai cac ving khd han va ban khd han.Trong nhing
nim gan day, cic nha khoa hoc trén thé giéi da tap trung nghién ctu phat trién céc
ky thuat phan phdi tai nguyén nuéc nhiam sir dung nuéc mot cach cé hidu qua.
Nhiéu ki thuat da duoc st dung nhu cac ki thuat tuéi tiét kiem nudc, cac ky thuat

thu trir nuée. ..

Bién doi khi hiu ciing 12 mot nhan té gay anh huong 16n dén kha ning phan phdi
nuéc cua mot luu vic.Bién d6i khi hau da giy ra mot thuc trang 1a vao mua kho,
khi hau tré nén khic nghiét hon, ning noéng hon va thoi gian kéo dai hon. Trong khi
d6, vao mua mua thi lai Xay ra lil lut thudng xuyén hon, hién twong thira nuéc dién
ra & hau hét tat ca cac luu vuc. Viéc thiéu nudc vao mua kiét va thira nudc vao mua
mua dang la mot thach thic I6n cho nhén loai no6i chung va cho nganh néng nghiép
noi riéng. Nhiéu giai phap khac phuc cac hién tuong trén da dugc cac nha khoa hoc
dua ra va dugc ap dung twong ddi thanh cong. Trong dé, giai phap tich trit nugc mua

mua dé sir dung cho mua khé 1a hiéu qua hon ca.

Hién nay, cac nghién ctu lién quan dén viéc st dung nudc hiéu qua cho ndng
nghiép tai ha luu cac con séng chii yéu tap trung vao viéc cai thién k§ thuat tudi,
thay d6i gidng va co cau cdy trong hoic chi la nhitng mé hinh thu trir nuéc nho,
phuc vu cho céc cay trong c6 kha nang chiu han cao ma chua tap trung vao van dé

nghién ctu thu trir nudc mia mua va cung cap mot cach téi wu nhat cho mua kho.



Vi vay, viéc nghién cau kha nang thu trit nudc cua hé thong va xay dung mot quy
trinh van hanh mét cach hiéu qua nhat nham thu trir du luong nudc mua dé cap bu
cho lugng thiéu hut phuc vu san xuat ndng nghiép, giam chi phi bom tiéu la can
thiétva dé tai: “Nghién ctru Xay dung bai toan tdi uu van hanh trir nude tudi dé giam
thiéu anh huong cua han han téi san xuat néng nghiép ving ha du séng Ca- Nghién
ctru dién hinh tai hé thong thuy loi Lé Xuin Pao” 1a ¢6 ¥ nghia khoa hoc va thuc
tién.

2. Muc tiéu caa luan an

¢ Xac dinh duoc nhu cau va kha nang cap nudc cua hé thong tudi trong mua

kiét va dé xuét giai phap thu trit nuéc hop 1y phuc vu san xuit nong nghiép.

X Ung dung bai toan tdi wu xay dung ké hoach van hanh theo thoi gian thuc
cho giai phap dugc dé xuat bao dam cung cip da nudc tudi trong mua kiét,

tiét kiém chi phi trong van hanh hé thong.
3. Pham vi va déi tweng nghién ciu

Luan an tap trung nghién ctu giai phap thu trir nuéc, va xay dung thuat toan van
hanh t6i vu diéu tiét nudc theo thoi gian thuc cho ving 9 xa thudoc kénh L& Xuan
Dao, hé thdng thay loi Nam Nghé An 1a mét trong nhitng viing bi han han ning
nhat trong hé théng.
4. Phwong phap nghién ciru va cach tiép can
Cach tiép can:
< Tiép can tir thuc tién: Nong nghiép van dong vai tro chinh trong phat trién
kinh té caa viing nghién ciru, trong khi d6 nhiing thang moa Kiét muc nudc
séng Ca xudng thap, Cong Nam Dan khong lay duoc nuéc 1am cho tinh hinh
han han xay ra nghiém trong anh huéng dén san xuat nong nghiép va doi
séng caa nhan dan. Vi vay céch tiép can tir thyuc tién dé xac dinh nguyén

nhan, mic do, thoi gian dé dé xuat giai phap chdng han.



< Tiép can hé théng: Trén luu vuc sdng Ca néi chung va ving nghién ciu noi
riéng 1a mot thé théng nhat, cac diéu kién tu nhién nhu thoi tiét, khi hau, ché
d6 dong chay, cac cong trinh khai thac sir dung nudc trén luu vuc déu c6 moi
quan hé va nhimg tac dong twong tac 1an nhau, vi vy dé cd thé dé xuat duoc
giai phap hiéu qua, co y nghia khoa hoc va thuc tién can c6 mot céch tiép can
hé thdng

< Tiép can tr dudi Ién: Nhiing cong trinh thay lgi phuc vu san xuat néng
nghiép, hiéu qua cua cong trinh dugce xac dinh tir ddng ruéng nhu dién tich
duogc tudi tiéu, cac dich vu thuy néng co sé, nang suit cdy trong mang lai...
Vi vay can c6 cach tiép can tir dudi 1én dé xac dinh nhu cau caa dich vu tuéi
tiéu ciing nhu nguyén vong ngudi dan va chu truong cua dia phuong dé tao

s ddng thuan ciing nhu tinh phu hop cua giai phap duoc dé xuit.
Phwong phap nghién ciru:

1. Phuong phéap khao sat, thu thap sb lidu: Xac dinh duogc hién trang
hé thong, tinh hinh tudi tiéu, han han va quan ly van hanh cua hé
thdng, thu thap cac dir liéu dau vao dé thuc hién cac noi dung
nghién ctu.

2. Phuong phéap ké thira: Ké thira c6 chon loc céc tai liéu, phuong
phap luan va cac két qua nghién ctu cua cac dé tai, du an lién
quan dén noi dung dé tai trong va ngoai nudc.

3. Phuong phap (xac suat) théng ké: Xir ly cac tai liéu vé khi tugng,
thay vin, tinh toan tan suat, phan tich céc tai liéu kinh té, xa hoi.

4. Phuong phap mé hinh toan: St dung chuwong trinh phan mém may
tinh dé tinh toan nhu cau nudc cho cac cay trong, can bang nudéc,
xéac dinh luong nuéc thiéu hut so voi yéu cau st dung va mé hinh
tinh toan thuy luc dé xac dinh ché do dong chay trong hé théng
tuoi.

5. Phuong phap t6i wu héa trong quan Iy van hanh hé théng: Xay

dung ham van hanh téi vu cho hé théng



5. Y nghia khoa hoc va thuc tién ciia nghién céu

Y nghia khoa hoc: Xay dung dugc phuong phap luan va cac thuat toan téi vu dé
van hanh hé théng tudi trong mua kiét bang bién phép thu trir nuéc. Trong nghién
ciru vé& van hanh hé thng, thuat toan tim kiém giai phap téi wu da duoc 1ap bing
ngdn ngir lap trinh Matlab. Thuat todn nay lay thugt toan di truyén sdp xép céac
nghiém khong trdi NSGA II (Deb 2000) lam co sd, bai toan duoc chuyén vé tim
tham sé ctia mot dang ham van hanh da duoc dé xuat véi muc tiéu tdi wu hoa 2 chi
tidu vé tong luong tiéu va luong nudc thiéu hut ma ludn mau thuin nhau trong thuc

I4
A

te.

Y nghia thuc tién: Luan 4n dé& xuit duoc giai phap va ké hoach van hanh téi vu
cho hé théng kénh phuc vu tudi cho mua khé ving 9 xa phia Péng nam cua huyén
Hung Nguyén, tinh Nghé An. Giai phap nay c6 thé ung dung cho céc viing khac c6

diéu kién ty nhién tuong tu.

6. Nhirng dong gop méi caa luan an
1. D3 xay dung duoc bai toan téi vu hd tro ra quyét dinh van hanh trir nuéc
tudi dé giam thiéu anh huang caa han han toi san xuat néng nghiép.
2. Dé xuét duoc giai phap va ké hoach van hanh ti uu cho hé thdng thay loi Lé

Xuan Pao trong mua kiét.

Céc két qua cua luan an c6 thé tham khao va ap dung dugc cho céc hé thdng tuong

tu.

7. B0 cuc cua luan an
Ludn an duogc trinh bay trong 3 chuong chinh nhu sau:
Chwong 1.T6ng quan
Chuwong 2.Phuong phap luan va cong cu nghién ctru

Chwong 3.Két qua nghién cau



CHUONG I. TONG QUAN

1.1Han han va nhirng tac dong cia han han ddi véi ndng nghiép
1.1.1 Hgn hén va nguyén nhan

Han han 1a mot hién tuong phd bién tai hau hét cac viing dia 1y trén trai dat, 1a dang
thién tai phtc tap va c6 anh hudng dén nhiéu ngudi nhat. Theo Trung tdm quan ly
han Chau Au (European Drought Centre), han la hién tuong khi hau xay ra khi
luong nudc san co trong tu nhién thap dudi muc trung binh trong mot thoi gian dai.
Han han tic dong toi tat ca cac thanh phan cua chu trinh thay vin, tir hién tuong
lam giam lwong mua din dén giam d6 Am trong dét, giam lwong nudc bo cap va trix
lwong nude dudi dat, va hé qua 1a giam luu lwgng hoic 1am khd can séng sudi. Han
han khong chi anh huéng vé cac mat kinh té, x& hoi ma con tac dong rat 16n dén
moi truong. Khi han han xay ra, ndng nghiép la nganh chiu anh huong trudce tién do

dic trung cua nganh san xuat nay phu thudc rat 16n vao ngudn nuéc.

Céac nha nghién ctru cua Trung tdm Giam nhe han han Quéc gia thudc truong dai
hoc Lebrasca-Licoln — My da phan han han thanh 4 loai: han khi tugng, han thuay
van, han ndng nghiép, va han kinh té xa hoi [32]. Trong céc loai han nay, han khi
tuong 1 hién tuong ty nhién c6 nguyén nhan tryc tiép tir khi hau va bién d6i theo
ving. Trong khi d6, han ndng nghiép, thuy vin, va kinh t& x& hoi tap trung nhiéu
hon vao cac khia canh x& hoi, ching thé hién méi tuong tac giita cac tinh chét ty

nhién cua han thiy van va cac hoat dong cua con nguoi.

Han han 12 hién tuong hét stc phic tap ma sy hinh thanh 1a do ca hai nguyén nhan:
tu nhién va con nguoi. C4c yéu t6 ty nhién gay han nhu sy dao dong cua cac dang
hoan Iuu khi quyén & pham vi rong va cac viing xody nghich, hoic cac hé thong ap
cao, sy BDKH, sy thay d6i nhiét 6 mat nuéc bién nhu El Nino va cac nguyén nhan
do con ngudi nhu nhu cau nude ngiy cang gia ting, pha ring, 6 nhidém moi truong
anh hudng toi nguén nudc, quan 1y dat va nuéc kém bén viing, gay hiéu ang nha
kinh. Qué trinh phét sinh va dién bién han han duoc trinh bay theo hinh 1.1, hinh

nay mo ta so do qué trinh phét sinh va dién bién han han. Theo d6 han khi tuong



Xay ra trudc tién do khong mua hoic it mua trong thoi gian da dai, ddng thoi nhiing
yéu t6 khi twong di kém véi sy thiéu hut mua gy bdc thoat hoi nude gia ting. Sy
thiéu hut mua va gia ting boc hoi s& dan dén su suy giam/suy kiét do am dat — han
dat va han néng nghiép & vung khong duoc tudi s& xay ra. Su suy kiét do am dat
cling dong thoi dan dén su suy giam bé cap nudc ngam lam giam luu luong va ha
thiap muc nudc ngam. Sy suy giam dong thoi ca dong mat va dong ngam dan dén

han thay van.

[ Dao dong khi hau tw nhién }

!
v v N
Khong mua/it mua Nhiét do, tbc do gid, buc xa
mat troi cao, do am thap...
Y,
* N
Thiéu hut mua Tang luong boc thoat hoi
nurdc
/
| |
Han khi twrong
A 4
[ Thiéu hut do am dat }
Cay thiéu nuéc, bi giam sinh
khoi va san luong Han ndng nghigp
A 4 A 4
Giam dong chay mit, luong Giam dong chay sdng suoi,
nuéc thim tao ngudn nudc dong chay vao ao, ho, viing
ngam dat ngap

Han thay van

Hinh 1.1: So' d6 quan hé lwong mwa- dong chdy va cdc logi han




C6 thé dinh nghia cac loai han nhu sau:

L)

o0

Han khi twong: Thiéu hut nuéc trong can can luong mua — luong bdc hoi,
nhét 1a trong truong hop lién tuc khdng mua. O ddy lugng mua tiéu biéu cho
phan thu va luong bdc hoi tiéu biéu cho phan chi caa can can nudc. Do
luong béc hoi dong bién véi cudng d6 bic xa, nhiét do, toe do gi6 va nghich
bién v6i d6 am nén han han gia ting khi nang nhiéu, nhiét cao, gi6 manh,
thoi tiét kho réo.

Han néng nghiép: Thiéu hut mua dan téi mat can bang gitra ham luong nuée
thuc té trong dat va nhu cau nudc cua cdy trong.Han ndng nghiép thuc chat
1a han sinh 1y duoc xac dinh boi diéu kién nuée thich nghi hodc khéng thich
nghi cuaa cay tréng, hé canh tac néng nghiép, tham thyc vat ty nhién... Ngoai
luong mua ra, han ndng nghiép lién quan véi nhiéu diéu kién ty nhién (dia
hinh, dat,...) va diéu kién x& hoi (tudi, ché do canh tac...)

Han thay van: Dong chay song sudi thip hon trung binh nhiéu nim rd rét va
muc nudc trong cac ting chira nude dudi dat bi ha thip. Ngoai luong mua ra,
han thiy van chiu anh huong cua nhiéu yéu té khac: dong chay mat, nudc
ngam tang néng, nudc ngam tang sau. ..

Han kinh té xa hoi: Nu6c khong du cung cap cho nhu cau cua cac hoat dong
kinh té - x& hoi.

Muc han c6 thé dugc phan theo nhiéu cach khac nhau, tuy nhién vé co ban la dya

trén s6 liéu théng ké nhiéu nim cia lwong mua vao cac nim han.

Cac yéu td co ban dé phan loai tinh trang han han bao gom:

Luong mua (thang, mua).

Muc nuéc ngam.

Muc nude/dung tich ho chua.

Muc nudc, luu lugng trén séng sudi.

Dé viéc giam sat han han c6 hiéu qua hon va dy bao céc tinh trang han han sat voi
dién bién han han thyc té can tinh toan va phan tich thém céac chi sé han. Hién nay,
& trén thé gioi c6 rat nhiéu chi s han khac nhau dugc sir dung dé phan loai, du bao,

canh bao mirc @6 han han. Céc chi s nay déu c6 diém manh va diém yéu riéng, can

tly vao diéu kién thuc té dé ap dung, mot sé chi s6 st dung phé bién duoc théng ké
theo bang 1.1.



Bdngl.1 Téng hep cac chi sé han han

Chi s6

MO0 ta va s dung

biém manh

piém yéu

Cac chi s6 han

khi tuwgng

Ty chuan

Luong mua
va tich liy

Chénh léch

lwong mua

Dé tinh toan Puoc
su dung rong rai

Co hiéu qua trong viéc
so sanh vung riéng le
hoac mua

Luong mua khong
c6 phan bé chuan.
Cac gia tri phu
thuoc vao tinh dia
phuong va mua

Thdap phéan vi

Gibbs va
Maher [33]

D& tinh toan bang
cach l1ap nhom
lugng mua thanh
cac thap phan vi.
Puoc hé thong theo
doi han han & Uc
ap dung

Luong hoa thong ké
chinh xac, tinh toan
don gian. Tao ra su
ddng nhat trong phan
loai han han

Pé tinh toan chinh
Xac can co chudi sé
liéu khi hau nhiéu

nam

Chi s6 chudn

Dua vao xac suat

Tinh toan cho cac

Cac gia tri co thé

héa lrong lwong giang thuy & | pham vi thoi gian khac | thay d6i Chi str
muea (SPI), cac pham vi thoi nhau; dwa ra canh bao | dung dén tham s
McKee et al. | gian bat ky. Pugc | som han han va hd tro | giang thuy.
[42] nhiéu nha k& hoach | cho viéc udc lwong

st dung muc d6 khac nghiét

cua han han.

Chi'so khac | Thuattoan do am | La chi s6 han han tong | Chi sé PDSI c6 thé
nghiét cua dat duoc hiéu chinh | quat dau tién; duoc st | lam tré sy khan cap
han han cho nhitng khu vuc | dung rong rai. Rat hiéu | cia han. Kém phu
(PDSI), tuong d6i dong qua d6i voi han nong | hop ddi vai cac
Palmer [51] nhat. Puoc sir dung | nghiép vi c6 kém theo | viing nai thuong
Alley [61] o My cho cac d6 am dat. Xuyén xay ra cac

chuong trinh bao
dong giam thiéu

cuc tri khi hau.
Phuc tap. Cac cap




Chi s6

MO0 ta va s dung

biém manh

biém yéu

han han va cac ké
hoach dot xuat.

han khong dong
nhét vai mirc can
thiét, dudi dang xac
Suat xay ra, ca
khong gian va thoi
gian.

Cac chi s6 han

ndéng nghiép

Chi'sé am cay

La san pham rat ra

Xac dinh duoc kha

Khong phai la cong

trong (CMI) | tr chi s6 PDSI. nang xay ra han néng | cu tt dé giam sat
Palmer [50] Phar‘w ar}h duoc , nghiép. han han dai han.
nguon am trong dat
& thoi doan ngan.
Chi'so phuc | Twong tu nhu SPI. | Han han dya vao ca Can s6 liéu dé tinh
hoi han han | Bién s6 chu yéu la | giang thuy 1an bbc PET.
(RDI) P/PET thoat hoi tiém ning.

Tsakiris [60]

Phu hop voi cac kich
ban bién d6i khi hau.

Cac chi sé han

thuay van

Chi sé han
thuy van
Palmer
(PHDI),
Palmer [51]

Ciing gidng nhu
PDSI nhung doi
hoi nhiéu tham s
hon dé xem xét
han. Han chi két
thiac khi ty sb Pe
(86 4m nhan duoc
so voi do 4m can
thiét) Ia 1.

Ciing gidng nhu PDSI

Ciing gidng nhu
PDSI
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Chi s6

MO0 ta va s dung

biém manh

biém yéu

Chi'sé cung
Cdp nwéc mat
(SWSI) Shafer
va Dezman
[54]

Dang mo rong cua
chi sé Palmer co
tinh dén luong

tuyét trén nai.

Thé hién cac diéu kién
nguoén nudc mat va
quan ly nuac. Tinh
toan don gian. Két hop

duoc cac dic diém

Viéc quan ly phu
thuoc théng nhat
Voi tung lIuu vuc,
han ché viéc so sanh

gilra cac vang nam

thuy van va khi hau. trong luu vuc.

Co xem xét luong Khéng thé hién tét
nudc tich trix trong ho. | cac dot han khic

nghiét.

Viéc nghién cau 4p dung mot chi s6 han nao d6 con phu thudc vao co so dit lidu
quan tric sin c6.Mét chi sé han du duoc danh gia 13 tét nhung ciing khong kha
dung néu thiéu sé liéu quan tric can thiét. Chi s Palmer, mot chi sé tong hop dugc
4p dung rat thanh céng & My, cho dén nay van khong thé ap dung rong rai cho
nhiéu viing khac trén thé gidi ciing chinh bai ly do thiéu dir liéu quan tric. Nhiing
chi s6 nay sé& 1a co s& quan trong dé thiét 1ap hé thong danh gia, giam sat va canh
bao han han. Bén canh dé ciing can phén tich, danh gia nhitng chi s6 han tong hop
dugc thira nhan va &p dung rong réi trén thé gisi dé kién nghi thiét 1ap hé théng
quan trac sé liéu bo sung, nham c6 thé &p dung nhitng chi s6 nay trong tuong lai,

timg budc nang cao chat luong cia hé théng giam sat, canh bao va dy bao.
1.1.2 Mt sé tdc dong ciia han hédn déi véi san xudt ndng nghiép trén Thé gidi

Tur nhiéu doi nay, nhan loai da chiing kién nhiéu dot han han da xay ra lién tiép ¢
nhiéu noi trén thé gidi, gay ra thiét hai vo cuing to 16n, anh huong nghiém trong téi
phat trién kinh té va cuoc séng ciia con nguoi. Han han da bién nhiéu vung dat phi
nhiéu trg thanh hoang mac, va mic dau dén nay khoa hoc ki thuat di phat trién &
trinh d6 cao, hién twong han hanvan tiép tuc dién ra & nhiéu noi trén thé gigi.Mot

thoi ky han thuong c6 khoang thoi gian kéo dai tir hang thang dén hang nam khi su
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cung cap am cho mét khu vuc nao dé giam manh so véi gia tri trung binh khi hau.
Trong nhitng nim gan day da co6 rat nhiéu cong trinh nghién ctru vé cac van dé lién
quan dén han han.Nam 2007, trong bao céo danh gia 1an tha Tu (AR4) cua Uy ban
Lién chinh pha vé Bién dbi khi hau (IPCC-Intergovernmental Panel on Climate
Change) d3 nhan dinh rang nhitng khu vuc dé bi han han va nhiing khu vuc bi anh
hudng boi cac séng nhiét ¢ thé cd qui md han han ting 1én. Nhing tac dong cua
han han theo cac viing mién nhu sau:

/7

< \Vung khi hau nhiét déi dugc dic trung bang nhiét d6 cao va kha 6n dinh. Do

d6 cac nuéc thudc khu vuc ndy chiu anh hudéng trong d6i nang né bai han hén.

Tai An D6, vao nhirng nim dau thé ky 18, thién tai han han di gay ra ton that hoan
toan mua vu, dan dén nan doéi khung khiép & nude nay trong cic nim tir 1702 dén
1704. Tiép d6 lai c6 han tir nam 1769 dén 1770 lam cho 5 triéu nguoi chét vi déi va
dich bénh. Gan day, nam 1987 lai xay ra han han nghiém trong, kém theo nan déi
lan réng. Ciing tir nim nay, Chinh phu An D¢ di dé ra quy ché nha nude vé quan ly

han han va ban hanh céc luat vé phong chéng va giam nhe thién tai han han.

Trong nhiing nam 1997, 1998 do anh hudéng cuaa hién twong EI-Nind, cac nudc
trong khu vie Péng Nam A (trong d6 ¢6 nudc ta) hau nhu khong c6 mua, nhiét do
khéng khi cao 1a nguyén nhan chinh gdy chay ring & nhiéu noi, dién hinh 1a

Indonésia va Malaysia.

O Indonésia, hién twong ENSO xay ra dong thdi véi han han di lam cho 420.000 ha
ruong lda bi anh huong do thiéu nudc va 158.000 ha bi mat trang. Ngoai ra phai ké
dén 3.7 triéu ha riing go ti sinh bi chay tryi. Nam 1991, hién tugng ENSO cling véi
nang nong da gy nén han han anh huong trén dién tich 843.000 ha, trong dé co
190.000 ha lta bi huy hoai hoan toan. Pay 1a dot han han ning nhat ¢ nuéc nay da
gay ra ton that 16n cho san xuat ndng nghiép, Chinh phii phai nhap khau khan cap
600.000 tan luwong thuc. Ciing do han han nim 1991, & Indonésia d xay ra chay
88.000 ha rirng tai Kalimanan cung luc véi hién tugng ENSO. Rung chay da tao ra

mot 16p khoi day dic bao phu bau troi ddo Kalimanan, sau d6 lan toi Singapore va
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Malaysia trong thang 9, 10 nam 1991.

Tai Brazil naim 2015, mot dot han han kéo dai anh huong dén phia déng nam cua
Brazil bao gdm ca khu vuc d6 thi cua Sao Paulo va Rio de Janeiro. Dot han han nay

dugc mo ta 14 toi té nhit trong 80 nim qua.

<> O ving 6n doi, nhitng ving khan hiém nuéc xung quanh Dia Trung Hai
dugc du tinh s& tré nén xau hon trong twong lai ddn dén han han tang 1én vé tan suat

va khac nghiét hon.

O mién nam Chau Au, két qua du tinh cho thay tinh trang nhiét d6 cao va han héan
c6 thé xau di & khu vuc khan hién ngudn nuéc mat va khu vuc c6 séng nhiét.O
mién trung va mién dong Chau Au, luong gidng thiy mua hé duwoc dy tinh 1a giam
dan dén tinh trang kho khin vé nudc 16n hon. Nhiét do ting cao hon din dén sy béc
thoat hoi s& 16n hon, trong khi d6 dong chay nam & cac khu vuc bac va tdy Chau Au
cling ting 1én. Diéu ndy s& anh hudng dén tan suat xuat hién va cudng do cua han

han, dac biét 1a han han trong cac thang mua dong.

Tai Trung Quéc nim 1941, mot tham hoa t6i t& nhat do han han va thiéu mua gay ra
lam thiét hai hang triéu cay trong va thiéu lwong thuc, hau qua la gan ba triéu ngudi
d4 chét. Theo két qua nghién ctu cua Vién quan 1y nudc qudc té thi dén nam 2025,
Trung Quéc 1a mét trong nhitng nuéc thiéu nude tram trong, mic du da ap dung céc
bién phép tiét kiém nudc, van khong du nude dé san xuat luong thyuc, nén sé phai
nhap khau tir 170 dén 300 triéu tan luong thyc.

Tai Nhat Ban, nam 1994 c6 mét dot song nhiét @6 cao kéo dai, lan rong tor My qua
Nhat 1am cho nhiét d6 trung binh 1én téi 37°C (cao nhat téi 40°C) va kéo dai nhiéu
ngay tai Nhat Ban da gay nén han ning trén 1/3 1anh tho cua nude nay. Nhiéu ving

phai van chuyén nudc sinh hoat tir xa dén.

Nam 2014, nhiéu noi & Tay Ban Nha bi han han cudng do cao nhét trong hon mét
thé ky rudi. Valencia va Alicante 1a hai trong nhitng khu vuc toi té nhét bi anh
hudng. Theo co quan khi tugng cia nudc nude nay, trong vong 150 nam qua, ho

chua bao gio chung kién mot dot han han dai va dit doi nhu vay.
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< Vuong khi hau khé can va ban khé can, dién hinh 1a Chau Phi 1a mét trong
nhitng khu vuc han han trién mién gay ra doi nghéo ddi voi nguoi dan oluc dia nay.
Tai nguyén nudc chau Phi thudc loai thip nhat so voi mac trung binh trén thé gidi,
téng lwong nudc sir dung ndm 1995 1a 145,14 ty m3, mai chi chiém 4% so véi tong
lwong nuéc san sinh. Nhung do tai nguyén nudce phan bd rat khong déu, dic biét o
viing sa mac Sahara, nén viing nay ludn ludn bi de doa bai han héan, nhat 14 tir nim
1960 tré lai ddy. Theo tac gia Lannart Olsson, su suy giam ngudn lwong thyc, ning
luong va nudc 1a nhimg dic trung phd bién cua han han ¢ chau Phi. Theo OTA
(Office Technology Assessment) do han héan kéo dai, san xuat lwong thuc trong thoi
ky tir 1975 dén 1985 tai Tay Phi da giam st 25%. Ciing trong thoi ky ndy, cong
ddng quédc té da phai tro gitp cho ving Tay Phi téi 15 ty USD nhung van khéng
gitip duoc cic nudc & ving ndy ngin can sa st cua nén kinh té. Theo to Newsweek
ngdy 19/11/1984 thi dot han han tai Dahel nim 1974 d 1am chét t6i 300.000 nguoi,
ngoai ra con anh huong dén 150 tridu nguoi con lai trén chau luc do d6i kém va suy
dinh dudng. Mét trong nhitng dién hinh vé tinh chat nghiém trong cua han han ¢
chau Phi 1a nuéc Cong hod Sudan. Theo t& News Times ngay 27/6/1985 c6 thé
khoang mét nira triéu ngudi da chét vao 2 thang lién tiép. Chi riéng ving Waall
thugc tinh Darfur ngudi ta di thong k& c6 gan 100.000 nguoi bi thiét mang. Niam
1983-1985, nan déi toi té nhit xay ra & Ethiopia trong lich sir hién dai do mot dot
han han khic nghiét xay ra trong khu vuc, khién hon 400.000 ca tir vong. Giita
thang 7 nam 2011 va gitta nam 2012, mot dot han han nghiém trong anh hudng dén
toan bo Pong Phi. Han han gay ra mot cuoc khang hoang lwong thuc tram trong
khap Somalia, Djibouti, Ethiopia, Kenya va de doa cudc song ciia hon muoi triéu
ngudi. Nam 2012, gan hai muoi triéu nguoi ¢ tam quéc gia Tay Phi gom céc khu
vuc Sahel da phai d6i mat vai han han khing khiép kém theocéc loai cay trong chét
hang loat, bénh dich hach bung phat, xung dot vil trang giira cac phe phai. Diéu d6
khién ho 1am vao nan déi khang khiép, tham hoa nay trg thanh mét trong nhiing

tham canh t6i té nhat trén hanh tinh trong nhimg nam gan day.
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< O ving khi hau luc dia/tiéu nhiét, nam 1982-1983, Australia xay ra dot han
han toi té nhat ciia nude nay trong thé ky XX. Pot han han nay bit dau vao mua thu
niam 1982, v6i sy thiéu hyt luong mua rat 16n & phia dong Australia va su xuét hién
cuia swong gia lanh cang khién thoi tiét tram trong hon trong thang Sau va thang
Bay. Thoi diém d6, luong nuéc ¢ thuong ngudn séng Murrumbidgee va cac hod

chira khap mién dong nam Australia giam dén mirc chua timg c6 trude do.

Hoa Ky 1a nuéc c6 san xuat cong nghiép, néng nghiép va dich vu phat trién cao,
ddng thoi ciing 1a qudc gia sir dung nudc nhiéu nhat trén thé giéi. Do vay, nhitng
nim bi han han, thiét hai vé kinh té & nuéc ndy 1a rat nghiém trong. Cac nghién ctu
da thong ké muc thiét hai hang nim do han han khoang 6-8 ty USD/nam. Han han
nam 2002 kéo dai va kha nghiém trong & mot sé khu vue, dic biét anh huong ning

né dén mién Trung va mién Tay Hoa Ky.
1.1.3 Nhi#ng tdc dng ciia han hdn doi véi sdn xudt ndng nghiép 6 Viéet Nam

Viét Nam nam trong khu vuc nhiét déi, véi kiéu khi hau nhiét doi gié moa, han héan
Xay ra & ca ving mua nhiéu ciing nhu ving mua it, trong thdi gian mua khd tham
chi ngay trong mua mua. Han han xuat hién tai cic vung sinh thai ciing rat khac
nhau. Ving dong bang va trung du Bic bo thuong giap han han trong vu dong xuén,
rat hiém khi gap han han vu mua; ving Trung bo tir Nghé An dén Binh Dinh
thudng xay ra han vu hé thu, ving Nam Trung Bo thuong giap han han vu déng
Xuan; mién tdy Nam Bo thuong gap han han vao cudi vu dong xuan, dau vy hé thu,
mién dong Nam B¢ thuong gap han han vao vu dong xuin; ving Tdy Nguyén

thuong gap han han vao vy dong xuan va dau vy heé thu.

Theo danh gia ctia chuong trinh hanh dong giam nhe thién tai cua Viét Nam thi han
han 14 thién tai gay ton that nghiém trong thir 3 sau bdo va lii. Mac du han hén
khéng tryuc tiép gay thiét hai vé ngudi nhung lai gy thiét hai rat 16n vé kinh té, x&
hoi va méi treong. Nhiing thiét hai do han han khéng chi anh huong ngay tac thoi

ma con kéo dai anh hudng dén nhiéu vu hoic nhiéu nim sau.
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Nam 1944, Viét Nam da hirng chiu dot han han nghiém trong. Han han két hop voi
sau bénh, i lut trong mua thu hoach va chinh sach phé IGa trong ngd caa quan phiét

Nhat Ban di dan dén nan do6i ¢ Viét Nam nam 1945 lam chét khoang 2 triéu nguoi.

Cubi nam 1992 dau nam 1993, & Bic Bo va Bac Trung B9, thiéu hut mua da giy ra
han han ngay cudi vu mia nam 1992. Pau nam 1993, du trit nguén nudc trong dat,
song sudi va & cac hd chira rat it. Han han thiéu nudc nghiém trong trong vy dong
Xuan 1992-1993, hé thu 1993, & hau hét cac vung. Tong dién tich lua dong xuin bi
han trén 176.000 ha (bi chét trén 22.000 ha). Han han tac dong manh nhat dén nong
nghiép céc tinh Thanh Ho4 - Binh Thuén (gan 1/2 dién tich laa vu hé thu nam 1993
bi han, bi chét 24.093 ha. Pong bang song Ciru Long, han han it gay git hon.

Han han, thiéu nudc mua kho 1997-1998 13 nghiém trong nhat, hdu nhu bao trum ca
nudc, gay thi€t hai nghiém trong: Lia dong xuan, h¢ thu, lta mua bi han trén
750.000 ha (mét tring trén 120.000 ha); cAy cong nghiép va cdy an qua bi han trén
236.000 ha (bi chét gan 51.000 ha); 3,1 triéu nguoi thiéu nude sinh hoat. Téng sb
thiét hai vé& kinh t& khoang 5.000 ty dong.Chinh phu da phai trg gitip hang chuc ty
ddng dé cung cip nudc sinh hoat cho 18 tinh. Nhiing thiét hai khac chua théng ké
va tinh toan hét duoc nhu kinh té, moi truong, x61 mon, sa mac hoa, thiéu an, suy

dinh dudng, khung hoang tinh than va giam sat stc khoe cta hang triéu ngudi.

Nam 2001, céc tinh Phu Yén, Quang Nam, Quang Binh, Quang Tri 1a nhitng tinh bi
han nghiém trong. Cac thang 6 va 7 hau nhu khong mua. Chi riéng & Phu Yén, han

han da gay thiét hai 7200 ha mia, 500 ha sin, 225 ha laa nuéc va 300 ha la nuong.

Trong 6 thang dau nam 2002, han han nghiém trong da dién ra & ving Duyén hai
Nam Trung B9, Tay Nguyén va Pong Nam Bo gay thiét hai vé mua mang, giy chay
rung trén dién rong, trong d6 c6 chay rung 1én & cac khu rung ty nhién U Minh

thuong va U Minh ha.

Nam 2003, han han bao tram hau khap Tay Nguyén, giy thiét hai cho khoang 300
ha laa & Kon Tum, 3.000 ha laa & Gia Lai va 50.000 ha dat canh tac & Dak Léc;
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thiéu nudc cip cho sinh hoat ctia 100.000 ho dan. Chi tinh riéng cho Pik Lic, tong
thiét hai u6c tinh khoang 250 ty dong.

Nam 2004 — 2005, & Bic B, muc nudc song Hong tai Ha Noi vao dau thang 3
xudng mirc 1,72 m thap nhét ké tir nim 1963 dén nim 2005. O Mién Trung va Tay
Nguyén, ning néong kéo dai, dong chay trén cac song sudi & muc thap hon trung
binh nhiéu nam cung ky, mot s6 sudi can kiét hoan toan; nhiéu ho, dap dang hét kha
ning cip nudc. Ninh Thuan 13 dia phuong bi han han thiéu nuéc khdc 1iét nhat, chi
yéu do mua it, cadc song subi, ao hd déu kho can, chi c¢6 hd Tan Giang con khoang
500.000 m® nude nhung & dudi muc nudc chét, hd thuy dién Pa Nhim- ngudn cung
cap nudc chii yéu cho Ninh Thuén, ciing chi con 1/3 dung tich so v&i cing ky nim
trudc. Toan tinh co6 47.220 nguoi thiéu nude sinh hoat. Tai Binh Thuan, thang
11/2004 dén 2/2005 hau nhu khong mua. Myc nudc trén cac trién séng gan nhu can
kiét, lugng dong chay con lai rit nho; song Dinh, séng Long Thuong bi can khé.
Muc nuéc cac hd trong tinh déu thip hon muc nude chét tir 1,70 dén 2,2 m. Toan
bd luong nude con lai trong cac hd chira khong dap tmg du nhu ciu cdp nudc sinh
hoat cho nhan dén, nudc udng cho gia suc. Han han thiéu nuée lam gin 50 ngan
ngudi thiéu nude sinh hoat, 16.790 ho thiéu doi, khoang 123.800 con bo thiéu thirc
an va trén 89.000 bo, dé, ctru thiéu nudce udng. Theo thdng ké chua day du, dén cudi
thang 4 nim 2005, tong thiét hai do han han gay ra & cac tinh Nam Trung Bo va Tay
Nguyén da 1én toi trén 1.700 ty dong. Chinh phu phai cAp 100 ty dong dé hd trg cac
dia phuong khic phuc hau qua han han thiéu nude va 1500 tin gao dé ctru doi cho
nhan dan.Vung DBSCL, thiét hai do han han, Xam man t&i 720 ty déng. Trén song
Tién, song Ham Ludng, song C6 Chién, song Hau, min xam nhap sau tir 60-80 km.

Riéng song Vam Co, man xam nhap sau téi muc ky luc: 120- 140km.

Nam 2016, Viét Nam ganh chiu dot han han dugc cho la chua ting trong lich st
100 nam qua. Pot han han kém theo xdm nhap min ndy anh hudng truc tiép dén
hon chuc tinh Pong bang song Ciru Long, song ngdi tro ddy, dat kho nit né. Thién
tai gay gat kéo dai, 500.000 ha Ita hé thu khong thé xudng giéng, tic dong nghiém

trong dén doi sdng cia mot triéu ho dan (twong duong 5 triéu ngudi).
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1.1.4 Tinh hinh hgn trong khu veec nghién ciu
a. Dién tich, khu vuc han cua néng nghiép

Trong nhitng niam gan day tinh hinh han han tai huyén Hung Nguyén dic biét 1a cac
x&: Hung Chau, Hung Loi, Hung Yén, Hung Phiic, Hung My dién ra gay git, luong
mua mua kho lién tuc giam manh, nim sau thap hon nim truéc. Cing véi tac dong
ctia gi6 Lao nén han han tai ving nay cang khoc liét hon. Trong nhitng nim gin
day, tinh hinh han han xay ra thuong xuyén hon, nghiém trong hon trong dé c6 thé
théng ké nhiing dot han hadn ndng nhu han nam 1983, 1987, 1988, 1990, 1992,
1993, 1998, 2003, 2004, 2010 dic biét han rat nghiém trong vao nim 1993, 1998 va
nam 2010.

Theo théng ké huyén Hung Nguyén mua kho nim 2010 (cac thang 3,4,5.6) toan
huyén co téng $6 5.540 ha lua Hé - Thu da gieo céy duoc, 3.900 ha bi han, trong dé
c6 2.800 ha gan nhu bi kho chdy trén rudng. Dién tich han trong ving duoc tong

hop nhu bang 1.2.

Bdng 1.2. Di¢n tich han trong ving mét sé ném

Nam | Dién tich | Dién tich han Mua, vu Pia phwong bi han
han trung binh
ning (ha)
(ha)
2008 1200 420 Dboéng Xuan, | Hung Yén, Hung thong, Hung
Heé Thu Tién, Hung Trung, Hung Tay
2009 282 808 Heé Thu Hung tan, Hung Tién, Hung

Tung,Hung X4, Hung
Pao,Hung Phuc, H. Thinh

2010 2.800 1.100 bongXuan | Hung Chau, Hung Loi, Hung
Nguyén, Hung Phlc, Hung My,
Hung Tién, HungTan.

Nguon: S¢ NN va PTNT Nghé An (ndm 2011)
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b. Tac dong ciia han dén nong nghiép

- Tac dong dén thoi vu gieo trdng: Nguyén nhan chinh 13 thiéu ngudn nude cung
cip cho san xudt néng nghiép, do d6 nhitng viung thuong xay ra han han do thiéu
ngudn hoidc ldy nudc chdm hon hodc liy nuéc sém hon cac ving khac do hé thong
khong du nudc tudi dong thoi, phai thue hién tudi ludn phién. Pa 1am cho cac xi

ving han bi dong trong san xuét, phai thay d6i ké hoach gieo trong, co cau gidng.

+ Nam 2013 va nhitng ndm tiép theo & Hung Nguyén di phai xac dinh lai khung
thdi vy, co cdu giéng, cling nhu mot s6 giai phap ki thuat dé né tranh thién tai, giam
thiéu thiét hai, nham dam bao an sinh x3 hoi, nang cao thu nhap cho nguoi dan nong
thon. Pay thoi vu san xudt vu xuan 2013 sém hon so v6i nam 2012 tir 5 - 7 ngay,

déng thot thuc hién viée gieo ma, che phu nilon 1a yéu cau bit budc.

+ Céc x4, thi trin c6 dién tich sAu, triing dé ngap lut & vu he thu chu dong Xuéng
gidng sém hon so v6i khung thoi vu chung ctia huyén tir 7 - 10 ngay. Dic biét 1a xa
Hung Trung, Hung Nhéan, mot sb dién tich bau, bién siu triing cta cac xi: Hung
Loi, Hung Pao, Thi tran, Hung Thinh, Hung Téan, Hung Thong, Hung Yén Bic,
Hung Yén Nam.

+ Dién tich chan dit van trung, xubng giéng khoang tir ngdy 5/1 dén ngiy
10/1/2013 (co céu cac gibng c6 thoi gian sinh trudng tir 125 - 135 ngay). Cac chan
dat van cao xudng gidng tir ngdy 10/1 dén 15/1/2013 (co cau cac gidng co thoi gian

sinh trudng tir 125 - 130 ngay).

- Dién tich gieo trong bi thu hep, giam ning suat cay trong: Nhiing bién do6i that
thuong cua thoi tiét trong nhitng nim qua di gay thiét hai 16n cho san xuét néng
nghiép ¢ huyén Hung Nguyén nhu: Han hdn hé thu 2010 lam hon 3.500 ha laa bi
giam ning suat trén 50%; Cudi vy hé thu 2010 mua 16n két hop triéu cuong giy
ngap ung hon 800 ha gieo cdy mudn do han han dau vy. Vu xuan va Hé thu nim
2011 han chi xay ra cuc bd & mot sé xa nhu Hung loi, Hung Tan, Hung Tién, nhung
lai xdy ra rét dam, rét hai kéo dai lam hon 1.050 ha laa bi chét rét. Vu he thu 2011,

mua lon tr ngay 9 -12 lam ngap hon 1.400 ha lua trong d6 847 ha dang giai doan
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tr6 dén phoi mau, Vu hé thu 2012 mua 16n dén sém tir ngdy 4 - 6/9 gy ngip tng
hon 1.800 ha lta, trong d6 hon 1.000 ha bi thi¢t hai nang... dac biét 1a di¢n tich lha
ctia mot sO x3 ving gitta va cac x3 viing ngoai, gieo cdy muodn bi thiét hai kha 16n.

- Tang kinh phi dé chéng han: Han han tic dong dén kinh té xa hoi nhu giam ning
sut cay trong, giam dién tich gieo trong, giam san luong cdy trong, ma con ting chi
phi san xudt nong nghiép, giam thu nhép cta lao dong nong nghiép. Nam 2012
huyén Hung Nguyén da phai chi phi 17.626.200.000 dong dé nao vét 14 bé hut cac
tram bom va 8 kénh tryc dan nu6c chéng han (Nguon: Phong Nong nghiép huyén
Hung Nguyén). Theo bao cdo tong két ndm 2012 cua cong ty thuy loi Nam Nghé
An, tién dién bom nudc phuc vu chéng han cua cong ty Thuy loi Nam Nghé An
nim 2012 vuot 1.800.000 KWh, twong duong 2.5 ty dong, tién mua may bom dau
va dau dé chdng han 1 2,5 ty dong.

1.2 Céc giai phap chéng han han

1.2.1 Thé gidi

Hang chuc nim qua, thé giéi dd c6 nhiéu nd lyc nham ddi phé v6i nan han han.
Lién Hiép Quéc di ldy ngay 22/3 hang nim 1a ngay Nudc Thé Gii. Ngay nay lan
dau tién duogc chinh thirc dé xuét trong Chuong trinh nghi su 21 ctia Hoi nghi Lién
Hiép Qudc nim 1992 vé Mdi trudong va Phat trién (UNCED) tai Rio de Janeiro,
Brasil. Viéc chap hanh nghi quyét bat dau vao nam 1993 va da phat trién manh ké
tir khi cong chung thé hién su ung hd d6i véi nd. Ngudi ta kéu goi cong chung
khong st dung nuéc mdt cach lang phi cling nhu tranh 1am 6 nhiém ngudén nudc
ngot. C6 cac nhom giai phap chdng han chinh nhu sau:

X Nang cao kha ndng du bao han.

Vén dé nghién cau, du b4o va du tinh han han hién nay duoc thuc hién & hau khip
cac qudc gia trén thé gioi, tuy nhién do tinh phic tap trong ban chat cua hién tuong
nay nén chua c6 mot phuong phap thdng nhat nao trong nghién ctru han han. Cho

dén nay, cach tiép can van chii yéu dya vao cac chi s6 han han.Tuy nhién, khéng c6


https://vi.wikipedia.org/w/index.php?title=UNCED&action=edit&redlink=1
https://vi.wikipedia.org/wiki/Rio_de_Janeiro
https://vi.wikipedia.org/wiki/Brasil
https://vi.wikipedia.org/wiki/%C3%94_nhi%E1%BB%85m_m%C3%B4i_tr%C6%B0%E1%BB%9Dng
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mot chi s6 nao tdt cho tat ca cac khu vuc. Chi s6 han han thuong la ham cua céc
bién nhu lugng mua, nhiét d6, d6 bdc hoi va mot sé bién thuy van khac. Trong sb
d6, bién lugng mua 14 nhan té chinh lién quan dén su khoi dau caa han han va thoi
gian kéo dai [51]. Oladipio [48] cho thay nhitng chi s6 chi dua don thuan vao luong
giang thuy thuong cho két qua tét hon khi so sanh véi céc chi s6 thiy van phic tap
khéc. Trén thé gisi hién nay chi sé duoc st dung pho bién trong nghién ciru va giam
sat han han 1a chi s6 PDSI va chi sé SPI. Tong quan ddy du vé cac chi s6 han co thé
tham khao trong nghién ctu caa Alley, Wu, Smakhtin va Hughes [53]. No6i chung,
dé du b&o han han can du bao duoc hai yéu té chinh Ia nhiét do va lugng mua ma

ching duoc st dung dé tinh cac chi sb han hén.

Bai toan du bao han gin két chat ché voi bai toan dy bao mua, boi qui mé thoi gian
cua hién twong han han thudng vuot qua pham vi cta bai toan du bdo thoi tiét. Dy
b&o han mua (hay du bao mua - seasonal prediction/seasonal forecast) hién dang la
mot trong nhiing 16p bai toan dugc quan tam dac biét véi cac nghién cuu caa
Stockdale [55] va Shukla J. [56], nhat 1a & nhitg nuéc ma nén san xuat, tai nguyén
nuéc, cac hién tuong thién tai,... chiu anh huéng nhiéu cua diéu kién thoi tiét, khi
hau. Khac voi du bdo thoi tiét, du bao mua khdng chi ra duoc trang thai khi quyén
vao nhiing thoi diém cu thé dén ting ngay, ting gio, thay vao dé 1a thong tin chung
vé diéu kién khi quyén trong ting khoang thoi gian nhat dinh (chiang han ting
thang, tirng mua — ba thang) trong thoi han du bao. N6i cach khéc, du bao mua c
gang du bao cac diéu kién thoi tiét tuong lai, c6 thé dugc hiéu nhu 13 dy béo nhiing
bién do6i cua diéu kién thoi tiét [55] ma thong thuong tir 1-6 thang téi, tham chi cé
thé dén 9 thang nhung khong vuot qua 1 nam. Du bdo mua khac biét véi du bao
thoi tiét khdng chi & muc tiéu ma con & cach tiép can va phuong phap sir dung. San
pham dy bao mla quan trong nhat va ciing 1a phd bién nhat la nhiét d6 va luong
mua hoic di thuong ciia ching theo thang hozc mua. Stockdale [56] da tong két mot
s6 ky thuat sir dung cho viéc du bao mua, trong d6 chia ra hai phwong phéap chinh 1a

théng ké thuc nghiém va mé hinh dong luc.
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Theo huéng tiép can mo hinh dong luc, cic moé hinh hoan luu chung khi quyén —
dai duong (AOGCM) va cac mo hinh khi hau khu vuc (RCM) la céng cu chu yéu
dugc st dung. Phuong phap stir dung cac mo hinh dong luc du bao mua nhin chung
chi mai bat dau tir khoang 30 nam trd lai day. Trong thoi gian ban dau, khi d6 phan
giai cua cac mo hinh chua cao va viéc tinh toan chua thuc su duoc hé tro béi nhiing
hé théng may tinh 16n, ngudi ta thuong don gian héa cac hé thdng két hop cac mo
hinh khi hau toan cau (GCM), vi du nhu thay thé mé hinh khi quyén bing so dd
théng ké va chi dai duong duoc mé phong cua Barnett [26]. Dé danh gia kha ning
mé phong di thuong khi hau han mua caa cac GCM nhiéu nghién ctu d3 str dung di
thuong nhiét d6 bé mat bién (SST) quan tric lam diéu kién bién dudi nhu nghién
ctru cua Palmer va Mansfield [49]. Néu thay SST quan tric bang SST duy bao thi san
pham cua GCM s& la két qua dy bao mia.

Trong s6 cac md hinh khi hau toan cau du bdo han mua hién nay dang cha y 13 mo
hinh CFS (The NCEP Climate Forecast System). Day 1a hé théng md hinh két hop
day du (full couple) dong thoi gitra md hinh khi quyén va mé hinh dai duong, moi
dugc dua vao chay nghiép vu tir thang 8 nam 2004 tai NCEP (National Centers for
Environmental Prediction), va san pham caa CFS hién dang duoc cung cap mién
phi cho han dén 6 thang.

Trong khi hudng tiép can théng ké van tiép tuc nhitng nd luc tim kiém giai phap cai
tién, xay dung phuong phap mai, nham nang cao chét lugng du bao ciing nhu kéo
dai han du béo, cac md hinh khi hau khu vuc (RCM) di bat dau duoc phat trién tur
cudi nhitng nam 1980 cua thé ky 20. Bé tng dung trong du bao nghiép vu cac RCM
thuong dugc 16ng vao mot md hinh du bao toan cau nao do. Vé6i wu thé xu ly & do
phan giai khong gian cao hon, viéc sir dung cac RCM long vao cac GCM trong bai

toan dy b4o han mua sau d6 da duoc nhiéu nghién ctru dé cap dén.
X Pau tu cong trinh thiy loi.

Péi véi nhitng ving c6 cong trinh thuy loi, vin d& nang cao hiéu qua quan Iy van

hanh hé thong nham sir dung tdi vu ngudn nudc trong diéu kién han han 1a giai phap
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hiéu qua nhat dé giam nhe thiét hai do han han gay ra. Vién Quan 1y nudc quéc té
(IWMI) dua ra mét s6 nguyén tic xay dung chién luoc dbi phd vai han han cho cac
don vi phu trach quan ly van hanh hé thdng cong trinh thay lgi nhu sau: (i) Can xay
dung mot ké hoach phan phéi nuéce trong d6 c6 nhitng bién phap du phong dé doi
pho véi cac mac do han han khac nhau; (i) Can xay dung phuong an van hanh
cong trinh trong diéu kién binh thudng va trong diéu kién han han, cac phuong an
nay phai duoc phd bién t6i nguoi sir dung nudéc; (iii) Lién tuc cap nhat cac s lidu
mai nhat vé khi twong, ngudn nude ciing nhu nhu cau ding nuéc; (iv) Can c6 hé
thdng canh bao sém han han dé cd ké hoach va cac bién phap ddi phd kip thoi; (v)
Can khuyén khich nong dan ap dung cac bién phap tiét kiém nudc nhu tudi tiét
kiém nuéc, canh tac khong lam dét... nham sir dung hiéu qua luong nude tudi trong
diéu kién han han. Tuong tw, nim 2004, Uy ban Mai truong bang Texas xuét ban so
tay huéng dan phuong phap 1ap ké hoach dbi ph6 voi han han cho cac co quan quan
ly hé théng tudi. Phuong phap nay bao gém 5 budc: (i) huy dong sy tham gia cua
ngudi str dung nudc trong qua trinh 14p ké hoach; (ii) danh gia anh huong cua han
han dén hoat dong cua hé théng va xay dung céc tiéu chuan dé quyét dinh thoi diém
bat dau/két thic mot dot phan phdi nudc; (iii) xay dung cac nguyén tic phan phdi
nuée; (iv) xac dinh trinh tu phan phdi nudc; va (v) dinh ky danh gia va cap nhat ké

hoach dé phan anh cac thay ddi.

Nhiéu chinh phu cac nudc khac trén thé giéi ciing di gianh cac khoan chi 16n cho
cac dy an thuy loi cap nudc, chéng han, nhu du &n xay dung dap At-soan trén song
Nine & Ai Cap nhiam cung cap nudc dé cai tao mot phan sa mac Sahara. Trung
Qudc da thanh 1ap Hiép hoi canh bao tham hoa thién tai 1au doi nhat thé gisi cung
v6i Hoa Ky. Israel va An D6 ciing 1a nhitng nudc dat duoc nhiéu thanh tuu trong

nghién ctru vé cac giai phap chéng han, cong nghé tudi tiét kiém nuéc.

Céc giai phép thu trir nude ciling da dugc nhiéu nudc nghién ciu va ang dung rong
rai, duoc qubc té danh gia 1a mang lai hiéu qua phong chéng han han rét cao, nhiéu
nudce - dac biét 1a cac nudc chau Phi, viing Tay va Nam A - coi day 1a cong cu chién

luge dé ddi phd véi han han va sa mac hoa.



23

Viéc két hop céc bién phap nong - 1am nghiép voi cac ky thuat thu trit nudc tai cac
ving thiéu nuéc dugc nhiéu nudc nghién ciu va tng dung. Ben Asher (1988) di
tong két cac kinh nghiém trir nudc tai Israel trong khudn kho cdng trinh nghién cau
thu tri nudc tai ving tiéu sa mac Sahara cia Ngan hang Thé gigi. Cong trinh
nghién ctiu caa ho tap trung vao cac van dé sau: (i) Thi ngiém phuong phap ki thuat
thu trir nude, dac biét 1a dbi véi luu vuc nho ; (i) Nghién ciu va 1ap md hinh hoat
dong dong chay mat; (iii) Phan tich tinh kinh té caa cac ki thuat thu trir nuge. Mot
du &n dai han v6i muc tiéu phét trién md hinh ring xen canh néng l1am nghiép Véi
viéc thu trir nudc da duoc thuc hién tai trang trai Wadi Mashash (Zohar et al. 1987,
Lovenstein 1994). Tai viing nhiét d4i chau A, dic biét 1a viing phia nam An D6 va
Sri Lanka, rat nhiéu dy an vé thu trir nudc va cac chuong trinh lién quan da duogc
hién. Dap dét va céc hé rdng di dugc sir dung hang ngan nim nay dé giir nuge trong
sudt mia mua.Céc bé chira nude ndy cho phép nong din canh tac tudi tidu vy thir 2
vao mua khd.Cac bé nay duoc dit mot cach ngau nhién vi vay rat dé liy nuéc. Vao
nhitng nim 1980, t6 chirc ICRISAT da phét trién mot hé thong muong trong 6 va
muong day rong dé thu trit nude trong mua mua va dung dé tudi trong mua kho.
Két qua nghién ctiu cho thiy dién tich trdng trot ting 2 dén 5 lan. Tai Ai Cap, cac
bd ddp dd, cac bé chira nude di dugc st dung dé phuc vu cho nhu cau cip nuée
sinh hoat, chin nudi gia suc ciing nhu cho twéi tidu. S§ lwgng cac bé chira ting tir
gan 3000 bé vao nim 1960 1én t6i 15.000 bé viao nim 1993 voi tong trix
luong khoang 4 trieu m®. Nam 1984, mot du an thu trit nuéc do Oxfam tai tro da
duogc thuc hién tai Quan Turkana cia Kenya. Thanh cong cua du an nay la da phat
trién duoc cac hé théng thu trit nudc phuc vu san xuat ndng nghiép ciing nhu phat
trién dan gia stc (Critchley et al. 1992). Mamdouh Nasr (1999) danh gia hiéu qua
cuia cac giai phap thu trit nuéc nham phuc hoi sinh thai va phong chong sa mac hoa
tai Trung Pong va Bac Phi. Két qua cho thay viéc két hop céc bién phap thu trit
nudc va bao vé dat co hiéu qua rat I6n dén phong chong sa mac hoéa va phuc hoi
sinh thai tai vang nay. Tai nhitng khu vuc khao sat, bién phap thu trir nudce lam tang

trung binh 15% dién tich gieo cay.
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X8 Str dung hiéu qua nudc tudi

Str dung hiéu qua nudc tudi dd tré thanh mot nhan té quan trong trong san xuat
ndng nghiép tai cac ving khd han va béan khod han, trong nhitng nim gan day, cac
nha khoa hoc trén thé gi¢i da tap trung nghién ctu phat trién cac ché do tudi méi
nhu tudi thiéu hutdinh ky (Regulated Defecit Irrigation — RDI), tu6i luan chuyén
mot phan bo ré (Controlled Alternate Partial Root-zone Irrigation - CAPRI) nham
lam tang hiéu qua stir dung nudc mat ruong cling nhu hiéu qua stir dung nudce cua cay
trong. Nhiéu nghién ctru da chi ra rang dé cay trong thiéu nude trong giai doan qua
dang phat trién cham va sau khi thu hoach c6 thé khdng ché su phat trién cua canh
14 trong khi van duy tri nang sudt va trong mot sé truong hop con lam ting ning
suit. Cac nuéc My, Australia, Trung Quéc va mot sé nudc chau Au 1a nhitng nuée
di dau trong viéc nghién cau va tng dung ché do tudi méi ndy. Két qua nghién ctu
cia Mc Carthy [46] trong viéc 4p dung ché do tudi hut cho nho tai mién nam
Australia cho thiy c6 thé giam mot ntra luong nuéc so véi bién phap tudi thdng
thuong. C. Kirda [28] d3 phan tich mdi quan hé gitra ning suit va ché do tudi thiéu
hut cia mot s6 loai cdy trong chinh nhu bong, ngd, khoai tiy, mia, dau nanh, lia
mi... Nang suét cdy trong dudi cac mic do tudi thiéu hut khac nhau duge dua vao
ham ning suit cia Stewart et al. vao nam 1977. Két qua cho thay béng, ngd, lta mi,
ci cai duong, khoai tdy rit phu hop véi tudi hut trong subt giai doan sinh
truéng.Mot sb cdy trdng khac nhu dau nanh, lac, mia thich hop véi tudi hut trong
mot s6 thai doan sinh truéng. Vi mue tudi hut 12 25%, hiéu qua st dung nude ting
lén 1,2 lan. Kang S. va Zhang J. [39] phat trién ché do tudi mai voi tén goi “tudi
luan chuyén maot phan bo ré” (CAPRI). Ap dung ché d6 tugi nay cho cay ngd trong
4 nam (1997-2000) tai viing Tay Bac Trung Quéc cho thay lwong nudc tudi giam di

mot nira trong khi ning suat ngd dugc duy tri.

Str dung cdng cu phan mém trong danh gia han han, xac dinh ché d6 van hanh téi
uu tudi da dugc cha trong nghién ciru. Nam 2000, CORDIS (Community Research
and Development Information Service) di phat trién mot hé thong hd tro ra quyét

dinh nhiam giam thiéu tac dong cua han han dbi véi khu vuc Bia Trung Hai. Hé
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théng c6 chiic ning: (i) danh gia mic d6 han han va dic tinh cua han han; (ii) md
phong viéc quan ly van hanh hé thong tudi trong diéu kién han han dé xac dinh ché
d6 van hanh t6i vu; (iii) danh gia hoat dong chung cua hé thong va hoat dong trong
cac thoi ky han han. Tarek Merabtene va cong su [58] nghién ctru phuong phap
danh gia rai ro nham quan ly van hanh ti vu hé thdng thay loi trong diéu kién han
han.Cac tac gia da phat trién va 4p dung mot phan mém trg gilp ra quyét dinh
(DSS) nhim hd tro dua ra ké hoach cip nudc téi wu. Dua trén du bao mua, dy béo
nhu ciu va diéu hanh hd chira va dya trén phan tich rai ro chuong trinh s& danh gia
hoat dong caa hé thdng va xac dinh chién luoc cip nudc téi wu nham giam thiéu rai
ro do han han gay ra. Canon va cong su [29] ap dung Chi s6 tan suat xuat hién han
han DFI (Drought Frequency Index) trong viéc diéu hanh hé thong lién hd chua
chiu anh huéng thuong xuyén caa han han.Chi sé DFI dugc st dung lam théng sb
giéi han dé xac dinh lugng nuéc can trir lai va quyét dinh luong nuée cap xudng ha
lru tai mdi thoi doan. Ham muc tiéu cua bai toan téi vu 1a giam tdi da luong nude
thiéu hut va tang t6i da niang suét cho cay trong tai mdi khu tudi trong d6 co6 xem

xét cac chinh sach cap nuéc khac nhau.

Trong nhitng nim qua, dé d6i pho véi cang thing vé& nudc, cac ky thuat tudi tiét
kiém nuéc nhu tudi phun mua, nho giot da dwoc nhiéu nudc nghién cau va &p dung
thanh cong. K thuat tudi tiét kiém nude ngay cang duoc ap dung & nhiéu quéc gia,
ky thuat tuéi ndy khdng chi tiét kiém dugc mot luong nudc dang ké ma con tiét
kiém dugc phan bon, ning suat cay trong ciing duoc ting dang ké do cay dugc cung
cap luong nudc va phan bon kip thoi. Israel 1a mot trong nhitng quéc gia trén thé
giéi thanh cbng trong viéc nghién ctu, p dung va phét trién k§ thuat tudi tiét kiém
nudc. Ngoai ra, cac nude buc, Anh, Ha Lan, Bi, Phap, Tay Ban Nha, Nam Phi, My,
Australia...déu phat trién nhanh va c6 nhiéu kinh nghiém, thanh tyu trong nghién
ctiru tng dung va phéat trién k§ thuat tudi hién dai va tiét kiém nudc, nhat 1a ky thuat
tudi nho giot. Cu thé nhiéu trang trai & Israel da st dung cac ddng ho do ap luc hit
nuéc cua dat bang dién dé diéu hanh hé thong tudi phun mua va nhoé giot rat ¢ hiéu

qua. Mac du von dau tu cho hé thdng tudi phun mua hodc nho giot kha cao nhung
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hiéu qua trong viéc tiét kiém nudc va ting ning suat cdy trong da lam cho cong
nghé nay kha pho bién & Israel. Ngoai ra, Israel trong nhiing thanh céng la viéc sir
dung nudc min dé tudi cho bong, 1Ga mi, IGa mach... G My, nhiéu nghién ctu cac
hé thong, ky thuat tudi tiét kiém nude di duoc tién hanh trén nhiéu loai cay trong
(cam, quyt, bdng, mia, nho) & cac khu virc khac nhau.O ving thung liing Napa gan
Temecula thugc bang California, cac hé thong tudi nho giot cho nho dugc quan ly
t6t va giam it nhat 1a 50% luong nudc tudi so voi tudi phun mua toan bo. Tir sau
nam 1977, trén 8000 ha trong ving da duoc bd tri hé théng tudi nho giot va dugc
diéu khién bang hé théng may tinh tai trung tdm. Thoi gian tudi nho giot cho mdi
khoanh, thira ruéng duoc ty dong theo chwong trinh may tinh co cap nhat, diéu
chinh hang ngay. Cubi nam 1984, 34.800 ha trén tong sé 45.400 ha mia ¢ Hawaii da
dugc chuyén tir tu6i ranh, tuéi phun mua toan bd sang twdi nhé giot, ning suit mia
da tang 1én 22% so véi trude d6. Eric C. Schuck va cong sy [22] st dung s6 liéu
diéu tra tir cac dot han han ning nhat trong lich st bang Colorado dé danh gia anh
huéng caa han hén téi viéc ap dung ki thuat tudi cua nong dan. Két qua cho thiy
diéu kién han han l1am gia ting dang ké sé luong trang trai sir dung céac ky thuat tudi

tiét kiém nudéc thay cho tudi trong luc.

1.2.2 Viét Nam

O Viét Nam, tir nhiéu ndm qua, cac nha quan ly va cac nha khoa hoc da tap trung rat
nhiéu vao viéc nghién ciru dua ra cac giai phap phong chdng han han. Trong d6 tap

trung vao cac giai phap co ban sau:

- Xay dung céc cong trinh khai thac tong hop dé diéu tiét dong chay.

- Nang muc dam bao cua céac hé thong cong trinh thuy néng, cong trinh cap nudc.
- Quan 1y va nang do che phua cac khu ring phong ho, rimg dau nguon.

- Kiém soét viéc xa, thai nudc doc hai vao cac nguén nudc.
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- Van hanh hiéu qua céac hé thong thuy loi. Thuc hién kién cb hoéa kénh, to chuc tét
cong tac quan ly va phan phéi nuéc trén toan hé thong thuy loi, thuc hién cong nghé
tudi tiét kiem nude trudc hét & cac vang khan hiém nguon nuéc.

- Nang cao chét luong cdng tac du bao khi twong thuy van, nhat 1a dy bao dai han.

- Nang cao nhan thirc va sy tham gia caa cong dong.

- Quan ly nhu cau ding nudc.

Trong giai phap xay dung cac cong trinhkhai thac tong hop dé diéu tiét dong chay,
giai phap thu trit nuéc mua khd phuc vu cho mua mua dugc 4p dung twong doi
nhiéu va kha thanh cong. G mién ndi, véi cac luu vuc nho, giai phap thu trir nudc
chu yéu 1a cac ki thuat bo ban nguyét va tam giac; bac thang 16ng may va luu vuc
nho trén suon ddi. Vi cac luu vuc 16N, cac giai phap bo da, bd ban nguyét rong, bo
hinh thang va hé thong chuyén nudce trén suon ddi dugc ap dung. O cac luu vuc ¢6
cac con sudi chay qua thuong &p dung giai phap bo da, bac thang da va cac dap da
nhé tan dung chin qua cac con sudi khd can vao mua khd. O ving dat cat, giai phap
xay dung cac bé chua xi mang dit va bé pha bat HDPE dugc ap dung rat hiéu qua
tai Ninh Thuan va Binh Thuan. O ving ddng bang thi cac ho chira dugc xay dung
dé trir nwéc mua mua phuc vu cho mua khd. Hién tai, nhiéu dia phuong da tan dung
cac kénh tiéu 1a hé théng trir nuéc, coi cac kénh nay nhu nhitng hd chira, day 1a giai
phap rat tiét kiém va hiéu qua. Mot sé hé thong thay loi da ap dung rat thanh cong
nhu hé thong huyén Hoang Hoa, Thanh Hoa; hé thong Bac Nam Ha, ...

Loi ich cua céc hé théng thu trit nuéc chéng han da dugc FAO tong két 1a: 1am ting
san luong cay trong va giam nguy co mat mia, cai thién an ninh luong thuc, bao vé
dat chéng xdi mon, sir dung ngudn nudc ty nhién mot cach tot nhat, ddy manh viéc
tai trong ring va gop phan cai thién ché do thuy van luu vuc (giam luu luong dinh
11, ting dong chay mia kiét, tang trit lugng nudc ngam). Dua vao viéc phan tich chi
tiét cac diéu kién ty nhién, cac nguyén nhan gay ra han han va sa mac héa, mé hinh

thu trit nuéc duge dua ra véi cac nguyén tic sau:
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- Tuy thudc vao diéu kién ngudn nuéc ma ap dung cac bién phap thu trir nudc mat,
nuéc mua hay nuéc ngam.
- Lap phuong an quy hoach sir dung nuéc (sinh hoat, chin nuéi va san xuat) dam
bao phl hop tap quan canh tac, mang lai loi ich trudc mat va lau dai cua ngudi dan.
- Tinh todn can bang nudc, dwa trén cac phuong an thiét ké cong trinh thu nuéc,
gitta lugng nudce trir dugc voi luong nudc sir dung va lugng thit thoét.
- Chon vat liéu phi hop véi tirng khu vuc dam bao chi phi xay dung nho nhat va
phU hop véi diéu kién kinh té cia cong dong.
- Hé thdng thu trir nuéc bao gdm cac thanh phan sau:
+ Hé théng thu gom nuéc: ¢6 nhiém vu thu nude mua, nuéc chay tran hoic
nudc ngam dé dan vao cong trinh trir nudc.
+ Hé thong trit nudc: bao gdm cac bé chira nude trén suon ddi, ¢6 nhiém vu
trit nude dé cung cap nude tudi vao mua kho.
+ Hé théng phan phdi nudc: ¢ nhiém vu din nude tir cac bé t6i cac khu tudi
dé phan phdi nuéc cho cay trong.
+ Ddi v6i hé thdng thu nude mua, viéc tinh toan tap trung vao xac dinh: dién
tich luu vuc himg nudc (A), dung tich trir nude (V). Dung tich cta cong trinh
trit nuwéc phu thudc vao nhu ciu tudi bd sung cho cay trong. Viéc tinh toan
dung tich trir nudc rat quan trong vi no s& quyét dinh tat ca cac thong sé con
lai caa hé thong thu trir. Néu viéc tinh toan dung tich khéng chinh xac sé dan
dén lang phi hozc thiéu nudc tudi cho cy trong. Bé tinh toan duoc dung tich
thu trir can xem xét dén rat nhiéu yéu té nhu: nhu cau nude tudi cho mot don
vi dién tich cay trong, cac ngudn nudc bo sung, thoi vu va cac giai doan sinh

trudng cua cay trong.
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1.3 Tong quan bai toan t6i wu

1.3.1 Bai toan t6i wu

Bai toan t6i wu 13 mot linh vuc kinh dién cua toan hoc c6 nhiéu anh huéng dén
nhiéu linh vuc khoa hoc cong nghé, kinh té xa hoi. Mot phuong an téi wu 13 mot
phuong an kha thi va tt nhat, tic 1a phuong an 1am cho ham muc tiéu dat két qua
min (max) va phai théa méan cac diéu kién yéu cau cua bai toan (thoa man cac diéu
kién rang budc) [10].

Muc tiéu cua bai toan téi wu dugc biéu dién bai ham: f (x) — min (max) véi x la

mot bién hoac vecto bién x = (x1, X2, ..., xn)

Bién x hoic vector bién x = (x1, x2, ..., xn) thudng ¢6 yéu cau phai thoa man mot sb
diéu kién nao d6. Tap hop cac diéu kién cua cac bién thi duoc goi 1a diéu kién rang
budc va dugc biéu dién boi mién D (mién rang budc).

Dang tong quét cua bai toan tbi wu:

Lam cuc tiéu/cuc dai mot ham muc tiéu: f (x) — min (max) (1)

Thoa man cac diéu kién rang budc x € D (2)

Yéu cau: Tim x dé théa man (2) va lam cuc tiéu/ cuc dai ham muc tiéu (1)

x (Mot bo cac gia tri cu thé caa (x1, x2,..., xn)), thoa min diéu kién (1) & (2) goi la
phuong an tdi uu

Néu x chi thoa méan diéu kién (2) goi x 1a phuong an chap nhan dugc hay phuong
an.

(*) Van hanh téi wu hé thdng tai nguyén nudc, hién nay, dang phat trién manh mé
va da dang véi rat nhiéu phuong phap giai khac nhau. D6i Vi tiing bai toan, viéc
chon phuong phap thich hop dé giai phu thuoc vao dang ham muyc tiéu, rang buoc
va s6 lugng céc bién t6i wu. Nam 1988, Edgar va Himmelblau da dé xuat cac budc

xay dung va giai bai toan téi uvu hé thong nhu sau:
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Budc 1: Phan tich ban chat bai toan dé cd thé thay 1o duoc cac dic tinh riéng biét dé
c6 thé xac dinh hé théng bién téi wu.

Budc 2: Xac dinh tiéu chuan téi wu, thiét 1ap ham muc tiéu tir bién téi vu da xac
dinh va cé4c hé sb tuong tng.

Budc 3: Phat trién hé thong cac quan hé todn hoc md phong, lién hé giira cac bién
t6i wu, s6 liéu vao ra va cac hé sé twong tng, bao gdm céc rang budc dudi dang
dang thie, bat ding thic — goi chung 1a céc rang budc — c6 thé sir dung cac quan hé
vat ly, ham kinh nghiém.

Budc 4: Trong trudng hop pham vi cua bai toan qué Ién can (i) phan ra thanh nhiing
phan nho d& md phong hon, (ii) don gian hda ham muc tiéu hodc cach mé phong.
Budc 5: Ung dung k§ thuat giai tuong thich.

Budc 6: Kiém tra két qua, phan tich d6 nhay caa mé hinh biang cach thay d6i hé sé

cling nhu céc gia thiét.
1.3.2 C4c ky thugt téi wu héa
Hién nay, c6 hai céch tiép can dé giai bai toan ti uu, 1a:

% Céch tiép can tbi wu ngau nhién an 1SO (Implit Stochastic Optimization).
% Céch tiép can tbi wu ngau nhién hién ESO (Explicit Stochastic

Optimization).
Céc k¥ thuat t6i uu thuong dugc sir dung:

< Quy hoach tuyén tinh LP (Linear Programming)
< Quy hoach phi tuyén NLP (Nonlinear Programming)
% Quy hoach dong DP (Dynamic Programming)

< Tim kiém (Meta heuristic)
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1. Quy hoach tuyén tinh (LP)

Quy hoach tuyén tinh (LP): La linh vuc toan hoc nghién ctu cac bai toan téi wu ma
ham muc tiéu va tit ca cac rang budc déu c6 dang tuyén tinh. Cac budc nghién cau

va ting dung mot bai toan quy hoach tuyén tinh dién hinh nhu sau:

% Xac dinh van dé can giai quyét, thu thap sé liéu.

¢+ Lap md hinh toan hoc

< Xay dung cac thuat toan dé giai hodc bang ngdn ngir thuan lgi cho viéc 1ap
trinh cho may tinh.

% Tinh toan thir va diéu chinh md hinh néu can.

< Ap dung giai cac bai toan thuc té.

Hién tai, c6 2 phuong phap thudng duoc sir dung dé giai bai toan quy hoach tuyén

tinh: Phuong phap db thi va phuong phap don hinh.

a. Phuong phap db thi:

Trong cac phuong phap giai bai todn quy hoach tuyén tinh, phuong phap do thi
(phwong phap hinh hoc) thudng dugc sir dung. Phuong phap nay c6 vu diém 12 truc
quan, dé hiéu. Tuy nhién phuong phap nay chi dung dé giai nhitng bai toan c6 hai
bién quyét dinh. V& co ban phuong phap nay gdm hai budc sau:

% Xac dinh mién phuong an chip nhan dugc;

< Tur d6 tim phuong 4n t6i uu trén mién chap nhan do.

b. Phuong phap don hinh
Phuong phap don hinh dugc st dung dya trén co so:

< Néu bai toan c6 phuong an tdi vu thi ciing c¢6 phuong an co ban téi uu;

% S6 phuong an co ban 12 hitu han;

< Piéu kién can va di dé bai toan co phuong an tdi wu 1a ham muyc tiéu cia n6

bi chan dudi khi f(x) — (min) va bi chan trén khi f(x) — (max) trén tap

phuong an
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2. Quy hoach phi tuyén (NLP)

Quy hoach phi tuyén (NLP): Ham muc tiéu hoic it nhat mot diéu kién rang buoc 1a

phi tuyén (c6 chira it nhat mot yéu té phi tuyén — bac 2, logic, mii...).

Dé dam bao rang mot bai toan phi tuyén tinh c6 mét gia tri cuc dai toan cuc duy
nhat, thong thudng ngudi ta sip xép theo mot tidu chi don gian hda chiang han nhu
d6 16i. Néu do cong cua cac diéu kién ché woc va cua ham muc tiéu duoc xem nhu

mién thuc hién (feasible region) ludn 16i, thi s& c6 gia trj t6i wu toan cuc duy nhat.

Pay chinh 1a ¥ nghia cua diéu kién Karush-Kuhn-Tucker.Ho cho truéc nhiing diéu
kién du dua trén do 16i dé xac dinh bai toan quy hoach phi tuyén tinh c6 gi4 trj toi
wu toan cuc duy nhét. C6 cac diéu kién can dé cho co thé xac dinh huéng cho dap
an toi wu. Mot dap 4n toi wu c6 thé 1a mot gia tri toi wu cuc bo, chir khdng nhat thiét
phai 12 mot gia tri toi wu toan cyc.

Thong thuong, khi giai bai todn quy hoach phi tuyén, nguoi ta sir dung hai phuong
phap d6 1a: Phuong phap luan phién tirng bién va phuwong phép leo déc.

a. Phuong phap luan phién tirng bién

Chon diém xuit phat (x0) sau d6 giai bai toan tbi wu lan luot voi ting bién dé tir
diém xuat phat ra duoc diém tot hon (x1). Néu tai x1 khong dat yéu cau, kiém tra
diéu kién dung. Diéu kién dirng khdng théa man thi 1y x1 lam diém xuat phat moi
va lap lai qua trinh tinh toan. Biéu kién ding thoa man thi két luan gia tri toi wu dat

tai x1.

b. Phuong phap leo doc

Pay 1a phuong phap thudng dugc st dung nhat khi giai bai toan quy hoach phi
tuyén. Nguyén ly ciia phuong phap 1a chon diém xuat phat (xo) sau d6 xac dinh
vecto Gradient cho diém xuat phét. Tir d6 xac dinh diém tiép theo (x1), tim gia tri
t6i vu ciia diém nay. Néu dat yéu cau, lap lai qua trinh tinh toan dé leo déc téi cac

diém tiép theo (x2, x3 ...). Néu khong dat yéu cau, kiém tra diéu kién dung. Piéu


https://vi.wikipedia.org/w/index.php?title=Karush-Kuhn-Tucker&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=%C4%90i%E1%BB%81u_ki%E1%BB%87n_%C4%91%E1%BB%A7&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=%C4%90i%E1%BB%81u_ki%E1%BB%87n_%C4%91%E1%BB%A7&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=%C4%90i%E1%BB%81u_ki%E1%BB%87n_c%E1%BA%A7n&action=edit&redlink=1
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kién ding khdng thoa man thi 1ay x1 1am diém xuat phat moi va lap lai qué trinh

tinh toan. Biéu kién dirng thoa man thi két luan gia tri toi uu dat tai x1.

(Vecto gradien cia mot truong vo hudng 14 mot truong vecto ¢6 chiéu hudng vé
phia mac do ting 16n nhat cua trudng v hudng, va co do 16n 1a mac do thay doi

16N nhat).

3. Quy hoach dong (DP)

Bai toan quy hoach dong (DP): nghién ciru cac trudng hop khi chién lugc téi wu hoa
dua trén viéc chia bai toan thanh cac bai toan con nho hon (nhitng két qua cua bai
toan & budc sau thi phu thudc vao két qua caa bude truéc) va giai ching mot cach
doc lap, ghi lai cac két qua, dé tong hop thanh 15i giai cua bai toan ban dau. CAc bai
toan con la khong doc 1ap véi nhau, nghia la cac bai toan con cung c¢6 chung cac bai

toan con nho hon.
Quy hoach d6ng gdm c6 3 giai doan:

< Phan ra: Chia bai todn can giai thanh nhiing bai todn con nhé hon c6 cung
dang voi bai toan ban dau sao cho bai toan con kich thuéc nho nhat c6 thé
giai mot cach tryuc tiép. Bai toan xuét phat co thé coi 1a bai toan con c6 kich

thuéc 16n nhat

>

% Gial cac bai toan con va ghi nhan 1oi giai: Luu trr 10 giai cta cac bai toan
con vao mot bang dé sir dung lai nhiéu lan do dé khong phai giai lap lai cing
mot bai toan.

< Tong hop loi giai: Lan luot tir 101 giai ciia cac bai toan con kich thuéc nho
hon xay dung 1oi giai cua bai toan kich thudc I6n hon, cho dén khi thu duoc
loi giai cua bai toan xuat phét (1a bai toan con c6 kich thudc 16n nhat).

Céc yéu té ciia mot giai thuat quy hoach dong giai bai toan t6i uu

< Co sé cua quy hoach dong: Nhiing truong hop don gian cé thé tinh truc tiép
% Cau trc con t6i uu: Phuong phap chia nhé cac bai toan cho dén khi gap

duoc bai toan co S0O.


https://vi.wikipedia.org/wiki/Tr%C6%B0%E1%BB%9Dng_v%C3%B4_h%C6%B0%E1%BB%9Bng
https://vi.wikipedia.org/w/index.php?title=Tr%C6%B0%E1%BB%9Dng_vect%C6%A1&action=edit&redlink=1
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< Tong hop: hé thirc truy hoi tinh gié trj toi wu ctia ham muc tiéu caa bai toan

I6n qua gia tri tdi wu cua céc bai toan con thanh phan.
Hiéu qua cua quy hoach dong:

< Khi co6 céc bai toan con long nhau, phuong phéap chia dé tri s& t6 ra khong
hiéu qua, khi nd phai lap di l1ap lai viéc giai cac bai toan con chung do.

< Quy hoach dong sé& giai mdi bai toan con mét lan va 1oi giai cua cac bai toan
con s& duoc ghi nhan, dé thoét khoi viéc giai lai bai toan con mdi khi ta doi
hoi lo1 giai cua no.

< Quy hoach dong thudng dugc 4p dung dé giai cac bai toan téi wu. Trong cac
bai toan téi uu, ta c6 mot tap céc 1oi giai, va mot ham muc tiéu nhan gia tri
s6. Ta can tim mot 1oi giai d& ham muc tiéu dat gia tri nho nhat hoic 16n

nhit.
Quy hoach dong thudng ding mot trong hai cach tiép can:

< Tur trén xubng (top-down): Bai toan dugc chia thanh céc bai toan con, cé4c bai
toan con nay duoc giai va 10i giai duoc ghi nhg dé phong truong hop can
dung lai chiing. Pay 1a dé quy va luu trir duoc két hop vai nhau.

< Tu dué6i 1én (bottom-up): Tét ca cac bai toan con c6 thé can dén déu dugc
giai trude, sau d6 duoc dung dé xay dung 10i giai cho cac bai toan 16n hon.
Cach tiép can nay hoi tot hon vé khdng gian bo nhé dung cho ngan xép va sb
161 goi ham. Tuy nhién, d6i khi viéc xac dinh tat ca cac bai toan con can thiét

cho viéc giai quyét bai toan cho trudc khong dugc truc giac lam.
4. Ky thuat tim kiém

K§ thuat tim kiém sir dung quan hé mang tinh chat kinh nghiém ma nguoc véi thuat

giai toan hoc.


https://vi.wikipedia.org/w/index.php?title=Bottom-up&action=edit&redlink=1
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Mgt sé ki thudt:

a. Thuat giai di truyén (genetic algorithm)

Giai thuat di truyén 1a mot ki thuat caa khoa hoc may tinh nham tim kiém giai phép
thich hop cho cac bai toan ti uu té hop (combinatorial optimization).Giai thuat di
truyén 1a mot phan nganh cua giai thuat tién hoa van dung cac nguyén ly cia tién
hoa nhu di truyén, dot bién, chon loc ty nhién, va trao doi chéo. Néu cé thé nao c6
muc d6 thich nghi cao voi su tac dong nay ching sé& tiép tuc séng sét, nguoc lai
chiing s& bi loai bo. Y tudng nay di duoc ap dung dé giai quyét cac bai toan téi uu
mot muc tiéu bang cach xap xi cac nghiém thanh bién Pareto tir mot sé nghiém khai
tao ban dau. Tuy nhién, tir thuc té s lugng ham muc tiéu can tdi vu ting 18n, it nhat
la hai ham muc tiéu va thuong thi cac muc tiéu nay la xung dot véi nhau. Nhu vay
viéc tim kiém mot phuong an hay nghiém thoa man tat ca cac muyc tiéu dit ra la rat
ly twong, nhung trén thyuc té c6 rat it bai toan ndo ton tai phuong an 1y tuong nay.
Do d6, ta chuyén sang tim mot phuong an kha thi khac ma ta goi 1a phwong an thoa
hiép. Phuong an thoa hiép s& théa man cac muc tiéu dit ra & mot mic do chap nhan

t6i da co thé dugc. Thuit toan di truyén da muc tidu xuit hién trén co s& nay.

Giai thuat di truyén thuong dugc tng dung nham si dung ngdn ngit may tinh dé mo
phong qué trinh tién hod cua mot tap hop nhiing dai dién triru twong (goi 1a nhitng
nhiém sic thé) cua céc giai phap c6 thé (goi 1a nhitng c4 thé) cho bai toan téi wu hoa

van dé. Tap hop nay sé tién trién theo hudng chon loc nhitng giai phap tét hon.

Thong thuong, nhitng giai phap duoc thé hién dudi dang nhi phan véi nhitng chudi
0 va 1, nhung lai mang nhiéu thdng tin ma hoa khac nhau. Qua trinh tién hoa xay ra
tir mot tap hop nhitng cé& thé hoan toan ngau nhién ¢ tat ca cac thé hé. Trong ting
thé he, tinh thich nghi cua tap hop nay duoc wéc luong, nhiéu ca thé duoc chon loc
dinh huéng tir tap hop hién thoi (dua vao thé trang), duoc stra doi (bang dot bién
hoac to hop lai) dé hinh thanh mot tap hop maéi. Tap hop nay s& tiép tuc dugc chon

loc l3p di 1ap lai trong cac thé hé ké tiép cua giai thuat.
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Giai thuat di truyén ciing nhu cac thuat toan tién hoa déu dugc hinh thanh dua trén
mot quan niém dugc coi 1a mot tién dé phu hop voi thuc té khach quan. D6 1a quan
niém "Qué trinh tién hoa tu nhién I1a qua trinh hoan hao nhat, hop ly nhat va tu n6
d3 mang tinh t6i wvu". Qua trinh tién hoa thé hién tinh téi wu & chd thé hé sau bao gid

cling tot hon thé hé truéc.

Qua trinh phat trién cua giai thuat di truyén cé thé duoc chi ra qua cac méc thoi

gian sau:

< 1960: Y tuong dau tién vé Tinh toan tién hoa dwoc Rechenberg gigi thiéu
trong cong trinh "Evolution Strategies" (Cac chién luoc tién hod). Y tudng
nay sau d6 duoc nhiéu nha nghién ciu phat trién.

% 1975: Giai thuat gen do John Holland phat minh va duoc phét trién boi 6ng
cling Vé&i cac ddng nghiép va nhiing sinh vién. Cuén sach "Adaption in
Natural and Artificial Systems™ (Su thich nghi trong cac hé tu nhién va nhan
tao) xuat ban nam 1975 di téng hop cac két qua cua qué trinh nghién ctu va
phat trién do.

% 1992: John Koza di diung GA dé xdy dung cic chuong trinh giai quyét mot

sb bai toan va goi phuong phap nay 1a "1ap trinh gen".

Ngay nay giai thuat di truyén cang tré nén quan trong, dac biét 1a trong linh vuc ti

wu hod, mot linh vuc ¢4 nhiéu bai toan thi vi, duoc tng dung nhiéu trong thuc tién.

b. Chién lugc tién hda

Trong khoa hoc may tinh, chién luoc tién hoa (ES) la mot ky thuat téi wu hoa dya

trén nhiig y tudng cia su thich nghi va tién hoa.

Chién luoc tién hoa (ES) duoc phét trién tai truong dai hoc Ky Thuat Berlin vao
nhiing nam 1960 va 1970 bdi Ingo Rechenberg. Nam 1981, Hans Peter Schwefel,
giéi thiéu sy lai ghép va nhitng quan thé véi nhiéu hon mot ca thé, va cung cap

duogc sy so sanh cua ESs véi ki thuat tdi wu hoa truyén thong hon.
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Chién lugc tién hoa 1a mot 16p con caa viéc tim kiém truc tiép rat tu nhién (va toi
wu), 1a nhitng phuong thirc thudc vao 16p cua nhitng thuat toan tién hoa (EAs). N6
s dung su dot bién, su lai ghép, va su lua chon thich tng toi mot quan thé cua
nhitng cé thé chtra nhirng giai phap dugc dé xuat theo trinh ty dé tién hoa lap lai tot

hon va nhiing giai phap tét hon.

Dit liéu dic trung cta ting ca thé 1a nhitng tham sé s& duoc téi vu hoa trong mot
qué trinh tién héa co ban. Nhitng tham sb s& duoc sip xép trong nhitng vector cua
nhitng sé thuc, nhirng thao tac cho su lai ghép (chéo héa) va dot bién dugc dinh

nghia.

c. Thuat toan kién (Ant Algorithm)

Céc thuat toan kién lan dau tién duoc gisi thiéu bai Dorigo va cac cong su nhu 13
cach tiép can da tac tir téi cac vin dé& vé tdi vu t6 hop kho, nhu bai toan ngudi du
lich (TSP), bai toan ngudi dwa thu. Hién nay sb lugng cac tng dung cang ngay cang
ting va cac nha khoa hoc da tng dung né vao rat nhidu cac van dé téi vu roi rac.
Céc ung dung gan day c6 thé ké dén nhu cac bai toan 1ap lich, t6 mau do thi, dinh

huéng trong mang truyén thdng, ...

Céc thuat toan kién 1a cac thuat todn dwa vao su quan sat cac bay kién thyuc. Kién 1a
loai c& thé séng bay dan. Ching giao tiép v6i nhau thong qua mui ma chung dé lai
trén hanh trinh ma ching di qua.Mdi kién khi di qua mot doan duong s& dé lai trén
doan d6 mot chat ma ching ta goi 1a mii. S6 lwgng mui s& ting 1én khi ¢ nhiéu
Kién cung di qua. Cac con kién khac sé tim duong dya vao mat dé mui trén duong,
mat d6 mli cang I6n thi chiung cang ¢ xu hudng chon. Dya vao hanh vi tim kiém
nay ma dan kién tim dugc duong di ngin nhét tir to dén nguon thire an va sau do
quay tro vé to caa minh.

Thuat toan bay kién: La mot dan kién nhan tao (Artificial Ants) mé phong cac hoat
dong cua dan kién ty nhién. Tat nhién 1 c6 mot sé thay ddi, diéu chinh so véi dan

Kién tu nhién dé tang tinh hiéu qua cua thuat toan. Trong d6 hoat dong chinh cua
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cac con kién nhan tao 1a tim duong di dya vao luong thong tin Pheromone da dé lai

trén mdi doan dudng. Chi tiét vé hoat dong cua dan kién nhan tao:

Bai todn can giai s& dugc dua vé dang mot dd thi véi cac rang budc duoc thé hién
bang céac cong thirc toan hoc. Viéc giai bai toan s& dua vé a tim mot duong di (hoic

tap cac dinh) thoa man céc rang budc cua bai toan. CAc nguyén tic sau duoc dua ra:

% Thong tin pheromone dugc tinh toan va dat trén mdi doan duong.
% Nt ban dau cho duong di cuia mdi con kién dugc chon mét cach ngau nhién.
< Puong di duoc lya chon dua trén cac nguyén tic sau:
o Dua vao thong tin pheromone c6 trén cac doan dudng dé tinh xac suat
ctia cac doan tiép theo duoc chon vao 1am dudng di cua con kién.
o Xa&c suit 16n hon cho doan dudng di c6 nhiéu lugng pheromone dugc
dat hon. Va cac duong di co lugng thong tin pheromone bé sé cé xac

suit dugc chon thap hon.

Con kién tiép tuc viéc tim duong di cho téi khi hoan thanh mét duong di cua né
(théa mén diéu kién dung cua con kién). Mot duong di hoan chinh dwoc goi 12 mot
|61 giai (solution) cho bai toan dat ra. Cac loi giai s€ dugc phén tich, so sanh va

.....

danh gia dé tim phuong an toi wu nhat cé thé. Do 1a 16i giai toi vu cua bai toan.

Sau khi tat ca con kién trong dan hoan thanh 16i giai caa nd thi s& tién hanh cap nhat
thong tin pheromone cho cac cung. Sé luong cua pheromone s& dugc tinh toan va
diéu chinh dé tim dugc phuong an toi wu tot hon. Céc 1oi giai tét hon s& c6 khoi
lugng pheromone 16n hon dé dit trén cac cung da duoc di qua. Nguoc lai cac 1oi
giai toi hon s& c6 khdi luong pheromone bé hon.X4c sut cao hon cho mot con kién
chon dudng di c6 pheromone 16n. Qua trinh Iap cho dén khi phan 16n kién trong dan

kién chon cling mot dudng di (phuong an hoi ty cua 1oi giai).

d. Ti uu bay dan (Particle Swarm Optimization)

T6i wu hoa bay dan 1a mot trong nhiing thuat toan xay dung dya trén khai niém tri

tué bay dan dé tim kiém 10i giai cho céc bai toan tbi wu hoa trén mot khdng gian tim


https://vi.wikipedia.org/wiki/Thu%E1%BA%ADt_to%C3%A1n
https://vi.wikipedia.org/w/index.php?title=Tr%C3%AD_tu%E1%BB%87_b%E1%BA%A7y_%C4%91%C3%A0n&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=Tr%C3%AD_tu%E1%BB%87_b%E1%BA%A7y_%C4%91%C3%A0n&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=Kh%C3%B4ng_gian_t%C3%ACm_ki%E1%BA%BFm&action=edit&redlink=1
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kiém nao d6. Téi wu hoa by dan duoc phét trién boi Eberhart va Kennedy, phong
theo hanh vi cua cac bay chim hay cic dan ca, tim kiém giai phap tdi wu bang viéc
cap nhat cac thé hé. T6i wu hoa bay dan dya trén cac quy luat: (1) Tt ca cac phan tir
trong bay dan déu co xu hudng chuyén dong vé to va (2) Mdi phan tir déu ghi nho

vi tri gan to nhat n6 da dat tai.

e. Giai thuat luyén thép (Simulated annealing)

Giai thuat luyén thép 1a giai thuat metaheuristic tim kiém dia phuong kha pho bién
trong viéc giai cac bai toan téi wu té hop roi rac. Tinh ning chinh cua giai thuat
luyén thép 1a nd cho phép viéc thoat khoi cuc tri dia phuong bang cach cho phép di
chuyén nguoc (hill-climbing moves, 1a cac bugc di chuyén c6 ham muc tiéu toi
hon) véi hy vong tim dugc 10 giai t6i wu. Tinh dé cai dat, kha nang hoi tu va viéc
ky thuat nay st dung cac budc di chuyén lui dé thoat khoi cuc tri dia phuong di 1am

cho k¥ thuat nay tro nén phé bién tir cach day 2 thap ky.

Simulated annealing duoc dit cho giai thuat vi né giéng nhu qua trinh luyén thép
thong thudng, trong d6 tinh thé thép dugc nung néng, sau d6 dugc cho phép 1am
ngudi rat cham téi khi né dat dwgc cu hinh tinh thé ciing nhit (& trang thai ning
lwgng nho nhat). Néu qua trinh 1am ngudi du cham, két qua cudi cing sé& 1a kim loai
VGi cau tric rat tot. Giai thuat luyén thép gidng nhu qua trinh trén, & mdi lan lap cua
giai thut 4p dung cho bai toan téi wu té hop, ham muc tiéu duoc xem xét cho 2 10i
giai, 10 giai hién tai va loi giai mdi, ching dugc so sanh voi nhau va néu 1oi giai
méi tot hon né s& ludn ludn dugc chon, nguoc lai néu ham muc tiéu caa 161 giai moi
t61 hon,n6 van c6 kha ning dugc chiap nhan trong hy vong thoat khoi cuc tri dia
phuong dé tim kiém cuc tri toan cuc. Xac suat chap nhan 10i giai kém hon tiy thudc

vao tham s nhiét do, tham sé nay sé giam dan khi céac lan lap tiép dién.

Chia khoa cua giai thuat luyén thép chinh la kha nang chap nhan 10i giai kém hon,
vé6i hy vong thoét ra khoi cuc tri dia phuong. Khi nhiét do giam xuéng téi gan 0,
quéa trinh nay sé& it xay ra hon va phan b loi giai s& gidng nhu chudi Markov va hoi

tu t&i cyc tri toan cuc.


https://vi.wikipedia.org/w/index.php?title=Kh%C3%B4ng_gian_t%C3%ACm_ki%E1%BA%BFm&action=edit&redlink=1

40

1.3.3 Uu nhwoc diém cia cac ky thudt toi wu

Can ctr cac dic diém cua céc ky thuat va két qua caa cac nghién ciu lién quan, cé

thé rat ra duoc mot s6 nhan xét vé wu, nhuge diém cua ting ky thuat nhu bang 1.3.

Bingl.3. Uu nhwoc diém cia céac kj thudt téi wu

K¥ thuat Uu diém Nhuge diém
Quy hoach tuyén | Pam bao tim duoc tdi vu Tat ca cac quan hé phai la tuyén
tinh LP (LP toan cuc, téc do tinh toan tinh
SOLVE, ..) nhanh, kich thudc bai toan

c6 thé cuc I6n.

Quy hoach phi

Pam bao tim duoc tdi vu

Khong d¢am bao tim duoc téi vu

tuyén NLP cuc bo, toc do tinh toan kha | toan cuc, thuong chi tim dugc
(Gradient, ...) nhanh, chinh xac. Pam bao | nghiém tdi uu cuc b, cac quan
mo ta chinh xac cac quan hé | hé toan hoc thong thuong phai &
toan hoc. dang lién tuc, 161, dao ham duoc,
... Rat phirc tap vé mit toan hoc
khi mé ta cho céc bai toan lon,
d6 phuc tap cao.
Quy hoach dong | Bam bao tim dugc tdi vu Khong gian bién cuc 16n, xay
DP (IDP, DDP, toan cuc, cé thé sir dung cho | dung bai todn can nhiéu kinh
) moi loai quan hé toan hoc nghiém cling nhu mang tinh cu

trong céc bai toan phuc tap.

thé. Do chinh xac giam do phai
roi rac hda cac bién, toe do tinh
toan cham do khéi luong tinh
toan qua l6n. Thong thuong that
bai khi giai quyét cac bai toan
dong chay dén ngau nhién, co

khong gian bién tir 3 chiéu tre
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1én vi kich thugc bai toan ti 1é so

mil vai s6 chiéu cua khong gian

bién
Tim kiém (EA, C6 thé str dung cho cac bai | Ky thuat tim kiém 16i giai toi vu
GA, Kién, Bay, | toan c6 quan hé toan hoc mang tinh chat kinh nghiém (Vi
) phtc tap, khéng gian bién | du: Truyén cam hiang tir cac

I6n. Cho phép két néi nhiéu
mé hinh phuc tap khac nhau
vao thanh mot hé théng 16n

—> Co0 tinh tng dung cao

nguyén tac di truyén, sinh
hoc,...). Khong dam bao tim
duoc tdi wu toan cuc, thdng

thuong chi dam bao tim dugc

trong cé4c bai todn thyc té. | cac nghiém lan can
Khéi lwong tinh toan nho
hon nhiéu so voi bai toan st

dung Quy hoach dong

1.4 Téng quan &ng dung téi wu van hanh hé thong twéi tiéu trén thé gisi

Ngay ti truc Thé chién tht I, cac nha khoa hoc Dantzig ngudi My va
Kantorovich ngudi Lién X6 cii da phat trién [én md hinh Quy hoach tuyén tinh ndi
tiéng dé 1ap ké hoach quan Iy téi vu cho nganh kinh té. M6 hinh nay di duogc ap

dung va phét trién cho dén ngay nay.

Trong may nim gan day, cac nha khoa hoc trén thé gigi da tap trung nhiéu vao cac
cong trinh nghién ctu tdi wu cho nganh nudc. Cac mo hinh tdi wu hoa, ké ca cac md
hinh t6i uu héa dong cho cac hé thong tai nguyén nudc cua cac qudc gia, dac biét 1a
cac qudc gia dang phat trién nhu An Do, Trung Qubc, A Rap, Banglades, Brazin, ...
Cac md hinh nay duoc sir dung cho hau hét cac linh vuc lién quan dén tai nguyén
nudc nhu tudi, phat dién, nudi trong thuy san, cap nudc sinh hoat, ... va ca diéu tiét

phan bo nhu cau nudc gitra cAc nganh nay trén cing mot luu vuc. Hay c6 thé ndi,
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cac cong trinh nghién ctu tng dung k¥ thuat ti uu héa ca tinh 14n dong dang duoc

sir dung rong réi trong nganh ky thuat quan 1y tai nguyén nuéc trén Thé gisi.

Hién nay, hai ky thuat téi wu hoa bang quy hoach tuyén tinh (LP) va quy hoach
dong (DP) da dugc sir dung rong rai trong tai nguyén nudéc.Nam 1981, Loucks va
nhitng nguoi khac da minh hoa ap dung LP, quy hoach phi tuyén (WLP) va DP cho
tai nguyén nudc.Nhiéu tong quan ap dung k¥ thuat hé théng cho bai toan tai nguyén

nude da dugc dang tai nhidu lan, thi du nhu boi Yakowitz [62].

Niam 1967, Young lan dau tién dé xuét sir dung phuong phap hoi quy tuyén tinh dé
vach ra quy tic van hanh chung tir toi uu hoa xac dinh. Phuong phap ma 6ng da
dung duoc goi 13 “quy hoach dong (DP) Monte-Carlo”. V& co ban phuong phap cua
6ng dung k§ thuat Monte-Carlo tao ra mot sé chudi dong chay nam téng hop cho
s6ng yéu cau. Quy trinh téi wu thu dwoc ctia mdi chudi dong chay nhan tao sau d6
duogc st dung trong phan tich hdi quy dé ¢ gang xac dinh nhan t§ anh huong dén

chién thuat téi wu. Cac két qua 1a mot xap xi tét caa quy trinh tbi wu thuec.

Nam 1975, mot md hinh quy hoach dé thiét ké téi uu hé théng kiém soat 1d hd chta
da muc tiéu da duoc phéat trién bai Windsor. Dén nim 1987, Karamouz va Houck da
vach ra quy tic van hanh chung khi st dung quy hoach dong xac dinh va hdi quy
(DPR). M6 hinh DPR sét nhap thu tuc hoi quy tuyén tinh nhiéu bién da duoc
Bhaskar va Whilach goi y nam 1980.

Quy tic dé diéu hanh mot hé théng nhiéu hd chira dam bao téi wu cho cac nganh
dung nudc ciing duoc phét trién boi SDP (quy hoach dong ngau nhién), yéu cau mo
ta rd xac suat dong chay va ham ton that. Phuong phap nay duoc Butcher, Louks va

nhiéu ngudi khac sir dung.

Nam 1984, Datta va Bunget vach ra chinh sach diéu hanh han ngan cho hé chira da
muc tiéu tir mot mé hinh téi wu hoa véi muc tiéu cuc tiéu hoa tén that han ngan.
Nghién ctu chi ra rang khi c6 mot sy nhan nhuong chiu mot don vi do léch luong
trir va mot don vi d6 léch luong xa tir céc gia tri dich twong ¢ng thi phép giai toi vu

hoa phu thudc vao dong chay tuong lai bat dinh ciing nhu hinh dang ham ton that.
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Niam 2005, Lizhong Wang d3 phat trién va tng dung md hinh CWAM (Cooperative
Water Allocation Model) dé md phong su phan phéi tai nguyén nuéc mot cach hiéu
qua va cong bang gitra nhitng nguoi st dung canh tranh & quy mo luu vyuc s6ng, dua
trén mang ludi nit két ndi da thoi doan trong lwu vic. Md hinh tich hop sy phan
phdi c&c quyén vé nudc, phan phdi nudce hiéu qua va phan phdi thu nhap binh ding
dudi nhitng diéu kién rang budc vé s lugng va chat luong nude. M6 hinh nay da
duoc (ng dung thir nghiém tai luu vuc séng Amu Daria & Trung A va luu vuc song

South Saskat — Chewan & phia Tay Cananda di cho dugc nhiing két qua kha quan.

GAMS (General Algebraic Modeling System) 1a mot cong nghé tién tién trong mo
phong téi uu hé théng, duoc World Bank (WB) va United Nations (UN) phéi hop
xay dung va khuyén céo sir dung trong thap nién gan day dé giai cac bai toan téi uu
cua thyc té san xuat nodi chung va trong linh vuc tai nguyén nuée noi riéng. GAMS
da duoc tng dung kha thanh céng tai mot s6 luu vuc séng trén Thé giGi nhu luu vuc
séng Pirapama ¢ Poéng Béc Brazin, luu vuc séng Murray — Darling cia Uc.Nam
2007, Vién nghién ciru khi tuong va khi hau cia Bic di két hop mé hinh thuy vin
WaSiM va md hinh kinh t¢ GAMS dé phan phéi nudc cho luu vuc séng Volta &
phia Bic ving Guinea Sudan cia Tay Phi.Dai hoc California, My, di két hop

GAMS va Mike Basin cho muc dich quan ly luu vuc S&o Francisco.

Vao gitta ndm 2011, nhém nghién ctu gom: Gido su R.Quentin Grafton (chu tri),
Gido su Tom Kompas - Hiéu truong truong Kinh té Quan tri Crawford, Giao su
Michael Stewardson (Pai hoc Melbourne - Australia) va Tién sy Chu Hoang Long
(ngudi Viét Nam) dén tir Pai hoc Qudc gia Australia (ANU) da gianh duoc giai
thuong khoa hoc uy tin Eureka cua Australia, nghién cau mot cong cu xac dinh
cach thiic phan b tai nguyén nudc mot cach tdi wu. Theo nhoém nghién ciu nay,
mot trong nhitng van d¢ lién quan dén quan 1y tai nguyén nudc 1a can doi gitta nudc
danh cho déan sinh va nudc danh cho méi truong va néu mudn &p dung vao khu vuc
nao, thi chi can tinh toan cac tham sé twong (ng véi khu vyc d6 va dua vao mo hinh
dé tinh ra cach phan bd ngudn nudc. Viéc phan bo hop Iy ngudn nudc khéng chi

mang lai loi ich méi trudng ma con mang dén lgi ich I6n vé kinh té.Nhém nghién
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ctru da ap dung mé hinh nay tai vung séng Darling - Murray cua Australia. Cac
phan tich cho thay, viéc tng dung két qua cia mo hinh nay trong giai doan 2001-
2009 tai vung Darling - Murray giup tang 1¢i ich rong cua x& hoi 1én khoang tir 500

triéu dén 3 ty USD so voi viéc khdng can thiép vao viéc phan bd ngudn nude toi vu.
1.5 Téng quan #ng dung téi wu van hanh h¢ thong tuéi tai Viét Nam

Tai Viét Nam, sy tranh chap vé ngudn nudc ngdy cang gay gat. Canh tranh gita st
dung ngudn nude cho phat dién va cac nhu cau tiéu thu nuéc khéc, nhat 1a cho san
Xuat ndng nghiép ¢ ha du mot sé luu vuc sdng 16n nhu song Hong, séng M4, song

Ca, s6ng Vu Gia - Thu Bon... da tré nén cang thang.

Céc nha khoa hoc Ha Van Khéi, Phé Pirc Anh va Biang Hiru Dao da xuét ban nhiéu
tai lieu giang day vé van hanh téi wu hé thdng trong quy hoach va quan ly tai
nguyén nudc. C4c tai lidu ndy gidi thiéu cac noi dung vé phan tich hé théng ngudn
nuéc, tdi uu van hanh hé thdng dugce dung dé giang day céc sinh vién tai truong Dai
hoc Thuy loi. Viéc tng dung t6i wu hoéa vao bai toan phan bd tai nguyén nudc da
dugc thuc hién & nhiéu luu virc song ¢ Viét Nam tir nam 2000. Cudi nam 2004,
Claudia Ringler, thuéc vién Nghién ciru Chinh sach Luong thuc cua My, da cong
b mét phan tich chinh sach bing mé hinh ti wu héa cho luu vyuc séng Bong Nai.
Trong nghién ctu nay, Claudia Ringler d3 xdy dung mot md hinh téi vu héa tinh
v6i ham muc tiéu dang toan phuong (bac 2) va cac rang budc truyén théng. Két qua
da chang to sy phu hop cua viéc tng dung md hinh t6i wu hoa dé phan tich céc

chinh sach quan 1y tai nguyén nuéc ¢ luu vuc séng Bong Nai.

Nam 2002, Té Trung Nghia, Vién Quy Hoach Thuy Loi, da cha tri mot nghién cau
Vvé t6i wu héa trong quan ly, quy hoach va khai thac tai nguyén nuéc luu vuc sdng
Hong — Thai Binh. Nhém nghién ciru di sir dung mo hinh GAMS 1am nén tang dé
xay dung cac md hinh téi wu. Nam 2007, Pao Vin Khiém, truong dai hoc Thay
Loi, chi tri dé tai nghién cau cap Bo lién quan toi bai todn toi wu phan bo tai
nguyén nuéc. Nhom tac gia da xay dung cac ham muc tiéu dya trén gia tri kinh té

cta cac di tuong st dung nude khac nhau nhu tudi, phat dién, sinh hoat, ... Ciing



45

trén luu vuc séng Hong — Thai Binh, nam 2012, Bui Thi Thu Hoa va nhém nghién
ctru [1] d4 nghién ctru bai toan phan bd ngudn nude bang md hinh téi wu hoa dong.
M6 hinh nay xem xét phan bé nudc theo khu vuc, viing va tiéu ving véi nhimg diéu
kién rang budc va ham lgi ich cua c&c nganh tuong tng. Vai viéc xay dung md hinh
ly thuyét cho bai toan phan bé nude vai cach tiép can tdi uvu hoa dong, nhdm nghién
chu da giai quyét dugc bai toan quy hoach phi tuyén, véi sé bién va rang buoc

khong han ché.

Nam 2006, Ng6 Lé Long da tng dung cdng cu md hinh toan Mike 11 va Autocal
két hop mo phong thiy dong luc hoc (Mike 11), do tim giai phap van hanh téi uu
(Autocal) hai hda muc tiéu phat dién va chdng lii trong diéu hanh hd Hoa Binh. Két
qua nghién ctu cai thién dang ké luong dién phat ma khdng anh huong dén an toan
phong 1ii cho ha du. Nghién ciru ciing dé xuat khung diéu hanh theo thoi gian thuc

bao gém duy bao theo thoi gian thuc dong chay vao hd trong thoi gian mua 1ii.

Nam 2009, Nguyén Vii Huy va DS Huy Diing [22] d3 4p dung mé hinh GAMS dé
m6 phong su phan phéi téi wu tai nguyén nudc va danh gia cac loi ich rong ddi véi
cac kiéu sir dung nudc trong néng nghiép, cong nghiép, sinh hoat va thay dién cho
nghién ciru “Ung dung md hinh phan tich kinh t&¢ GAMS trong danh gi4 tai nguyén
nuéc — Truong hop dién hinh Luu vuc song La Budng”. Cac gia tri kinh t& dugc
danh gia trong mo hinh gém c6 loi ich rong cua ting nhém sir dung nude va lgi ich
rong binh quan trén méi m® nudc s dung. Han ché ciia mé hinh nay 13 khong danh

gia duoc gid tri bién ciing nhu loi ich rong & bién cua tung kiéu sir dung nudc.

Niam 2010, Nguyén Thi Phuong [17] d& nghién ciru dé tai “Quan ly tong hop luu
vic song Bé trén co sd can bang tai nguyén nuéc” ap dung mé hinh GAMS dé tinh
toan can bang nudc cho luu vuc song Bé va md phong su phan phdi toi vu tai
nguyén nudc, danh gia lgi ich rong caa tirng nhom sir dung nugc ndng nghiép, cong

nghiép, sinh hoat va thuy dién.

Niam 2012, Nguyén Thanh Hing [15] d4 nghién ctu vé dinh gia nudc va phan phoi

t6i vu tai nguyén nudc khan hiém o cap do luu vuc séng, nghién ciu nay dugc ung
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dung thir nghiém cho viing ha luu hé thong song Pong Nai. Nghién ciru da cho ra
hai két qua rat hitu ich cho viéc ra cac quyét dinh vé mat chinh sach: (1) Gia tri cua
nuée thd tuong Gng véi cac mue d6 thiéu hut nude khac nhau va (2) Cac luu lugng
phan bd t6i wu cho cac nhu cau st dung canh tranh dong thai. M6 hinh ¢ tinh ¢ng

dung cao, ¢ thé ap dung twong tu d6i Véi cac luu vuc séng khac ¢ Viét Nam.

Niam 2014, Nguyén Van Tuan, Vién Quy hoach Thuy loi, ciing da nghién ctu sir
dung mé hinh can bang tong quéat (CGE — Computable General Equilibrium) dé giai
quyét bai toan phan bd nudc ti uu trong ndng nghiép tai luu vuc séng Srepok. Ham
muc tiéu cta bai toan tdi da loi ich ¢ rang budc ding thic 1a tong loi ich cua tudi
cho trdng trot cho cac loai cy trong lua Pong Xuan, laa Hé Thu va ciy ca phé &
cac khu tudi trén luu vuc song Srepok. Trong bai toAan CGE nay, muc tiéu chinh tap
trung vao nhiém vy phan bd nudc tudi cho 46 khu tudi khac nhau trong cac mua vu
khac nhau. Tir két qua tinh toan cho thdy, vu Pong Xuan phai cip 45,54% luong
nudc, vu He Thu 23,45% va ca phé la 31,02%.

Nam 2015, Nguyén Thanh Tung, Nguyén Thi Minh Tam va Nguyén Thi Thu Nga
[18] d4 st dung phan mém WEAP (Water Evaluation and Planning System — Hé
théng danh gia va quy hoach ngudn nuéc) nghién ciu phan b téi vu ngudn nuéc
trén luu virc song Ba. Két qua cua nghién ciru dd gop phan ting hiéu qua kinh té tur

cac hoat dong dung nudc.

Gan day nhat, vién Quy hoach Thuy loi da phdi hop voi truong dai hoc Bach khoa
Milan cua Y, thuc hién dy an “Quan ly bén viing tai nguyén nudc luu vuc séng
Hong — Thai Binh trong béi canh bién d6i khi hau (IMRR)”. B cong cu mé hinh
Red-TwolLe caa du an gilp giai quyét bai toan van hanh téi uvu ngudn nudce tir cac
hd chira phuc vu céc yéu cau cip nudc, chong lii, bao dam giao théng thiy, moi
truong ha du, ... Hé théng séng Hong -Thai Binh, mic di ¢6 4 hd chua 16n va
nhiéu cong trinh thay loi diéu hda ngudn nude khac nhung tinh trang han hén, thiéu
hut nguén nudc van dién ra ngdy mot nghiém trong, viéc duy tri dong chay toi

thiéu, giam thiéu 6 nhiém va xam nhap min chua duoc giai quyét triét dé; vé mua
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1, nguy co i lut van c6 thé xay ra. Bo cdng cu nay sé dugc chuyén giao lai cho cac
co quan lién quan tai Viét Nam nhu Bo N6ng nghiép va Phat trién Néng thon, Bo
Tai nguyén va Moi truong va Vién Quy hoach Thuy loi dé sir dung trong viéc phan
b t6i wu ngudn nudc, quan ly va hoach dinh céc chinh sach van hanh, diéu hoa
ngudn nudc trén hé thdng séng Hong — Thai Binh trong tuong lai theo hudng phéat

trién bén viing, & ca cap quy hoach va quan Iy.
Két luan chwong 1

Nhu vy, dé d6i ph6 véi han han can phai st dung tong hop nhiéu giai phap — tir vi
mo ti vi mo, tir ki thuat — cong nghé tdi co ché chinh sach, tir dau tu tai chinh dén
dao tao va ting cudng ning luc cong déng. Mdi giai phap 1a mot mét xich quan

trong gop phan 1am giam thiéu tac dong va rai ro do han héan gay ra.

Hién tai, & Viét Nam, dé giai quyét bai toan han, chu yéu tap trung vao viéc nghién
ctru cac ky thuat sir dung tiét kiém nudce nhu cac ki thuat tudi tiét kiem. Ciing c6
mot s6 nghién ctu vé cac bién phép tich trir nude vao mua mua dé sir dung cho céc
thang moa kiét, tuy nhién, hau nhu cac nghién ctu ndy chi ding & mtc do nghién
clru cé&c giai phép thu trir, c6 gang dam bao tich dwgc mét luong nudc du dé dap
g cho nhu cau cay tréng vao mua khé ma chwa di siu vao nghién ctru giai phap
tich trir nudc toi vu dé tan dung lvong nude mua mua ma khéng gay lang phi. Luan
an tap trung nghién ciru giai phap tich trir nuée téi wu diéu tiét thoi gian thuc trén hé
théng, nham dam bao tich trir nwdc hiéu qua phuc vu cho néng nghiép trong thoi ky

thiéu nudéc.
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CHUONG II. NOI DUNG VA PHUONG PHAP NGHIEN CUU
2.1 Gioi thiéu khu vuc nghién ciru
2.1.1 So lwoc khu vuc nghién cizu

Ha luu séng Ca c6 7 hé théng thay loi 16n ldy nudc truc tiép tir sdng va mot s6 hé
thdng lay nudc bang cac tram bom. Trong d6 tinh Nghé An ¢6 2 hé thong 16n 1a dap
tran D6 Luong (Biac Nghé An) va hé théng Céng Nam Pan (Nam Nghé An). Hé
thng tiéu gdm cum tiéu cong Bén Thuay va tram bom tiéu Hung Chau. Tinh Ha
Tinh c6 3 Hé thong thay loi gdm: Linh Cam, Can Loc va Hong Lam. Ngoai ra con
c6 74 tram bom lay nudc truc tiép tir hé thong sdng Ca dé tudi. Vi tong dién tich
tudi thiét ké: 81.691,14 ha

Hé théng Nam lay nuéc sdng Ca qua cdng Nam Pan bang kénh Théap, kénh Lam
Tra, kénh Gai tudi va tao ngudn tudi cho cac huyén Nam Dan, Hung Nguyén, Nghi
Loc. Vi téng dién tich tudi thiét ké: 27.000 ha.

Vung kénh Lé Xuan Pao nim ¢ ha luu séng Ca gdbm 9 x4 niam phia Péng Nam cua
huyén Hung Nguyén, thuoc hé théng Nam - Nghé An. Pay 1a ving trong diém lGa
va 6 trinh d6 tham canh cao. Hé thdng kénh trong ving tuong ddi 16n, lién két chat
ché véi nhau va 1a cac kénh chim dwoc sir dung tudi tieu két hop. Hién tai, kha ning
cung cap nuéc cua hé thdng tudi chua du dap ¢ng nhu ciu trong ving, do do, hé
thong kénh trong ving dugc sir dung dé trit nudc phuc vu cho thoi ky thiéu nudc.
Tuy nhién, kich thudc cac kénh chua da dap tng cho nhu cau trong thoi ky thiéu
nudc. Dac biét, van chua c6 mot giai phap van hanh cuy thé, cha yéu tich trit nudc
theo cam tinh cua nguoi quan ly. Piéu ndy din dén, cd thoi diém vao cudi mua
mua, can bd quan ly quyét dinh trit nude trén kénh nhung sau d6 gap tran 1 muon
dan dén phai bom tiéu, gay ton that 16n vé chi phi van hanh bom, c6 trudng hop co
thé gay ngap Ung lam thiét hai dén cay trong. Hodc cé truong hop lai tich nuée qua
sém nén ciing chi sir dung dugc lugng nudc khong dang ké vao mua kho.Didu nay

gay kho khan 16n cho cac nha quan ly va van hanh.
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Véi dic diém cac kénh 16n va cd bo tuong d6i rong, rat thich hop cho viéc mé rong
dé trir nuge. Vi vay, tac gia chon ving nghién ctu 1 ving 9 xi kénh Lé Xuan Pao
vGi muc tiéu chinh Ia nghién ciru mé rong cac kénh hop ly va dua ra dugc mot giai
phap van hanh cac kénh sao cho dap tmg dwoc nhu cau nudc trong mua khd véi chi

phi van hanh hé thdng 12 nho nhat.

Dic diém cu thé cua khu vyc nghién cau:
a. Vitridialy

Khu vuc nghién ctu nam trong khoang 18° 35 phut dén 18° 47 phut vi do Bic va
105° 35 phut dén 105° 40 phit kinh d6 Pong.

Khu vuc dugc gidi han boi cac vi tri nhu sau:

Phia Bic giap xd Hung Thinh, Hung M.
- Phia Nam va phia Pong giap song Lam.

Phia Tay giap xa Hung Long, xa Nam Cat.

Phia Dong giap v6i thanh phd Vinh.

Vung kénh Lé Xuin Dao nim & ha luu séong Ca gom 9 xa: 1- Xa Hung T4n; 2- X4
Hung Phic; 3- X3 Hung Loi; 4- Xa Hung Tién ; 5- Xd Hung Lam; 6- Xd Hung
Thing; 7- X3 Hung Théng; 8- Xa Hung Xuén; 9- Xa Hung Chau. Cu thé vi tri cac
xa nhu ban d6 hinh 2.1.

b. bia hinh, dia mao

Ving nghién ctu nam trong ving doéng bang Nam Hung Nghi cua tinh Nghé An,
dia hinh chu yéu la dong bang, thap triing, d6 cao trung binh ciia bé mat dong bang
tir 1,5 m dén 2 m, noi cao nhat 1a 3 m, thap nhat 1a 0,6 m va thap dan tir Tay sang

Dong.
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1- Xa Hung Téan
2- Xa Hung Phiic
3- Xa Hung Loi

4- Xa Hung Tién
5- Xa Hung Lam
6- Xa Hung Théng
7- Xa Hung Thong
8- Xa Hung Xuan

9- Xa Hung Chau

T F AT gy TETTEETTTT

Nguon: S& NN&PTNT Nghé An
Hinh 2.1. Bin dé khu viee nghién ciru

c. biéu kién khi hau
Ving nghién ciu nam trong ving khi hau mang tinh chét nhiét déi gié mua, dugc
chia 1am 2 mua: mda ha néng 4m, mua nhiéu (tir thang 5 dén thang 10) va mua

d6ng lanh, it mua (tir thang 11 dén thang 4 nam sau).
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- Ché d6 nhiét: Chia 1am 2 mua rd rét, mia nong tir thang 5 dén thang 9, thang
nong nhat 1a thang 7 véi nhiét do cao nhat la 39,4 °C mia lanh tir thang 10 dén
thang 4 nam sau, nhiét nhiét do thip nhat 13 6,2 °C, nhiét do trung binh 1a 19,9 °C,

s6 gio nang trung binh nam 1a 1637 gio.

- Ché @6 mua: Luong mua binh quan hang nam 13 1900 mm, nam it nhét 1a 1100

mm, ndm cao nhat 1a 2600 mm.
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Thi”g 2 3 4 5 6 7 8 9 | 10| 11 | 12

B Mwa trung binh|52.175|39.843|50.157|64.676(146.86/103.51/111.02/245.89/476.16/525.79/157.07|70.296

Hinh 2.2. Biéu dé mwa trung binh thing

Tir biéu dd mua trung binh thang (hinh 2.2) trong 50 nim, tir ndm 1960 dén nim
2010, nhan thdy lwong mua cha yéu tap trung vao 3 thang 8, 9 va 10. Thang 10 la
thang c6 lwong mua trung binh 50 nim 16n nhit, dat 525,8 mm. Céc thang con lai
lwong mua rét it,dic biét, thang 2 luong mua trung binh 50 nim chi dat 39,8 mm.
Nhu vay, c6 thé thay co sy chénh léch rat 16n gitta lugng mua mua kho va lugng
mua mua mua.

+ Mua kho tir thang 11 dén thang 5 nam sau, lwong mua chi chiém 15%

lugng mua ca nam, thang kho han nhit 1a thang 1, 2 lwong mua chi dat 9 - 80

mm/thang.

+ Mua mua tir thang 5 dén thang 10, luong mua tap trung chiém 80 - 85%

luong mua ca nam. Thang nhiéu mua nhét 1a thang 8, 9 ¢6 lugng mura tir 230
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- 560 mm/thang, s6 ngay mua 14 - 19 ngay/thang, miia noéng thuong kém

theo gi6 bao va 1 lut.

- Do am khdng khi: Tri s6 d6 am twong ddi trung binh nim chiém 86%, thoi ky do
am khong khi thip nhét tap trung vao mua khd va nhitng ngay c6 gié phia Tay Nam
(gi6 Lao), do am khong khi c6 thé xudng tgi 62%, han ché kha nang sinh trueong cua
cay trong.

- Ché d6 gi6: Chiu tac dong cua hai huéng gié chinh: gié mua Péng Bic va gid
Pong Nam. Trong d6, gié miia Pong Nam tir thang 4 dén thang 10.Dac biét vao cac
thang 5, 6, 7 thuong xuét hién gié Phia tdy Nam (hay con goi la gi6 Lao). Gi6 Phia
tdy Nam Ia loai hinh thoi tiét dic trung cho mua ha cua ving Bac Trung bo, da gay
ra khd néng va han han, anh huéng nghiém trong dén san xuit va doi sdng sinh hoat

Ccua nguoi dan trong ving.

- Luong bbc hoi: Binh quan nim 13 943 mm, lwong bdc hoi trung binh cua cac
thang nong (tir thang 5 dén thang 9) 13 140 mm, ba thang mua mua (thang 9, 10, 11)
trung binh dat 59 mm, thang c6 luong bdc hoi nhé nhat I1a thang 2 chi c6 29 - 30
mm.

2.1.2 Hién trgng phat trién ndng nghiép ving nghién ciu

Ving 9 xd kénh Lé Xuin Pao nam phia Péng Nam cua huyén Hung Nguyén, bao
gom cac xa Hung Tan, Hung Thong, Hung Tién, Hung Lam, Hung Xuén, Hung
Thang, Hung Phuc, Hung Loi, Hung Chau, 1a ving dong bang, cha yéu Ia san xuat
ndng nghiép, chiu nhiéu anh hudng cua thién tai nhu 1d Iut, han han, gié 1a0. Téng
s6 dién tich ty nhién ving 9 x& 1a 4.637,6 ha, trong d6: Dién tich dat ndng nghiép:
2.475,41 ha; dién tich dat 1am nghiép: 31,47 ha; dién tich dat chuyén dung: 752,93
ha; dién tich dat thd cu: 162,46 ha; dién tich dat chua str dung: 1.197,28 ha. Cu thé
so d6 phan bo dat ndng nghiép khu vyc nghién ctu nhu hinh 2.3 va co ciu dién tich
dat theo bang 2.1.
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Kénh Thap

Cong Nam Pan

-‘ Kénh Tién Thiang
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Kénh Hung Tién

Hinh 2.3.80' d6 khu vuc nghién ciru
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Bdng 2.1. Co cdu dién tich dit viing 9 xd kénh Lé Xuin Dao

TT| Céacxd |D.tichtw CA4c loai dat (ha)
nhién ; ; : .
(ha) | P@tNN | PatLN | Pat | Thécw | Chua sic
chuyén dung
dung

Hung 434,81 187,03 6,8 94,79 17,28 128,91

Xuén

Hung Lam | 647,98 184.25 15,0 45,44 18,50 383,89

Hung Chau | 448,21 242,35 0,37 97,47 18,75 89,27

Hung Loi | 766,95 338,14 0 79,88 18,23 330,7

Hung Phuc | 483,83 318,2 0 74,17 16,67 74,79

Hung 451,1 311,36 0 88,74 17,15 33,85

Thang

Hung Tién |370,8 245,09 8,4 79,08 14,44 23,79

Hung 551,58 331,35 0 111,03 22,74 68,46

Thoéng

Hung Tan | 482,29 317,64 0 82,33 18.70 63,62

Nguon: Phong Tai nguyén va Méi trieong huyén Hung Nguyén

Co cau san xuit cua ving 9 xa I1a san xuat 2 vy an chic gom: Vu Pong Xuan, He
Thu.

- Vu Pong Xuan chii yéu 4 céc gidng lGa thuan nhu Nang xuan, NA2, DTL2,
XT28, va cac giong lda lai nhu BTEI, nhi uu 986, Khai Phong 1, Viét lai 24 wv.
Thoi vu gieo trong tir 28 thang 12 dén khoang 15 thang 1, tly vao ting chan ruong
bé tri cho phll hop. Nang xuat lia vu Pong Xuén tir 45- 52 ta/ha.

- Vu Hé Thu dugc gieo cay véi bo gidng gom cac gidng lda thuan nhu QR1, VSI,
NDD5. Céc gidng lta lai Quy wu 1, Viét lai 20, Viét lai 24, Thién nguyén wu 16.

Thoi vu d6i véi cac ving Gng triing duoc cdy sém dé thu hoach trudc 30/8 hang
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nam dé tranh bi Ung lut. PSi voi ving dat van 1a vang it bi ngap lut hon, nhung khi
gap mua 16n gita vu van bi ngap nén thoi vu gieo cdy ciing phai tinh toan dé thu
hoach trude 10/9. Nang suat lGa vy Hé Thu thuong tir 35 - 45 ta/ha.

Dién tich, nang suat va san luong duoc thé hién cu thé tai bang 2.2.

Bdng 2.2. Dién tich, niing sudt, sdn lweng 10a ving 9 xa
kénh Lé Xudn Dao nam 2012

Xa Lda
D.tich(ha) NS (ta/ha) SL(tdn)
Hung Xuan 296 48,8 14,44
Hung Lam 175 453 7,93
Hung Chéu 391 54,2 21,2
Hung Loi 340 51,7 17,58
Hung Phuc 566 46,8 26,5
Hung Thing 1106 46,1 50,98
Hung Tién 465 47,3 22,0
Hung Théng 485 45,6 22,11
Hung Tén 1019 50,9 51,86

Nguon: S¢ NN va PTNT Nghé An
¢. Ngudn nudc tudi

Nguoén nudc cap dé tudi cho khu vuc 12 sdng Lam, iy qua cong Nam Pan qua kénh
Thap, kénh HoangCan va tiép nudc cho kénh Tién Thing qua tram bom 12/9- Do
ngudn nudc lay vao qua cong Nam Pan chua dii vi myc nudce trudc céng Nam Pan
xuéng thap, kha ning 1ay vao céng hién tai chi khoang 5,6 + 21,3 m%s dat 69%
nang luc thiét ké. Trong khi d6 luu lugng thyuc can 12 40 m¥/s, do vay hé thdng thiéu

nuéc nghiém trong, cu thé nhu bang 2.3.
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Khi muc nuéc trén cac kénh thap, cac tram bom doc tuyén chi hoat dong theo thoi
gian triéu I1&n (0,7 m tré I1&n khoang 3-4 gid). Trén cac tuyén kénh ndi tiép (kénh
Gai, song Vinh) va tuyén Hoang Can phuc vu cho c4c tram bom trong huyén Hung
Nguyén rat khé khan (ké ca tram bom chuyén 12/9) bom tao ngudn cho kénh Lé

Xuan Pao phuc vu cho c&c xa cudi ngudn rat khé khian.

Bdng 2.3. Dién bién mure nwéc S6ng Lam cac thang kigt mgt sé niam

Nim Thang |1 |2 |3 |4 |5 |6 11 [12
2008 | Mye nuée min 0,80 | 0,75 | 0,70 | 0.70 0,95 | 0,55
Muc nugc max 1,45 | 1,45 | 1,25 | 2,60 2,3 | 1,55
Muc nuoc TB 1,125 | 1,12 | 0,975 | 1,65 1,625 | 1,05
2009 | Myc nuoc min 0,95 | 0,85 | 0,85 | 0,95
Muc nuéc max 145 | 1,15 | 1,25 | 1,35
Muc nuoc TB 1,2 | 1,0 | 1,0 | 1,15
2010 | Myc nugc min | 055 | 05 | 02 | 015 | 02 | 0,15
Muc nuoc max | 15 | 1,25 | 1,25 | 1,3 | 1,3 | 1.3
Mucnuoc TB | 1,02 | 0,87 | 073 | 0,72 | 0,75 | 0,725
2011 | Mye nuoc min 0,55 |080 |050 |0,50 |0,60
Muc nuéc max 1,35 [155 |1,05 |1,65 |6,88
Muc nuoc TB 0,95 |1,175|0,775 | 1,08 |3.74
2012 | \ye nuoc min 0,80 |0,70 |050 |045 |0,55
Muc nudc max 140 [1,70 |145 |2,50 |3,05
Muc nuoc TB 1,1 |12 |0975|1,475|18
2013 | \ye nuoc min 0,08 |0,65 |0,60 |0,55
Muc nudc max 1,35 (1,35 [1,35 |0,85
Muc nuoc TB 0,715 1,0 |095 |0,7
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d. Hién trang cong trinh dau mai

% Cong trinh dau mdi cap nuéc cho khu vuc 1a céng Nam Dan (hinh 2.4), véi

cac thong sb k¥ thuat nhu bang 2.4:

Bdng 2.4. Théng sé ky thudt céng Nam Pan

S6 | Chiéurgng | vday | Vdinh | @ tuéi Qmax | H L kénh
cia | ctra (bxh) (m) (m) | TK (ha) | (m¥s) | (m) | chinh (m)

04 2x3m -1,3 | +10,3 | 27.000 | 33,67 | 1,15 23,33

Hinh 2.4. Cong Nam Pan

Cbng Nam Pan duoc xay dung tir nim 1936-1939 nam trén dia ban thi tran Nam
Pan, c¢bng c6 nhiém vu cung cap nudc tudi, ngan i va giao théng duong thuy cho
khu vuc hé thdng Nam Nghé An. Cdng c6 4 cira, khau d6 mdi cira 1a BxH= (2x3)m,
canhctra bang thép dong md bang khoa V15, mot cira &u thuyén BxH =(5x8) m
dong mo bang toi dién. Cao trinh day cbng -1.30 m, myuc nudc TK thuong luu
+1.05 m, myc nuéc TK ha luu +0.903 m, cao trinh mit cau (mit dudng giao théng)
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+10.30 m. Quy trinh van hanh c6ng trinh trong mua bao lut khi myc nuéc séng Lam
vuot quéa cao trinh +3.50 m phai déng kin cac ctra cdng, khong 1am nhiém vu giao
thong thuy. Tir ngay 15/8 tro di chi duy tri myc nude tudi & muc thiét ké.

e. Hién trang cac cong trinh tudi vung nghién cuu

% Tram bom tiép nguon 12/9

Hinh 2.5. Tram bom 12/9

- Hién tai tram 12/9 c6 5 may loai 1000 m3/h, binh thuong chi hoat dong 4 may
(1,1 m¥s), dam nhiém tiép nudc tudi tir kénh Hoang Can cho 1.817,16 ha viing 9 x4
thugc kénh Lé Xuan Pao.Khi myuc nuéc tai cong Nam Pan xubng thap 0,75 m tro
xudng, ldc ndy muc nudc tai tram 12/9 chi khoang 0,3- 0,35 m trén kénh Hoang
Can, rat kho khin cho cac tram bom noi dong hoat dong.

- Thyc té dé tudi dong thoi phuc vu kip thoi vu cho san xuit néng nghiép can 7
méy tuong duong 2,2 m¥s. Hién tai tram 12/9 mé&i ¢6 5 to may nén nhitng nim muc
nudc séng Lam xudng thap hon thiét ké cac xa phai tan dung moi ngudn nudc trit
dé bom tudi dam bao thoi vu, rat vt va.

% Kénh chim trir nudc trong vung

Trong hé théng c6 5 kénh trit nuéc dong thoi cling 13 cac truc tiéu chinh cho ving
nho tram bom tudi, tiéu két hop Hung Chau. 5 kénh trir nay la kénh 12/9, L& Xuén
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Pao, Tién Thing, Hung Nguyén, Hanh Phlc, cac kénh c6 tong chiéu dai 27.900 m,

mat cat hinh thang b = 5 + 22m, H =2,5 + 4,0 m. Khi han han 1a cac diém trit nuéc

chdng han rat tét. Théng ké cac kénh tai bang 2.5.

Hinh 2.6. Kénh Tién Thing

5 kénh trit nude trong hé thong 13 twong dbi 16n. Tuy nhién, mot sé doan bi bdi ling,

anh hudng dén van chuyén nudc cling nhu tich trir nude.

Bdng 2.5. Théng ké cac truc kénh tri# nuéc trong ving

Kich thwéc kénh
TT Tén kénh Hién trang
L(m) | B(m) | H(m) | Maikénh
1 Kénh 12/9 4300 5,0 3,9 1,5 Bi bdi ling
2 | Kénh Lé Xuan Pao | 3500 4,0 3,9 1,0 Bi bdi ling
3 Kénh Hanh Phic 1800 4,0 3,9 1,0 Bi bdi ling
4 Kénh Tién thing 20,0 2,5 1,0 Bi bdi ling
18.300 —
5 Kénh Hung Nghia 20,0 2,5 1,0 Bi boi lang

Nguon: Cong ty Thaiy loi Nam Nghé An
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- Céc kénh dang bi bdi 1ap nhiéu chd, kénh Lé Xuan Pao nhiéu doan sat mai,
khong dam bao mat cit thiét ké ton that nudc 16n, 1am cho viéc lay nude do ai va
tudi dudng vu xudn cua cac dia phuong trong hé thong gap rat nhiéu kho khin, phai
lip dit cac tram bom da chién, ndi dai dng hit cac tram bom dan dén chi phi phuc

Vu tudi cao.

- Theo s6 liéu thiét ké, cac cong trinh déu thoa man nhu cau tudi cho toan bo dién
tich canh tac cua hé théng. Tuy nhién, hién tuong thiéu nude tudi Van thudng xuyén
xay ra, dac biét 1a viing xa, viing nam cubi kénh tudi va cac ving ranh gisi giira cac
khu tudi bang bom va tudi ty chay.

- Tram bom Hung Chau.

Bdng 2.6. Thong sé ky thudt tram bom Hung Chéu

S6 |Luwulwgng |VDmay |otiéu |otwéi |L kénh |Kich | Tinh

may Tram (m) TK (h) | TK (h) chinh thwoc( | trang
(m/h) (m) m)
08 64.000 +4,85 2488 |303,2 |3.500 4 x3,9 | Bi mot sb
may bi
hong

Tram duoc xay dung tir nim 1977 dén ndm 1979 nang cip tu stra nam 2000, thudc
dia phan x3 Hung Chau huyén Hung Nguyén. Tram duoc thiét ké tudi tiéu két hop
gom 8 may bom truc dung loai DU - 750 dong co 200 KW, luu lugng mdéi may
8.000 m®/h tiéu Ung cho 2.488 ha va hién tai tram bom nay con dugc sir dung bom

tudi, khi can tram ding mot may bom dé tuéi cho 303,2 ha ruong dat.

Tram bat d¢au van hanh bom khi myc nudc ngoai song ¢ bao dong 3 (+5.3 m) va
muc nudc bé hit & cao trinh + 1.50 m, khi myc nuéc ¢ bé hit xudng cao trinh +1.00
m thi dong cong qua dé va ngirng van hanh.

Theo quy trinh van hanh thi khi lil 16n déng cong s6 2 dé ngian nuéc kénh Lam Tra
va kénh 12/9 dé tram bom Hung Chau bom tiéu, khi 1ii thap thi dong céng Hung
Nghi.
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Nhan xét, danh gia hé thong noi dong: Hé théng cong trinh thay lgi cta khu vuc
kénh Lé Xuan Pao nam trong huyén Hung Nguyén di duoc quy hoach. Trong thoi
gian qua, hé thong da phat huy hiéu qua phuc vuy tot cho san xuat néng nghiép, gop
phan nang cao ning suat cay trong, 6n dinh san xuat. Tuy nhién dén nay hé thong cé

nhiéu ton tai:

- Cong trinh thay loi da duoc xay dung du dam bao tudi tiéu dap @ng yéu cau san

Xuat. Song thuc té cac cong trinh méi dap tng duoc khoang 72 % dién tich.

- Cong trinh dugc xay dung va dua vao st dung giai doan 1978 - 1990 dén nay da
30 — 35 nam nén nhiéu cdng trinh trong hé thong bi xudng cap nghiém trong, ning

luc phuc vu bi giam.

- Hé théng khong ddng bo tir ddu mbi dén mat rudng nén gay ra lang phi nuéc,

dién tich phuc vu giam.

- Nhiéu cdng trinh do cac HTX ty xay dung va quan ly, do khdng c6 kinh phi nén
hién nay nhitng cdng trinh hoic dau tu dé dang hoic bi xuéng cip khong duoc tu bd
nén hiéu qua rat kém.

- Ngudn nuéc tudi tirsdng Lam ngay cang thip, cac cong trinh x4y cii nén quy mo,
cao trinh lay nuéc khong con phi hop da han ché kha ning 14y nuée tudi phuc vu

san xuat, nhat 1a vé mua kiét.

- Su thay d6i vé giéng lua mdi, doi hoi nhu cau nudc ngay cang cao, ciing gy ap

luc 1én cac cbng trinh phuc vu tudi, khong dam bao quy mé phuc vu.

- Hé thdng kénh dan di co ban pha duoc hau hét cac dién tich cua cac x4, tuy
nhién ty I1& kién c6 héa méi dat khoang 87%, nén van han ché kha ning dan nuéc
ta1 mat ruong.

Cong tac quan ly: Cong tac quan ly caa Céng ty méi chd trong vao viéc xay dung
cac cong trinh dau mdi ma coi nhe cac cdng trinh ndi ddng da dan dén viéc hé thong

kénh muong noi déng chua hoan chinh.
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- Cong tac quan ly dé thich ang véi bién ddi khi hau, ngudn nudc ngay cang can
kiét chua kip thoi, con bi dong, phu thudc.

- Cong tac diéu hanh, quan ly cac hé thong tudi tieu hét stc kho khan, chua co
dugc mot quy trinh quan Iy van hanh chat ch&. Hé théng kénh muong, bao dudng

hang nam chua tt, 1am cho cong trinh xuéng cip nhanh.
2.1.3 Hién trang va dnh huwong cua hgn han
a. Hién trang dong chay kiét

Khu vuc nghién ctu thuéc ha luu cua luu vuc séng Ca, vé mua kiét, dong chay
trong séng chi yéu 1a nudc ngam. Luu lugng trung binh thang nho nhat thang 111 tai
Cua Rao 65,7 m3/s, md dun kiét trung binh 5,1 I/s.km?; tai Dua 119 m%/s, m6 dun
kiét trung binh 5,70 I/s.km?; tai Yén Thuong la 149 m?s, m6 dun kiét trung binh
6,50 I/s.km?; trén sdng Hiéu tai Quy Chau, luu luong trung binh thang 111 1a 30,3
md/s v&i mo dun kiét thang trung binh 20,2 I/s.km?; tai Nghia Khanh Qtb thang III
la 42,6 m%/s, mo dun kiét trung binh thang nho nhat 10,4 1/s.km?; tai Thac Muéi trén
song Gidng, dong chay thang kiét nhat thang IV 1a 15,6 I/s.km% mé dun dong chay
kiét trung binh 19,9 I/s.km?; tai Son Diém trén song Ngan Phd, luu luong thang nho
nhat thang IV 1a 22,4 m3/s, Mk = 28,4 I/s.km?. Tai Hoa Duyét trén sdng Ngan Sau
thang IV ¢6 luu luong thang nho nhat 40md/s, Mk = 21,3 I/s.km?.

Dong chay thang IV cua cac vi tri quan trac khdng chénh Iénh nhiéu so voi thang
[11. Hai thang 111, IV 1a cc thang c6 dong chay trung binh thang nho nhat trong
nam. Kiét ngay thuong xay ra vao thang IV, cé nhitng nam can Kkiét xay ra vao
thang V.

S6 liéu quan trac Iuu luong thang 111 nho nhat cho biét tai Cira Rao 1a 30,3 m¥/s, mo
dun kiét ngay la 2,3 I/s.km? ngay 30/111/1960. Tai Dura la 123 m¥s v6i moé dun
5,911/s.km?. Tai Yén Thuong 142 m3/s, Mk = 6,17 I/s.km?.
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b. Hién trang va nguyén nhéan han han cua khu vuc nghién cau

Trong nhitng nim gan day han han tai huyén Hung Nguyén dic biét 13 cac xa: Hung
Chéu, Hung Loi, Hung Yén, Hung Phuc, Hung M¥ dién ra gay gat, luong mwa mua
kho lién tuc giam manh nam sau thap hon nam truéc. Trong khoang 15 nam gan
day, han han xay ra thuong xuyén va nghiém trong hon. C6 thé théng ké nhimng dot
han han nang nhu nam 1983, 1987, 1988, 1990, 1992, 1993, 1998, 2003, 2004,
2010 dac biét han rat nghiém trong vao nim 1993, 1998 va nim 2010.

Niam 2010 (cac thang 3,4,5,6) toan huyén c6 tong sé 5.540 ha IGa Heé - Thu di gieo
cdy duoc, ¢6 3.900 ha bi han, trong dé c6 2.800 ha gan nhu bj khod chay trén ruong.

Bang 2.7 théng ké dién tich han 3 nim gan day cta khu vuc nghién cau:

Bdng 2.7. Di¢n tich han trong viing mét sé nidm gan day

Nam | Dién tich Dién tich han Mua, vu Pia phwong bi han
han nang | trung binh (ha)
(ha)
2008 1200 420 bong Xuan, | Hung Yén, Hung Thong, Hung
He Thu Tién, Hung Trung, Hung Tan
2009 282 808 Heé Thu Hung Tan, Hung Tién, Hung
Tung,Hung X4, Hung
bao,Hung Phuc, H. Thinh
2010 2.800 1.100 bong Xuan | Hung Chau, Hung Loi, Hung
Nguyén, Hung Phuc, Hung
My, Hung Tién, H.Tan

Nguon: S& NN&PTNT Nghé An

Nguon nude tudi cho ving 9 xa kénh Lé Xuan Pao duoc ly tir séng Lam qua cong
Nam Pan ¢6 muc nude thiét ké 1 1,15m. Khi myuc nuée tai Nam Pan xudng 0,75m,
hé thong kénh Hoang Can tiép nudc cho ving 9 xa xudng thap chi con 0,2-0,3m

phai ding c4c tram bom gid chién dé chéng han. Nhitng nim gan day, muc nudc
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cong Nam Pan lién tuc xudng thap ¢ mirc bao dong, cé nhitng thang xudng chi con
0,2m gay ra thiéu hut nghiém trong nguén nudc cap cho khu vyc nay (hinh 2.7 va
2.8).
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Hinh 2.7. Biéu do Dién bién muwc nuwéc thuwong lwu cong Nam Dan
do 2 lan/ngay (Nam 2010)
Céc thang thuong xuyén thiéu nudc 1a cac thang tir thang 1 dén thang 8, khi ma
muc nuéc Nam Dan xubng thép, giao dong tor 0,2m dén 0,7m. Trong khi do, cac
thang 9, 10, 11 lwong nuée twong dbi doi dao, muc nudc thuong luu cong Nam Pan

giao dong tur 0,75m dén 2,5m
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Hinh 2.8. Biéu dé Dién bién muc nwéc thwong lwu cong Nam Dan
trung binh thang (Nam 2010)
Ngudn nudc cung cap cho toan hé théng Nam Nghé An ldy tir céng Nam Danvdi
lwu lwgng y&u cau tir 47 + 50 m¥/s, nhung cdng Nam Dan thiét ké mai méi dap tng
cao nhit 33,67 md/s, vai cot nude thiét ké 1,15 m. Hién tai theo quan tric muc nuéc
tir bang 2.8 cho thdy myuc nudc ¢d xu thé ngay cang thap c6 nim chi 0,08 + 0,2 m,
Iwu luong cao nhét chi dat 21,3 m¥s. Pa thiéu hut nghiém trong nguon nudc cap

cho céac huyén phia nam Nghé An.

Khi myc nudc tai Nam Pan xudng 0,7 m, hé thong kénh Lam Tra, Hoang Can,
Hung nguyén, cudi kénh Nghi Loc muc nuéc thap chi con 0,2 - 0,3 m rat khé khan
cho viéc lay nudc, phai ding cac tram bom gid chién dé chdng han. Pong thoi céng
Nghi Quang ban ty dong, ctra khong kin nudce da ép man vao cang gay thém kho

khan cho vung khi 1ay nuéc vao mia kiét.
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c. Tac dong dén ndng nghiép

- Tdc dong dén thoi vu gieo trong: Nguyén nhan chinh cua han hén 1a thiéu ngudn
nudc cung cap cho san xuat ndng nghiép, do d6 nhitng viing han han do thiéu ngudn
hoic lay nudc cham hon hoic liy nuéc sém hon cic ving khac, do hé théng khong
da nudce tudi phai thuc hién tudi luan phién. Pa lam cho cac xa vung han bi dong

trong san xuat, phai thay do6i ké hoach gieo trong, co cau gidng ...

Nam 2013 va nhimng nam tiép theo & Hung Nguyén di phai xac dinh lai khung thoi
vu, co cAu gidng, ciing nhu mot s6 giai phap ki thuat dé né tranh thién tai, giam
thiéu thiét hai, day thoi vy san xuat vu xuan 2013 sém hon so v6i nam 2012 tir 5 - 7
ngay.

- Dién tich gieo trong bi thu hep, gidm nang sudt cay trong: Han han hé thu 2010
1am hon 3.500 ha laa bi giam ning suit trén 50%. Cudi vu mua 16n va triéu cudng
gay ngap Gng hon 800 ha gieo cdy muon do han han dau vu. Nam 2011 han chi xay
ra cuc bo & mot s6 xa Hung Loi, Hung T4n, Hung Tién, nhung lai xay ra rét hai kéo

dai 1am hon 1.050 ha lua bi chét do khong c6 nuée chdng rét.

- Téng kinh phi dé chong hgn: Han han 1am giam ning suét cdy trong, giam dién
tich gieo trong, giam san luong cdy trong, ma con ting chi phi san xuat néng
nghiép. Nam 2012 huyén Hung Nguyén dd phai chi phi 17.626.200.000 déng dé
nao vét 14 bé hit c4c tram bom va 8 kénh truc dan nuéc chéng han. Tién dién bom
nuéc phuc vu chdng han caa cong ty Thuy loi Nam Nghé An nim 2012 vuot
1.800.000 KWh, twong duong 2.5 ty déng, tién mua may bom dau va dau dé chong
han 1a 2,5 ty dong.

2.1.4 Mgt s6 nhdn xét vé khu verc nghién ciru

Do dic diém khi hau, thay vin cua khu vuc, lugng mua hang nam twong ddi cao
nhung c6 su phan bd khong déu, chiém 85% vao mua mua, mua kho chi cd 15%
tong luong mua nam, din dén hién tuong thira nudc vao mua mua va thiéu nudc
vao mua khé. Trong khu vuc, han han xay ra lién tuc, nam sau nghiém trong hon

niam trude. Trong khi d6, ving 9 xa thudc hé thong kénh Lé Xuan Pao 1a ving
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trong diém lda cua huyén Hung Nguyén ciing nhu cua tinh Nghé An, c6 trinh d6
tham canh cao. Vi vay, viéc dé xuat mot giai phap kinh té va hiéu qua nhiam tan

dung t6i da ngudn nudce sin c6 trong khu vuc 14 hét stc can thiét.

Qua thuc dia va nghién ctu, tac gia nhan thay, hé thdng kénh trong ving la céc
kénh chim c6 kich thudc 16n va duoc st dung tudi tiéu két hop.Hién tai, dia phuong
cling da st dung cac kénh ndy nhim trit nuéc mua mua sir dung cho mua kiét. Tuy
nhién, luong nudc trix ndy chi du dap tng mot phan rat nhé nhu cau nudc trong khu
vuc. Nguyén nhan la do nang luc cua cac kénh khong dap (ng va cach lam con
chua khoa hoc. Do d6, trong nghién ctru cia minh, tac gia dé xuat giai phap trix
nude va phuong phap téi uu diéu tiét thoi gian thyuc trén hé théng nham tich trir

nudc mua mua mot cach ¢ hiéu qua dé sir dung cho mua khé.
2.2 N$i dung nghién ciru va cach tiép can

Véi muc tiéu 1a dé xuat dugc giai phap trir nudec mua mua dé s dung cho mua khd
va téi vu diéu tiét thoi gian thuc cho hé théng nhu dd néu & trén. T4c gia tap trung

nghién ciu cac noi dung chinh sau:

- Néi dung 1: Panh gia hién trang hé thong: Trong ndi dung nay, tac gia s& tap
trung nghién ctu hién trang hé théng thay loi, diéu kién tu nhién va tinh hinh
han han thiéu nudc caa khu vuc nghién ciu.

- Noi dung 2: Xac dinh nhu cau nudc: Sau khi nghién ciu hién trang hé thong,
tac gia s& xac dinh duoc hién trang néng nghiép, co cau cay trong va sé tinh
toan xac dinh duoc nhu cau nuéc cua khu vuc nghién cau.

- Noi dung 3: Tinh toan luong nudc thiéu hut trong moa kiét: Tinh toan can
bang nuéc nhiam xac dinh dugc lugng nude thiéu hut trong moa kiét.

- Noi dung 4: B¢ xuat giai phap thu trir nuéc: Sau khi danh gia kha niang cua
cac phuong an thu trir nudc, mot phuong an thu trir nudc phu hop va dap tng
v6i diéu kién thuc té s& duoc dé xuit. Phuong an nay phai dam bao bu du
luong nuéc thiéu cho mua kho va déng thoi khong gay ngap dng trong qua

trinh thu trir nudce trong mua mua.
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Noi dung 5: Phuong an t6i vu diéu tiét thoi gian thuc trén hé théng: Sau khi
da c6 mot giai phéap thu trir nuéc bd sung du lwong nude thiéu hyut cho moa
kho, c6 mot van dé xay ra trong thuc té 12 néu trong qua trinh tich nuéc ma
c6 mua thi s& Xay ra ngap Ung, nha quan ly phai van hanh bom tiéu. Diéu nay
gay lang phi van hanh hé théng bom tiéu, c6 khi, néu mua 16n kém 1 thuong
ngudn V&, tram bom tiéu khong thé bom kip, s& c¢d thé dan dén ngap Ung gay
thiét hai cho hoa mau. Nguoc lai, néu qué trinh tich nudc cham, dén khi két
thic mia mua ma khong c6 lugng mua hay nudc thuong ngudn bod sung du
thi s& dan dén tinh hudng vao mda khd s& khong co du nude cho cay trong,
anh huong dén ning suét cay trong. Vi vdy, dé dam bao qué trinh thu trit
nudc khdng gy ngap ung trén hé thong, ciing nhu giam thiéu téi da sd gio
bom tiéu khi mua dén trong qué trinh tich nudc, dong thoi cling phai dam
bao tich trir du lvong nude cap cho mua khd, trong nghién cttu caa minh, tac
gia s& sir dung thuat toan di truyén sip xép cac nghiém khong troi NSGAII
dugc Kalyanmoy Deb nghién ciru va phat trién nim 2000. Day 1a mét cai
tién cua thuat todn NSGA (None Dominated Sorting Genetic Algorithm), véi
ngdn ngit lap trinh Matlab dé xay dung mot phuong an téi vu diéu tiét thoi
gian thuc trén hé théng. Phuong an nay sé& gidp cac nha quan Iy van hanh hé
thdng thu trir nudc dam bao trit du nuéc cho moa khd vai chi phi van hanh 1a
thip nhat.

So d6 hinh 2.9 thé hién chi tiét cac ndi dung nghién ciru cia luan an. Theo d6
s& ¢6 cac so lidu dau vao cu thé cho tiing noi dung nghién cau. Ung véi ting
noi dung s& c6 cac cdng cu va phuong phap thich hop dé tinh toan. Cac
phuong phap nay sé dugc ap dung tinh toan dua ra cac giai phap cho khu vyc
nghién ciru. Két qua nghién ctiru s& duoc kiém tra, danh gia trude khi dé xuat

két qua cudi cing.


https://www.google.com.vn/search?biw=1366&bih=633&tbm=isch&q=non+dominated+sorting+genetic+algorithm&spell=1&sa=X&ei=o1SOU7bhOMnr8AXwl4GABQ&ved=0CCUQvwUoAA
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Danh gia hién trang hé thong:

- Diéu kién tu nhién - Khao sat thuc dia
- Hién trang h¢ thong - Thu thap tai liéu
- Tinh hinh han han

Xac dinh nhu cau nudc:
- Tinh toan nhu cau nuéc cac
loai cay trong

- Phwong phép théng ké
- Phuong phép mé hinh

- Chuyén d6i
co cau cay Tinh toan luong nuéce thiéu

tréng i g _

- Phwong phap thong ké

- Thoi vu - Tinh cén bang nudc. PO
- Phuong phdp mo6 hinh

- Muc dich st |§ - Xac dinh lugng nudéc thiéu
dung dat hut theo thoi gian

Giai phap trir nuoc: - Khao sat thyc dia.
- Ho diéu hoa; - Tinh toén thiét ké
- Kénh; ... hé théng thu trir.

Danh gi4 kha niing cta cac Kiém tra lai giai phap

giai phap trir nudc:

- bam bao bu du lugng nudc N ] ;
thidu - Tinh toan thuy luc
- Khong gay ngap tng do Mo hinh Mike 11

. s - Xay dyng ham muc tiéu.
Phuong an t61 wu diéu tiét _ Thuat toan NSGA 11

thoi gian thyc trén hé thdng - Ngon ngit lap trinh Matlab

Hinh 2.9. So dé ngi dung nghién ciru va cdch tiép cin
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2.3 Phuong phap va céng cu nghién ciru

2.3.1 Tinh toan nhu cdu nuwéc
a. Co s6 tinh toan nhu cau nudc

- Cian ctr theo tiéu chuan nganh: Theo quy dinh trong Quy pham Ky thuat vé
lap Quy hoach thuy loi, ky hiéu TCVN-8302-2009 va cac quy pham hién hanh vé
lap, trinh duyét thiét ké quy hoach, dy an tién kha thi, du &n kha thi va thiét ké k§
thuat ban vé thi cong tan suat tinh toan.

- Cin ctr cac yéu to:

+ Thuy van: Luong nude dén tai tuyén cong trinh, mua dung trong tinh toan
tudi, cac chi tidu khi twong lién quan tinh vai tan suat 75%, 85%.

+ Tan suét thiét ké cong trinh, tinh toan 1 cong trinh theo cap cong trinh trén
co s& quy pham xay dung cac cong trinh thuy lgi hién hanh.

Tan suat dam bao cdp nudc cho ndng nghiép tinh todn vai 2 tan suit 75% va 85%.
b. Tinh toan nhu cau nudc
Luong nudc can cua cy trong duoc tinh todn tir cac tai liéu khi hau va tai liéu cay
tréng theo chuong trinh CROPWAT. Chuong trinh do Vu phat trién dét va nudc
thuoc T6 chie Lwong thuc va Nong nghiép cua Lién hop qudc (FAO) bién soan.
Chuong trinh nay giup cho viéc tinh toan cac tiéu chuan cho giai doan quy hoach,
thiét ké va quan ly hé théng tudi.

+ Tinh toan bac that hoi:
Hién nay cd nhiéu phuong phap tinh toan lugng bbc thoat hoi nudc cho cay trong.
FAO da dé xuét 4 phuong phap tinh tuy thudc vao diéu kién khi hau, tinh hinh tai
liéu thuc do dé &p dung cho nhiéu ving khac nhau. D6 1a:

- Phuong phép Blaney - Criddle: Chi xét 1 yéu t6 khi hau la nhiét do.

- Phuong phép bic xa: Xét hai yéu té khi hau 1a nhiét do va s gio nang.
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- Phuong phap Penman: Xét bon yéu té khi hau la nhiét do, d6 am, téc do gio
va sb gio nang.
- Phuong phap bdc hoi chau: Suy dién tir dai luong bdc hoi, do dac bang cac

loai chau béc hoi.

Theo danh gia cua cac chuyén gia thi phuong phap Penman thudng cho két qua tét
nhat. Cian ctr thuc té d6, tac gia chon phuong phap Penman dé tinh toan luong béc
hoi. Viéc tinh ton nhu ciu nudce dua vao chuong trinh CROPWAT cua FAO.

+ Tinh todn lwong boc thodt hoi chuan (ETo):
ETo dugc tinh theo cong thirc Penman. Cong thirc Penman c6 dang nhu sau:

ETo=C.[W.Rn + (1 - W).f(u).(ea - ed)] (mm/ngay). (2.1)
Trong do:

- ETo: Luong béc thoat hoi chuan.

- C: Yéu tb hiéu chinh vé diéu kién khi trong ban ngay va ban dém.

- W: Yéu t biéu thi quan hé nhiét d6 va trong luong.

- Rn: Btc xa, biéu thi bing béc hoi trong duong (mm/ngay).

- f(u): Ham sé lién quan dén diéu kién gio.

- (ea - ed): Hiéu sé giira sirc truong hoi nudc bdo hod & nhiét d6 khong khi

trung binh va stic truong hoi nudc thyc té trung binh, biéu thi bang milibar.
+ Tinh todn lwong boc thodt hoi meéc cua cay trong (ETc):
Luong bdc thoat hoi nudc caa cay trong (ETc) dugc tinh theo cong thic:
ETc=Kcx ETo (mm/ngay). (2.2)
Trong do:

ETo: Lugng bdc thoat hoi nuéc chuan.
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Kc: Hé s6 cay trong phu thudc vao loai cay trong va thoi Ky sinh trudng cua
loai cay trong do, duoc Iy theo tai liéu huéng dan caa FAO.

+ Tinh to&n y&u cdu nude tudi mat rugng cua cay trong (IRReq):

Luong nudc yéu cau tudi mat rudng xac dinh theo cdng thic:

IRReq + 0, = ETc + Perc + Lprep - EffRain + 0., (2.3)
Trong do6:

+ IRReq: Luong nudc yéu cau tudi mit rudng.

+ Perc: Lugng nuéc ngam 6n dinh.

+ Lprec: Luong nudc lam dat.

+ EffRain: Lugng mua hi¢u qua.

+ 0, : D6 am ving ré tai thoi diém t (lwong nudc cd sin trong dat

trude khi tudi)

+0,,, : D6 am ving r2 tai thoi diém t+1(lwong nuwdc con lai trong dat

sau khi tudi)
Luong mua hiéu qua tinh theo phuong phéap Fixed percentage. Cong thuc tong quat
nhu sau:

EffRain = Rain x X% (2.4)
Trong d6 X% 1a s6 % hiéu qua, thudng lay tir (70 - 90)%.

Thoi doan tinh toan ché do tuai 1a 10 ngay.

2.3.2 Tinh toan can bang nwéc

a. Gigi thiéu moé hinh Mike Basin

M6 hinh MIKE BASIN Ia cong cu can bang giira lugng nudc san ¢d va nhu cau vé
nudéc theo céch tdi wu nhét, gidp cho cong tac quy hoach va quan 1y tai nguyén nuéc
trong luu vuc sdng. Phan mém MIKE BASIN do Vién Thuy loi Pan Mach (DHI)
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xay dung, n6 1a mot md hinh toan hoc thé hién luu vuc séng bao gdm séng chinh va
song nhanh, cac yéu té thuy van theo khong gian va thoi gian, hé théng st dung
nudc, nudc ngadm va qué trinh dién bién cua nudc ngam. Modul Mike Basin WQ

cho phép md phong chat lugng nuéc.

MIKE BASIN duoc xay dung theo kiéu md hinh mang ludi trong d6 song va cic
nhanh song chinh dugc hién thi bang mot mang ludi cac nhanh va nit. Nhanh séng
biéu di&n cho cac dong chay riéng I¢é trong khi d6 cac nut biéu dién cac diém tyu hoi
cta song, diém chuyén dong hoic 13 vi tri ma ¢ d6 co dién ra cac hoat dong lién

quan dén nuéc hay nhirng vi tri quan trong ma két qua mé hinh yéu cau.

Co s6 toan hoc trong md hinh MIKEBASIN Ia tim 1oi giai n dinh cho mdi budc
thoi gian trén toan hé théng mang ludi. Uu diém cua MIKEBASIN 1a téc do tinh
toan nhanh, do d6 c6 thé tinh toan véi nhiéu kich ban khac nhau dé c6 duoc két qua

t01 vu nhat.

MIKE BASIN chay trén nén caa phan mém ArcView, diéu nay rat thuan loi cho
viéc phan tich, truy van dir liéu, viéc thiét 1ap mang luéi dugc thuc hién truc tiép
trén man hinh may tinh, cac két qua dau ra ciing dugc hién thi dudi dang thong tin
GIS.

Nhap dit liéu chu yéu cua mé hinh bao gom liét dir liéu khi twong thuy vén, dic tinh
hd chira va cac nguyén tic van hanh, nhu cau st dung nuée va thdng tin vé dong hoi
quy.

Trudc khi xay dung md hinh can xac dinh mét so d6 phu hop va cac dic trung cd
lién quan.Panh gia tai nguyén nudc cua mot luu vuc song phai dua vao hang loat
cac nhu cau riéng biét, viéc nay thuong doi hoi tén rat nhiéu cong stc. Do d6 trong
quéa trinh xay dung md hinh can dua vao muc tiéu cua bai toan, kha niang cua sy
kién va sb liéu can c6 dé& mo hinh ¢ tinh linh hoat dong thoi phan anh duogc céc
diéu kién tu nhién tong quéat. C6 thé ap dung cac hinh thic két hop sau khi lap so
do:

- Két hop céc sdng nho vao mot nhanh duy nhat véi mot diém lay nudéc.
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- Két hop cac dién tich tudi nho vao mot hé thong tudi duy nhat véi mot

diém lay nuéc.
- Két hop cap nuéc thanh phd va cap nudce cdng nghiép 1am mot.

Viéc lap so dd can biéu dién cac hoat dong phat trién & cac mac do chi tiét mong
muén, dong thoi két hop cac nhu cau nuéc gidng nhau. So d6 luu vuc thudng co
dang nhu hinh 2.10:

Reserviolr

(0)a----1 Imgation
o he e

g

Hinh 2.10.So dé lwu vuc song

M6 hinh MIKEBASIN rat linh hoat trong xac dinh bugc thoi gian, cd thé 1a ngay

hoic thang. Tuy nhién lya chon budc thoi gian tuy thudc vao dir kién hién co va xuat
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licu yéu cau. Dbi véi nhitng md hinh 16n thoi gian tinh todn va bo nhd sé ting dang

ké khi giam budc thoi gian.

Két qua caa mé phong cho biét théng tin vé murc do thira, thiéu nudc, hoat dong cua
cac ho chira, lugng nudc sir dung cua cac ho dung nudc, luong dién san xuat. Liét
dong chay thang cho phép danh gia anh huong tong hop cua cic cong trinh ciing

nhu cac khu tudi ddi vai dong chay trén song.

Ngoai viéc thé hién két qua dudi dang bang, md hinh con cho phép xem két qua
dudi dang hinh hoat, cho phép thiy duogc mot cach tong quét qué trinh mé phong

dong chay cho toan luu vuc.
b. Céac dac trung co ban cua MIKE BASIN
So d6 hoa

Truéc khi 1ap mo hinh, diéu quan trong 1a phai xac dinh pht hop mé ta khai quat
cua luu vuc song va cac dac tinh kém theo. Viéc mé ta mang séng mo hinh la viéc

don gian hod mot hé thdng c6 tinh chat vat ly.

Gian d6 md ta mang song vi thé nén phan anh duoc cac chirc ning va cac mdi quan
hé qua lai duoc xac dinh trong hé thdng séng tu nhién. B tri d6 c6 thé khong nhit
thiét phai giéng nhu bd tri va kich thudce thuc té quan sat duoc trén hé thdng song tu

nhién.

Tuy nhién, d6i véi muc dich trinh bay trong giai doan sau nay cua mot dy an thi
thong thuong d6 1a mot loi thé tét khi thiét ké mot mang song dé moi nguoi c6 thé
nhan thay hé théng séng ma mé hinh trinh bay mot cach vat ly. MIKEBASIN cung

cap cé&c cong cu dé xay dung so d6, cu thé nhu hinh 2.11.
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Tram thuy dién
’ y aie ﬂ Hydropower.shp
&
Ho chira ﬂ Rezervairshp
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biém lay nudc & Withdrawal
Piém thai ra # CDicharge
Két hop Combined
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biém lay nuéc & Withdrawal
Piém thai ra A DEcharge
z Combined
Két hop
Diém n{t trén mang séng o] Nodesshp
. @ HNode
Nut don gian hoac nat luu vuc @ Diversion
NGt chuyén dong @ Offtake
Nt 13y nuéc o Network shp
B R Digitzed lines
Nhanh sdng N

Hinh 2.11. Cac cong cu trong Mike Basin
Gi6i thiéu vé Theme
Trong ArcView GIS, mot View bao gdm nhiéu Themes, méi Theme 1a mot chu dé
thé hién dbi tuong dia Iy duéi dang diém, duong hoic mién. Mot Theme bao gom
hai thanh phan thdng tin: Thong tin khéng gian hién thi cac dac tinh cia doi tuong

vé mit dia ly va théng tin phi khdng gian hién thi cac thudc tinh cua dbi twong.

Cac Theme trong mot View duoc liét k& & phia trai man hinh, cho phép biét duoc

trang thai hoat dong cling nhu thir tw cua Theme

Trong M6 hinh MIKE BASIN céc Theme c6 thé phan thanh hai loai chinh sau:
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1- Theme xac dinh mang song, luu vuc song.

2- Theme thé hién cac hoat dong
S6 hoa mang lwéi sdng
Mot mang song dé st dung trong md hinh MIKE BASIN c6 thé duogc tao ra bang
hai céch:

- Tir md phong luu vuc caa mot Mo hinh do cao sé (DEM), tao ra mot mang
song ¢ ty l¢ chi tiét va giéng véi mang séng tu nhién.

- Tur viéc sb hod mot mang song, tao ra mot mang song don gian dya trén
hinh anh minh hoa caa hé théng séng tu nhién hodc don gian chi 1a mot so d6 mo
phong. Séng thuong dugc sé hoa theo huéng dong chay, diém cudi cing caa song
nhanh phai nam trén séng chinh tai vi tri caa nga ba séng. Néu s hoa nham thi co
thé str dung cdng cu swap direction tool dé doi huéng dong chay.

Nut (Node) trén song

Dong chay trén séng duoc tinh toan tai mdi diém nat hay giao cit. Dong chay tai
mdi NGt & ha luu s& 14 ham sé cua dong chay trén nut thuong luu gan nhat va céac két
ndi vao nut.

NGt s& ty dong quy chiéu voi cac nit khac. Cac diém nat trén mang séng co thé c6
hinh dang khac nhau phu thuéc xem ngudi sir dung c6 duoc di kém voi diém nat
d6 hay khong hodc xem rang & d6 c6 su chuyén dong hay khéng

Nut dugc dat trén mang sdng bang cach nhap chudt trai vao vi tri mong mubn. Mot
diéu quan trong la thuong phai dat diem nut tai:

- biém cubi thuong luu cua moi nhanh séng.

- Biém hoi tu / diém c6 hai nhanh séng riéng biét duoc s6 hoa gip nhau.

- biém chuyén hudng / diém ma mot nhanh sdng bi chia 1am hai.

- biém lay nudc trén hé théng song.
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- Vi tri cua hd chua.

Khi s6 hod mot mang sdng, ¢é hai loai diém nit co ban, duoc goi 1a nat luu vuc
(catchment node) va diém nat don gian (simple node). Piém nut luu vuc 14 cac nit
tai do c6 dinh kém dién tich cta luu vuc phu trén thuong luu (tic la nd dai dién cho
dong chay cua mét luu vuc). Piém nut don gian khong dinh kém dién tich cua luu
vuc phy. Khi chén thém diém ndt vao mang song thi s& c6 mot cira s6 hoi thoai xuat
hién dé ban xac dinh loai diém nGt s& chén. Luu ¥ rang, luu vuc s& duoc vé sau khi

tao mot mang séng. Cu thé nhu hinh 2.12.

| Catchment area |

J Catchment node I

Hinh 2.12. Cac node va luu vuc trén song
Tao mang séng

Str dung cdng cu Make network dé tao mang song, hai Theme méi s& duoc tao ra:
Theme mé ta luu vyc (Runoff.shp) va Theme mé ta nhanh sdng (Branches.shp),
dién tich cua cac luu vuc ciing duoc tu dong tinh toan va dwa vao. Sau khi tao mang
song, c6 thé thém vao céc loai niit nhu ho chia, diém cap nudc, va tram khi tuong
thuy van cho mé hinh.Viéc khai thac, sir dung moé hinh dugc trinh bay trong chuong
3.
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2.3.3 Tinh toan thay luc
Pé tinh toan thay lyuc trén cac hé thdng sdng hién nay c6 nhiéu mé hinh tinh toéan:

- M6 hinh VRSAP cua c¢b gido su - tién s§ Nguyén Nhu Khué van duoc sir

dung tinh todn thay luc cho cac mang song.

- M6 hinh HEC-RAS la mét hé thong phan mém tong hop, ddy 1a md hinh do
quan doi My xay dung va phat trién va cho phép st dung mién phi. M6 hinh c6 kha

nang tinh toan thay luc, bun cat, chat luong nuéc.

- M6 hinh thay lyc MIKE11 cua Vién thuy lyc Dan Mach. Pay 1a m6 hinh
tién tién.
Trong nghién ciu nay, tac gia s dung mo hinh MIKEI11 dé tinh toan muc nudc,

luu lugng 10, ki€t cho cac mang song trong vung.

M6 hinh MIKE11 do DHI Water and Environment (Pan Mach) phét trién, 12 phan
mém dé md phong dong chay, luu lugng, chat lugng nudc va van chuyén bun cat ¢
cac luu vuc séng, kénh tudi... MIKE11 1a mé hinh dong luc hoc mét chiéu, than
thién v6i nguoi st dung nham phan tich chi tiét, thiét ké, quan ly va van hanh cho
cac sdng va hé thdng kénh dan don gian va phuc tap. V6i moi trudng dic biét than
thién véi ngudi str dung, linh hoat va toc do tinh toan cao, MIKE11 cung cdp mot
mdi truong thiét ké hitu hiéu vé ky thuat cong trinh, tai nguyén nudc, quan Iy chat
luong nuéc va quy hoach. M6 dun thity dong luc hoc (HD) 1a mét phan trung tam
cta cua hé théng md hinh MIKE11 va tao co s cho hau hét cac md dun khac bao
gom:

- Du bao 1ii va van hanh ho chua.

- Céc phuong phap mé phong kiém soat 1.

- VVan hanh hé théng tudi va tiéu thoat bé mat.

- Thiét ké cac hé thdng kénh dan.

- Nghién ctu song tridu va dang nudc do mua & séng va cira séng.
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Pic trung co ban cua hé thong 1ap md hinh MIKE 11 1a céu tric md-dun tong hop
Vvé6i nhiéu loai md-dun duoc thém vao mdi md phong cac hién tugng lién quan dén
hé théng sdng. Ngoai cac mo-dun HD di mé ta ¢ trén, MIKE bao gom cac mo-dun
bo sung dbi voi:

- Thiy van.

- Tai khuyéch tén.

- Cac md hinh cho nhiéu van dé vé Chat luong nudc.

- Van chuyén bun cét c6 ¢ két (c6 tinh dinh).

- Van chuyén bin cat khdng c6 cb két (khdng cé tinh dinh).
2.3.4 Xay duwng bai toan vd@n hanh téi wu trén hé thong

Dé dam bao kha ning cung cip nudc vao mia kiét cho khu vuc nghién ctu, giai
phap sir dung cac kénh chim c6 sin trong khu vuc dé thu trit nudc mua mua sir
dung cho mua kiét 1a mot giai phap hiéu qua. Tuy nhién, trong thuc té, ngudi van
hanh gap phai vin d& mau thuin gitra 1& va kiét trong van hanh lugng nudc trit

trong kénh.

Vi khi hau trong khu vyc 1 bat thuong va rat khé du béo, néu nhu mua 1i nho va
két thic som ma lai trir luong nudc trong kénh nhoé vao cudi mua i thi s& khong du
nuéc trong mua kiét hoic néu nhu mua 1 16n va két thic muon ma lai trir luong
nudéc trong kénh 16n thi ton that tiéu trong hé thong la rat lon.

Vi vay, muc tiéu caa bai toan & day 1a di tim mot ham van hanh thoi gian thuc dé toi
uu hoa va hai hoa ca hai muc tiéu trén,

Pé giai bai toan toi vu da muc tiéu thi st dung thuat toan di truyén la tét hon ca.
Cho dén nay c6 rat nhiéu thuat toan di truyén dé giai bai toan toi vu da myc tiéu
chiang han: Thuat toan MOGA, NSGA, NSGA II, PEA, PEA 11, ...Ung véi mdi

thuat toan déu c6 nhitng thuan loi va kho khan nhéat dinh.Tuy nhién, thuat toén
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NSGA 1l 1a mét trong nhitng thuat todn cd thé xap xi duoc bién Pareto tot nhat tur

cac nghiém khoi tao ban dau.

Gigi thiéu thuat toan NSGA 11

Thuat toan di truyén sap xép cac nghiém khong troi NSGAII 1a mot cai tién NSGA
(None Dominated Sorting Genetic Algorithm), khac phuc 3 nhuoc diém cua NSGA
la:

1. Do phirc tap cao O (MN3), trong d6 M 1a s6 muc tiéu va N 1

kich thudc quan thé.
2. Bo6 qua nhiéu giai phap tot (nonelitism).
3. Phai chi dinh thong s chia sé (share), ma viéc xac dinh thong
s6 ndy 1a mot kho khan

NSGAII dua vao 2 khai niém chinh

Sap hang cac giai phap khong bj troi (hinh 2.13)

Khoang cach quy tu (hinh 2.14 va 2.15)

Jo (min)
EJL Fl
|
____________________________________________ *'5
Fj I
| I|'
.-'I F: |II
5 s "2 .I |
.---/---1’ i |II
e S 4 I."I
1-1 . q
---------------- D .
1 I N B L ! . Ji(max)
2 6 10 14 18

Hinh 2.13. Minh hoa sip hang nhanh khéng bi trpi


https://www.google.com.vn/search?biw=1366&bih=633&tbm=isch&q=non+dominated+sorting+genetic+algorithm&spell=1&sa=X&ei=o1SOU7bhOMnr8AXwl4GABQ&ved=0CCUQvwUoAA
https://caohock24.files.wordpress.com/2014/07/pic1.png
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MNghiém B dirge goi la quy tu hon nghiém A
Nghiém A toét hon nghiém B
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Hinh 2.14. Minh hoa sw quy tu ciia cac nghi¢m quanh mot nghiém

f.1

djla khoang cach quy
tu cua cé thé i -
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Ca théi-1
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Hinh 2.15. Minh hoa tinh khodng cdch quy tu tai cd thé i

« Tinh chit

Cho 2 giai phap X va y, giai phap X t6t hon giai phap y néu:

1. XrR<Yr

2. hoac:

{xR = Yr
Xa > Ya
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e Uu diém ciia NSGA II

- B0 phic tap O(MN2)
- Tinh wu viét: Bao ton tinh uu viét cho cac giai phap dé dam bao sy hoi tu.
- Su da dang: Duy tri sy da dang cua cac giai phap

- Sy lan toa pha rong trong khong gian tim kiém

S6 luong nghiém dat dugc cudi cing s& khong thay d6i nhiéu khi ta thay doi cac
thiét 1ap thong s6 dau vao cua thuat toan nhu: S6 luong cé thé trong quan thé (N),

s6 luong thé hé can dat duoc.

Két qua gia lap giai cac bai toan khd, cho thady NSGA-II luén tim duoc céc giai
phap phu rong hon va hoi tu gan véi bién “Pareto t6i uu thuc” hon so véi cac thuat
toan tan tién khéac.Trong thuat todn NSGA I, tinh 6n dinh cua két qua va do min
cua bién Pareto xap xi phu thudc vao diéu kién dirng — ttc 12 s6 luong thé hé tdi da

can dat dén.
o Nhuoc diém ciia NSGA II

Khoang cach quy tu cua cac ca thé quanh cé thé x chi c6 hiéu luc trong khéng gian

ham muc tiéu.

Khi sb luong ca thé trong qu?m thé 16n, sd lugng thé hé can dat duoc 16n thi thoi

gian thyc hién thuat toan sé cham.
« Ung dung thuit toan NSGA II trong thue té

Véi cac vu diém vuot troi so véi cac thuat toan khac, trong thuc té, trén thé gisi da
ap dung thuat todn NSGA Il kh& nhiéu trong linh vyc tai nguyén nudc. Mot sd
nghién ciru dién hinh nhu: Nam 2006, hai nha khoa hoc Taesoon Kim va Jun-Haeng
Heo [57] di sir dung thuat toan NSGA Il trong nghién ctu t6i wu hoa hé théng
nhiéu ho chaa thudc luu vuc sdng Han, Han Qudc. Nghién ciru da chi ra rang cac
két qua tinh toan t6i wu ap dung tir thuat toan NSGA Il ¢6 thé duoc s dung xay
dung ké hoach van hanh cac hd chira va c6 thé hd tro cung cap duoc nhidu nudc

hon cho ha luu so véi truéc day. Nam 2006, Md. Atiquzzaman, Shie-Yui


http://ascelibrary.org/author/Atiquzzaman%2C+Md
http://ascelibrary.org/author/Liong%2C+Shie-Yui
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Liong, M.ASCE, va Xinying Yu [43] st dung NSGA 1l nghién ctu ra quyét dinh
thay thé trong mang phan phdi tai nguyén nuéc. Cac nha nghién ciru da sir dung
thuat toan NSGA 11 két hop voi phan mém md phong mang luéi phan phdi nuéc
(EPLANET) két qua cho ra mot mat Pareto toi wu chi phi va su thiéu hut luong
nude. Nam 2016, Feifei Zheng; Aaron C. Zecchin; Holger R. Maier; and Angus R.
Simpson [35] d nghién ciru so sanh vé chat lwong tim kiém va qua trinh hoi ty cua
3 thuat toan NSGA |1, thuat toan SAMOD va Borg ap dung cho 6 hé théng phan

phdi nuéc. Nghién ctru d chi ra NSGA 11 ¢6 kha ning hdi tu cao va cho két qua tét.

Mic du trén thé giéi da tng dung NSGA 11 vao ky thuat tai nguyén nuéc kha lau,
tuy nhién, & Viét Nam, NSGA 1l méi chi duoc tiép can trong cac linh vuc todn hoc,
kinh t& va mét sé nganh dich vu khac. Mot s6 nghién ctru nhu: hai tac gia Hoang
Ngoc Thanhva Duong Tudn Anh [5] d3 nghién ctu (ng dung thuat toan tién hoa da
muc tiéu trong thiét ké t6i vu kién trdc mang vién théng véi hai muc tiéu 1a yéu tb
chi phi va d¢ tin cay.Trong nghién ctu nay, hai tac gia da sir dung NSGA, NSGA 1
va SPEA dé so sanh va danh gia két qua.Két qua dat dugc da chitng minh tinh hiéu

qua va ding din cua phuong phap tdi uu.

Nguyén Huu Hiéu va Hoang Diing [11] dd ung dung thuat toan NSGA 11 dé giai bai
todn cuc tiéu ton that cong suit trén ludi dién phan phdi. Céc tac gia sir dung thuat
toan dé xuét va chuong trinh d3 x4y dung détdi wu hoa hé théng dién phan phdi mau

IEEE16 ndt véi hai muc tiéu cyc tiéu ton that cong suat va cuc tiéuthiét bi st dung.

Nhu vay, véi nhitg vu diém cua NSGA-II, trong nghién ciu cia minh, tac gia sir
dung céch tiép can t6i wu ngau nhién hién thiét 1ap khung toi wu hoa tng dung thuat
toan di truyén NSGA-1I (Deb 2000) véi ngdn ngir lap trinh MATLAB. Muc tiéu
xay dung dugc ham chinh sach van hanh thoi gian thyc danh gia duogc trao doi
“trade off” giita cac muc tiéu mau thuan nhau. Ngoai ra, du bdo mua mua van la
mot van dé hét stic kho khin, tuy nhién chi s6 ENSO sé& 14 mét tiéu chi tét vé thong
tin vé mua mua.Vi vay, trong nghién ctu nay,chi s6 ENSO sé& duogc thi diém long

ghép vao ham van hanh dé ting hiéu qua tdi uu ciia bai toan.


http://ascelibrary.org/author/Liong%2C+Shie-Yui
http://ascelibrary.org/author/Yu%2C+Xinying
http://ascelibrary.org/author/Zheng%2C+Feifei
http://ascelibrary.org/author/Zecchin%2C+Aaron+C
http://ascelibrary.org/author/Maier%2C+Holger+R
http://ascelibrary.org/author/Simpson%2C+Angus+R
http://ascelibrary.org/author/Simpson%2C+Angus+R
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Pé tinh toan duoc luong nudc tich trit, tic gia xay dung ham quyét dinh leng
nuwoc ldy vao hé thang:

[ul,] = f(s,, SYS, ENSO index, WLNDy, t); (2.5)
Trong do, ul; dugce tinh nhu sau:
ul, = ul,min + (ul,max - ul;min) xi ; (2.6)

(2.7)

ex_e—x
eX+e™*

Ham tang hyperbolic: Tanh (x) =
X = st.wi11 + (ENSO index).wi2 + WLNDw.w13 + t.wis +d1 (2.8)

Trong d6, mo hinh dang tri tu¢ nhan tao dugc Luan an sur dung cé dang:

bias
o d
X1 Wo— »
Activation function output
Inputs < X2 O———pW1) fol y
Xq wWp——» /
_ Weights

Hinh d@nh mét té bao ne-ron nhan tgo
ul,: Gia tri bién quyét dinh lay vao hé thong trong budc thoi gian t;
x: Bién trung gian
Wij: trong sb cua 16p dau vao; 0< wij<1
Y: Pau vao cua ham kich hoat mang

d: Do léch cua dau vao Iop an
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t: thoi diém tinh toan

WLND: Muc nuéc Nam Dan tai thoi diém t;

s, - Dung tich trén kénh tai thoi diém t;

SYS: cac dic diém vat ly cua hé théng (nang luc bom, ning lyc kénh muong);
ENSO index: Sé liéu vé chi sé ENSO dugc cung cap bai t chic IRI.

Qua trinh tim 1oi giai tdi vu 1a di tim bo tham s Wj; va di.

Nhu vay, khung téi vu hoa s& dam trach vé chién luoc tim kiém ham van hanh ma
dira trén bai toan téi wu dugc thiét 1ap nhu sau:

2.3.4.1 Xay ding ham muc tiéu cu thé ap dung cho khu vic nghién citu

Ham muc tiéu 1: Lwong nwéc thiéu hut cho cay trong trong khu varc nghién cizu
phdi 1a nhé nhat
MinZ?Iﬂ(Wthié’ui) (2.9)
if Wd > Ir then W5, = Wdi - I1i, else Wy,,= 0

Trong do:

W thiéu; - Lugng nudc thiéu hut

Wdi: Nhu cau nuéc cia cdy trong

Iri: Luong nudc tudi
Ham muc tiéu 2: Lwong nwéc tiéu phdi 1a nhé nhat

Min ) Wiieu (2.10)
Wiiey,= f(s¢ R, Tnr, SYS) +ul,_q  if ul<0 (2.11)

Else wtiéut = f(St y R, TNT1 SYS)

Tnr: Ngudng tiéu
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2.3.4.2 Rang bugc

Rang bugc:

I, : Luong nudc dén hé théng, phu thudc vao ul (gia tri quyér dinh ldy vao) va
Iviing_tisu
It =ul+ lvang tieu ;

lving_tieuduroC tinh tir mua vuot nhu cau bang mé hinh Mike Nam tich hop sén trong
Mike 11 (trong chuong 3 tinh toan ma tran tiéu) s¢ tinh tai ting budc. Vaul la
lwong nudce ldy vao cha dong, duoc tinh ra tir ham van hanh & trén va giao dong

trong khoang kha thi :
ulmin <ul < UImax ;
ul,,;,,phu thudc vao muc nude trong kénh va ning luc bom ra cua hé thdng

ul 0 Phu thudc vao muc nuéc cong Nam Pan va ning luc liy vao cua hé

théng
s, : Dung tich trén kénh tai thoi diém tinh toan t;
S¢+1 : Dung tich trén kénh tai thoi diémt + 1;
R, : Luong mua tai thoi diém tinh toan;
IR=UIRXS: (2.13)
S: Dién tich cay trong;
E, : Luong béc hoi tai thoi diém tinh toan;
W,, : Luong nudc ton that tai thoi diém tinh toan;
Wit = st X K (2.14)
K,p: Heé sb tham;

Whiew - Luong nudc tiéu;



Whiiou= (st , R)
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(2.15)

Céc rang budc khac nhu nang lyc bom va cac dic diém vat Iy khac cua hé thong da

dugc xur ly trong ham ra quyét dinh.

2.3.4.3 Khung xay dung gidi phap toi wu va thudt toan di truyen NSGA 11

a. So dd:

So @6 hinh 2.16 thé hién khung xay dung giai phap tdi uu

Chudi s6 liéu: T°, Mua,

bbc hoi, ENSO index, ...

\ 4

- M6 hinh tudi
- M0 hinh tiéu

- M6 hinh can bing nuéc

y

\ 4

A

- Ham muc tiéu 1

- Ham muc tiéu 2

i

Diéu kién dirng thoa

Pareto

A

Hinh 2.16. So d6 khung xay dwng gidi phap toi wu

A\ 4

NSGA Il

Y
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b. Thuat toan t6i wu NSGA II (Nondominated Sorting Genetic Algorithm II)

NSGA [26] la viét tit cua thugt toan di truyén sdp xép cac nghiém khéng trai.
Cac ky hiéu va thuat toan trong thuat toan NSGA II dwgc cai tién tir thuat toan
NSGA.

Muc tiéu cua bai toan 13 di tim ham van hanh dé tdi thiéu hoa gio bom tiéu va téi da
lwong nude cap cho cay trong (tdi thiéu hoa luong nude thiéu hut). Ham van hanh &
day da duoc dinh trude vé dang (ul,) bai toan ¢ day 1a di tim bo tham sé ham van

hanh dé nham téi da hoa cac ham muc tiéu néu trén.

M3i 1 bo tham sb cua ham véan hanh dugc coi 1a mot ca thé nam trong giai thuat ti
wu NSGA 11, cac ca thé ndy tap hop thanh mot quan thé, cac quan thé nay sinh ra
cac quan thé tiép theo theo cac quy luét tién hoa cua chon loc tai tao “lai ghép va

dot bién”, quan thé trudc sinh quan thé sau.

Quan thé trude duoc goi 1a quan thé “cha me”, quan thé sau dugc goi la quan thé
“con”. Mdi lan quan thé trudc sinh quan thé sau thi dugc goi 1a mot “thé hé”. Sau
qué trinh lai ghép, tai tao s& sinh ra quan thé con vu ta hon quan thé cha me. Qué
trinh ¢t l4p di 14p lai (thé hé nay qua thé hé khac) dé tim ra quan thé wu viét nhat,
qué trinh tinh toan s& két thic & day. Cu thé qua trinh t6i vu hoa cua thuat toan di

truyén sap xép cac nghiém khong troi NSGA 11 nhu sau:

Céc bién:
P:: Quan thé cha;
Q: Quan thé con duoc tao thanh tir cac ca thé trong Py;
Fi: Bién chara nghiém khéng troi, véi j=1, ..., R;

N: Sé lugng cé thé trong quan thé Py;
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Thuét toan:
Budc 1: Tao ngau nhién quan thé cha Povéi | Po |=N; Gant=0;

Budc 2: Ap dung toan tir chéo hoa va dot bién dbi véi cac ca thé trong quan thé Po

dé tao quan thé con Qo véi | Qo [=N;
Budc 3: Néu diéu kién dirng thoa man thi dirng va xuat cac ca thé trong quan thé P.

Buoc 4: bat Ri= Pt U Q¢

Budc 5: Dung thuat todn siap xép cac nghiém khéng troi — NSGA dé nhan dién cac

bién chira cac nghiém khong troi F1, Fo, ..., Fk trong Ry
Budc 6: Véi mdii=1, ..., k ta thuc hién cac budc sau:

- Tinh khoang cach quy tu cua cac nghiém trong Fi

- Tao quan thé Pw1 nhu sau :
Néu | Pes+ Fi| <N thi thiét 1ap Pus = PLUF,
Néu | Pu1+ Fi|> N thi bd sung N - Pu1 nghiém ma c6 cac ca thé khéac
quy tu 12 it nhit tir quan thé Fivao P

Budc 7: St dung toan tir lya chon vong nhi phan dua trén khoang cach quy tu trén
nghiém x dé lya chon céc ca thé cha tir quan thé Pw1. Ap dung toan tir chéo hoa va

dot bién d6i véi quan thé Pui dé tao quan thé con Qua véi | Qua|=N.
Buac 8: Gan t. Quay lai budc 3.

Cu thé so d6 thién hién thuat toan di truyén sap xép cac nghiém khong troi NSGA 11
dugc trinh bay tai hinh 2.17
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Khai tao quan thé ban dau
c6 N cé4 thé

Danh gia cac ham muyc tiéu

A 4

Thi hang quan thé

Lua chon 'Q
D

§,

7 7 o =
Chéo hoa o5
-5 O

o]

[
- L Q»‘

Dot bién >
=0
>

A 4

Panh gia cac ham muc tiéu

Hop quan thé cha, con.
Xép hang quan thé méi tao
thanh nay

RIA N3y D

Chon N cé thé

No biéu kién

dung thoa

Yesl

Xuit ra quan thé cudi cung
va dung

Hinh 2.17. So’ d6 thé hign thugt toan NSGA 11
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2.3.4.5 S6 liéu ddu vao

a. Cac dic diém vat ly caa hé théng

- S6 lidu myc nude thugng lwu cong Nam Pan.

- Céc thong s ky thuat cia tram bom 12/9 va tram bom Hung Chau.

- Céc thong sé ky thuat caa cac kénh chinh trong khu vuc nghién cau: chiéu dai,
rong, hé sé mai, ...

b. S6 liéu khi tugng

S6 liéu mua, nhiét do, d6 am, gi6, bdc hoi, s6 gio nang duoc lay véi chudi sb lidu
50 ndm: Tir ndm 1960 dén nam 2010. Céac s liéu nay dwoc thu thap tir Tram khi
tuong Vinh, Nghé An, vi tri dia ly: 105°40° Kinh d6 Pong, 18°40° Vi d6 Bic, ¢ do
cao 6m.

c. Chi s6 ENSO

El Nino la khéi niém dung dé chi hién twong néng 1én khéng binh thuong cua 16p
nuéc mit thudc ving bién phia Dong Xich dao Thai Binh Duong kéo dai tir 3 mua
tro 1én.El Nino con duoc goi 1a “pha nong”.

La Nina nguoc vé6i EI Nino, 12 khai niém dung dé chi hién tuong lanh di khong binh
thuong cua 16p nuéc mit thudc ving bién phia Déng Xich dao Thai Binh Duong
kéo dai tir 3 mua tr¢ 1én. La Nina con dugc goi 1a “pha lanh”.

Khi nhiét ¢6 mat nuéc bién & trang thai nam gitra “pha néng” va “pha lanh” dugc
goi la trang thai trung gian

SO la khai niém dung dé chi hién tuong dao dong cua chénh léch khi ap gitra Tay
va trung tdm xich dao Thai Binh Duong.

Do 2 hién tuong El Nino/La Nina (dai duong) va SO (khi quyén) xay ra trén xich
dao Thai Binh Duong c6 quan hé mat thiét voi nhau nén chung dugc lién két lai

thanh mot hién tuong kép, goi tat 13 ENSO.
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Chi s6 ENSO trong nghién ciru dugc tham khao tir Website cia Vién Nghién ctu
Quéc té vé khi hau va xa hoi (International Rresearch Institute for Climate and

Society) thuoc dai hoc Colombia (bia chi website: http://iri.columbia.edu/our-

expertise/climate/forecasts/enso/) Tai ddy, ho dua ra mot mo hinh du bao ENSO tap

hop tir rat nhiéu du bao cua cac t6 chirc khac nhau nhu: NASA, Vién khi twong cua
Phap (MeteoFrance), ...

B6 chi s6 dugc st dung dé tinh todn du bao ENSO cho mé hinh 1a bo chi sé NINO
3.4 SST.

2.3.4.6 Ngon ngez lgp trinh

Matlab viét tit tr "MATrix LABoratory", duoc Cleve Moler phat minh vao
cudi thap nién 1970, va sau d6 1a chu nhiém khoa may tinh tai DPai hoc New
Mexico. Matlab 14 phan mém cung cap moéi trudng tinh todn sé va 1ap trinh, do cong
ty MathWorks thiét ké. MATLAB cho phép tinh toan sé véi ma tran, v& d6 thi ham
s6 hay biéu d6 thdng tin, thuc hién thuat toan, tao cac giao dién nguoi ding va lién
két v6i nhiing chuong trinh may tinh viét trén nhiéu ngén ngir 1ap trinh khac.Véi
thu vién Toolbox, MATLAB cho phép md phéng tinh toan, thuc nghiém nhiéu md
hinh trong thuc té va ky thuat.

Céc thanh phan cua Matlab:

- Ngon ngit: La ngdn ngit ma tran/mang cap cao véi cac cau lénh, ham, cau
trdc dir lidu, vao/ra, cac tinh nang 1ap trinh hudng ddi tugng. N6 cho phép

lap trinh cac (ng dung tir nho dén cac tng dung Ién va phic tap.

- Moi trudng lam viéc: Bao gom cac phuong tién cho viéc quan ly cac bién
trong khong gian 1am viéc workspace ciing nhu xuat nhap khau dit liéu.
N6 ciing bao gdm cac phuong tién cho viéc quan Iy, g& rdi va dinh hinh

M-file, rtng dung cua Matlab.

- Xu ly d6 hoa: Bao gom cac lénh cao cip cho truc quan hoéa dir liéu hai

chiéu va ba chiéu, xt Iy anh, anh dong, ...


http://iri.columbia.edu/our-expertise/climate/forecasts/enso/
http://iri.columbia.edu/our-expertise/climate/forecasts/enso/
https://vi.wikipedia.org/wiki/Cleve_Moler
https://vi.wikipedia.org/wiki/Th%E1%BA%ADp_ni%C3%AAn_1970
https://vi.wikipedia.org/w/index.php?title=%C4%90%E1%BA%A1i_h%E1%BB%8Dc_New_Mexico&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=%C4%90%E1%BA%A1i_h%E1%BB%8Dc_New_Mexico&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=T%C3%ADnh_to%C3%A1n_s%E1%BB%91&action=edit&redlink=1
https://vi.wikipedia.org/wiki/L%E1%BA%ADp_tr%C3%ACnh_m%C3%A1y_t%C3%ADnh
https://vi.wikipedia.org/w/index.php?title=MathWorks&action=edit&redlink=1
https://vi.wikipedia.org/wiki/Ma_tr%E1%BA%ADn
https://vi.wikipedia.org/wiki/%C4%90%E1%BB%93_th%E1%BB%8B
https://vi.wikipedia.org/wiki/H%C3%A0m_s%E1%BB%91
https://vi.wikipedia.org/wiki/H%C3%A0m_s%E1%BB%91
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Két luan chuong 2

Cac phuong phap nghién ctru da dugc su dung trong luan an la cac phuong phap co
co so khoa hoc chit ché. Bé giai quyét theo cac phuong phap nay, tac gia da sir
dung mat loat cac cdng cu tién tién nhu Cropwat, Mike 11, Mike Basin va dac biét
la k§ thuat téi wu da muc tiéu NSGA 11. Két qua ctia mot ham tdi vu da muc tiéu s&
cho ta mot mit Pareto 1a tap hop cua cac nghiém téi vu khong troi, mdi nghiém la

mot giai phap van hanh téi wvu cho hé théng.

Chuong 2 d3 mé ta chi tiét cac ky thuat duoc ap dung trong nghién ciru, dua ra
dugc khung giai phap ti wu va trinh tu thuc hién ciing nhu giai thich rd rang thuat
toan sé dugc sir dung.

Viéc ung dung ky thuat tdi wu trong xay dung giai phap van hanh cho mét hé théng
tuGi 12 moi va thudt todn di truyén sap xép cac nghiém khong trgi NSGA 11 la

chua dugc str dung dé tinh todn cho bat ky hé théng thay loi nao ¢ Viét Nam.
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CHUONG III. KET QUA NGHIEN CUU
3.1 Giai phap thu trit nwéc phuc vu cho san xuat néng nghiép trong moa kiét
3.1.1 Két qud tinh toan nhu cau nuwéc
3.1.1.1Nhu cdu nuréc cho trong trot
a. Co so tinh toan

- Can ctr theo tiéu chuan nganh: Theo quy dinh trong Quy pham k§ thuat vé 1ap Quy
hoach thuy loi, ky hiéu 14 TCN-87-95 va cac quy pham hién hanh vé lap, trinh
duyét thiét ké quy hoach, du an tién kha thi, du &n kha thi va thiét ké k§ thuat ban
vé thi cong tan suit tinh toan.
- Cén ctr C4c yéu to:

+ Thuy vin: Luong nude dén tai tuyén cong trinh, mwa dung trong tinh toan

tudi, cac chi tidu khi twong lién quan tinh vai tan suat 75%, 85%.

+ Dong chay moi truong tinh véi P = 90% thang mua kiét.

+ Thuy néng: Tinh hé sb tudi mat ruong cho céc loai cdy trong vai tan suat

75%, 85%.

+ Tan suat thiét ké cong trinh, tinh toan 1ii cong trinh theo cip cdng trinh trén

co s& quy pham xay dung cac cong trinh thuy lgi hién hanh.
b.Tiéu chuan tinh toan

< Tai liéu vé ndng nghiép

+ VUng nghién cau mang dic diém khi hau ving Bac Trung Bo trong mot
nam gieo trong 2 vu chinh trong nim 1a Pong Xuan va Heé Thu, tuy nhién nhitng
viing cao khdng bi lii uy hiép thuong san xuat vu mia. Tap doan cay trong chinh
trong cac vu 1a cdy luong thuc nhu laa (Gidng lia VN10, X123, X121, IR38) ngd,

khoai, san, rau , dau. ..

Ché do canh tac:  Vu Dong Xuan: Lam ai.
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Vu Mua: Lam dam.

+ Thoi vu gieo trong: Theo tai liéu thu thap cua tinh, dia phuong két hop Véi
tai liéu khi twong thuy van ¢ cac vung co tinh tai viéc trdnh la chinh vu ching toi

dua ra thoi vu gieo trdng cu thé nhu bang 3.1:

Bdng 3.1. Thoi v cay trang vang sdéng Cd

. Thoi vu
TT Loai cay trong -
T ngay béen ngay
I Vu Dong Xuan
1 Ma Dong Xuan 1/12 30/12
2 Lua Pong Xuén 1/1 5/5
3 Ngo6 dong xuan 10/1 20/4
4 Lac Bong Xuan 5/1 21/4
I Vu hé thu
1 Ma Hé Thu 15/4 9/5
2 Lua Hé Thu 10/5 5/9
3 Ng6 He Thu 10/6 25/9
4 Lac He Thu 15/6 22/9
i Vu Mua
1 Ma Mua 10/6 20/6
2 Lua Mua 1/7 5/11
IV | Mia 5/1 20/11
Vu Dong 1/10 31/12
Vu Dong 1/10 31/12
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+ Hé sé sinh ly cia cay trong theo cdc giai doan phét trién (bang 3.2)

Bdng 3.2. Hé s6 sinh Iy cay trong theo cdc giai dogn phét trién

Hang muc Piu Phat trién Giira Sau
Lua 1,1+1,5 1,1+15 1,1+1,3 0,95+1,5
Ngb 0,3+0,5 0,7+0,9 1,05+1,2 1,0+1,15
Mia 0,4+ 0,5 0,7+1,0 1,0+1,3 0,75+0,80

% Céc chi tiéu cua dat dung trong tinh toan
- Lugng nudc 1am dat:
Vu Dong Xuan: 100 mm.
Vu Heé Thu: 180 mm.
Vu Mua: 180 mm.
- Cudng d6 ngdm 6n dinh tai ruong: 2,5mm/ngay dém

% Tai liéu khi twgng: Luan an sir dung tai liéu khi tugng tai tram Vinh, nhu

bang 3.3.
Bdng 3.3. Ddc trung khi hdu tram Vinh
Yéuto [PV | I " v \% VI | VIE | VI | IX X X1 | Xl
Vinh (cao d tram 6m, ¢ toa d 18°40° Vi dd Bic va 105°40° Kinh do Pong)
Do 4m % | 88,1900 902 | 87,3 | 81,2 | 739 | 73,7 | 80,0 | 853 | 86,2 | 852 | 858
Téc d6gi6 |m/s| 06 | 06 | 06 | 07 | 09 | 08 | 09 | 07 | 06 | 0,7 | 07 | 06
Sb gio néng |Gio| 74,3 | 54,5 | 70,3 | 128,3 | 206,7 | 195,2 | 212,5 | 177,8 | 147,6 | 122,8 | 105,4 | 69,4

Nguon: Trung Tam so liéu-Cuc quan Iy mang heéi KTTV-B6 TN&MT; Vién QHTL




+ Tai liéu mua (xem phu luc 1)
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+ Mtic tudi cho cay trong (xem phu luc 2)

c. Két qua tinh todn nhu cau nuéc cho cay trong

Trén co s C4c tai lieu vé& khi tuong va co cdu cdy trong, st dung chwong trinh

CROPWAT.7, tinh toan nhu cau nuéc cho cac loai cdy trdng tng véi tan suat 75%

va 85% duoc két qua nhu bang 3.4.

Bdng 3.4. Nhu cau nwéc cho tréng tret ving nghién ciru

Don vi: 105m3

Vung 1 2 3 4 5 6 7 8 9 |10 | 11 | 12 | Téng
Tan suit 75%

Vung VII | 23.18 | 18.34 | 28.16 | 45.99 | 34.12 | 37.08 | 41.59 | 12.26 | 3.14 | 0.00 | 0.49 | 29.72 | 274.07
Tan suat 85%

Vung VII | 22.94 | 20.52 | 30.25 | 45.24 | 34.85 | 41.22 | 44.70 | 10.76 | 5.20 | 0.01 | 0.65 | 31.04 | 287.37

3.1.1.2 Nhu cdu nuée cho chin nuédi

a. Tiéu chuan cap nudc chan nudi

Tiéu chuan dung nudc cia mdi loai gia suc gia cam dugc lay theo tiéu chuan Québc

gia TCVN 4454-1987. Chi tiéu cip nudc cho cac vat nudi chii yéu trong khu vuc

nghién ctru duogc trinh bay trong bang 3.5.
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Bdng 3.5. Chi tiéu cdp nwéc cho chin nudi

TT Vat nudi I/con/ngay| TT Vat nudi I/con/ngay
1 | Trau, bo stra 80—-100 | 9 |Lonsira, lon nai da 25
I6n
2 | Tréu bo thit 60—70 | 10 | Lon nai dang nudi 5
con
3 | Trau bo cay kéo 70—-80 | 11 | Lon thit dang vd béo 15
4 | B&, nghé con dén 6thang | 20—25 | 12 | Lon con di cach ly 5
tudi me
5 | Ngya Ién 50-70 | 13 | Ga 1
6 | Ngua dudi 1,5 tudi 3040 | 14 | Vit, ngan, ngdng 2
7 | DélI6n 10 15 | Tho 2
8 | Décon 6

b. Nhu ciu nudc cho chin nudi

Can cr vao chi tiéu cap nudc cho chian nudi va sb luong dan gia sic, tinh toan duoc

nhu cau cap nude cho chin nudi theo cac thang ving nghién ctru nhu bang 3.6.

Bdang 3.6. Nhu cdu nwdc cho chin nui

Don vi: 105m3

Théang 1

10

11

12 | Téng

Nhu cau | 0.40

0.36 | 0.40

0.39

0.40 | 0.39

0.40

0.40 | 0.39 | 0.40

0.39

040 4.71




3.1.1.3 Nhu cdu nuéc cho thiy sdan

a. Tiéu chuan tinh toan
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Nhu cau nuéc cho nudi trong thuy san cha yéu 1a cho ving nudc lo (cung cap nuéc

ngot dé pha lodng tao moi trudng). Thoi vu nudi trong thuy san: hai vutr thang 3

dén thang 7 va thoi gian nudi tir 105-110 ngay. Nhu cdu nuéc ngot cho thay san

khoang 10.000 m3/ha-vu.Dinh muc cap nuéc cho thuy san nhu bang 3.7.

Bdng 3.7. Miic cdp nwéc cho nudi trong thiy sdn lwu vuec song Cd

Thang 1 2 3 4 5 6 9 |10|11 |12 | Téng
Mirc cap
(miha) 1500 | 1500 | 1500 | 1500 | 1000 | 1500 | 1500 | 1500 [ 1000 [0 |0 |0 | 12500
m/na

b. Két qua tinh toan nhu cau nudc cho thity san

Can ct dién tich nudi trong thay san ving nghién cau 1a 4.282 ha, trong d6: Thuy

san nudc ngot 1a 3.942 ha va nudéc lo 1a 340 ha va tiéu chuan cap nudc, két qua tinh

toan nhu cau cap nudc cho thity san nhu bang 3.8.

Bdng 3.8. Nhu cau nuwéc cho nudi tréng thay sdn

Don vi: 105m3

Thang | 1 2 3 4 5 6 7 8 9 10 11 12 | Tong
Nhu
cau 0.001 | 0.001 | 0.001 | 0.001 | 0.000 | 0.001 | 0.001 | 0.001 | 0.000 | 0.000 | 0.000 | 0.000 | 4.250

Tir két qua tinh todn nhu cau nuéc, tong hop nhu cau nudc ca nim cho toan ving

véi tan suit 75% la: 525,46 triéu m® va véi tan suat 85% la 547,62md.

3.1.1.4 Nhu cdu nuéc cho sinh hoat

a. Tiéu chuan cap nudc cho sinh hoat

Theo quyét dinh s6 1590/QD-TTg ngay 09 thang 10 nam 2009 ciia Thi tuéng chinh

phu phé duyét Chién luoc phat trién thay loi Viet Nam. Chi tiéu cdp nudce sinh hoat
nhu bang 3.9.
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1

Bdng 3.9. Chi tiéu cdp nwéc cho sinh hoat

Nam
_ Don vi Nam 2010 Nam 2020
Chi tiéu
Cép nudc do thi loai IV trg 1én I/nguoi/ngay 80 120
Cép nudc db thi loai V I/ngudi/ngay 60 80
Cép nudc ndng thon I/ngudi/ngay 60 80

b. két qua tinh nhu cau nudc cho sinh hoat

Can ctr vao chi tidu cip nudc cho sinh hoat, tinh toan dwgc nhu cau sir dung nuéc

trong khu vuc nghién ciru nhu bang 3.10.

Bdng 3.10. Nhu cdu nuéc cho sinh hoat

Don vi: 10°m3
Thang| 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10 | 11 | 12 | Téng
Nhu cdu | 3.20 | 2.89 | 3.20 [ 3.10 | 3.20 | 3.10 | 3.20 | 3.20 | 3.10 | 3.20 | 3.10 | 3.20 | 37.67

Nhu véy, tdng nhu cau nuéc cho sinh hoat toan ving 1a vao khoang 37,67 triéu m?

3.1.2 Két qud tinh todn lwong nwéc thiéu hut/can bang nuwéc

Dé tinh toan can bang nuée, xac dinh luong nudce thiéu hut lam co sé cho viéc dé

Xuat giai phap thu trir nudc, luan an sir dung mé hinh MIKE BASIN duoc gisi thiéu

trong chuong 2 dé tinh toan. Do yéu cau vé cac so6 liéu dau vao cia mo hinh nhu

thay van, hé thong hé chua, cac khu str dung nudce can ddng bd nén mé hinh dugc

tinh toan cho toan luu vuc sau d6 két qua duogc chiét tinh cho khu vic nghién cau.

3.1.2.1 So do tinh toan

So db tinh toan nhu hinh 3.1a, 3.1b va 3.2
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a. Dit liéu dau vao

Dz liéu ddu vao phuc vu tinh toan bao gom céc so liéu: S liéu thiy vén, nhu cau
st dung nurdc, sé liéu vé ho chira.

- S6 liéu mua, nhiét do, d6 am, gid, bbc hoi, sé gio nang duogc lay véi chudi s6 lidu
50 ndm: Tir ndm 1960 dén nam 2010. Céc s liéu nay dwoc thu thap tir Tram khi
twong Vinh, Nghé An, vi tri dia 1y: 105040’ Kinh do Dong, 18040 Vi d6 Béc, & do
cao 6m. (Phu luc 1)

- S6 liéu vé nhu cdu nwéc cho cac viing nghién ciu #ng Véi cac tan suat 75% va
85% (Phu luc 4)

- S6 liéu vé ho chira bao gdm 6 hd 16n trén thuong ngudn 1a hd Ban V&, Khe B§,
Nhan Hac, Ban Coc, Ban Méng, Ngan Truoi, gdm céc théng sé co ban vé: Dung
tich 1am viéc, dung tich chét, dung tich tong cong; Quan hé dung tich - muc nuéc hd
W - Z; Kha ning xa cia dap tran; Luu luong thiét ké xa xudng ha du va quan hé
Q~h; Biéu d diéu phdi. (Phu luc 6)

b. Hiéu chinh va kiém dinh mé hinh

Téc gia da tién hanh kiém dinh mé hinh MIKEBASIN véi nim 2010. Két qua kiém
dinh mé hinh thé hién qua dudng qua trinh luu lwong tinh toan va luu lugng thue do

tai mot sé nat kiém tra cé tram do dac sau day:
+ Tram Cura Rao, Dira va Yén Thuong trén song Ca.
+ Trgm Quy Chau trén song Hiéu.
+ Tragm Hoa Duyét trén sdng Ngan Sau.
+ Tram Son Diém trén séng Ngan Pha.

Qua két qua tinh toan ta thay qua trinh kiém dinh mé hinh twong ddi tét. Hé s6 kiém
dinh mé hinh RRStat la 7.5. Liét dong chay mé phong va liét dong chay thuc do tai
cac nat kiém tra tuong ddi trang khép nhat 1a & cac khu vgc mién ndi va cac thang

mua kiét, sy sai léch nam trong gigi han cho phép.
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Két qud kiém dinh cho céc tram xem phy luc 5
3.1.2.2 Két qud tinh toan lirong nirdc thiéu hut
Tinh toan can bang nudc trén co so:
- Nhu cau nuéc hién trang tan suat P=75% va P=85%.
- Dong chay méi truong da duoc tinh toan trong nhu cau nudc.
- Cong trinh tudi hién trang va du kién.
- Liét s6 ligu tinh toan: 1960 -2010.

Két qua tinh toan cAn bang nudc cho thiy, luu vuc song Ca thiéu nudc nghiém
trong. Tong luong nude thiéu hut nam 2010 véi tin suat P=75% 1a 579x10°md,
P=85% la 785x10°m?®. Trong d6 ving thiéu nudc tip trung phan 1én & khu vuc ha
du noi ngudn nudc nodi tai kém, ngudn cap phu thude rt nhiéu vao luu luong tir
thuong ngudn.Két qua tinh toan can bang nude cho cac tiéu ving nhu phu luc 8.
Riéng khu vuc Nam Hung Nghi, két qua tinh toan luong nudc thiéu hut nhu sau,
dira trén cac co s& tinh toan, tinh toan dugc lugng nudc thiéu hut cua khu vuc
nghién ctu, &ng Vvéi tirng tan suit P = 75% va P = 85%. Chi tiét két qua tinh toan
nhu bang 3.11 va 3.12:

Bding 3.11. Tong lwong nwéc thiéu hut vitng Nam Hung Nghi - P=75%

Vong/Thang | 1 2 3 4 5 6 7 8 9 10 11 12 Téng
Luong nudc

dén(m?3/s) 24,24 | 24,19 | 24,26 | 24,06 | 25,09 | 25,77 | 24,89 | 27,05 | 27,44 | 25,58 | 24,47 | 24,20
Luong nudc

can (m/s) 17,14 | 13,93 | 20,34 | 31,75 | 24,17 | 26,02 | 28,98 | 10,12 | 4,20 | 2,24 | 2,50 | 21,34
Luong nudc

thiéu hut

(m3/s) 0,00 | 0,00 | 0,00 | -7,70 0,00 | -025| -4,09 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00

Tong lugng

nudéce thiéu

hut(10°m?3) 0,00 | 0,00 | 0,00 | -19,95 | 0,00 | -0,65 | -10,61 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | -31,21
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Bdng 3.12. Tong lwong nwéc thiéu hut vitng Nam Hung Nghi- P=85%

\Vung/Thang 1 2 3 4 5 6 7 8 9 10 11 12 Téng
Luogng nudc

dén(md/s) 23,03 | 22,98 | 23,05 | 23,85 | 23,83 | 25,48 | 23,64 | 25,70 | 26,07 | 24,30 | 23,24 | 22,99
Luogng nude

can (m%/s) 16,99 | 15,33 | 21,69 | 31,27 | 24,64 | 28,68 | 30,98 | 9,15 | 552 | 2,24 | 2,60 | 22,19
Lugng nudc

thiéu hut

(md/s) 0,00 | 0,00 | 0,00 | -741 | -0,81 | -3,20 | -7,34 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00

Tong luogng

nudéce thiéu

hut(10°m?®) 0,00 | 0,00 | 0,00 | -19,22 | -2,20 | -8,30 | -19,02 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | -48,63

Déi véi ving Kénh Lé Xuin Dao, véi tan suit 75%, luong nude thiéu hut thudng
Xuat hién tir thang 12 dén thang 7 nam sau, tap trung vao cac thang 1, 2, 3, 4 va 7,
s6 nam thiéu nuéc chiém tir 5 dén 18%, thang thiéu hut 16n nhit 1a thang 7 thiéu hut
0,83 triéu md, thang thiéu it nhat 1a thang 12 thiéu hut 0,35 triéu m?, tong hop ca
nim toan ving thiéu 2,31 triéu m3.Véi tan suat 85%, luong nuéc thiéu hut thuong
Xuat hién tir thang 12 dén thang 7 nim sau, tip trung vao cac thang 12, 1, 2, 3, 4 va
7, s6 nam thiéu nuéc chiém tir 6 dén 20%. Thang thiéu hut 16n nhat 14 thang 4 thiéu
hut 1,51 triéu m3, thang thiéu it nhat 1a thang 1 thiéu hut 0,42 triéu m3, tong hop ca
nim toan ving thiéu 7,58 triéu m2. Chin xa thudéc viing nghién ciru thiéu hut ca nim

la 1,65 triéu me.
3.1.3 Pé xudt phwong dn triv nwéc cho mua kiét

Cé4c nguyén tic dé dé xuat phuong an trir nudc 1a (i) Can cir nhu cau lugng nudc
can trir dé bu dap cho lugng nudc thiéu hut trong ving nghién ctru. (i) Can cir diéu
kién thuc té cia hé théng, kha ning cai tao, mé rong cac kénh chim trit nuac. (iii)
Viéc cai tao nang cip cac kénh khong tiang thém dién tich chiém dat cua hé thong va
han ché téi da cac anh hudng dén hién trang cac cong trinh, méi truong tu nhién va

san xuat cua dia phuong.

Nhu vay, véi luong nuéc thiéu hut 16n nhat 1a 1,65 triéu m? can phai c6 mot giai

phap thich hop dé bo sung. Hién nay, cé rat nhiéu bién phéap thu trir nudc duoc &p
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dung trén thé gisi cling nhu ¢ Viét Nam. Mot sé bién phap nhu xay dung cac hd
diéu hoa trong khu vuc, st dung cac kénh sin c6 dé trit nuée, ... Qua nghién ciu va
khao sét, tdc gia nhan thay, hién tai, dia phuong ciing da sir dung cac kénh chinh
trong khu vuc dé trir nwéc mua mua st dung cho cac thang thiéu nudc véi dung tich
trir 14 865.794 m3. Tuy nhién, do nhiéu doan bi boi 1ap nén kha ning trix chi con
khoang hon 400.000 me. Céc kénh trong hé thng 1a lién két chat ché véi nhau va 1a
cac kénh chim. Tru6c day, khi thi cong cac kénh nay, dé tiét kiém chi phi, phan dat
nao vét duoc st dung dé dap hai bén bo. Hién tai, hién trangcac kénh c6 mot bo 1a
duong giao théng néng thén, mot bo twong d6i rong, dam bao viéc mo rong kénh
khéng 1am mat dat cua ba con. Vi vay, giai phap mé rong cac kénh chinh dé thu trix
mét luong nude du dé dap tng nhu cau caa khu vuc trong céc thang thiéu nuéc 1a

rat ph hop.
Ca hé théng c6 5 kénh chinh va tac gia dé& xuit mé rong cac kénh nhu sau:
- Hién trang cac kénh trudce khi mé rong (bang 3.13):

Bdng 3.13. Kich thwoc kénh hién tai

Tén kénh Kich thwoc hién trang (m) H.S Khd nang triv
Maim (md)
L B H

Kénh 12/9 (dogn 1) | 2.500 5,0 3,5 1,5 67.971
Kénh 12/9 (doan 2) | 1.800 3,0 3,5 15 35.801
Lé Xudn Dao 3.500 4,0 3,5 1,0 72.560
Hanh Phc 1.800 4,0 3,5 1,0 37.315
Tién thang 18.300 | 20,0 2,0 1,0 652.145

Hung Nghia 20,0 2,0 1,0
Tong céng 865.794
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Hién trang néu st dung cac kénh trong khu vire dé trir nude mia mua phuc vy cho
tudi mua kho 13 khong du dap tng nhu cau nudc trong khu vuc.Mit cat hién trang
va mit cit dé xuat cua cac kénh nhu sau:

KENH 1219 (HIEN TRANG)

TV LE: 11100

KENH 12/9 (DE XUAT MO RONG)

T LE: 11100

Hinh 3.3 Mt cit kénh 12/9 (doan 1) hién trang va mé réng
Kich thugc cac kénh sau khi mé rong sé dap ung dugc nhu cau thiéu hut nude trong
khu vuc. Hinh 3.3 1a mat cat hién trang va mit cit mo rong duoc dé xuat caa kénh

12/9 (doan 1). Mit cat cac kénh con lai theo phu luc 3. Cu thé kich thuéc cac kénh
dugc dé xuat mo rong nhu bang 3.14:
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Bdng 3.14. Kich thwéc kénh dé xudt

Tén kénh Kich thwée dé xudt (m) H.S Khd néng trir
Maim (m3)
L B H
Kénh 12/9 (dogn 1) | 2.500 |8,0 4,0 1,5 124.294
Kénh 12/9 (dogn 2) | 1.800 |[5,0 4,0 1,5 79.558
Lé Xudn Pio 3.500 |6,0 4,0 1,5 124.385
Hanh Phic 1.800 |6,0 4,0 1,5 63.969
Tién thdng 18.300 | 22,0 3,5 1,5 1.255.380
Hung Nghia 22,0 3,5 15
Tong céng 1.647.586

Véi viéc dé xuat mé rong cac kénh chinh trong hé théng nhu bang trén s& cung cp

dugc 1.647.586 m?® nudc, dam bao cap bu du luong nudc thiéu hut cho hé thdng

trong thang thiéu nudc 16n nhat.

3.2 Xay dung ham van hanh thoi gian thwc cho hé théng 9 xa kénh L& Xuan

Pio dé trir nwéc cho ving nghién ciru

Hé thong kénh trong khu vuc nghién ciru 1a khép kin vai 5 kénh chinh lién két chat

ché véi nhau. Kénh Lé Xuan Pao nam & cudi nguon, tram bom Hung Chau dit ¢

cudi kénh Lé Xuan DPao, c6 nhiém vu tiéu nude cho ca khu vuc. Viéc tinh toan van

hanh cho hé thong phai phu thugce vao lwong nude dén, mua va niang luc cia ca hé

thng, dac biét 1a kénh Lé Xuan Pao noi dat tram bom Hung Chau. Céac budc tinh

toan cu thé nhu sau:




111

3.2.1 MO0 hinh tiéu

Mo hinh tiéu duoc Viét trong chuong trinh Matlab da giéi thiéu trong chuong II.
Céc s liéu duoc tinh toan trong md hinh bao gom: sé liéu mua trong 50 nim (1960
— 2010) cua tram Vinh; mit cat cac kénh theo cac kich thude duge dé xuat ma rong

(bang 3.14): muc nudc ban dau caa hé thong.

Dé xay dung md hinh tiéu cho hé théng, néu sir dung Mike 11 truc tiép thi qué trinh
tinh toan s& mat rat nhiéu thoi gian. Vi thé, tac gia dé suét giai phap xay dung ma
tran bang tra 1a két qua duoc tinh doc 1ap tir Mike 11. Cu thé viéc xay dung bang tra

thong qua 2 budc:
Budc 1: Thiét 1ap md hinh tiéu Mike 11 cho hé théng:

Téc gia da xay dung hé théng mang song, s6 héa 5 kénh chinh caa hé théng véi
téng chiéu dai 1a 21,5 km, voi 114 mit cat kénh va thiét 1ap cac bién tinh toan. Tai
licu khi twong duoc lay theo ngdy va duoc thu thap tai tram Vinh. Tac gia ciing da

thiét 1ap Tram bom 12/9 va Hung Chéu trong mo hinh tinh toan.

% So dd mang:
Khu vuc nghién ciu 12 mot khu vire 13 mot hé thdng hoan chinh. Vi vay, khi
tinh toan thay lec cho khu vuc can phai xem xét toan bd céc kénh chinh
trong khu vuc. hé théng céc kénh chinh bao gom 5 kénh véi tong chiéu dai 1a
21,5 km. Gom cac kénh: Kénh 12/9; Kénh Tién Thang; Kénh Hanh Phc;
Kénh Hung Nghia; Kénh Lé Xuan DPao.
Cu thé so d6 mang hé thong nhu hinh 3.4
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Hinh 3.4. So d6 mang lwéi hé thong kénh chinh

¢ Nhiém vu tinh toan:

100000
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Tinh toan thuy luc dé mé ta ché do thuy luc trong mang ving 9 xa voi truong hop
hién trang, twong lai véi c4c tan suat thiét ké 85%. Tir d6 xac dinh dwgc muc nudc
va luu luong cho ting doan kénh dé phuc vu cho nghién cau tac dong cua dong

chay kiét dén khu vuc nghién cuu.

¢ C4c bién tinh toan
- Bién trén caa md hinh:Véi so d6 mang tinh toan da duoc xé4c dinh & trén,
bién trén ciaa mé hinh thuy luc la bién Iuu lugng tai tram bom 12/9.
- Bién duéi cia m6 hinh:Bién dudi cia mé hinh thuy luc la qué trinh muc
nudc theo thoi gian taitram bom Hung Chau.

% Tinh toan kiém dinh md hinh:

Dé kiém dinh mé hinh thiy lrc véi bo thong s6 di cé sau khi tinh toan mé phong
trong mua kiét cho khu vuc nghién ctu, thoi ky kiét co s liéu thuc do tir 25-
30/07/2011 da duoc chon dé tinh toan kiém dinh.

Két qua md phong kiét tir7-20/04/1989 va kiém dinh tir 25-30/07/2011 cho thay:

- Két qua tinh todn md phong ché d6 thuy luc kiét va kiém dinh tai tat ca cac
nat kiém tra cd sb liéu quan tric ¢ céc vi tri cho két qua muc nude va gid tri thue do
chénh nhau khong dang ké; Puong qua trinh dién bién muc nudce trong thoi ky kiét
nam 1989 va kiém dinh 2011 gitra qud trinh tinh todn va qua trinh thuc do twong dbi
st nhau.

- Két qua tinh toan md phong va kiém dinh kha phu hop véi thuc té khao sét,
nhu vay bo théng sé si dung trong mé hinh thuy luc da phan anh kha chinh xéac ché
d6 thay luc trong mua kiét caa khu vyuc nghién ciu, du do tin cay dé tién hanh cac

tinh toan thuy luc kiét cho cac truong hop nghién cau trén hé thong.
Buéc 2: Ung dung md hinh Mike 11 xay dung ma tran tiéu cho hé thong

Pé don gian tinh toan, mot doan Script duoc viét dé tu dong thiét 1ap ma tran dau
vao, két hop véi mo hinh Mike 11 da thiét 1ap ¢ trén. Pong thoi tinh toan dong bo

cho ma tran dau vao c6 dai mua tir 0 dén 350 mm véi budc tinh toan 12 10 mm va
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muc nudc ban dau hé théng dao dong tir 0 dén 5m véi budce tinh toan 1a 10 cm. Cu

thé nhu sau:

clear all;

Q

% /muc nuoc kenh

tmpdir = 'D:\WORK\RESEARCH\ProposalForDocTor\Tool\MIKE MrAn';
i=1;
for inWL = 0 : 0.1: 5
j =1
for Mua = 650:-10:0
%1 dua mo hinh mua ngay
dayRainTemp =

[3.5;3.5;7;7;10.5;10.5;10.5;14;17.5;21;21;24.5;35;28;24.5;24.5;17.5;17.5;
14;10.5;10.5;7;7;3.5];
dayRain = dayRainTemp* (Mua) /350;
v = taoDFS0 (dayRain, tmpdir) ;
%2 dua muc nuoc ban dau
fid = fopen('HD Temp.hdll','rt') ;
X = fread(fid) ;
fclose (fid) ;

X = char (X."') ;
S1 = 'G waterlevel = 3.5';
S2 = strcat ('G waterlevel = ',num2str (inWL));

[

% replace string S1 with string S2
Y = strrep(X, S1, S2) ;
fid2 = fopen('HD.hdll','wt') ;
fwrite (£id2,Y) ;
fclose (fid2) ;
%3 chay Mike
p = strcat('"C:\Program Files
(X86) \DHI\2012\bin\x64\Mikell.exe" -s "', tmpdir, '\Sim.simll"");
status = system(p, '-echo');
%Tao dfsO
% cau truc duong dan thuc hien lenh : Chuong trinh '"program"'+ duong dan
file 'path\file'...

q = ['"C:\Program Files
(X86)\DHI\2012\bin\x64\resllread.exe""', ...
' -someres',tmpdir, '\someresFILE.txt"', ...
' -MakeDfs0 ', tmpdir, '\Result\HD 2016.resll ', tmpdir, '\kq'];

status = system(qg, '-echo');
%4 doc ket qua
[WBom (i,J) WLendLXD(i,j)] = docDFSO (tmpdir) ;
=3 +1
end
i = i+1
end

Tong cong da co 1.836 kich ban, ra duoc 2 két qua vé (i) quan hé tong luong tiéu

ngdy theo luong mua ngdy va muc nuéc trong kénh dau ngay; (i) quan hé muyc
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nudc cudi ngay trén kénh, luong mua ngdy va muc nude trong kénh dau ngdy, nhu
hinh 3.5:

Luong mua (mm)

x 10°
0
Lugng
12 .
50 nu6c
can tiéu
3
100 10 (m°)

150

200

250

300

350

0 1 2 3 4 5

Muc nuédce trong kénh (m)

Hinh 3.5. Ma trdn quan hé mwa, mwc nuwdc trén kénh va lwong nuwdc can tiéu

Ma tran tiéu nay 12 mot bang tra (ng véi tiing tran mwa va muc nuée dau ngay trén
kénh s& cho ta 1 két qua vé luong nudc can tiéu.Ma tran tiéu thay thé s& dam bao

yéu cau vé mat khéi lwong va giam rat nhiéu thoi gian tinh toan.
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Bdng 3.15.Két qud tinh todn quan hé muwa, muwe nwéc trén kénh va lwong

nwéc can tiéutrén kénh Lé Xudn Pao

Luong mua
Muc nudce
trong kénh 350 300 250 200 150 100 50 0
0 -342650 |-178890 | -12460 0 0 0 0 0
10 -346210 |-192240 | -17800 0 0 0 0 0
20 -354220 | -194020 | -28480 0 0 0 0 0
30 -359560 | -207370 | -36490 0 0 0 0 0
40 -366680 |-212710 | -41830 0 0 0 0 0
50 -374690 | -221610 | -51620 0 0 0 0 0
60 -383590 | -240300 | -58740 0 0 0 0 0
70 -388930 |-255430 | -70310 0 0 0 0 0
80 -400500 | -265220 | -82770 0 0 0 0 0
90 -412960 |-278570 | -93450 0 0 0 0 0
100 -418300 | -290140 | -101460 0 0 0 0 0
110 -426310 | -308830 | -120150 0 0 0 0 0
120 -438770 | -322180 | -129940 0 0 0 0 0
130 -447670 | -336420 | -145960 -890 0 0 0 0
140 -458350 | -341760 | -158420 -8900 0 0 0 0
150 -470810 | -360450 | -172660 | -19580 0 0 0 0
160 -482380 | -374690 | -194020 | -32930 0 0 0 0
170 -492170 | -392490 | -209150 | -44500 0 0 0 0
180 -507300 | -409400 | -227840 | -66750 0 0 0 0
190 -517980 | -425420 | -252760 | -82770 0 0 0 0
200 -534000 | -439660 | -267000 | -102350 0 0 0 0
210 -543790 | -455680 | -289250 | -120150 -1780 0 0 0
220 -566930 | -477930 | -306160 |-139730 | -10680 0 0 0
230 -582060 | -497510 | -335530 | -164650 | -40050 0 0 0
240 -599860 | -520650 | -358670 |-186900 | -70310 -890 0 0
250 -628340 | -546460 | -378250 | -210040 | -87220 | -25810 -6230 0
260 -651480 | -570490 | -401390 | -241190 | -116590 | -54290 | -32040 -35600
270 -685300 | -594520 | -430760 | -263440 | -137950 | -80990 | -56960 -58740
280 -702210 | -629230 | -453900 | -288360 | -177110 | -106800 | -84550 -87220
290 -732470 | -647030 | -489500 | -314170 | -203810 | -129940 | -108580 | -109470
300 -768960 | -671950 | -516200 | -345320 | -222500 | -162870 | -136170 | -135280
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Bang 3.15 biéu thi mot sd két qua dién hinh cua bang tra quan hé mwa, muc nuéc
trén kénh Lé Xuan Pao va luong nudc can titu. Vi muc nudc trir lai trén kénh
dudi 1,2 m thi khi lugng mua dudi 250 mm thi khéng phai bom tiéu. Truong hop
gap con mua cuc doan 1én dén 350 mm/ngay thi ngay ca khi khdng trit nudc trong
hé théng kénh, toan hé thng van phai tiéu 342650 m2. Tong cong cd 1.836 kich ban

(xem chi tiét tai phu luc 9)

Luong mua (mm)

0 T T T =
4.5 Muc nudc
cuodi ngay
50 - 4 | trén kénh
(m)
3.5
100 -
- -3
150 -
- 125
200 = - )

250

300

350

0 1 2 3 4 5

Muc nuréce trong kénh (m)

Hinh 3.6. Ma trdn quan hé mwa, muc nwdc trén kénh va mwe nwéc cudi ngay
trén kénh
Hinh 3.6 12 ma tran quan hé mua, muc nudc trén kénh va myuc nudce cudi ngay trén
kénh 1a mot bang tra Gng véi ting tran mua va muc nude dau ngay trén kénh s& cho
ta 1 két qua 1a myc nuéc cudi ngay trén kénh.Két qua nay sé la sb liéu dau vao cho

viéc tinh toan luu lugng tiéu ngay hdm sau.
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Bdng 3.16. Két qud tinh toan quan hé mwa, muc nwéc trén kénh va muc
nwéc cusi ngay trén kénh Lé Xudn Pao
Luong mua
Muc nudc
trong kénh 350 300 250 200 150 100 50 0

0 3.92 330 | 269 | 161 | 0.68 | 0.18 | 0.00 | 0.00
10 3.94 332 | 272 | 167 | 0.73 | 0.27 | 0.10 | 0.08
20 3.96 333 | 275 | 1.74 | 081 | 0.36 | 0.20 | 0.17
30 3.98 335 | 278 | 1.80 | 0.89 | 0.45 | 0.30 | 0.27
40 4.00 3.36 | 281 | 1.87 | 0.97 | 0.55 | 0.40 | 0.37
50 4.03 3.38 | 284 | 194 | 1.06 | 0.64 | 0.50 | 0.47
60 4.05 340 | 287 | 201 | 1.15 | 0.74 | 0.60 | 0.57
70 4.08 341 | 289 | 208 | 1.23 | 0.84 | 0.70 | 0.67
80 4.11 343 | 292 | 216 | 1.32 | 0.93 | 0.80 | 0.77
90 4.13 345 | 295 | 223 | 1.41 | 1.03 | 0.90 | 0.87
100 4.16 346 | 297 | 231 | 150 | 1.13 | 1.00 | 0.97
110 4.19 348 | 3.00 | 239 | 159 | 1.22 | 1.10 | 1.07
120 4.22 350 | 3.02 | 247 | 168 | 1.32 | 1.20 | 1.17
130 4.25 352 | 3.04 | 254 | 1.77 | 142 | 1.30 | 1.27
140 4.28 354 | 3.06 | 260 | 1.86 | 1.52 | 1.40 | 1.37
150 4.32 3.56 | 3.08 | 264 | 196 | 1.62 | 1.50 | 1.47
160 4.34 3.58 | 3.10 | 268 | 205 | 1.71 | 1.60 | 1.58
170 4.38 359 | 3.12 | 270 | 214 | 1.81 | 1.70 | 1.68
180 4.40 361 | 3.13 | 272 | 223 | 191 | 1.80 | 1.78
190 4.44 363 | 3.15 | 274 | 233 | 201 | 1.90 | 1.88
200 4.46 3.65 | 3.17 | 276 | 242 | 2.11 | 200 | 1.98
210 4.49 3.67 | 3.18 | 278 | 251 | 221 | 2.10 | 2.08
220 4.51 3.69 | 3.19 | 280 | 257 | 230 | 220 | 2.18
230 4.53 3.70 | 3.19 | 281 | 255 | 240 | 230 | 2.28
240 4.54 3.71 | 3.20 | 281 | 254 | 250 | 240 | 2.38
250 4.54 3.71 | 3.20 | 2.81 | 254 | 248 | 247 | 2.48
260 4.54 3.71 | 3.20 | 2.81 | 254 | 248 | 248 | 2.45
270 4.54 3.71 | 3.20 | 2.81 | 254 | 249 | 248 | 2.46
280 4.55 3.71 | 3.20 | 281 | 254 | 249 | 248 | 2.46
290 4.54 3.71 | 3.19 | 281 | 255 | 248 | 248 | 2.46
300 4.54 3.71 | 3.20 | 2.81 | 255 | 248 | 248 | 2.46
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Bang 3.16 biéu thi mot sé két qua dién hinh cua bang tra quan hé mwa, muc nuéc
trén kénh va myc nuéc cudi ngay trén kénh Lé Xuan Pao.Véi timg truong hop tng
V6i luong mua, muc nudc trén kénh s& cho ra myc nudce cudi ngay trén kénh Lé

Xuan Pao. Tong cong c6 1.836 kich ban (xem chi tiét tai phy luc 10)

Nhu vay, tac gia da thiét lap duoc mot hé théng moé hinh tudi, tiéu, can bang nudc
trong d6 da wng dung mo hinh Mike 11 cho hé théng 9 x3 Kénh Lé Xuan Dao trong
viéc xay dung mot ma tran tiéu thay thé dé dam bao yéu cau vé mat khéi lugng va

thoi gian tinh todn von 1a diém can tro chinhtrong cac bai toan toi uu.

3.2.2 Tinh toan céc sé ligu ddu vao mo hinh

Sau khi ap dung cac cong thuc, st dung Matlab dé xay dung mé hinh, véi chudi
thoi gian 50 nam (18.250 ngay), c6 cac két qua vé tong luong x4, dung tich that cua
hé théng, dong chay dén, dong chay vao do mua va tong lwong béc hoi mit thoang

trén kénh. Céc két qua nhu sau:

- Tong luong xa: Két qua tinh toan tong luong xa theo phu luc 11 va duoc
biéu thi du6i dang db thi hinh 3.7.
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Hinh 3.7. Biéu do tong lwong xd (m3/s)
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Nhu vay, v6i chudi thoi gian 50 nim, c6 ngay luong nudc xa 1én téi hon 14 m3/s,

trung binh ngay xa khoang 2 m3/s.

- Dung tich chira trong hé théng: Két qua tinh toan theo phu luc 11 va duoc
biéu thi du6i dang db thi hinh 3.8.
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Hinh 3.8. Biéu dé dung tich ciia hé thong (10°md)
Dung tich trung binh trén hé thong khoang 0,27 triéu mé.

- Luong béc hoi mit thoang: Két qua tinh toan lwong bdc hoi mat

thoangtheo phu luc 11 va duoc biéu thi dudi dang db thi hinh 3.9.
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Hinh 3.9. Biéu dé lwong béc hoi mit thodng trén kénh (10°m3/ngay)
Luong bdc hoi miat thoang trung binh 2x10* triéu m® ngay.

- Dong chay vao do mua: Két qua tinh toan luong dong chay vao do mua
theo phu luc 11 va duoc biéu thi duéi dang db thi hinh 3.10.
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Hinh 3.10. Biéu d6 dong chdy vio do muwa (m°'s)
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Khu vuc ¢6 luong mua twong ddi doi dao nhung lai kha chénh léch gitta mia mua
va mua kho. C6 nhitng ngay dong chay vao do mua 1én téi 120 m¥/s, nhung lai c6

rat nhiéu ngay khong c6 dong chay vao do mua. Trung binh khoang 15 m3/s.

- Dong chay lay vao: Két qua tinh toan dong chay vao theo phu luc 11 va
duoc biéu thi duéi dang db thi hinh 3.11.

5.00E+01
4.50E+01
4.00E+01
3.50E+01
3.00E+01
2.50E+01
2.00E+01
1.50E+01 -
1.00E+01 -
5.00E+00 -
0.00E+00

Hinh 3.11. Biéu dé dong chdy ldy vio (m3ls)

Dong chay lay vao cua hé thong phu thudc rat nhidu vao myc nuéc tai cong Nam
Dan, trung binh khoang 20 m/s.

3.2.3 Mgt Pareto va gidi phap véan hanh

Toan bo khung giai phap da duoc viét trén ngdn ngix Matlab tinh toan trén 1 chudi
thoi gian 50 nam, theo ngay, tong cong 18.250 budc. Bai toan duoc tinh toan tbi wu
trén 200 thé hé, trong mdi 1 thé hé sé lugng cé thé trong quan thé 1a 5.000. Téng
cong ¢ 5.000 x 200 = 1.000.000 lan danh gia, véi mdi 1 giai phap (1 ca thé) duoc
danh gia, thuat toan thyc hién trong 14 gidy, tong cong la 14 x 1.000.000 =
14.000.000 gidy = 3.888 gio' = 162 ngay. Thoi gian tinh toan nhu vay la qué 16n, tac

gia da tng dung giai phap tinh toan song song trén 1 may tinh stur dung chip Xeo E5
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gian tinh toan rat xudng con 5,12 ngay.

Chung ta c6 thé hiéu quan thé 5000 nay chinh 1a 5000 giai phap van hanh. 5000 giai

phap dua ra ban dau dugc goi 1a quan thé cha, 5000 giai phap sau duoc goi la quan

thé con.

Trong qua trinh chay md hinh tinh toan bang thuat toan NSGA II dén thé hé gan
200 va 200 thi mat pareto khong cé su phat trién thém va gan nhu 13 ding lai vi thé
NCS cho ding qué trinh chay tai 1an chay thir 200 (thé hé 200). Cac budc tinh toan
cua thuat toan NSGA II dugc thé hién tai phu luc 12. Sau khi tinh toan, ra dugc

nghiém la mat Pareto nhu hinh 3.12.

3265

3260

3255

Tong
luong nude
can tiéu
(trieu m)

3250

3245

3240

3235

3230

3225

\

88.2 88.3 88.4 88.5 88.6 88.7 88.8 88.9 89 89.1 \ 89.2

Tong lugng nude thiéu hut (triégu m®)

Hinh 3.12. Két qud nghiém pareto
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Két qua cua cua giai phap van hanh 1a mit pareto véi truc tung biéu thi tong luong

nudce tiéu va truc hoanh biéu thi tong luong nudce thiéu.

Nhu vay, véi két qua 1a mot tap hop cac nghiém téi wu khong troi s& cho ra 5.000
giai phap téi vu trén khong gian ham muc tiéu cua téng luong nudce tiéu va luong
nude thiéu hut. Véi tinh toan nay, tong lugng nudc thiéu hyt trong 50 nim dao dong
tir 88,3 triéu m® dén 89,1 triu m?; tong luong nudce can tiéu dao dong tir 3.228 tridu

m3 dén 3.258 tricu m?.

C6 3 xu thé cua giai phap van hanh cho hé théng nhung ludn dam bao tinh téi
wu:(1) Phuong 4n wu tién tiéu chi cip nudc cho cay trong, (2) Phuong 4n wu tién
tidu chi vé tiéu ung, va (3) phuong an cin bang giira 2 tiéu chi trén. Chon 3 phuong
an A, B, C dién hinh cho 3 xu thé (bang 3.17 va hinh 3.13), c6 thé thay trén mat

pareto:

Phuong 4n A 1a phuong an dai dién cho cac phuong an theo xu thé wu tién tiéu chi
cap nuéc cho cay trong, véi phuong an nay thi luong nude thiéu hut chi 88,30014
triéu m? 12 nho hon so véi cac phuong an B va C. Tuy nhién luong nuéc can phai

bom tiéu lai Ién hon 2 phuong 4n con lai, cu thé 133258,487 triéu me.

Phuong 4n B 1a phuong 4n dai dién cho cac phuong 4n theo xu thé can bang giira
tiéu chi cap nudc cho cay trong va tiéu chi vé luong nudc tiéu. V6i phuong an nay,
lwong nuéc thiéu hut cho cay trong 1a 88.98166 triéu m?, trong khi d6 luong nude
tiéu la 3252,492 trieu mq.

Phuong 4n C 13 phuong 4n dai dién cho cac phuong 4n theo xu thé uu tién tiéu chi
Vé tiéu Ging. Phuong an nay co tong lugng nudc tiéu 1a 3228,512 tricu m3, nhé hon 2
phuong an A va B, nhung lugng nuéc thiéu hut 1a 89,10011triéu md, lai 16n hon 2

phuong 4n A va B.
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Bdng 3.17: Cdc phwong dn téi wu dai dign

Phuong an | Tong lwgng nuéc thiéu | Tong lwgng nuéde tiéu

A 88.30014 3258.487
B 88.98166 3252.492
C 89.10011 3228.512

3260 4 /
L 4
3255 /

Tong
lugng
nudc can
tiéu
(trieu m®)

3250

3245

3240

3235

3230

3225 \

88.2 88.4 88.6 88.8 89 \89.2

Tong luong nudc thiéu hut (trigu m®) \

Hinh 3.13. Cic nghiém dién hinh @

5000 phuong 4n nay la cac phuong an dé hd tro van hanh hé thong theo thoi gian

thuc dang x4p xi héa. Voi muc nude thuc va dung tich thuc hang ngay cta hé thong
s& dugc nha van hanh dua vao mé hinh tinh toan dau ngay. M6 hinh s& goi ¥ ngay
hoém nay van hanh 1 luu luong bang a, dwong nhién 1a gia tri nay d nam trong giGi
han vé vat 1y ctia cac cong trinh trén hé théng. Viéc van hanh cu thé trong ngay hom

d6 1a linh hoat, phu thudc ngudi van hanh. Nguodi van hanh c¢o thé linh hoat tuy
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theotinh hinh thuc té trong ngay can wu tién tiéu chi nio thi s& dua ra 1 giai phap

van hanh phu hop.

Vidu 12 tiéng dau ngay van hanh luu lugng la al, 12 tiéng sau van hanh luu lugng
1a a2, (al+a2)/2=a. Piéu nay giai thich ludn cho viéc tai sao ma ham muc tiéu
khong cé cac thong sb chi tiét ciia cac cong trinh trén hé thong. Tuy vay, cac thong
sd cuia cong trinh trén hé thdng di duoc 4n trong mo hinh Mike 11 nhim xdy dung

cac can trén va can dudi cho a.

3.2.4 Ung dung tinh toan cho néim dién hinh

Téc gia lva chon nam 2014 1a nim dé tinh toan thir nghiém. Nam 2014, khu vuc
nghién cau xay ra day di cac loai hinh thoi tiét han han va 1ii Iut.

3.2.4.1 Céac s6 ligu ciia nam 2014 dwoc sir dung d@é phuc vu tinh toan bao gom:

a. Cac dic diém vat ly cua hé théng

- S6 lidu myc nude thugng lwu cdng Nam Dan.

- C4c thong s ky thuat cua tram bom 12/9 va tram bom Hung Chau.

- Céc thong sé ki thuat cua cac kénh chinh trong khu vuc nghién cau: chiéu dai,

rong, hé sé mai, ...
b. S6 liéu khi tuong

S4 liéu mua, nhiét do, dd am, gié, bbc hoi, sé gio ndng duoc ldy véi chudi sé lidu.
Cac s6 lidu nay duoc thu thap tir Tram khi twong Vinh, Nghé An, vi tri dia Iy:
105%40’ Kinh d6 Pong, 18°40° Vi d6 Bac, & do cao 6m.

c. Chi s6 ENSO

B¢ chi s6 NINO 3.4 SST dugc chon dé dua vao mé hinh tinh toan

3.2.4.2 Két qud tinh toan

Sau khi ap dung cac cong thuc, st dung Matlab dé xay dung mo hinh, véi chudi

thoi gian 365 ngay, co cac két qua vé tong luong xa, dung tich that cua hé thdng,

dong chay dén, dong chay vao do mua va tong lwong bdc hoi mat thoang trén kénh.
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Két qua tinh toan duoc tong lugng nudc tiéu ca ndm 13 65.17531 triéu m® va tong

luong nudce thiéu hut 1a 1.785331 triéu m3.

Bdng 3.18: Twong quan vdn hanh nam 2014 véi cdc phwong dn t6i wu dgi dién

Phuong an | Tong lwgng nuéc thiéu | Tong lwgng nuéce tiéu
A 1.766003 65.16975
B 1.782002 64.57024
C 1.779633 65.04985
2014 1.785331 65.18531
// /
65.3
/ / 2014
65.2 * v / ‘I——
. 65.1 y
Tong *
lugng 65
nuéc can
tieu | 549
(trieu m?) | 648
64.7
64.6
PS \
64.5 . . ; ; .
1.765 1.77 1.775 1.78 1.785 }9\\

Tong luong nudc thiéu hut (trigu m®) @

Hinh 3.14. Twong quan giita cdc nghi¢gm dién hinh va thuc té

vdan hanh nam 2014
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Tur bang 3.18 va hinh 3.14, so sanh gitra viéc van hanh thuc té ciia nam 2014 véi
viéc ap dung cac giai phap van hanh téi vu A, B va C vao van hanh hé théng cho

nim 2014 ¢6 thé nhan thay:

Néu ap dung giai phap van hanh A cho nim 2014 thi tong lugng nude thiéu hut nho

hon 0,02 triéu m® va tong luong nude tiéu sé& giam duge 0,016 triéu m®,

Néu ap dung giai phap van hanh B cho nim 2014 thi tong luong nudc thiéu hut nho

hon 0,0033 triéu m®va tong luong nude tidu s& giam duoc 0,62 triéu mS.

Néu ap dung giai phap van hanh C cho nim 2014 thi luong nuéc thiéu hut nhé hon

0,006 triéu m® va luong nudc tiéu sé giam dugce 0,14 triéu m®.

Nhu vay, so sanh véi ca 3 dién hinh van hanh dai dién ctia mat t6i wu pareto 1a A, B
va C dé thir nghiém cho nim 2014 déu cho thiy cac két qua tét hon so véi thuc té

van hanh.
Két luAn chwong 3

Trén co s& cac nghién ctu tong quan vé ca thuc tién va phuong phap luin da dugc
dua ra trong chuwong II, tic gia di tinh toan cin bang nudc tdng thé cho toan ving,
chi ra lwong thiéu hut &ng vai cac tan suit dién hinh va dua ra giai phap quy hoach
can thiét cho khu vuc nghién ctu, nang dung tich trir ciia kénh tir hon 400.000 m?
1én hon 1,6 triéu m3 dap tng nhu cau bd sung nudc cho cac thang mua kiét. Mac du
nhitng yéu t6 kinh té chua duoc xem xét dén nhung giai phap nay ciing di dua ra
dugc nhitng co s cho cac nghién ciu tiép theo, dong thoi ciing da tap hop va hé

théng mét bo sb liéu can thiét dé cho nghién ctu giai phap van hanh cho hé thong.

Trong noi dung nghién ciu vé giai phap van hanh, mot thuat toan tim kiém giai
phap van hanh toi wu da duogc 1ap bang ngdn ngir 1ap trinh Matlab. Thuat toan nay
ldy thuat toan t6i wu da muc tiéu di truyén NSGA Il 1am co s, bai toan duoc
chuyén vé tim tham sb cia mot dang ham van hanh da dugce dé xuat véi muc tiéu toi
wu hoa 2 chi tiéu vé tong luong tiéu va lwong nuéc thiéu hut ma luén mau thuan

nhau trong thuc té.
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Bai toan vé tudi va tiéu trong hé thong la mot hé thong cac phwong trinh phi tuyén
phtrc tap ma khong dé xu ly voi cac thuat toan téi uu thong thuong, viéc lra chon
mot thuat toan thudc 16p tién hoa da muc tiéu nhu NSGA II dam bao cho viéc xéac
dinh duoc mot nghiém gan dén toan cuc thi van hon 1 cac thuat todn manh mé
thudc 16p phi tuyén vén thong thuong chi dam bao dugc nghiém cuc bo va thuat
toan nay con co loi thé trong viéc dé dang két hop nhitng mé hinh thay dong luc
hoc tiéu nhu Mike 11. Tuy vay, thoi gian tinh toan van 1a rat Ion va dé xir Iy van dé
nay tac gia da dua ra mot giai phap tinh toan “off line” v&i mo hinh tiéu dé tao ra
mot ma tran tiéu dugc dinh san trudc va sau d6 ma tran nay dugc st dung trong qua
trinh tim kiém giai phap t6i wu.

Két qua sau 200 thé hé, véi mot sé luong da 16n, khoang 5.000 cé thé trong quan
thé, qué trinh tim kiém d3 hoi tu dén mot mat pareto ¢6 mat do nghiém va tinh da
dang kha cao. Tir mat pareto ndy, 3 nghiém dién hinh d3 dwoc lya chon dé thu

nghiém cho nim 2014 véi két qua 1a tét hon so véi thuc té van hanh.
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KET LUAN VA KIEN NGHI
Két luan

Véi tinh hinh khi hau dién bat thuong, phét trién kinh té nhanh, nhu cau nudc doi
hoi ngay mot cao vé muac do va yéu cau.Trong khi d6, han han xay ra ¢ khap noi
trén thé giéi, ¢ ca nhitng ving mua nhiéu ciing nhu nhitng ving mua it.Cac giai
phap cho hé théng tudi tiéu mang tinh truyén théng nhu quy trinh van hanh (mot
giai phap tinh) trong tuong lai s& khdng con phi hop, didu nay doi hoi céc giai phap
phai mang tinh thich tng cao hon trong ca thiét ké va van hanh. Vi thé, trong luan

an nay da giai quyét va dat duoc nhitng két qua sau:

1. Luan 4n da tong quan duogc tinh hinh han han, cac tac dong cua han han dén
san xuat ndng nghiép va cac giai phap chong han trén Thé gioi va o Viét
Nam. Lu4n an di tong quan duoc cac k§ thuat ti wu, dic biét 1a cac nghién
ctru vé tinh todn toi wu cho cac cong trinh thuy lgi trén Thé gisi va ¢ Viét
Nam. Trén co sé nghién ciu téng quan céc k¥ thuat téi wu, ludn an da dva ra
duoc nhimg wu nhuoc diém caa cac ki thuat tdi vu lam co sé dé lua chon k§
thuat téi wu phu hop cho cac nghién ciu.

2. M0 ta chi tiét cac ky thuat duoc &p dung trong nghién ctu, dwa ra duoc
khung giai phap t6i wu va trinh ty thuc hién ciing nhu giai thich rd rang thuat
toan s€ duoc st dung. Cac phuong phap nghién ctru da dugc sir dung trong
luan &n 1a cac phuong phap c6 co sé khoa hoc chat ché. Bé giai quyét theo
cac phuong phap nay, tac gia da st dung mot loat cac cong cu tién tién nhu
Cropwat, Mike 11, Mike Basin va dic biét 1a ky thuat téi vu da muc tiéu
NSGA II. Viéc ung dung k¥ thuat toi wu trong xay dung giai phap van hanh
cho mot hé théng tudi 1a mai va thudt toan di truyén sap xép cac nghiém
khong trgi NSGA 11 1a chua dugc sir dung dé tinh toan cho bat ky hé thong
thay loi nao ¢ Viét Nam.

3. Luan &n da tinh todn can bang nudc tong thé cho toan ving, chi ra véi tan

Suit 75%, luong nudc thiéu hut thuong xuat hién tir thang 12 dén thang 7
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nam sau, tap trung vao cac thang 1, 2, 3, 4 va 7, s6 nam thiéu nudc chiém tir
5 dén 18%, thang thiéu hut 16n nhat 1a thang 7 thiéu hut 0,83 triéu m3, thang
thiéu it nhat 1a thang 12 thiéu hyt 0,35 triéu md, tong hop ca nim toan ving
thiéu 2,31 triéu m3. Véi tan suat 85%, lwong nudc thiéu hut thuong xuat hién
tir thang 12 dén thang 7 nim sau, tap trung vao cac thang 12, 1, 2, 3,4 va 7,
s6 nam thiéu nude chiém tir 6 dén 20%. Thang thiéu hut 16n nhat 1a thang 4
thiéu hut 1,51 triéu m3, thang thiéu it nhat 1a thang 1 thiéu hut 0,42 triéu m®,
téng hop ca nam toan ving thiéu 7,58 triéu m3. Chin x& thudc ving nghién
ctu thiéu hut ca ndm 13 1,65 triéu m3. Tir d6, dua ra giai phap quy hoach can
thiét cho khu vuc nghién ctu, nang dung tich trir caa kénh tir hon 400.000
m?3 1én hon 1,6 triéu m3 dap ung nhu cau bd sung nudc cho cac thang mua
Kiét.

. Trong ndi dung nghién ctu vé giai phap van hanh, mot thuat toan tim kiém
giai phap van hanh tbi vu di duoc 1ap bang ngdn ngit 1ap trinh Matlab. Thuat
toan nay lay thuat todn tbi vu da muc tiéu di truyén NSGA II lam co sd, bai
toan dugc chuyén vé tim tham sé cua moét dang ham van hanh da duoc dé
XUt v&i muc tiéu tdi wu hoa 2 chi tidu vé tong luong tiéu va lugng nudc
thiéu hut ma luén mau thun nhau trong thyc té. Két qua sau 200 thé hé, voi
mot s6 luong du 16n, khoang 5.000 ca thé trong quan thé, qua trinh tim kiém
d3 hoi tu dén mot mit pareto c6 mat d6 nghiém va tinh da dang kha cao. Tir
mat pareto nay, 3 nghiém dién hinh di duoc lya chon dé thar nghiém cho
nam 2014 vai két qua 1a giai phap van hanh A sé cho tong luong nudc thiéu
hut nho hon 0,02 triéu m3 va téng luong nudc tiéu s€ giam dugc 0,016 triéu
m3; Giai phap van hanh B thi téng luong nudce thiéu hut nhé hon 0,0033 triéu
m?3 va téng luong nudc tiéu s& giam duoc 0,62 triéu m®; Giai phap van hanh
C thi luong nuéc thiéu hyut nho hon 0,006 triéu m® va luong nudc tiéu sé
giam dugc 0,14 tricu m3. Nhu vay 13 véi ca 3 giai phap dién hinh duogc lya

chon, néu ap dung cho van hanh hé théng vao nim 2014 thi déu cho két qua
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t6t hon van hanh thuc té cia nim 2014. Céc giai phap t6i uu nay sé& gilp cac

nha quan ly, van hanh lya chon dugc moét giai phap van hanh phu hop.
Kién nghi

Viéc ung dung cac ki thuat tdi wu trong quan ly va van hanh cac hé thng cong
trinh thay loi da duoc sir dung rong réi trén Thé giéi va duoc chang minh 12 hiéu
qua. Tuy nhién, linh vic ndy méi duoc tiép can tai Viét Nam nhimg nim gan day.
Vi vay, két qua dat duoc cua luan &n mai chi 13 bude dau, can cé nhitng nghién ctu

sau hon.

Phwong phap st dung k¥ thuat ti vu trong van hanh hé théng dé thu trit nuéc mua
mua phuc vu cho mua kiét doi hoi sé liéu dau vao chuan xac va céc thiét bi hd tro
véi cau hinh manh dé xt ly. Vi vay, dé tng dung rong réi vao thyc tién thi can dugc
tiép tuc nghién ctru hoan thién céc thuat toan téi wu va cai tién ki thuat tinh toan dé

day nhanh qué trinh tinh toan nham dat duoc hiéu qua cao hon.



133

DANH MUC CONG TRINH PA PUQC CONG BO

. Nguy&n Quang An, Sir dung thuat toan NSGA 11 téi vu van hanh trir nuéc
mua mua st dung cho mua khd trén hé théng kénh chinh viing 9 xa kénh Lé
Xuén Dao, hé thdng thuy loi Nam Nghé An. Tap chi Khoa hoc va cdng nghé
Thuay loi,Vién Khoa hoc Thay loi, sé 39,thang 8 nim 2017.

. Nguyé&n Quang An, Xam nhap min ha du séng Ca va vai tro diéu tiét cua
cac ho chira thuong nguon. Tai chi Tai nguyén nudc, sé 3, thang 7 nim
2017.

. Nguy&n Quang An, Nguyén Xuan Lam, Danh gi4 tac dong diéu tiét hd chua
dén xam nhap man ha du luu vuc séng M4, Tap chi Khoa hoc va cong nghé
Thuay loi,Vién Khoa hoc Thay lgi, s6 22, thang 8 nam 2014.

. Nguy@n Quang Trung, Nguyén Quang An, C4c giai phap giam thiéu tac
dong cua dong chay kiét, chéng han va ngan min ving ha luu séng Ca, tap
chi Khoa hoc va Cong nghé Thuy loi, Vién Khoa hoc Thuy loi, sb 21,thang 6
nam 2014.

. Ha Hai Duong, Nguyén Quang An, Pinh Thuy Linh, Tac dong cua bién doi
khi hau dén cac linh vuc ndng nghiép va giai phap tng phé. Sach chuyén
khao, Nha xuat ban Néng nghiép, Ha Noi, nam 2012.

. Vi Thé Hai, Nguyén Quang An, Nghién ciru xac dinh ché do tuéi nho va
thanh long viing Nam Trung Bo bang ky thuat tuGi nho giot. Tap chi khoa
hoc k¥ thuat thay loi va méi truong, sé 34, thang 9 nam 2011.



134

TAI LIEU THAM KHAO

Danh muc tai liéu tiéng Vit

1.

BUi Thi Thu Hoa, Pao Van Khiém, Nguy2n Thi Thu Ha, (2012), Bai toan
phan bo tai nguyén nuéc bang mé hinh téi vu héa dong ap dung tai luu
vuc sdng Hong — Théi Binh, Tap chi Khoa hoc ki thuat Thay loi va Mai
truong, s6 39 — 2012.

Pai hoi dong Lién hop qudc Phién hop 47 Resolution 193 (1992).
Observance of World Day for Water A/RES/47/193, Ngay 22 thang 12,
1992.

Dao Xuan Hoc (2001), Nghién ctru cac giai phap giam nhe thién tai han
han & céc tinh Duyén Hai Mién Trung tir Ha Tinh dén Binh Thuan.

Poan Vian Canh (2005). Nghién ctu xay dung co sé khoa hoc va dé& xuat
cac giai phap bao vé va st dung hop 1y tai nguyén nudc vung Tay
Nguyén. Dé tai nghién ciru trong diém cip Nha nude KC.08.05 giai doan
2000-2005.

Hoang Ngoc Thanh va Duong Tuin Anh (2014), Ung dung thuat toan
tién hoa da muc tiéu trong thiét ké ti vu kién trdc mang vién thdng. Tap
san Khoa hoc va Pao tao truong Dai hoc Ba Ria - Viing Tau, s 1 - 2014,
91-98.

Lé Hung Nam (2015), Téi uu hoa hé thong va kha ning ung dung trong
quan ly tai nguyén nudc.

Luat tai nguyén nudc 17/2012/QH13.

Lé Trung Tuan (2009), D¢ tai cdp Nha nudc: “Nghién ciru tng dung céc
giai phap KHCN phong chdng han han phuc vu phat trién nong nghiép
bén vitng ¢ cac tinh mién Trung”, 2007 — 2009.

Mai Trong Thong (2006), Panh gia muc d6 kho han cia ving Pong Bic
va Pong bang Bic bo bang cac chi sé can can nhiét. Tap chi Khi tuong
thay van, thang 11/2006, tr. 8-17.


https://vi.wikipedia.org/w/index.php?title=%C4%90%E1%BA%A1i_h%E1%BB%99i_%C4%91%E1%BB%93ng_Li%C3%AAn_h%E1%BB%A3p_qu%E1%BB%91c&action=edit&redlink=1
http://www.un.org/ga/search/view_doc.asp?symbol=A/RES/47/193

135

10.Nguyén Hai Thanh (2006), Téi vu hoa, Nxb. Bach Khoa Ha Nai.

11.Nguyén Huu Hiéu va Hoang Diing (2015), Ung dung thuat toan NSGA 11
dé giai bai toan cuc tiéu ton that cong suat trén ludi dién phan phdi. Tap
chi khoa hoc va cong nghé Da Ning, quyén 2, s6 11 — 2015.

12.Nguyén Lap Dan (2010), B¢ tai cdp nha nudc “Nghién ctru co so khoa
hoc quan Iy han han va sa mac héa dé xiy dung hé thong quan 1y, d& xut
cac giai phap chién luoc va tong thé giam thiéu tac hai: nghién ctru dién
hinh cho ddng bang song Hong va Nam Trung B6”, 2008-2010.

13.Nguyén Quang Kim (2005), Dé tai cdp Nha nudc:“Nghién ciru du bao
han han ving Nam Trung Bo va Tay Nguyén va xay dung cac giai phap
phong chdng”, 2003 — 2005.

14.Nguyén Quang Trung (2011 — 2014), Nghién ciru dé xuat giai phap giam
thiéu anh huéng cua dong chay kiét phuc vu san xuat ndng nghiép, thay
san vung ha du séng Ca va sdng Ma.

15.Nguyén Thanh Hung (2012), Dinh gid nuéc va phan phdi téi wu tai
nguyén nuéc khan hiém & cip d6 luu vic séng — Thir nghiém & ving ha
lru hé théng song Bong Nai. Tap chi phat trién Khoa hoc va Céng nghé,
tap 15, s6 M2 — 2012.

16.Nguyén Thi Thu Ha, Nguyén Vin Tuan (2014), Phan b nuéc téi wu
trong ndng nghiép tai luu vuc Srepok, Tuyén tap Hoi nghi Khoa hoc
thuong nién.

17.Nguyén Thi Phuong (2010), Quan Iy tong hop luu vuc song Bé trén co sd
can bang tai nguyén nudc. Luan an tién sy nganh Sir dung va Bao vé tai

nguyén moi truong.

18.Nguyén Thanh Tung, Nguyén Thi Minh Tam va Nguyén Thi Thu Nga
(2015), Nghién ctiru phan bé nguén nudce trén luu vuc séng Ba. Tap chi
Khoa hoc Thity loi va Moi truong, sé 48 (3/2015), trudng Pai hoc Thiy
Loi.



136

19. Nguyén Trong Hiéu (1995), Phan b han han va tac dong cua ching &
Viét Nam, Dé tai nghién ctu khoa hoc cap Tong cuc.

20.Nguyén Trong Hiéu va Pham Thi Thanh Huong (2003), Pac diém han va
phan ving han & Viét Nam. Tuyén tap béo céo Hoi thao khoa hoc lan thi
8, Vién Khi tugng thiy van, B TN&MT, tr. 95-106.

21.Nguyén Vin Thing (2007), Dé tai “Nghién ctru va xiy dung cong nghé
du bao va canh bdo sdém han han ¢ Vi¢t Nam”. Vién Khoa hoc Khi tugng
Thay van va Moi truong, 2005-2007.

22.Nguyén Vi Huy, D6 Huy Diing, Ung dung mé hinh phan tich kinh té
GAMS trong danh gia tai nguyén nudc — Trudng hop dién hinh Luu vuc
song L& Budng. Tap san Khoa hoc va Cong nghé quy hoach thuy loi,
Vién Quy hoach Thay loi mién Nam.

23.Tran Thuc (2008), Dy 4n “Xay dung ban dd han han va muc d6 thiéu
nudc sinh hoat & Nam Trung by va Tay Nguyén”. Vién Khoa hoc Khi
tuong Thuy van va Méi truong, 2005-2008.

24.Vii Thé Hai (2012), Han han mién Trung va céc giai phap khic phuc.
Danh muc tai liéu tiéng Anh
25. Ahmed, J.A. and Sharma, A.K. (2005), “Genetic algorithm for optimal

operating policy of a multipurpose reservoir’, Water Resources

Management, pp. 145-161.

26. Barnett, T.P., M. Latif, N. Graham, M. Flugel, S. Pazan and W. White,
(1993), ENSO and ENSO - related predictability: Part 1 - Prediction of
equatorial Pacific sea surface temperatures with a hybrid coupled ocean
atmosphere model. J. Climate, 6, pp. 1545 - 1566.

27. Bhalme H. N. , Mooley D.A. (1980), Large-scale droughts/floods and
monsoon circulationMon. Weather Rev., 108, pp. 1197-1211.

28. C. Kirda (2000). Deficit irrifation scheduling base on plant growth stages
showing water stress tolerance.



137

29.Canon Julio, Gonzalez Javier (2009), Reservoir Operation and Water
Allocation to Mitigate Drought Effects in Crops: A Multilevel Optimization
Using the Drought Frequency Index. J Water Resource Planning
Management VVolume: 135, Issue: 6, pp.458-465.

30. Dantzig, G.B. (2002), “Linear programming”, Operations Research, pp. 42—
47.

31.Dinar, A., Rosegrant, M.W., and Meinzen-Dick, R. (1997), Water Allocation
Mechanism - Principles and Examples.

32.Donald A. Wilhite and Michael H. Glantz (1985), Understanding: the
drought phenomenon: the role of definitions.

33. Gibbs, W. J. and Maher, J. V. (1967), Rainfall deciles as drought indicators

34.Eric C. Schuck, W. Marshall Frasier, Robert S. Webb, Lindsey J. Ellingson
and Wendy J. Umberger (2005), Adoption of More Technically Efficient
Irrigation Systems as a Drought Response. International Journal of Water
Resource Development. Volume 21, no. 4, pp. 651-662.

35. Feifei Zheng; Aaron C. Zecchin; Holger R. Maier; and Angus R. Simpson
(2016), Comparison of the Searching Behavior of NSGA-1I, SAMODE, and
Borg MOEAs Applied to Water Distribution System Design Problems.

36.Jay R. Lund (2006), Rules of distributing drought discharging volume for the
surface water reservoir systems. Water Resources Planning and Management
magazine of U.S.A, volume 5, September.

37.John H. Holland (1975), "Adaption in Natural and Artificial Systems".

38. Julio Canon, Javier Gonzalez and Juan Valdes (2009), Reservoir operation
and water allocation to mitigate drought effects in crops: A multilevel
optimization using the drought frequency index.

39.Kang S. and Zhang J. (2004), Controlled alternate partial root-zone
irrigation: its physiological consequences and impact on water use efficiency.


http://ascelibrary.org/author/Zheng%2C+Feifei
http://ascelibrary.org/author/Zecchin%2C+Aaron+C
http://ascelibrary.org/author/Maier%2C+Holger+R
http://ascelibrary.org/author/Simpson%2C+Angus+R

138

40.Kalyanmoy Deb, A Fast and Elitist. Multiobjective Genetic Algorithm:
NSGA-II.

41. Kitoh Akio (1997), Mountain uplift and surface temperature changes.

42.McKee, T. B., J. Nolan, and J. Kleist, (1993), The relationship of drought
frequency and duration to time scales. Preprints, Eighth Conf. on Applied
Climatology, Anaheim, CA, Amer. Meteor, Soc., pp. 179-184.

43.Md. Atiquzzaman, Shie-Yui Liong, M.ASCE, and Xinying Yu (2006),
Alternative Decision Making in Water Distribution Network with NSGA-I1.

44. M. Mohammad Rezapour Tabar (2012), Multi- Objective Optimal Model for
Conjunctive Use Management Using SGAs and NSGA-I1 Models

45.Manne Janga Reddy (2006), “Swarm intelligence and evolutionary

computation for single and multiobjective omptimization”.

46. Michael G. McCarthy (2000), Developmental variation in sensitivity of vitis
vinifera L. (Shiraz) berries to soil water deficit.

47.Nur Evin Ozdemirel, Deb et al. (2000), A fast and elitist multiobjective
geneticalgorithm:  NSGA-II, IEEE Transactions on Evolutionary
Computation 6.

48.0Oladipo E. O. (1985), A comparative performance analysis of three
meteorological drought indices. International journal of climatology.

49.Palmer T. N. and D. A. Mansfield (1986), A study of wintertime circulation
anomalies during part EI Nino event using a high resolution general
circulation model. 1I: Variability of the seasonal mean response. Quarterly
journal of the royal meteorology society, vol 112, No 473, pp. 639 — 660.

50. Palmer, W.C. 1968. Keeping track of crop moisture conditions, nationwide:
The new Crop Moisture Index. Weather-wise 21, pp. 156-161.

51. Palmer, W. C, 1965: Meteorological Drought. Res. Paper No.45, 58pp.

52.Seth M. Siegel (2016), Let there be water. New York Time.


http://ascelibrary.org/author/Atiquzzaman%2C+Md
http://ascelibrary.org/author/Liong%2C+Shie-Yui
http://ascelibrary.org/author/Yu%2C+Xinying

139

53. Smakhtin V. U. and Hughes D. A. (2004), Review, automated estimation and
analyses of drought indices in South Asia. Working paper 83. Colombo, Sri
Lanka: International water management institute.

54. Shafer, B.A. and L.E. Dezman, (1982), Development of a Surface Water
Supply Index (SWSI) to Assess the Severity of Drought Conditions in
Snowpack Runoff Areas. Proceedings of the Western Snow Conference,
Colorado State University, Fort Collins, CO, pp. 164-175.

55. Stockdale, T.N. (2000), An overview of techniques for seasonal forecasting.
Stochastic. Environmental Research and Risk Assessment, 14, pp. 305-318.

56. Shukla J., Anderson J. and Tribbia J. (2000), Dynamical seasonal prediction.
Bulletin of the American Meteorological Society, Vol. 81, No. 11.

57. Taesoon Kim, Jun-Haeng Heo (2006), Application of multi-objective genetic
algorithms to multireservoir system optimization in the Han River basin.

58. Tarek Marabtene, Akira Kawanura, Kenji Jinno and Jonas Olsson (2002),
risk assessment for optimal drought management of an integrated water
resources system using a genetic algorithm.

59. Tushar Goel, Elitist Non-dominated Sorting Genetic Algorithm: NSGA-II.

60. Tsakiris G. , H Vangelis (2004). Towards a drought watch system based on
spatial SPI. Water Resources Management Nol, 1-12pp.

61. William M. Alley, (1984), The Palmer drought severity index: Limitation
and Assumption.

62. Yakowiz (1982), Dynamic programming application in water resources.
63. http://www.unescap.org/

64.http://iri.columbia.edu/our-expertise/climate/forecasts/enso/



http://www.springerlink.com/index/H3252566X316R1J5.pdf
http://www.springerlink.com/index/H3252566X316R1J5.pdf
http://journals.ametsoc.org/author/Alley%2C+William+M
http://www.unescap.org/
http://iri.columbia.edu/our-expertise/climate/forecasts/enso/

140

PHU LUC



Phu luc 1: S6 liéu mura tai tram Vinh
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LUQNG MUA TRUNG BiNH THANG TRAM

Pon vi : mm

X1max | Ngay xuét hién
I I 1 v \% VI VII [ VI | IX X X1 XIl | Year

1960 | 32.7|21.0| 1439 | 29.2| 2189 | 93.0| 41.9|179.0| 2829 | 596.5|130.0| 29.8|1798.8| 1155 5/20
1961 | 439|396 | 635 | 76.2| 257.0| 2742 | 705 | 1448 | 7324 | 3475 |167.3|207.5| 24244 | 223.1 9/23
1962 | 218 | 94| 56.9| 1114 | 36.0| 1242 | 117.2 | 1420 | 809.3| 328.8|123.0 | 15.7|1895.7 | 206.1 9/27
1963 | 10.1|40.3| 50.8| 247 | 425| 2143|1135 | 157.4| 5089 | 699.0|178.4| 47.8|2087.7| 304.0 10/5
1964 | 54.1|427| 269| 199 |2231| 378| 748|1695| 5451 | 876.5|187.1| 75.9|23334 | 274.0 10/9
1965 | 24.4|841| 58.6| 106.1 | 190.4 | 307.8 | 115.6 | 3925 | 2859 | 358.1|229.2 | 183.3 | 2336.0 | 205.5 8/20
1966 | 58.1|443| 522 | 445 330.2 17| 21.1| 158.2 99.7| 814.3(190.8| 77.7|1892.8 | 263.2 10/26
1967 | 39.3 350 | 16.2| 945 189.7| 649 | 13.8| 140.0| 8583 | 3115|2941 | 62.2|2119.5| 185.6 9/25
1968 89(421| 471| 859 | 754 | 416 |m 2240 | 3245| 215.8|206.3|133.8 m| 87.2 12/15
1969 | 84.4|365| 70.9| 26.4|101.7| 719 110.7| 16.6| 393.8 36.1|217.3 | 21.8|1188.1| 107.5 9/20
1970 | 516|158 | 356| 79.4|101.8|221.0| 36.9|4275| 819.9| 509.6 |1429 | 92.7|2534.7| 216.6 9/6
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1971 | 28.8|14.7| 13.4| 36.4| 169.8 | 155.9 | 527.4 | 37.7| 3443 | 816.8 6.7 | 198.8 | 2350.7 | 298.0 10/26
1972 | 21.3|70.1| 19.1| 93.0| 153.4| 113.9 | 455 | 1655 | 391.8| 5129 |163.1 | 53.7 | 1803.3 | 152.8 10/3
1973 | 49.4|11.1| 3551045 | 1186 | 32.0 | 431.9 | 151.3 | 1618.1 | 430.3 | 43.1| 15.9| 3041.7 | 384.6 9/19
1974 | 83.8|41.6| 545 | 49.7| 1245 | 78.9 4.7 | 356.2 778 | 4215 |176.3 | 58.6 | 1528.1 | 180.8 10/10
1975 | 115.1 | 31.2 | 43.9 40| 1121|1005 | 223 | 4835 | 499.2| 1498 | 93.7| 25.2|1680.5| 139.4 9/22
1976 | 53.4|599| 68.7| 51.8| 73.7| 1186 | 352 | 70.7 91.3| 321.8|462.7| 44.1|1451.9| 174.8 11/2
1977 | 60.8|24.2| 29.7| 484 | 77.6 01| 30.9|2410| 2209 | 2443|1373 | 70.6| 11858 | 1148 9/4

1978 | 61.2 683 | 615| 859 | 50.2| 855 | 58.9 | 4233 | 1543.2| 356.1 |118.8| 22.3| 29352 | 309.8 9/17
1979 | 98.0| 285 | 27.8| 1222 | 1524 | 217.9 | 17.7 | 4325 | 5729 56| 68.1| 14.5|1758.1| 227.6 9/22
1980 | 27.3|515| 405 | 945 | 77.4|149.7 | 10.7 | 3328 | 1071.4| 3158 | 56.2 | 168.8 | 2396.6 | 352.7 9/17
1981 | 639|423 | 303|117.3|187.2| 33.5|351.7| 938 | 779.3| 6949|1357 2.9 | 2532.8 | 350.2 9/19
1982 | 86.5|72.3| 1045| 4261306 | 749 | 19.7| 449 | 3934 | 843.4|710.8| 20.2 | 2543.8| 343.5 10/18
1983 | 616|581 | 434 | 388 | 254 | 102.6| 159.2 | 176.2 136.2 | 1419.8 | 33.6 | 90.1 | 2345.0| 366.3 10/3
1984 | 4221301 | 150| 79.4| 2084 | 1458 | 1205 | 97.1| 536.6| 631.3|286.1| 52.8| 22453 | 329.1 10/14
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1985 | 60.9 | 58.2 00| 371 6.3|406.1| 49.0| 73.5| 876.4| 370.7|537.2| 11.6|2487.0| 387.9 9/10
1986 | 42.7|525| 354 | 83.8| 322.2 1.9 23.0| 210.7 171.1| 785.4|108.7 | 102.2 | 1939.6 | 362.7 10/23
1987 | 35.0|16.7| 55.0| 116.9| 76.4| 161.7 | 90.5| 398.7 | 368.8| 226.9|124.0 | 12.7 | 1683.3 | 202.6 8/22
1988 | 42.7|38.1| 841 | 1541214 | 669 | 249 | 916 | 409.1| 766.3| 17.0| 24.6|1702.1 | 252.4 9/17
1989 | 71.0|34.7| 527 | 84.3| 255.6 | 128.6 | 271.8 | 481.4 | 171.4| 1592.8 | 289.4 | 86.8 | 3520.5 | 596.7 10/11
1990 | 58.2 689 | 54.6| 43.7| 1441 | 58.1 | 391.2 | 345.0 | 389.6| 939.1|162.2| 23.4|2678.1| 246.3 9/19
1991 | 926|159 | 46.8| 625 | 921 | 623 | 4852479 | 326.7| 1255.8 | 107.6 | 246.7 | 2605.4 | 301.1 10/20
1992 | 56.9|54.2| 16.6| 193 | 87.1|226.3 | 129.7 | 1247 | 3950 | 8193 | 60.1| 72.2|2061.4| 1823 10/6
1993 | 11.0|25.2| 47.1| 734 | 753 9.6 | 1579 | 311.7| 5075| 160.2| 46.6 | 49.1 | 14746 | 2234 8/29
1994 | 34.0|528| 522 | 351 |227.3|190.4 | 1953 | 218.2 | 476.3| 142.6|241.6 |197.7|2063.5| 107.0 11/16
1995 | 759|278 | 36.7| 34.0| 7441052 | 789 296.3| 5554 | 2751|138.0| 353|1733.0| 186.5 8/30
1996 | 533|621 | 543| 534 | 709| 31.1| 1410 161.2| 780.9| 397.3|457.9| 38.9|2302.3| 208.9 9/22
1997 | 1524 | 66.6 | 95.2| 1659 | 1269 | 57.6| 113.8| 191.5| 1855| 328.6| 244 | 62.0| 15704 | 93.8 5/29
1998 | 43.7|453| 38.7| 52.7|101.0| 854 | 158 | 140.1 | 4955 | 257.1|143.3| 59.2 | 1477.8| 208.7 9/26
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1999 | 65.6|43.3| 286 | 59.7|339.1| 832 | 60.3| 50.4 96.7| 950.3 |134.6| 27.1|1938.9| 221.3 10/15
2000 | 53.5|221| 52.3| 145.0| 116.7 | 148.4 | 52.7 | 1441 | 392.6| 201.2| 86.3| 50.0| 1464.9 | 143.5 9/8
2001 | 634 |463| 76.1| 179 | 4483 | 64.0| 87.6|331.3| 3943| 5555 | 514 | 949]|2231.0| 259.0 10/23
2002 | 2441185| 849 | 458 | 2629 | 36.0| 122.2 | 188.4 | 531.0| 433.0|128.4|134.2|2009.7 | 150.6 9/19
2003 | 239|195| 389 | 28.8|281.2| 504 | 119.0| 1136 | 603.9| 221.2| 56.7| 52.2|1609.3 | 156.6 5/30
2004 | 625|549 | 28.0|121.4| 186.5| 212.1 | 111.4| 181.1 | 300.8| 171.3|147.6| 33.9| 16115 | 125.7 9/19
2005 | 13.1|24.7| 398| 19.8| 119.0| 49.6 | 2278 | 4243 | 647.2| 258.1|106.3| 39.2|1968.9 | 196.7 9/18
2006 | 26.9|529| 51.1| 440| 998 | 573 | 171.3 | 547.1| 2535| 517.8| 58.0| 71.5]|1951.2 | 162.0 10/3
2007 | 33.2|349| 141.7| 76.0| 204.0 88| 43.7|636.5| 118.6| 4952 | 44.6|123.0 | 1960.2 | 166.5 817
2008 | 83.0|330| 327| 326 | 73.8| 416| 529 164.7| 430.9| 1037.6 | 755| 58.7|2117.0| 172.6 10/27
2009 | 372|196 | 924 | 84.7| 1233 3.5(1085|3399| 3738| 108.6| 61.1| 56.6 | 1409.2 | 201.2 9/25
2010 | 613|286 | 11.7| 786 | 26.3| 70.6 | 110.2 | 868.5 9441 1290.3 | 435| 34.7|2718.7| 3915 10/17

Tr. Binh 5221398 50.2| 64.7| 146.9| 103.5| 111.0 | 2459 | 476.2| 5258|1571 | 70.3|2043.4| 23138

Tylé K% 2551195| 245| 3.17| 7.19| 507| 543|1203| 2330| 2573| 7.69| 3.44| 100.0
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Phu luc 2: Mikc tw6i cay trong

Tan suat p=75%

Don vi: m*ha
. Lla Mau R
VUNg rTiabX |LaaHT |LdaMia | D.Xuan | ThuMoa | bong | - FN
| 6384 0 5649 1664 1470 858 4226
I 6384 0 5649 1664 1470 858 4226
I 6392 7138 6105 1629 1030 089 4090
\Y 6392 7138 6105 1629 1030 089 4090
\Y; 6392 7138 6105 1629 1030 089 4090
Vi 6530 7341 6166 1616 1954 1104 4376
Vil 6162 7234 6190 1545 967 404 3711
Vil 6162 7234 6190 1545 967 404 3711
IX 6117 7361 5280 1271 1396 349 0
X 6002 7187 4595 1593 999 79 3889
Xl 6030 7381 5142 1628 2142 478 3889
Xl 6030 7381 5142 1628 2142 478 3889
X 6030 7381 5142 1628 2142 478 3889
XV 6030 7381 5142 1628 2142 478 3889
Tan suit p=85%
Donvi: m¥ha
N Lua Mau ~
Vung Laa DX |[LUaHT |L0aMua | D.Xuan Thu Mua | Don Cay HN
| 6578 0 5836 1820 1630 943 4508
I 6578 0 5836 1820 1630 943 4508
Il 6541 7308 6387 1677 1236 1051 4334
\Y} 6541 7308 6387 1677 1236 1051 4334
V 6541 7308 6387 1677 1236 1051 4334
VI 6561 7528 6350 1639 2253 1171 4719
VIl 6313 7669 6302 1629 1236 554 3946
VIl 6313 7669 6302 1629 1236 554 3946
IX 6270 7816 5462 1401 1812 424 3946
X 6207 1277 5113 1718 1220 118 3946
Xl 6207 1277 5113 1718 1220 118 3946
XII 6205 1765 5544 1759 2250 482 4172
X1 6205 7765 5544 1759 2250 482 4172
XIV 6205 7765 5544 1759 2250 482 4172
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Phu luc 3: Mit cit hién trang va mit cat dé xuat cac kénh

KENH HANH PHUC (HIEN TRANG)

T e 100
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T LE 1100
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KENH HUNG NGHIA (HIEN TRANG)
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KENH TIEN THANG (HIEN TRANG)
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Phu luc 4: Nhu ciu nuée trén luu vue song Ca

Don vi: 105m?3

Théang 1 2 3 4 5 6 7 8 9 10 11 12 | Nim
TAan suit 75%
Ving | 10,80 | 11,02 | 14,95 | 17,09 | 8,39 |11,31 [ 14,12 | 8,96 | 560 | 564 | 548 | 13,83 | 127,20
Ving Il 50,23 | 50,35 | 66,19 | 134,71 | 76,16 | 40,11 | 74,78 | 45,85 | 20,25 | 15,84 | 15,42 | 60,75 | 650,63
Ving 11 449 | 375 | 528 | 7,61 | 6,01 | 464 | 542 | 250 | 1,96 | 1,52 | 1,48 | 538 | 50,05
Ving IV 31,10 | 31,30 | 39,13 | 46,56 | 33,77 | 30,04 | 36,65 | 31,37 | 25,41 | 26,30 | 24,68 | 35,51 | 391,81
Viing V 48,13 | 42,63 | 46,72 | 4520 | 47,42 | 45,53 | 46,98 | 46,81 | 45,22 | 46,72 | 45,20 | 49,40 | 555,95
Ving VI 21,54 | 21,48 | 22,61 | 31,96 | 16,52 | 24,31 | 28,29 | 20,73 | 11,69 | 11,81 | 11,44 | 25,60 | 247,97
Ving VII 44,43 | 36,10 | 52,72 | 82,30 | 62,66 | 67,45 | 75,11 | 26,24 | 10,88 | 5,79 | 6,47 | 55,32 | 525,46
Ving VI 76,39 | 72,44 | 81,11 | 99,07 | 66,30 | 46,51 | 58,47 | 53,89 | 44,22 | 44,82 | 47,17 | 73,48 | 763,87
Viing IX 92,06 | 83,99 | 95,76 | 101,67 | 99,18 | 91,02 |114,53|111,70| 84,77 | 94,96 | 89,75 | 90,74 |1150,12
Viing X 56,92 | 45,39 | 41,48 | 40,15 | 55,25 | 47,53 | 49,23 | 43,20 | 40,15 | 41,48 | 40,15 | 78,33 | 579,26
Ving XI 118,88(121,10 (170,99 | 161,88 |145,35|153,82|135,44| 47,95 | 31,66 | 33,10 | 34,02 |139,61|1293,79
Ving XII 22,80 | 24,64 | 31,21 | 25,49 | 16,26 | 38,63 | 38,26 | 24,57 | 21,79 | 21,55 | 14,52 | 24,70 | 304,41
Ving Xl 40,49 | 43,56 | 56,08 | 41,13 | 27,80 | 59,32 | 71,94 | 41,61 | 49,78 | 35,18 | 30,68 | 41,41 | 471,77
Ving XIV 54,38 | 56,59 | 71,09 | 54,69 |40,78 | 74,18 | 88,07 | 55,59 | 63,95 | 48,69 | 43,50 | 55,36 | 706,87
Téng 672,62|644,35|795,31 | 889,50 |701,85|734,40|837,28|560,97 457,32 | 433,38 | 409,97 | 749,42 | 7819,17
Tan suit 85%
Ving | 11,04 | 11,41 | 15,38 | 17,42 | 9,18 | 11,40 | 14,14 | 9,32 | 560 | 564 | 548 | 13,86 | 129,88
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Vang I 51,64 | 52,11 | 68,17 | 136,05 | 78,17 | 43,04 | 76,79 | 49,14 | 20,30 | 15,84 | 15,42 | 60,89 | 667,57
Vung I 442 | 412 | 564 | 7,41 | 6,10 | 521 | 598 | 2,05 | 2,38 | 1,52 | 1,50 | 5,59 | 51,91

Vung IV 36,66 | 34,67 | 37,37 | 45,88 | 31,10 | 36,77 | 40,58 | 35,07 | 24,98 | 25,51 | 25,06 | 42,53 | 416,16
Ving V 48,32 | 42,68 | 46,72 | 45,20 | 47,50 | 45,60 | 47,02 | 46,81 | 45,22 | 46,72 | 45,20 | 49,68 | 556,65
Ving VI 21,36 | 21,79 | 23,67 | 32,64 | 16,62 | 25,07 | 29,13 | 21,97 | 11,72 | 11,81 | 11,82 | 25,86 | 253,46
Vung VII 44,03 | 39,73 | 56,22 | 81,04 | 63,87 | 74,34 | 80,29 | 23,73 | 14,32 | 5,81 | 6,73 | 57,52 | 547,62
Vung VIII 77,44 | 72,61 | 82,96 | 100,53 | 70,22 | 47,18 | 58,77 | 54,51 | 44,86 | 45,18 | 49,07 | 73,19 | 776,53
Vung IX 92,28 | 84,08 | 96,62 | 102,40 {100,54| 91,51 |116,21|112,45| 86,43 | 96,84 | 89,89 | 90,77 {1160,02
Vung X 58,90 | 46,39 | 41,48 | 40,15 | 56,95 | 48,98 | 50,27 | 43,50 | 40,15 | 41,48 | 40,15 | 82,27 | 590,66
Vung XI 120,04|120,70|171,31 | 164,10 |147,34|158,71|142,13| 51,62 | 32,89 | 33,30 | 34,73 |140,55|1317,43
Vung XII 23,17 | 24,84 | 31,61 | 26,58 | 16,55 | 40,88 | 38,71 | 25,60 | 22,12 | 21,75 | 14,61 | 24,29 | 310,69
Vung XIII 36,64 | 37,97 | 47,78 | 37,84 | 27,41 | 52,17 | 59,50 | 38,75 | 43,34 | 32,66 | 29,43 | 36,61 | 480,09
Vung XIV 54,91 | 56,88 | 71,61 | 56,68 | 41,05 | 78,17 | 89,19 | 58,06 | 64,94 | 48,93 | 44,06 | 54,86 | 719,33
Tong 680,83|649,98|796,52 | 893,91 |712,60|759,03|848,68|572,59|459,25|432,98|413,15|758,48|7978,00
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Phu luc 5: Két qua kiém dinh mé hinh
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Q (m3/s)

175

KET QUA KIEM PINH MO HINH NAM 2010
(Tai Quy Chau)

—e— Thuc do
—=— Mo phong

150

125

100

75

/N

50

Jan

Feb

Mar Apr May Jun Jul Aug Sep
Month

Oct

Nov Dec




Phu luc 6: S6 ligu vé ho chira
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- Dung tich 1am viéc, dung tich chét, dung tich téng cong;

- Quan hé dung tich - muc nuéc ho W - Z;

- Kha nang xa cua dap tran;

- Luu luong thiét ké xa xubng ha du va quan hé Q~h;

- Biéu d6 diéu phdi.

Thong sé co ban cac cdng trinh loi dung tong hop di xay dung

Thongso BanVé | KheBo | NhanHac | BanCoc | BanMéng | NganTruoi
Fluuvyc (km?) 8.760 | 14.300 540 145 2.785 408
Qbq (m¥s) 132,1 93,4 26,3
Qu(m?/s) 12.500 5.870 4.880
- Fusi (ha) 0 350 210 18.871 32.500
- Quiha du (M?/S) 80,0 95,5 14,5 7.4 22,0 4,0
- MNDBT (m) 200 65 135,5 385 76,4 52,0
- MNC (m) 145 63 135,5 385 71 25
- MNDGC (m) 203 137,5 387 76,56 54,56
- Wioanbs (10° m) 1.700 97,8 235,5 932,7
- Whauieh (10° M) 1.135 109,76 704,0
- Wc (10° md) 565 125,74 71,7
- Wonongta (10°m®) 300 - 157
- Frgap(na) 3.123 1035 730 2.572 4.310
- NIm (MW) 320 100 25 16 42 15
Nbd (MW) 95,0 26,4 8 55 8,5 5,13




Két qud tinh toan ETo
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Phy luc 7

Thang P) am
Nhiét dd trung Téc a9 gi6 | So gio ning

trung binh binh trung binh trung binh ETo

1 18.4 75 29 6.6 2.26

2 20.2 79 22 6 2.54

3 23.2 73 24 11.2 4.26

4 23.6 84 26 10 4.39

5 28.6 81 14 13.1 5.85

6 30.7 91 11 13 6.4

7 29.9 88 17 12 5.99

8 28.4 90 15 11.5 5.6

9 27.6 89 13 11.9 5.39
10 24.1 89 33 10 3.99
11 22.5 90 40 7 2.8
12 19.1 81 30 8.1 2.47
Trungbinh 24.7 84 23 10 4.33

Etc = Kc x ETo. Tham khao bang 11 va bang 12 trong FAO 56, hé s6 Kc dugc lay

= 1.15. Nhu vay ta c6 Etc:
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Két qud tinh toan ETc

Thang Nhiét do
trung P Am Téc d9 gi6 | S6 gio ning
binh trung binh | trung binh | trung binh ETo ETc
1 18.4 75 29 6.6 2.26 2.486
2 20.2 79 22 6 2.54 2.794
3 23.2 73 24 11.2 4.26 4.686
4 23.6 84 26 10 4.39 4.829
5 28.6 81 14 13.1 585 |6.435
6 30.7 91 11 13 6.4 7.04
7 29.9 88 17 12 599 |6.589
8 28.4 90 15 115 5.6 6.16
9 27.6 89 13 11.9 539 |5.929
10 24.1 89 33 10 3.99 |4.389
11 22.5 90 40 7 2.8 3.08
12 19.1 81 30 8.1 247 | 2.717
Trung binh | 24.7 84 23 10 4.33 4763
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Phuluc 8: Kétquatinhtoancanbingnuéc

Tong lwgng nwée thiéu hut trén hru vire song Ca - P=75%

Vung/Thang 1 2 3 4 5 6 7 8 9 10 11 12 | Téng
Vang |
Luong nudc dén(m3/s) 2,81 2,69 2,86 2,39 472 6,27 4,27 9,17 10,05 | 5,85 3,32 2,72
Luong nudc can (md/s) 417 | 425 | 577 | 659 | 324 | 436 | 545 | 346 | 2,16 | 218 | 211 | 534

Luong nuée thiéu hut (m3/s) -1,36 | -1,57 | -2,90 | -4,21 | 0,00 | 0,00 | -1,18 | 0,00 0,00 0,00 0,00 | -2,61

Tong luong nudéc thiéu

hut(10°mq) -3,52 | -4,06 | -7,53 | -10,90 | 0,00 0,00 | -3,05 | 0,00 0,00 0,00 0,00 | -6,77 | -35,84
vung Il

Luong nudc dén(m?/s) 13,28 | 12,93 | 13,43 | 12,10 | 18,65 | 22,99 | 17,37 | 31,12 | 33,59 | 21,81 | 14,71 | 13,03

Luong nudc can (m3/s) 19,38 | 19,42 | 25,54 | 51,97 | 29,38 | 15,47 | 28,85 | 17,69 | 7,81 6,11 5,95 | 23,44

Luong nudc thiéu hyut (m®/s) -6,10 | -6,49 | 12,11 | -39,88 | 10,73 | 0,00 | -11,48 | 0,00 0,00 0,00 0,00 | 10,41

Tong Iuong nudc thiéu - - - - - - -
hut(10°m?) 15,81 | 16,82 | 31,39 | 103,36 | 27,81 | 0,00 |-29,75| 0,00 | 0,00 | 0,00 | 0,00 | 26,97 | 251,92

Vung I

Luong nude dén(m®/s) 2,27 | 220 | 209 | 206 | 3,16 | 1,43 1,19 4,08 3,53 2,49 2,31 | 1,69
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Luong nudc can (m¥/s) 1,73 | 1,45 | 204 | 294 | 232 | 1,79 | 209 | 09 | 0,76 | 059 | 057 | 2,07

Luong nuée thiéu hut (m3/s) 0,00 | 0,00 | 0,00 | -0,87 | 0,00 | -0,36 | -0,90 | 0,00 | 0,00 | 0,00 | 0,00 | -0,38

Tong luong nuéc thiéu

hut(10°m?) 0,00 | 0,00 | 0,00 | -2,27 | 0,00 | -0,93 | -2,34 | 0,00 | 0,00 | 0,00 | 0,00 | -1,00 | -6,54
Vuang IV

Lugng nude dén(m?®/s) 16,18 | 17,67 | 13,12 | 12,25 | 13,45 | 11,03 | 11,57 | 13,46 | 87,50 | 107,96 | 30,49 | 24,23

Luong nudc can (m/s) 12,00 | 12,08 | 15,09 | 17,96 | 13,03 | 11,59 | 14,14 | 12,20 | 9,80 | 10,15 | 9,52 | 13,70

Luong nuée thiéu hut (m3/s) 0,00 | 0,00 | -1,98 | -5,71 | 0,00 | -0,56 | -2,57 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00

Tong lwong nudéc thiéu

hut(10°m?) 0,00 | 0,00 | -5,12 | -14,81 | 0,00 | -1,46 | -6,65 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | -28,04
Vung V

Luong nude dén(m®/s) 27,5 | 29,26 | 25,85 | 17,71 | 28,49 | 30,69 | 20,35 | 31,79 | 73,7 | 95,04 | 62,04 | 30,69

Luong nudc can (m°/s) 18,57 | 16,45 | 18,02 | 17,44 | 18,29 | 17,57 | 18,13 | 18,06 | 17,44 | 18,02 | 17,44 | 19,06

Luong nudc thiéu hyut (m®/s) 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 000 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00

Tong Iuong nudc thiéu

hut(10°m?) 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | O00 | 0,00 | O00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00
Vung VI

Luong nude dén(m?/s) 41,40 | 40,80 | 37,90 | 28,10 | 49,20 | 36,30 | 22,20 | 27,50 | 154,30 | 231,50 | 137,60 | 63,60

Luong nudc can (m/s) 831 | 829 | 8,72 | 1233 | 6,37 | 938 | 1091 | 8,00 | 451 | 456 | 4,41 | 9,88
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Lwong nudc thiéu hut (m®/s) 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 000 | 0,00 | O00 | 0,00 | 0,00 | 0,00

Tong lwong nudc thiéu

hut(10°m?) 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | O00 | 0,00 | O00 | O,00 | 0,00 | 000 | 0,00 | 0,00
Vung VII

Luong nudc dén(m?/s) 24,24 | 24,19 | 24,26 | 24,06 | 25,09 | 25,77 | 24,89 | 27,05 | 27,44 | 2558 | 24,47 | 24,20

Luong nudc can (m¥/s) 17,14 | 13,93 | 20,34 | 31,75 | 24,17 | 26,02 | 28,98 | 10,12 | 4,20 | 2,24 | 250 | 21,34

Luong nuée thiéu hut (m3/s) 0,00 | 0,00 | 0,00 | -7,70 | 0,00 | -0,25 | -4,09 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00

Tong lwong nuéc thiéu

hut(10°m?) 0,00 | 0,00 | 0,00 |-19,95| 0,00 | -0,65 | -10,61 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 |-31,21
Vung VIl

Luong nude dén(m®/s) 27,56 | 26,35 | 28,07 | 23,42 | 46,33 | 61,49 | 41,85 | 89,91 | 98,52 | 57,35 | 32,55 | 26,70

Luong nudc can (m/s) 29,47 | 27,95 | 31,29 | 38,22 | 25,58 | 17,94 | 22,56 | 20,79 | 17,06 | 17,29 | 18,20 | 28,35

Luong nudc thiéu hut (m®/s) -1,91 | -1,59 | -3,22 | -14,80 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | -1,65

Tong lwong nudéc thiéu

hut(10°m?) -496 | -4,13 | -8,34 | -38,36 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 [ 0,00 | 0,00 | -4,28 | -60,07
Vung IX

Luong nude dén(m?/s) 50,88 | 40,61 | 37,36 | 39,03 | 41,64 | 168,09 | 291,38 | 241,01 | 282,17 | 146,13 | 96,80 | 76,03

Luong nudc can (m’/s) 35,52 | 32,40 | 36,94 | 39,22 | 38,26 | 35,12 | 44,18 | 43,09 | 32,70 | 36,64 | 34,63 | 35,01

Luong nudc thiéu hyt (m®/s) 0,00 | 0,00 | 0,00 | -0,20 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00
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Tong luong nudéc thiéu

hut(10°m?) 0,00 | 0,00 | 0,00 | -0,52 | 0,00 | O00 | 0,00 | O00 | 0,00 | O00 | 000 | 0,00 | -0,52
Vung X

Luong nude dén(md/s) 41,30 | 35,20 | 31,40 | 37,20 | 42,70 | 98,30 | 105,40 | 292,20 | 179,60 | 115,20 | 71,60 | 52,50

Luong nudc can (m¥/s) 21,96 | 17,51 | 16,00 | 15,49 | 21,32 | 18,34 | 18,99 | 16,67 | 1549 | 16,00 | 15,49 | 30,22

Lwong nudc thiéu hut (m®/s) 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 000 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00

Tong lwong nuéc thiéu

hut(10°m?) 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | O00 | 0,00 | O00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00
vung XI

Luong nudc dén(m®/s) 58,67 | 57,33 | 55,71 | 52,95 | 56,73 | 58,57 | 54,31 | 62,80 | 67,05 | 48,36 | 57,39 | 45,14

Luong nudc can (m¥/s) 45,86 | 46,72 | 65,97 | 62,45 | 56,08 | 59,34 | 52,25 | 18,50 | 12,21 | 12,77 | 13,13 | 53,86

Luong nudc thiéu hut (m®/s) 0,00 | 0,00 | 10,26 | -9,50 | 0,00 | -0,77 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | -8,72

Tong lwong nudéc thiéu - -
hut(10°m?) 0,00 | 0,00 | 26,59 | -24,64 | 0,00 | -2,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 22,60 | -75,82
Vung XII

Luong nude dén(md/s) 12,80 | 10,11 | 851 | 9,95 | 15,85 | 21,63 | 53,34 | 56,03 | 61,16 | 59,56 | 21,11 | 14,37

Luong nudc can (m°/s) 8,79 | 9,51 | 12,04 | 983 | 6,27 | 1490 | 14,76 | 948 | 841 | 831 | 560 | 9,53

Luong nudc thiéu hyt (m®/s) 0,00 | 0,00 | -353 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00

Téng uong nusc thidu 0,00 | 0,00 | -9,26 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | -9,16
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hut(10°mq)
Vung XIlI
Luong nude dén(md/s) 21,34 | 16,86 | 14,18 | 16,59 | 26,42 | 36,05 | 88,90 | 93,38 | 101,94 | 99,26 | 35,18 | 23,95
Luong nudc can (m/s) 15,62 | 16,81 | 21,64 | 1587 | 10,72 | 22,88 | 27,75 | 16,05 | 19,20 | 13,57 | 11,84 | 15,97

Luong nuéc thiéu hut (m3/s) 0,00 | 0,00 | -7,45 | 0,00 | 0,00 | 0,00 0,00 0,00 0,00 0,00 0,00 | 0,00

Tong lwong nudéc thiéu -

hut(10°m?) 0,00 | 0,00 | 19,32 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 |-19,32
vang XIV

Luong nude dén(m?/s) 232 | 232 | 228 | 219 | 228 | 219 | 21,9 | 21,9 | 277 | 277 | 217 | 277

Luong nudc can (md/s) 20,98 | 21,83 | 27,43 | 21,10 | 15,73 | 28,62 | 3398 | 21,45 | 24,67 | 18,78 | 16,78 | 21,36

Luong nudc thiéu hut (m®/s) 0,00 | 0,00 | -463 | 0,00 | 0,00 | -6,72 | -12,08 | 0,00 0,00 0,00 0,00 | 0,00

Tong lwong nudéc thiéu -
hut(10°mq) 0,00 | 0,00 | 11,99 | 0,00 | 0,00 |-17,42 | -31,30 | 0,00 | 0,00 0,00 | 0,00 | 0,00 |-60,71

Tong lwong nwéc thiéu hut toan luu vuc 579,14
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Téng lwgng nuwée thiéu hut trén leu vue song Ca - P=85%

Vuing/Thang 1 2 3 4 5 6 7 8 9 10 11 12 Tong
Vang |
Luong nude dén(md/s) 220 | 210 | 224 | 187 | 370 | 491 | 334 | 717 | 7,86 | 458 | 260 | 213
Luong nudc can (m/s) 426 | 440 | 593 | 6,72 | 354 | 440 | 546 | 360 | 216 | 218 | 2,11 | 535

Luong nudc thiéu hut (m®/s) -2,06 | -2,30 | -3,69 | -485 | 0,00 | 0,00 | -2,12 | 0,00 0,00 0,00 0,00 | -3,22

Tong lwong nuéc thiéu

hut(10°mq) -5,34 | -5,96 | -9,57 | -12,58 | 0,00 | 0,00 | -549 | 0,00 | 0,00 | 0,00 | 0,00 | -8,34 | -47,28
Vung Il

Luong nudc dén(m?/s) 13,03 | 12,76 | 13,14 | 12,12 | 15,14 | 18,46 | 16,16 | 24,68 | 26,56 | 17,55 | 12,12 | 10,84

Luong nudc can (m3/s) 19,92 | 20,11 | 26,30 | 52,49 | 30,16 | 16,61 | 29,62 | 18,96 | 7,83 6,11 5,95 | 23,49

Luong nudc thiéu hyut (m®/s) -6,90 | -7,34 | 13,16 | -40,37 | 15,02 | 0,00 | -13,47 | 0,00 0,00 0,00 0,00 | 12,66

Tong lwong nudéc thiéu - - - -
hut(10°mq) 17,88 | 19,03 | 34,11 | 104,63 | 38,94 | 0,00 |-3491 | 0,00 | 0,00 0,00 | 0,00 | 32,80 | -282,31

Vung 11
Luong nudc dén(md/s) 125 | 121 | 1,15 | 1,14 | 1,74 | 0,79 0,66 2,25 1,94 1,37 1,27 | 0,93
Luong nudc can (m3/s) 1,70 | 159 | 2,17 | 2,86 | 2,35 | 2,01 2,31 0,79 | 0,92 059 | 058 | 2,16

Luong nudc thiéu hyt (m®/s) -045 | -0,38 | -1,03 | -1,72 | -0,61 | -1,22 | -1,65 | 0,00 0,00 0,00 0,00 | -1,23
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Tong lwong nuéc thiéu

hut(10°mq) -1,18 | -0,98 | -2,66 | -4,47 | -1,59 | -3,16 | -4,28 | 0,00 | 0,00 | 0,00 | 0,00 | -3,18 | -21,50
Vuang IV

Luong nudc dén(m®/s) 15,54 | 16,97 | 12,60 | 11,77 | 12,92 | 10,59 | 11,12 | 12,93 | 84,07 | 103,72 | 29,29 | 23,28

Luong nudc can (me/s) 14,14 | 13,37 | 14,42 | 17,70 | 12,00 | 14,18 | 15,66 | 13,53 | 9,64 | 9,84 | 9,67 | 16,41

Luong nudc thiéu hut (m®/s) 0,00 | 0,00 | -1,81 | -593 | 0,00 | -359 | -454 | -0,60 | 0,00 | 0,00 | 0,00 | 0,00

Tong lwong nuéc thiéu

hut(10°m?) 0,00 | 0,00 | -4,70 | -15,37 | 0,00 | -9,31 | -11,76 | -1,56 | 0,00 | 0,00 | 0,00 | 0,00 | -42,70
vung V

Luong nudc dén(m®/s) 25,16 | 26,77 | 23,65 | 16,20 | 26,07 | 28,08 | 18,62 | 29,09 | 67,44 | 86,96 | 56,77 | 28,08

Luong nudc can (m/s) 18,64 | 16,47 | 18,02 | 17,44 | 18,33 | 17,59 | 18,14 | 18,06 | 17,44 | 18,02 | 17,44 | 19,17

Luong nudc thiéu hyut (m®/s) 0,00 | 0,00 | 0,00 | -1,23 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00

Tong lwong nudéc thiéu

hut(10%m?) 0,00 | 0,00 | 0,00 | -3,20 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 -3,20
Vung VI

Luong nudc dén(m®/s) 37,26 | 36,72 | 34,11 | 25,29 | 44,28 | 32,67 | 19,98 | 24,75 | 138,87 | 208,35 | 123,84 | 57,24

Luong nudc can (m/s) 8,24 | 8,41 | 9,13 | 1259 | 6,41 | 9,67 | 11,24 | 848 | 4,52 456 | 456 | 9,98

Luong nudc thiéu hyut (m®/s) 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | O,00 | 0,00 | 0,00 | 0,00 | 0,00

Tong lwong nudc thiéu

hut(10°mq) 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | O00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 0,00
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Vung VII

Luong nude dén(m®/s) 23,03 | 22,98 | 23,05 | 23,85 | 23,83 | 25,48 | 23,64 | 25,70 | 26,07 | 24,30 | 23,24 | 22,99

Luong nudc can (m¥/s) 16,99 | 15,33 | 21,69 | 31,27 | 24,64 | 28,68 | 30,98 | 9,15 | 5,52 2,24 | 2,60 | 22,19

Lwong nudc thiéu hut (m®/s) 0,00 | 0,00 | 0,00 | -7,41 | -0,81 | -3,20 | -7,34 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00

Tong luong nudéc thiéu

hut(10°m?) 0,00 | 0,00 | 0,00 |-19,22 | -2,20 | -8,30 | -19,02 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | -48,63
vang VI

Luong nude dén(md/s) 26,46 | 25,30 | 26,95 | 22,49 | 44,48 | 59,03 | 40,18 | 86,31 | 94,58 | 55,06 | 31,25 | 25,63

Luong nudc can (m°/s) 29,87 | 28,01 | 32,01 | 38,79 | 27,09 | 18,20 | 22,67 | 21,03 | 17,31 | 17,43 | 18,93 | 28,24

Luong nudc thiéu hut (m®/s) -3,42 | -2,72 | -5,06 | -16,30 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | -2,61

Tong luong nudéc thiéu -

hut(10%m?) -8,86 | -7,04 | 13,11 | -42,25| 0,00 | 0,00 | 0,00 | 0,00 | 000 | 0,00 | 0,00 | -6,76 | -78,02
Vung IX

Luong nude dén(m®/s) 48,34 | 38,58 | 35,49 | 37,07 | 39,56 | 159,68 | 276,81 | 228,96 | 268,07 | 138,82 | 91,96 | 72,22

Luong nudc can (m/s) 35,60 | 32,44 | 37,28 | 39,50 | 38,79 | 35,31 | 44,83 | 43,39 | 33,34 | 37,36 | 34,68 | 35,02

Luong nudc thiéu hyt (m®/s) 0,00 | 0,00 | -1,78 | -2,43 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00

Tong luong nudc thiéu

hut(10°m?) 0,00 | 0,00 | -463 | -6,30 | 0,00 | 0,00 | 0,00 | 0,00 | O,00 | 0,00 | 0,00 | 0,00 | -10,93
Vung X
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Luong nude dén(m®/s) 37,17 | 31,68 | 28,26 | 33,48 | 38,43 | 88,47 | 94,86 | 262,98 | 161,64 | 103,68 | 64,44 | 47,25

Luong nudc can (m/s) 22,72 | 17,90 | 16,00 | 15,49 | 21,97 | 18,90 | 19,39 | 16,78 | 15,49 | 16,00 | 15,49 | 31,74

Luong nudc thiéu hut (m®/s) 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 000 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00

Tong luong nudc thicu

hut(10°m?) 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 000 | 0,00 | 000 | O,00 | 0,00 | 0,00 | 0,00 0,00
vung XI

Luong nude dén(md/s) 55,74 | 54,47 | 52,92 | 50,30 | 53,90 | 55,65 | 51,60 | 59,66 | 63,69 | 4594 | 54,52 | 42,89

Luong nudc can (m/s) 46,31 | 46,57 | 66,09 | 63,31 | 56,85 | 61,23 | 54,83 | 19,92 | 12,69 | 12,85 | 13,40 | 54,23

Luong nudc thiéu hut (m®/s) 0,00 | 0,00 | 13,17 | -13,01 | -295 | -558 | -3,23 | 0,00 | 0,00 | 0,00 | 0,00 | 11,34

Tong luong nudéc thiéu - -

hut(10°m?) 0,00 | 0,00 | 34,13 | -33,72 | -7,64 | -14,47 | -838 | 0,00 | 0,00 | 0,00 | 0,00 | 29,39 | -127,74
Vung XII

Luong nude dén(m®/s) 11,65 | 9,20 | 7,74 | 9,06 | 14,43 | 19,69 | 48,54 | 50,98 | 55,66 | 54,20 | 19,21 | 13,07

Luong nudc can (m’/s) 894 | 958 | 12,19 | 10,25 | 6,38 | 15,77 | 1493 | 9,88 | 854 | 839 | 564 | 9,37

Luong nudc thiéu hyut (m®/s) 0,00 | -0,38 | -445 | -1,20 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00

Tong luong nudc thiéu -

hut(10°m?) 0,00 | -0,99 | 11,54 | -3,10 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | -15,62
Vung XIl11

Luong nudc dén(m?/s) 18,14 | 13,99 | 11,77 | 13,77 | 22,46 | 30,65 | 75,56 | 79,37 | 86,65 | 84,37 | 29,91 | 20,35
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Luong nudc can (me/s) 14,14 | 14,65 | 18,43 | 14,60 | 10,57 | 20,13 | 22,95 | 14,95 | 16,72 | 12,60 | 11,35 | 14,13

Luong nuéc thiéu hut (m3/s) 0,00 | -0,66 | -6,66 | -0,83 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00

Tong luong nudc thiéu -

hut(10°mq) 0,00 | -1,71 | 17,27 | -2,15 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | -21,13

Vung XIV

Luong nude dén(m®/s) 21,58 | 21,58 | 21,20 | 20,37 | 21,20 | 20,37 | 20,37 | 20,37 | 25,76 | 25,76 | 25,76 | 25,76

Luong nudc can (m/s) 21,18 | 21,94 | 27,63 | 21,87 | 15,84 | 30,16 | 34,41 | 22,40 | 25,05 | 18,88 | 17,00 | 21,17

Luong nuée thiéu hut (m3/s) 0,00 | -0,37 | -6,42 | -1,50 | 0,00 | -9,79 | -14,04 | -2,03 | 0,71 | 0,00 | 0,00 | 0,00

Tong luong nudéc thiéu -

hut(10°m?) 0,00 | -0,96 | 16,64 | -3,89 | 0,00 | -25,38 | -36,39 | -5,27 | 1,84 | 0,00 | 0,00 | 0,00 | -86,69
Tong lwong nwéc thiéu hut toan lwu vuc -785,744




Phuluc9: Bangtraquanhémwa, mucnudctrénkénhvalugngnudctiéu
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Lugng mua 350 340 330 320 310 300 290 280 270 260 250 240
Muc nude
trong kénh

0 -342650 | -318620 | -290140 | -259880 | -219830 | -178890 | -142400 | -103240 -72980 -40940 -12460 -890

10 -346210 | -322180 | -294590 | -266110 | -226060 | -192240 | -153970 | -115700 -79210 -48060 -17800 -890

20 -354220 | -330190 | -303490 | -274120 | -238520 | -194020 | -159310 | -121930 -91670 -56070 -28480 -3560

30 -359560 | -336420 | -308830 | -285690 | -248310 | -207370| -167320 | -129940 -95230 -65860 -36490 -10680

40 -366680 | -342650 | -323070 | -288360 | -259880 | -212710| -179780 | -142400 | -105910 -72090 -41830 -15130

50 -374690 | -355110 | -328410| -300820 | -266110| -221610| -188680 | -156640 | -114810 -80990 -51620 -19580

60 -383590 | -360450 | -334640 | -312390 | -280350 | -240300 | -201140 | -164650 | -121930 -90780 -58740 -30260

70 -388930 | -371130| -347100 | -318620 | -287470| -255430 | -210040| -176220| -139730 -97010 -70310 -41830

80 -400500 | -379140 | -350660 | -328410 | -301710| -265220 | -227840 | -184230| -151300 | -114810 -82770 -48060

90 -412960 | -392490 | -366680 | -340870 | -317730| -278570 | -244750| -198470 | -161090 | -122820 -93450 -60520

100 -418300 | -399610 | -375580 | -351550 | -325740 | -290140 | -258990 | -210040 | -173550| -138840| -101460 -67640

110 -426310 | -407620 | -389820 | -364010 | -339090 | -308830 | -274120 | -226950 | -186900 | -152190 | -120150 -85440

120 -438770 | -420970 | -396050 | -375580 | -349770 | -322180 | -289250 | -242080 | -201140| -167320| -129940 -99680

130 -447670 | -428980 | -410290 | -389820 | -365790 | -336420 | -298150 | -256320 | -217160 | -180670| -145960 | -110360

140 -458350 | -440550 | -420970 | -398720 | -378250 | -341760 | -317730| -276790 | -234070 | -192240| -158420 | -126380

150 -470810 | -453010 | -434320 | -412070 | -388930 | -360450 | -332860 | -292810 | -251870 | -216270| -172660 | -142400

160 -482380 | -462800 | -445000 | -427200 | -405840 | -374690 | -344430| -306160 | -273230 | -226950 | -194020 | -153970

170 -492170 | -476150 | -457460 | -437880 | -419190 | -392490 | -364010 | -332860 | -285690 | -250090 | -209150 | -178000

180 -507300 | -485050 | -470810 | -453010 | -430760 | -409400 | -380920 | -341760 | -308830 | -266110| -227840 | -190460

190 -517980 | -504630 | -485940 | -469920 | -446780 | -425420 | -395160 | -356890 | -323070 | -282130| -252760 | -208260

200 -534000 | -510860 | -500180 | -482380 | -461020 | -439660 | -412070 | -383590 | -351550 | -299040| -267000 | -230510

210 -543790 | -527770 | -516200 | -500180 | -477930 | -455680 | -434320 | -405840 | -364900 | -322180| -289250 | -249200

220 -566930 | -553580 | -534000 | -519760 | -499290 | -477930 | -450340 | -427200 | -388930 | -344430| -306160 | -273230
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230 -582060 | -571380 | -549130 | -536670 | -523320 | -497510 | -474370 | -448560 | -410290 | -371130 | -335530 | -291920
240 -599860 | -588290 | -572270 | -555360 | -542900 | -520650 | -500180 | -475260 | -434320| -386260 | -358670 | -318620
250 -628340 | -624780 | -598970 | -584730 | -558030 | -546460 | -525990 | -501960 | -464580 | -416520 | -378250 | -344430
260 -651480 | -637240 | -628340 | -605200 | -591850 | -570490 | -545570 | -519760 | -483270| -443220 | -401390 | -369350
270 -685300 | -664830 | -654150 | -640800 | -618550 | -594520 | -573160 | -552690 | -509080 | -472590 | -430760 | -399610
280 -702210 | -683520 | -678180 | -662160 | -641690 | -629230 | -599860 | -581170 | -535780 | -487720 | -453900 | -420970
290 -732470 | -722680 | -703100 | -694200 | -663050 | -647030 | -625670 | -599860 | -557140| -519760 | -489500 | -454790
300 -768960 | -745820 | -735140 | -717340| -690640 | -671950 | -648810 | -631010| -591850 | -546460 | -516200 | -481490
310 -792100 | -773410 | -767180 | -736920 | -718230| -701320 | -684410 | -647920| -630120| -572270| -541120| -501070
320 -809010 | -798330 | -784090 | -772520 | -739590 | -734250 | -712000 | -679960 | -648810 | -602530 | -566930 | -534890
330 -844610 | -827700 | -809900 | -786760 | -774300| -752050 | -728020 | -707550 | -667500 | -635460 | -597190 | -559810
340 -873090 | -858850 | -849950 | -826810 | -810790 | -789430 | -771630| -740480| -703100 | -664830 | -616770| -593630
350 -905130 | -890890 | -873980 | -855290 | -837490| -817020| -792100 | -770740| -728020 | -694200 | -658600 | -618550
360 -934500 | -924710 | -895340 | -889110 | -868640 | -854400 | -824140| -812570| -764510| -729800 | -685300 | -644360
370 -976330 | -962980 | -940730 | -920260 | -908690 | -882880 | -864190 | -833040 | -796550 | -756500 | -716450| -686190
380 -996800 | -986120 | -966540 | -955860 | -936280 | -923820 | -892670 | -863300| -830370| -797440| -757390| -720010
390 -1035070 | -1019050 | -1010150 | -985230 | -973660 | -957640 | -925600 | -903350 | -865970 | -827700| -786760 | -752940
400 -1066220 | -1054650 | -1041300 | -1026170 | -1005700 | -988790 | -960310 | -937170| -906910 | -858850 | -818800 | -788540
410 -1094700 | -1084910 | -1077790 | -1060880 | -1035070 | -1023500 | -995910 | -973660 | -935390 | -894450 | -848170 | -814350
420 -1128520 | -1110720 | -1093810 | -1082240 | -1072450 | -1058210 | -1031510 | -999470 | -971880 | -910470 | -880210 | -848170
430 -1161450 | -1146320 | -1133860 | -1122290 | -1096480 | -1079570 | -1054650 | -1032400 | -1003030 | -967430 | -919370 | -885550
440 -1193490 | -1173910 | -1169460 | -1150770 | -1136530 | -1118730 | -1087580 | -1064440 | -1025280 | -990570 | -944290 | -921150
450 -1226420 | -1213960 | -1200610 | -1191710 | -1164120 | -1149880 | -1124070 | -1100040 | -1066220 | -1034180 | -984340 | -945180
460 -1253120 | -1240660 | -1228200 | -1206840 | -1197050 | -1180140 | -1151660 | -1128520 | -1096480 | -1053760 | -1007480 | -979000
470 -1274480 | -1269140 | -1256680 | -1239770 | -1227310 | -1199720 | -1182810 | -1164120 | -1129410 | -1083130 | -1040410 | -1015490
480 -1304740 | -1297620 | -1286050 | -1279820 | -1253120 | -1232650 | -1217520 | -1193490 | -1158780 | -1121400 | -1079570 | -1045750
490 -1337670 | -1326100 | -1315420 | -1300290 | -1280710 | -1263800 | -1255790 | -1223750 | -1184590 | -1155220 | -1111610 | -1079570
500 -1359920 | -1346570 | -1344790 | -1333220 | -1309190 | -1294060 | -1277150 | -1251340 | -1222860 | -1187260 | -1151660 | -1110720
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Lugng mua 230 220 210 200 190 180 170 160 150 140 130 120
Muc nude
trong kénh

0 0 0 0 0 0 0 0 0 0 0 0 0

10 0 0 0 0 0 0 0 0 0 0 0 0

20 0 0 0 0 0 0 0 0 0 0 0 0

30 0 0 0 0 0 0 0 0 0 0 0 0

40 0 0 0 0 0 0 0 0 0 0 0 0

50 -3560 0 0 0 0 0 0 0 0 0 0 0

60 -6230 0 0 0 0 0 0 0 0 0 0 0

70 -12460 0 0 0 0 0 0 0 0 0 0 0

80 -22250 -2670 0 0 0 0 0 0 0 0 0 0

90 -32040 -7120 0 0 0 0 0 0 0 0 0 0

100 -41830 -16020 0 0 0 0 0 0 0 0 0 0

110 -54290 -25810 -2670 0 0 0 0 0 0 0 0 0

120 -64080 -37380 -10680 0 0 0 0 0 0 0 0 0

130 -74760 -48060 -18690 -890 0 0 0 0 0 0 0 0

140 -96120 -59630 -33820 -8900 0 0 0 0 0 0 0 0

150 -105910 -73870 -44500 -19580 -890 0 0 0 0 0 0 0

160 -125490 -89890 -61410 -32930 -8900 0 0 0 0 0 0 0

170 -137060 | -108580 -78320 -44500 -21360 -2670 0 0 0 0 0 0

180 -155750 | -123710 -98790 -66750 -34710 -13350 0 0 0 0 0 0

190 -172660 | -139730 | -107690 -82770 -52510 -28480 -5340 0 0 0 0 0

200 -189570 | -161980 | -129940 | -102350 -72090 -42720 -18690 -2670 0 0 0 0

210 -210930 | -185120 | -152190 | -120150 -90780 -61410 -39160 -13350 -1780 0 0 0

220 -236740 | -202920 | -171770 | -139730 | -115700 -82770 -59630 -38270 -10680 -890 0 0

230 -253650 | -227840 | -200250 | -164650 | -135280 | -105910 -80990 -62300 -40050 -16020 -4450 0

240 -285690 | -253650 | -230510 | -186900 | -162870 | -133500 | -103240 -88110 -70310 -39160 -32040 -20470
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250 -303490 | -280350 | -234960 | -210040 | -181560 | -157530 | -133500 | -113920 -87220 -60520 -53400 -45390
260 -326630 | -307050 | -274120 | -241190 | -218050 | -182450 | -154860 | -145070 | -116590 -87220 -80990 -77430
270 -365790 | -331080 | -297260 | -263440 | -240300 | -216270| -176220 | -166430| -137950 | -108580 | -106800 | -100570
280 -387150 | -348880 | -310610 | -288360 | -268780 | -234070 | -214490 | -195800| -177110| -136170| -131720| -127270
290 -420970 | -383590 | -348880 | -314170| -288360 | -259880 | -240300 | -221610| -203810| -167320 | -158420 | -153970
300 -441440 | -407620 | -372910 | -345320 | -314170| -279460 | -254540 | -245640 | -222500 | -190460 | -187790 | -183340
310 -470810 | -439660 | -397830 | -367570 | -347100 | -325740 | -282130 | -274120| -250090 | -225170 | -214490| -212710
320 -496620 | -459240 | -425420 | -400500 | -375580 | -339980 | -315060 | -301710| -282130 | -243860 | -238520 | -234070
330 -526880 | -495730 | -462800 | -423640 | -399610 | -369350 | -335530 | -331080 | -307940 | -274120 | -263440 | -262550
340 -542900 | -515310 | -488610 | -447670| -422750| -397830 | -368460 | -355110| -330190 | -299930 | -295480 | -291030
350 -582950 | -550020 | -514420 | -481490 | -460130 | -433430 | -407620 | -388040 | -36/570| -333750 | -338200 | -326630
360 -613210 | -582950 | -552690 | -522430 | -493950 | -465470 | -440550 | -429870 | -398720 | -367570 | -356000 | -346210
370 -644360 | -614990 | -579390 | -548240 | -529550 | -500180 | -467250 | -448560 | -424530| -397830 | -391600 | -392490
380 -680850 | -647030 | -617660 | -584730 | -561590 | -532220 | -504630 | -491280 | -464580 | -439660 | -437880 | -424530
390 -720010 | -681740 | -649700 | -629230 | -588290 | -561590 | -525990 | -517980 | -494840 | -468140 | -458350 | -441440
400 -742260 | -718230 | -689750 | -650590 | -623000 | -598080 | -571380 | -554470 | -536670 | -499290 | -496620 | -481490
410 -776080 | -750270 | -712890 | -689750 | -662160 | -624780 | -599860 | -582950 | -563370 | -535780 | -531330| -526880
420 -821470 | -780530 | -752050 | -720900 | -696870 | -655930 | -631010 | -620330 | -601640 | -566930 | -558920 | -551800
430 -849060 | -818800 | -793880 | -748490 | -732470| -701320| -660380 | -648810 | -629230 | -597190 | -592740 | -591850
440 -878430 | -844610 | -815240 | -779640 | -752940| -731580 | -699540 | -689750 | -660380 | -631010 | -624780 | -620330
450 -916700 | -872200 | -846390 | -824140| -793880 | -762730| -732470| -720010| -691530| -673730| -661270| -655930
460 -942510 | -906910 | -880210| -851730| -826810| -794770| -769850 | -750270 | -722680 | -698650 | -683520 | -685300
470 -985230 | -944290 | -912250 | -885550 | -857070 | -832150 | -801000 | -784980 | -764510| -734250 | -738700| -713780
480 -1016380 | -980780 | -943400 | -913140 | -891780 | -863300 | -834820 | -825920 | -790320 | -775190 | -755610 | -757390
490 -1042190 | -1008370 | -976330 | -948740 | -925600 | -903350 | -865970 | -853510 | -823250 | -804560 | -787650 | -789430
500 -1072450 | -1045750 | -1011040 | -975440 | -954080 | -927380 | -902460 | -883770 | -853510| -833040 | -822360 | -820580




170

10

20

30

40

50

60

70

80

90

0

100

-890

110

-13350

Lugngmua

Muc nude

trong kénh

10
20
30
40

50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240




171

250 -36490 -25810 -21360 -11570 -9790 -6230 -6230 -8900 0 0 0 0
260 -66750 -54290 -47170 -40050 -39160 -32930 -32040 -32930 -32040 -32040 -34710 -35600
270 -92560 -80990 -74760 -70310 -64080 -56960 -56960 -56960 -64080 -57850 -57850 -58740
280 -116590 | -106800 | -100570 | -93450 -89000 -84550 -84550 -87220 -87220 -85440 -84550 -87220
290 -147740 | -129940 | -124600 | -120150 | -113030 | -108580 | -108580 | -108580 | -107690 | -107690 | -108580 | -109470
300 -169990 | -162870 | -154860 | -149520 | -137060 | -137950 | -136170 | -136170 | -138840 | -139730 | -136170 | -135280
310 -196690 | -193130 | -181560 | -178890 | -171770 | -171770 | -169100 | -169990 | -171770 | -163760 | -165540 | -166430
320 -230510 | -221610 | -210040 | -209150 | -196690 | -199360 | -194910 | -191350 | -191350 | -188680 | -194910 | -190460
330 -253650 | -237630 | -232290 | -226950 | -225170 | -218050 | -218940 | -221610 | -220720 | -219830 | -220720 | -216270
340 -273230 | -274120 | -267000 | -258990 | -256320 | -248310 | -249200 | -249200 | -246530 | -248310 | -244750 | -243860
350 -326630 | -308830 | -296370 | -288360 | -281240 | -285690 | -279460 | -278570 | -282130 | -280350 | -280350 | -275900
360 -344430 | -336420 | -332860 | -323070 | -315950 | -313280 | -314170 | -312390 | -315060 | -312390 | -316840 | -314170
370 -381810 | -369350 | -356890 | -355110 | -351550 | -347990 | -350660 | -348880 | -348880 | -346210 | -345320 | -345320
380 -412960 | -396940 | -390710 | -391600 | -383590 | -3764/0 | -378250 | -375580 | -37/7/360 | -380030 | -374690 | -372020
390 -450340 | -432540 | -425420 | -416520 | -412070 | -411180 | -412960 | -411180 | -41/410 | -420970 | -407620 | -408510
400 -483270 | -464580 | -461910 | -455680 | -458350 | -444110 | -447670 | -443220 | -442330 | -440550 | -444110 | -443220
410 -516200 | -501960 | -493950 | -489500 | -483270 | -478820 | -483270 | -476150 | -47/040 | -480600 | -471700 | -475260
420 -544680 | -541120 | -522430 | -527770 | -518870 | -509970 | -511750 | -513530 | -515310 | -509080 | -517090 | -505520
430 -583840 | -570490 | -558030 | -547350 | -546460 | -543790 | -549130 | -541120 | -544680 | -550020 | -541120 | -541120
440 -609650 | -598970 | -597190 | -591850 | -585620 | -584730 | -578500 | -575830 | -573160 | -574050 | -574940 | -581170
450 -655040 | -636350 | -629230 | -621220 | -622110 | -614100 | -613210 | -614100 | -614990 | -612320 | -607870 | -606090
460 -678180 | -665720 | -660380 | -653260 | -645250 | -642580 | -647920 | -641690 | -642580 | -636350 | -640800 | -647030
470 -709330 | -695090 | -691530 | -685300 | -678180 | -680850 | -679960 | -680850 | -675510 | -679070 | -670170 | -671950
480 -743150 | -734250 | -721790 | -720010 | -715560 | -716450 | -712000 | -713780 | -709330 | -706660 | -709330 | -703990
490 -782310 | -763620 | -767180 | -757390 | -753830 | -749380 | -741370 | -742260 | -743150 | -745820 | -736920 | -743150
500 -814350 | -800110 | -790320 | -784090 | -776080 | -773410 | -776970 | -781420 | -770740 | -772520 | -769850 | -773410
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Phu luc 10: Bang tra quan hé mwa, muc nwéc trén kénh va muc nwéc cudi ngay trén kénh

Lwgng mua 350 340 330 320 310 300 290 280 270 260 250 240

Muc nuée

Trong kénh
0 3.915253 | 3.76667 | 3.630126 | 3.512601 | 3.408818 | 3.301224 | 3.192152 | 3.078443 | 2.957809 | 2.828905 | 2.693758 | 2.511951
10 3.935169 | 3.784786 | 3.646819 3.5257 | 3.421336 | 3.315251 | 3.207543 3.09533 | 2.975902 | 2.852878 | 2.72082 | 2.554838
20 3.95653 | 3.804326 | 3.663433 | 3.541717 | 3.435859 | 3.329618 | 3.225107 | 3.116005 | 2.997225 | 2.879185 | 2.753517 | 2.601684
30 3.979896 | 3.824812 | 3.683037 | 3.557585 | 3.450179 | 3.345552 | 3.243752 | 3.133913 | 3.021564 | 2.904923 | 2.781041 | 2.638948
40 4.002339 | 3.846482 | 3.703877 | 3.575607 | 3.465667 | 3.363314 | 3.263241 | 3.152538 | 3.045024 | 2.929807 | 2.80623 | 2.679871
50 4.027392 | 3.869173 | 3.725231 | 3.594067 | 3.48055 | 3.380364 | 3.277782 | 3.170851 | 3.068918 | 2.954742 | 2.838848 | 2.714217
60 4.052265 | 3.893787 | 3.745401 | 3.612315 | 3.498013 | 3.39669 | 3.296811 3.19134 | 3.087052 | 2.975915 | 2.86776 | 2.747677
70 4.080038 | 3.918674 | 3.768944 | 3.634891 | 3.51497 | 3.413479 | 3.314048 | 3.211488 | 3.109128 | 3.002179 | 2.892234 | 2.780868
80 4.106897 | 3.944772 | 3.793197 | 3.654591 | 3.533061 | 3.430413 | 3.329861 | 3.233831 | 3.130784 | 3.029294 | 2.920461 | 2.813077
90 4.134902 | 3.970972 | 3.818583 | 3.678036 | 3.553273 | 3.445431 | 3.346673 | 3.252909 | 3.149611 | 3.051072 | 2.945645 | 2.843705
100 4.162379 | 3.998778 | 3.84347 | 3.700521 | 3.572961 | 3.464053 | 3.366181 | 3.270544 | 3.171487 | 3.074214 | 2.969669 | 2.872699
110 4.192482 | 4.024967 | 3.869375 | 3.724043 | 3.593596 | 3.478961 | 3.384381 | 3.289303 | 3.191236 | 3.096338 | 2.996179 | 2.89556
120 4.222483 | 4.053186 | 3.895738 | 3.749073 | 3.617183 | 3.498639 | 3.401547 3.30525 | 3.213417 | 3.114249 | 3.020349 | 2.921036
130 4.252874 | 4.082887 | 3.920944 | 3.772951 | 3.638085 | 3.517494 | 3.415554 | 3.321074 | 3.232261 | 3.135074 | 3.041377 | 2.943626
140 4.284155 | 4.111354 | 3.949697 | 3.797731 | 3.659913 | 3.536685 | 3.431587 | 3.337072 | 3.249777 | 3.155872 | 3.06423 | 2.968358
150 4.315225 | 4.141213 | 3.977745 | 3.823911 | 3.68159 | 3.555167 | 3.446803 | 3.355172 | 3.264364 | 3.175007 | 3.082661 | 2.989332
160 4.344973 | 4.16977 | 4.004519 | 3.847236 | 3.705164 | 3.575968 | 3.464632 | 3.372034 | 3.28135 | 3.194228 | 3.100874 | 3.013606
170 4.376063 | 4.198596 | 4.032646 | 3.872944 | 3.725903 | 3.594914 | 3.477729 | 3.383759 | 3.295373 | 3.20885| 3.11693 | 3.031907
180 4.40471 | 4.228202 | 4.058892 | 3.89894 | 3.751094 | 3.61304 | 3.496109 | 3.398903 | 3.308716 | 3.22283 | 3.131117 | 3.049816
190 4.435189 | 4.254828 | 4.084309 | 3.923082 | 3.772341 | 3.63396 | 3.513006 | 3.410664 | 3.319867 | 3.236268 | 3.148602 | 3.064239
200 4.462636 | 4.282189 | 4.10993 | 3.946381 | 3.793291 | 3.653579 | 3.529512 | 3.423161 | 3.332659 | 3.247904 | 3.165134 | 3.080209
210 4.487034 | 4.305987 | 4.130942 | 3.967767 | 3.813395 | 3.672376 | 3.544672 | 3.433057 | 3.34637 | 3.259893 | 3.177338 | 3.092462
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220 4.510516 | 4.328328 | 4.153184 | 3.98561 | 3.829461 | 3.688248 | 3.556871 | 3.443549 | 3.352947 | 3.268822 | 3.186228 | 3.097146
230 4.530889 | 4.345432 | 4.169675 | 4.003056 | 3.842503 | 3.696973 | 3.565541 | 3.453078 | 3.360839 | 3.275529 | 3.192464 | 3.105911
240 4.543817 | 4.358322 | 4.183051 | 4.012622 | 3.851962 | 3.706847 | 3.574307 | 3.457302 | 3.366794 | 3.280498 | 3.199672 | 3.108933
250 4.544618 | 4.358064 | 4.181192 | 4.015037 | 3.85593 | 3.708153 | 3.576118 | 3.457598 | 3.365346 3.2807 | 3.200463 | 3.110576
260 4.54377 | 4.358278 | 4.181933 | 4.013105 | 3.852978 | 3.708346 | 3.574257 | 3.458335| 3.36751 | 3.280602 | 3.198397 | 3.110307
270 4.541457 | 4.360808 | 4.18284 | 4.010808 | 3.85492 | 3.708709 | 3.576671 | 3.458692 | 3.368736 | 3.279553 | 3.197986 | 3.110117
280 4.545217 | 4.358629 | 4.18067 | 4.014511 | 3.854878 | 3.708702 | 3.57509 | 3.458123 | 3.366603 | 3.278997 | 3.197641 | 3.109825
290 4.543703 | 4.360895 | 4.184008 | 4.014096 | 3.856056 | 3.706189 | 3.575708 3.45931 | 3.368029 | 3.279207 | 3.193073 | 3.110204
300 4.543453 | 4.360095 | 4.184302 | 4.01436 | 3.854735 | 3.708545 | 3.574948 | 3.457424 | 3.365415 | 3.279693 | 3.199809 | 3.110444
310 4.54393 | 4.360069 | 4.183136 | 4.014818 | 3.85464 | 3.70739 | 3.573805 | 3.457871 | 3.367269 | 3.279965 | 3.199689 | 3.108467
320 4543875 | 4.359444 | 4.18307 | 4.014761 | 3.856694 | 3.707858 | 3.575295 | 3.457218 | 3.366762 | 3.279594 | 3.197333 | 3.109227
330 4.546105 | 4.360052 | 4.183655 | 4.01321 | 3.854624 | 3.711055 | 3.576384 | 3.458346 | 3.36775 | 3.280555 | 3.197356 | 3.109917
340 4546103 | 4.36218 | 4.18314 | 4.016386 | 3.857266 | 3.707875 | 3.575287 | 3.459382 | 3.369676 | 3.279623 | 3.197743 | 3.109563
350 4.546353 | 4.364043 | 4.186026 | 4.016592 | 3.855871 | 3.709639 | 3.57706 | 3.460127 | 3.36758 | 3.279804 | 3.198015 | 3.110692
360 4.546433 | 4.361972 | 4.187191 | 4.015611 | 3.857006 | 3.710226 | 3.576068 | 3.457481 | 3.365779 | 3.279949 | 3.199767 | 3.110266
370 4.54579 | 4.360774 | 4.18384 | 4.016561 | 3.858456 | 3.711655 | 3.576447 3.46054 | 3.368279 | 3.28119 | 3.199542 | 3.108617
380 4.54686 | 4.360758 | 4.185956 | 4.014406 | 3.860001 | 3.710561 3.5769 | 3.459939 | 3.368574 | 3.281588 | 3.200489 | 3.111048
390 4.539266 | 4.358021 | 4.182736 | 4.015958 | 3.85679 | 3.710514 | 3.578389 | 3.458792 | 3.367004 | 3.281013 | 3.199848 | 3.112019
400 4.54799 | 4.359168 | 4.183812 | 4.012176 | 3.855685 | 3.708371 | 3.575743 | 3.460346 | 3.369549 | 3.282521 | 3.199706 | 3.112275
410 4.555681 | 4.369532 | 4.188768 | 4.018688 | 3.856807 | 3.708393 | 3.573165 | 3.456022 | 3.367637 | 3.281045 | 3.19695 | 3.112031
420 4.55964 | 4.374009 | 4.196965 | 4.022577 | 3.861179 | 3.714292 | 3.580548 | 3.459285 | 3.366595 | 3.278011 | 3.201801 | 3.110443
430 4.562 | 4.375785 | 4.198187 | 4.029674 | 3.866605 | 3.718585 | 3.582199 | 3.463736 | 3.369597 | 3.280798 | 3.197163 | 3.107014
440 4.565967 | 4.381899 | 4.202652 | 4.031956 | 3.869899 | 3.720792 | 3.585409 | 3.465963 | 3.372022 | 3.283381 | 3.200435 | 3.112166
450 4579722 | 4.386418 | 4.206624 | 4.035881 | 3.874827 | 3.722498 | 3.589162 3.46715 | 3.374227 | 3.286022 | 3.204911 | 3.112082
460 4593459 | 4.40338 | 4.217603 | 4.045158 | 3.878706 | 3.728418 | 3.59085 | 3.468886 | 3.37351 | 3.287689 | 3.206483 | 3.114568
470 4.604568 | 4.415001 | 4.233473 | 4.055603 | 3.893287 | 3.739681 | 3.597806 | 3.471744 | 3.37812 | 3.287431 | 3.204684 | 3.116758
480 4.617897 | 4.426683 | 4.241852 | 4.066067 | 3.901522 | 3.747818 | 3.605296 3.48105 | 3.381759 | 3.291686 | 3.207786 | 3.116973
490 4.634546 | 4.441643 | 4.254625 | 4.078758 | 3.910362 | 3.753387 | 3.612856 | 3.488232 | 3.389254 | 3.295413 | 3.213327 | 3.119604
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500 4.65932 | 4.465827 | 4.278725 | 4.09363 | 3.925106 | 3.763735 | 3.620432 | 3.491709 | 3.391815 | 3.299925 | 3.220961 | 3.128248
Lwgng mua 230 220 210 200 190 180 170 160 150 140 130 120
Muc nuéc
trong kénh

0 2.284402 | 2.058506 1.835 | 1.614593 | 1.401602 | 1.197319 | 1.004843 | 0.829952 | 0.67649 | 0.538197 | 0.414652 | 0.331528

10 2.335592 | 2.111806 | 1.890786 | 1.673507 | 1.463784 | 1.261565 | 1.070457 | 0.893839 | 0.734825 | 0.594681 | 0.475634 | 0.398705

20 2.390417 | 2.168819 | 1.950279 | 1.735938 | 1.529652 | 1.330801 | 1.142298 | 0.967511 | 0.809502 | 0.670637 | 0.554536 | 0.480601

30 2.448074 | 2.228702 | 2.012634 1.8011 | 1.59801 | 1.402678 | 1.217578 | 1.045756 | 0.890366 | 0.754127 0.6412 | 0.569729

40 2.508138 | 2.291014 | 2.077407 | 1.868603 | 1.668533 | 1.476534 | 1.294921 | 1.126487 | 0.974217 | 0.84094 | 0.730991 | 0.661574

50 2.561317 | 2.355429 | 2.144267 | 1.938138 | 1.740962 | 1.552111 | 1.373813 1.2087 | 1.05963 | 0.92936 | 0.822073 | 0.754468

60 2.61824 | 2.421704 | 2.212968 | 2.009459 | 1.815074 | 1.629212 | 1.454052 | 1.292115 | 1.146124 | 1.018703 | 0.913894 | 0.847923

70 2.65577 | 2.489638 | 2.283304 | 2.082363 | 1.890686 | 1.707692 | 1.535512 1.37657 | 1.233483 | 1.108763 | 1.006275 | 0.941826

80 2.698465 | 2.550578 | 2.355107 | 2.156685 | 1.96764 | 1.787401 | 1.618058 | 1.461964 | 1.32163 | 1.199453 | 1.099153 | 1.036136

90 2.728805 | 2.610573 | 2.428234 | 2.232283 | 2.045798 | 1.868218 | 1.701595 | 1.548211 | 1.410483 | 1.290716 | 1.19249 | 1.130823
100 2.76316 | 2.649425 | 2.50256 | 2.309033 | 2.125043 | 1.950036 | 1.786024 | 1.635227 | 1.499983 | 1.382504 | 1.286244 | 1.225852
110 2.793601 | 2.691748 | 2.564506 | 2.386833 | 2.205274 | 2.03276 | 1.871262 | 1.722946 | 1.590071 | 1.474769 | 1.380379 | 1.321193
120 2.825748 | 2.728082 | 2.618097 | 2.465586 | 2.286401 | 2.116307 | 1.957236 1.8113 | 1.680693 | 1.567468 | 1.474855 | 1.416814
130 2.856631 | 2.75427 | 2.662704 | 2.539526 | 2.368349 | 2.200604 | 2.043878 | 1.900234 | 1.771801 | 1.660561 | 1.569645 | 1.512688
140 2.883346 | 2.786466 | 2.699026 | 2.59603 | 2.451045 | 2.285585 | 2.131132 | 1.989696 | 1.863349 | 1.754011 | 1.664716 | 1.608795
150 2.904216 | 2.816093 | 2.725963 | 2.638638 | 2.528645 | 2.371197 | 2.218944 | 2.079641 | 1.955301 | 1.847782 | 1.760039 | 1.705101
160 2.922545 | 2.842345 | 2.749724 | 2.678178 | 2.584461 | 2.457383 | 2.307268 | 2.170027 | 2.047622 | 1.941852 | 1.855584 | 1.801584
170 2.939717 | 2.86369 | 2.773664 | 2.702732 | 2.623784 | 2.535278 | 2.396063 | 2.260817 | 2.140278 | 2.036191 | 1.951347 | 1.898246
180 2.963409 | 2.881671 | 2.79859 | 2.72476 | 2.661326 | 2.581321 | 2.485289 2.35198 | 2.233243 | 2.130779 | 2.047301 | 1.995058
190 2.98375 | 2.899477 | 2.822583 | 2.744475 | 2.685691 | 2.611178 | 2.553206 | 2.443485 | 2.326493 | 2.225584 | 2.143418 | 2.092008
200 2.997256 | 2.911452 | 2.841573 | 2.764619 | 2.700468 | 2.646485 | 2.593874 | 2.523404 | 2.419999 | 2.320607 | 2.239709 | 2.189092
210 3.008676 | 2.922324 | 2.854605 | 2.777564 | 2.710088 | 2.665309 | 2.604802 | 2.573427 | 2.50741 | 2.415819 | 2.336131 | 2.286267
220 3.02014 | 2.931368 | 2.864686 | 2.796856 | 2.719401 | 2.677959 | 2.625474 | 2.583498 2.5663 | 2.504652 | 2.432707 | 2.383593
230 3.028469 | 2.943088 | 2.870001 | 2.807134 | 2.728642 | 2.687137 | 2.651318 | 2.579196 | 2.549478 | 2.547934 | 2.510955 | 2.480972
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240 3.032931 | 2.94733 | 2.876342 | 2.808485 | 2.731311 | 2.686062 | 2.648935 | 2.577487 | 2.543119 | 2.557356 | 2.502969 | 2.498413
250 3.033081 | 2.951158 | 2.877874 | 2.807637 | 2.72933 | 2.684115 | 2.651621 | 2.579218 | 2.54419 | 2.571409 | 2.510773 | 2.488251
260 3.034587 | 2.947276 | 2.877475 | 2.812809 | 2.731213 | 2.687049 | 2.646405 | 2.570497 | 2.539965 | 2.563252 | 2.511294 | 2.490367
270 3.034367 | 2.951985 | 2.875699 | 2.812542 | 2.731929 | 2.686511 | 2.649766 | 2.576827 | 2.543477 | 2.562839 | 2.509965 | 2.490334
280 3.030546 | 2.949724 | 2.877945 | 2.812518 | 2.730238 | 2.687252 | 2.649942 | 2.573765 | 2.540695 | 2.568576 | 2.509496 | 2.488114
290 3.032673 | 2.946049 | 2.877769 | 2.814934 | 2.733156 | 2.685843 | 2.651099 | 2.579845 | 2.547501 | 2.56968 | 2.511924 | 2.48907
300 3.03346 | 2.950367 | 2.87837 | 2.808539 | 2.729987 | 2.687062 | 2.648176 | 2.581332 | 2.545674 | 2.568518 | 2.512255 | 2.489218
310 3.033228 | 2.948448 | 2.878232 | 2.814841 | 2.730504 | 2.689912 | 2.651575 | 2.580527 | 2.542086 | 2.568772 | 2.511871 | 2.487669
320 3.032802 | 2.948651 | 2.876956 | 2.808251 | 2.729317 | 2.685367 | 2.648102 | 2.577912 | 2.541086 | 2.569794 | 2.511609 | 2.490027
330 3.031019 | 2.947375 | 2.87737 | 2.808216 | 2.733861 | 2.685792 | 2.651926 | 2.574351 | 2.544636 | 2.554206 | 2.509899 | 2.490982
340 3.033606 | 2.951231 | 2.87742 | 2.810658 | 2.729581 | 2.688582 | 2.648358 | 2.574446 | 2.545108 | 2.565414 | 2.51151 | 2.488748
350 3.031134 | 2.951685 | 2.87702 | 2.813168 | 2.730073 | 2.689097 | 2.648127 2.58256 | 2.547295 | 2.571861 | 2.512269 | 2.488355
360 3.034497 | 2.94803 | 2.876826 | 2.810084 | 2.731016 | 2.685819 | 2.645656 | 2.570437 | 2.543761 | 2.565309 | 2.51171 | 2.490934
370 3.035437 | 2.950586 | 2.877182 | 2.809102 | 2.72982 | 2.689421 | 2.645553 | 2.573894 | 2.542477 | 2.567029 | 2.511711 | 2.48889
380 3.034085 | 2.950739 | 2.877847 | 2.808444 | 2.731528 | 2.685482 | 2.65135 | 2.579763 | 2.544352 | 2.563383 | 2.509757 | 2.491064
390 3.033593 | 2.948449 | 2.877074 | 2.808255 | 2.729969 | 2.686239 | 2.649921 | 2.581474 | 2.544827 | 2.559238 | 2.509492 2.4884
400 3.035153 | 2.948308 | 2.877466 | 2.814013 | 2.731687 | 2.692081 | 2.646145 | 2.578486 | 2.538257 | 2.569515 | 2.510019 | 2.491098
410 3.035329 | 2.952292 | 2.877256 | 2.813401 | 2.732653 | 2.68748 | 2.648717 | 2.577547 | 2.544842 | 2.562925 | 2.512175 | 2.488703
420 3.035356 | 2.951936 | 2.876686 | 2.814894 | 2.730491 | 2.692467 | 2.647939 | 2.574794 | 2.544869 | 2.568248 | 2.513826 | 2.489677
430 3.032015 | 2.949643 | 2.87719 | 2.808397 | 2.731448 | 2.686264 | 2.646112 | 2.571836 | 2.54956 | 2.568844 | 2.510404 | 2.489201
440 3.032652 | 2.951307 | 2.877606 | 2.808278 | 2.730035 | 2.686484 | 2.647609 | 2.574709 | 2.551514 | 2.564611 | 2.510803 | 2.489191
450 3.038796 | 2.951354 | 2.872225 2.8083 | 2.730915 | 2.685144 | 2.65168 | 2.576663 | 2.560223 | 2.551074 | 2.509429 | 2.48811
460 3.039213 | 2.95279 | 2.877923 | 2.807051 | 2.729168 | 2.684459 | 2.650815 | 2.571365 | 2.552616 | 2.550617 | 2.518019 | 2.492185
470 3.042181 | 2.958148 | 2.879141 | 2.812897 | 2.727804 | 2.687013 | 2.637774 | 2.570626 | 2.557934 | 2.544598 | 2.506978 | 2.49054
480 3.043241 | 2.959945 | 2.883353 | 2.813908 | 2.732911 | 2.687007 | 2.640522 | 2.573657 | 2.555453 | 2.54519 | 2.517074 | 2.490624
490 3.043263 | 2.965097 | 2.882018 | 2.821943 | 2.738264 | 2.690596 | 2.646358 2.57352 | 2.551191 | 2.553097 | 2.524339 | 2.493687
500 3.049615 | 2.963987 | 2.886658 | 2.819283 | 2.740744 | 2.689112 | 2.640657 | 2.577863 | 2.57069 | 2.546824 | 2.540195 | 2.509946
Lwong mua 110 100 90 80 70 60 50 40 30 20 10 0
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Muc nuéc
trong kénh

0| 0.254567 | 0.180482 | 0.119515 | 0.070417 | 0.037156 | 0.015059 | 0.004056 | -1.54E-05| -0.0008 | -0.00132 | -0.00183 | -0.00234
10 | 0.330366 | 0.266967 | 0.213546 | 0.169387 | 0.136137 | 0.115094 | 0.102654 | 0.096717 | 0.091432 | 0.086173 | 0.080964 | 0.07584
20| 0.416144 | 0.357695 | 0.309059 | 0.268314 | 0.236511 | 0.215324 | 0.202608 | 0.196515| 0.19106 | 0.185615 | 0.180179 | 0.174756
30 | 0.507946 | 0.452214 | 0.405878 | 0.366807 | 0.335875 | 0.315043 | 0.302589 | 0.296446 | 0.290906 | 0.285375 | 0.279847 | 0.274322
40 | 0.601731 | 0.547881 | 0.503047 | 0.465131 | 0.435017 | 0.414743 | 0.402579 | 0.396421 | 0.390839 | 0.385263 | 0.379685 | 0.374108
50 | 0.696251 | 0.643901 | 0.600311 | 0.563436 | 0.534162 | 0.514428 | 0.50252 | 0.496384 | 0.49079 | 0.485196 0.4796 | 0.474002
60 | 0.791172 | 0.74017 | 0.697716 | 0.661832 | 0.633362 | 0.614157 | 0.602506 | 0.596385 | 0.590785 | 0.585186 | 0.579581 | 0.573973
70 | 0.886423 | 0.836677 | 0.795295 | 0.760342 | 0.732624 | 0.713912 | 0.702497 0.69639 | 0.690782 | 0.68518 | 0.679581 | 0.673983
80 | 0.981998 | 0.933426 | 0.893048 | 0.858963 | 0.831948 | 0.813679 | 0.802471 | 0.796395 | 0.790804 | 0.785216 | 0.77963 | 0.774044
90 | 1.077874 | 1.030408 | 0.99097 | 0.957693 | 0.931293 | 0.913393 | 0.902383 | 0.896362 | 0.890807 | 0.885251 | 0.879694 | 0.874136
100 | 1.174026 | 1.127597 | 1.089037 | 1.056511 | 1.030714 | 1.013202 | 1.002381 | 0.996398 | 0.99087 | 0.985337 | 0.979796 | 0.974246
110 | 1.270426 | 1.224974 | 1.187243 | 1.155433 | 1.130223 | 1.11309 | 1.102428 | 1.096468 | 1.090947 | 1.085421 | 1.079891 | 1.074359
120 | 1.367048 | 1.322515 | 1.285561 | 1.254419 | 1.229733 | 1.212933 | 1.202433 | 1.196505 | 1.191005 | 1.185502 | 1.179997 | 1.174492
130 | 1.463869 | 1.420208 | 1.383983 | 1.353456 | 1.32924 | 1.312716 | 1.302362 1.29648 | 1.291016 | 1.285551 | 1.280087 | 1.274622
140 | 1.560877 | 1.518033 | 1.482488 | 1.452531 | 1.428752 | 1.412508 | 1.402306 | 1.396473 | 1.391052 | 1.385632 | 1.380213 | 1.374792
150 | 1.658045 | 1.615989 | 1.581101 1.5517 | 1.528351 | 1.512374 | 1.502307 | 1.496514 | 1.49112 | 1.485723 | 1.480321 | 1.474918
160 | 1.755339 | 1.714023 | 1.67976 | 1.650891 | 1.627966 | 1.612259 | 1.602325 1.59657 | 1.591205 | 1.585838 | 1.580467 | 1.575093
170 | 1.852778 | 1.812165 | 1.778484 | 1.750095 | 1.727538 | 1.71207 | 1.702271 | 1.696568 | 1.691247 | 1.685924 | 1.680597 | 1.675268
180 | 1.950336 | 1.910402 | 1.877284 | 1.849363 | 1.827171 | 1.811928 | 1.802241 | 1.796569 | 1.791274 | 1.785979 | 1.780685 | 1.775392
190 | 2.048022 | 2.008743 | 1.976164 1.9487 | 1.926857 | 1.911829 | 1.902253 | 1.896619 | 1.891356 | 1.886092 | 1.880829 | 1.875567
200 | 2.145776 | 2.107095 | 2.075005 | 2.047951 | 2.026436 | 2.01163 | 2.002184 | 1.996606 | 1.991388 | 1.986167 | 1.980943 | 1.975714
210 | 2.243603 | 2.205524 | 2.173949 | 2.147336 | 2.12616 | 2.111562 | 2.102217 | 2.096671 | 2.091478 | 2.086283 | 2.081084 | 2.075883
220 | 2.341572 | 2.304061 | 2.272942 | 2.246703 | 2.225821 | 2.211415 | 2.202179 | 2.196676 | 2.191523 | 2.186369 | 2.181212 | 2.176055
230 | 2.439555 | 2.402595 | 2.371944 | 2.346104 | 2.325529 | 2.311318 | 2.302187 | 2.296723 | 2.291601 | 2.286475 | 2.281346 | 2.276213
240 | 2.489343 | 2.501235 | 2.471023 | 2.445539 | 2.425236 | 2.411197 | 2.402159 | 2.396732 | 2.391644 | 2.386554 | 2.381461 | 2.376367
250 | 2.484021 | 2.484309 | 2.481906 | 2.483566 | 2.482286 | 2.481622 | 2.474388 | 2.469571 | 2.491715 | 2.486653 | 2.481587 | 2.476519
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260 | 2.484392 | 2.482638 | 2.481104 | 2.488636 | 2.471281 | 2.484422 | 2.476711 | 2.472841 | 2.47264 | 2.468456 | 2.455971 | 2.451783
270 | 2.490472 | 2.490444 | 2.482946 | 2.476634 | 2.478851 | 2.490551 | 2.47686 | 2.470788 | 2.466554 | 2.469253 | 2.463412 | 2.456618
280 | 2.484781 | 2.487631 | 2.483027 | 2.480048 | 2.478059 | 2.487713 | 2.481839 | 2.476928 | 2.473382 | 2.466703 | 2.465362 | 2.45792
290 2.48507 | 2.483913 | 2.484396 | 2.487896 | 2.484985 | 2.489387 | 2.477073 | 2.472165 | 2.469075 | 2.46849 | 2.459218 | 2.457961
300 | 2.496381 | 2.482412 | 2.488715 | 2.484451 | 2.483962 | 2.487264 | 2.478217 | 2.475739 | 2.468994 | 2.465595 | 2.460986 | 2.464824
310 | 2.489231 | 2.490103 | 2.480921 | 2.479682 | 2.480786 | 2.487932 | 2.479619 | 2.472224 | 2.469677 | 2.468888 | 2.46301 | 2.456577
320 | 2.485435 | 2.490026 | 2.48352 | 2.483026 | 2.482513 | 2.48908 | 2.479811 | 2.474764 | 2.470481 | 2.468272 | 2.460606 | 2.459246
330 | 2.482801 | 2.48431 | 2.486167 | 2.488693 | 2.477915 | 2.485247 | 2.477379 2.47386 | 2.471464 | 2.474881 | 2.464171 | 2.460382
340 | 2.487893 | 2.485565 | 2.483685 | 2.482513 | 2.483541 | 2.486002 | 2.476853 | 2.473584 | 2.472436 | 2.469908 | 2.463079 | 2.463933
350 | 2.485437 | 2.483774 | 2.485384 | 2.484694 | 2.479887 | 2.484661 | 2.474726 | 2.473339 | 2.471085 2.4685 | 2.463215 | 2.462034
360 | 2.486741 | 2.485033 | 2.485577 | 2.488539 | 2.484616 | 2.484858 | 2.480782 | 2.473653 | 2.469242 | 2.469644 | 2.465912 | 2.460533
370 | 2.487693 | 2.48035 | 2.483648 | 2.484193 | 2.481192 | 2.485614 | 2.478173 | 2.472073 | 2.466368 | 2.466975 | 2.465794 | 2.464711
380 | 2.485593 | 2.490086 | 2.487788 | 2.474902 | 2.485703 | 2.480761 | 2.475249 | 2.475965 | 2.469538 | 2.470279 | 2.463968 | 2.462982
390 | 2.488373 | 2.487117 | 2.491062 | 2.479055 | 2.493691 | 2.482742 | 2.475223 | 2.474602 | 2.469156 | 2.466769 | 2.464618 | 2.460248
400 2.48643 | 2.483031 | 2.489757 | 2.484818 | 2.483616 | 2.481075 | 2.47298 | 2.474801 | 2.472434 | 2.467173 | 2.467646 | 2.459719
410 | 2.487882 | 2.48854 | 2.483845 | 2.477078 | 2.484064 | 2.479004 | 2.475925 | 2.474945 2.4753 | 2.466244 | 2.465882 | 2.46348
420 | 2.483165 | 2.485561 | 2.485617 | 2.479014 | 2.487124 | 2.481584 | 2.47389 | 2.471438 | 2.469369 | 2.46658 | 2.465165 | 2.46505
430 | 2.489346 | 2.481226 | 2.478909 | 2.482309 | 2.480496 | 2.478491 | 2.472074 | 2.472545| 2.46899 | 2.47106 | 2.469976 | 2.462639
440 | 2.483391 | 2.487549 | 2.481195 | 2.486194 | 2.487501 | 2.483625 | 2.473817 | 2.470206 | 2.470789 | 2.467137 | 2.465716 | 2.464937
450 | 2.484564 | 2.483465 | 2.484919 | 2.472386 | 2.485661 | 2.480882 | 2.47294 | 2.473477 | 2.469212 | 2.467275 | 2.470273 | 2.466383
460 | 2.486461 | 2.492025 | 2.483657 | 2.48193 | 2.485008 | 2.477748 | 2.474441 | 2.475023 | 2.468607 | 2.471067 | 2.471427 | 2.465994
470 | 2.486074 | 2.485373 | 2.484054 | 2.485065 | 2.486901 | 2.48053 | 2.475037 | 2.471111 | 2.469285 | 2.468475 | 2.470112 | 2.468069
480 | 2.486718 | 2.480333 | 2.480826 | 2.487072 | 2.485244 | 2.480178 | 2.475468 | 2.470122 | 2.468209 | 2.471592 | 2.469093 | 2.466099
490 | 2.487173 | 2.48262 | 2.488213 | 2.480154 | 2.480579 | 2.473724 | 2.46872 | 2.471009 | 2.473911 | 2.466264 | 2.469253 | 2.468341
500 | 2.484834 | 2.487433 | 2.486485 | 2.481435 | 2.481634 2477 | 2471519 | 2.475973 | 2.479989 | 2.472442 | 2.47385 | 2.473732
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Phu luc 11: Két qua tinh toan hrgng nwéc xa, dung tich hé théng, béc hoi mit

thoang trén kénh, dong chay vao do mwa va dong chay dén cho nim diu tién

caa chudi s6 liéu 50 nim

Boc hoi mit

Lwong nudéc bung :[ ich h¢ thoang trén [?ong chay Dong chay
xi me/s thong kenh (1006 | Yaedomua | g m3s)
(10"6m?3)/S 3/ (m3/s)
m°/ngay)

4.26572678 0.399770224 0.000434532 | 9.488234369 | 0.133054732
4.302684111 0.402605556 0.000543165 | 9.900722413 | 0.133054732
4.308526337 0.404122525 0.000529586 | 9.959937663 | 0.133054732
4.273312859 0.404913465 0.000516007 | 9.547113168 | 0.133054732
4.248105426 0.405249846 0.000651798 9.252719172 | 0.133054732
4.314169626 0.405358019 0.000190108 | 10.01881646 | 0.133054732
4.405761495 0.405592799 0.000244424 11.0796442 | 0.133054732
4.690482632 0.405891227 0.000298741 14.379885 | 0.133054732
4.736561662 0.406609322 0.000380216 | 14.91013064 | 0.133054732
4.513187007 0.40706161 0.000325899 | 12.31710833 | 0.133054732

4.40639554 0.406851426 0.000461691 11.0796442 | 0.133054732
4.940128552 0.406515808 0.000420953 | 17.26763776 | 0.133054732
5.510674064 0.407089822 0.000380216 | 23.86811937 | 0.133054732
4.838878668 0.407399935 0.000448111 | 16.08905243 | 0.133054732
4.925399291 0.40739406 0.000407374 | 17.09066491 | 0.133054732
2.815215608 0.407406881 0.000488849 | 15.55847034 | 0.056500842
2.597054585 0.400944933 0.000420953 | 13.08320562 | 0.056500842
2.463362041 0.398781139 0.000448111 | 11.55101104 | 0.056500842
2.371270423 0.397928275 0.00047527 | 10.49018331 | 0.056500842
2.325225713 0.397511514 0.000285162 | 9.959937663 | 0.056500842
2.350487606 0.397326239 0.000407374 | 10.25433166 | 0.056500842

2.26410614 0.397314713 0.000339478 | 9.252719172 | 0.056500842
2.304627227 0.397145334 0.000339478 | 9.724086016 | 0.056500842
2.355487596 0.397180963 0.000407374 | 10.31354691 | 0.056500842
3.268277837 0.397285644 0.000380216 | 11.72798389 | 0.087110345
4.799009809 0.400205766 0.000448111 | 15.20486109 | 0.13463593
4.904482436 0.404659268 0.000434532 | 12.78847517 | 0.160637184
4.227305807 0.406701086 0.000271583 | 11.72798389 | 0.123968188
4.062106871 0.405948512 0.000176529 | 10.78491375 | 0.120742852
3.810436095 0.405312922 0.000298741 9.42935557 | 0.115542897
3.168936714 0.404445046 0.000298741 8.72213708 | 0.093095974
3.011299674 0.402148626 0.000190108 | 8.191891437 | 0.088829076
2.879458658 0.401078032 0.000285162 | 7.838282192 | 0.084935738
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3.434928658 0.400381297 0.000230845 | 7.720188143 | 0.10685164
2.577327218 0.402071401 0.000217266 7.95603979 | 0.072819614
2.871790519 0.399630422 0.000176529 | 10.13657406 | 0.077008988
3.231863654 0.399712867 0.000135791 | 10.43130451 | 0.089961241
3.388759903 0.40090928 0.00016295 | 9.193503923 | 0.100132215
3.135518446 0.401895127 0.000325899 | 9.075746325 | 0.090693998
3.433316221 0.401309592 0.000325899 | 9.900722413 | 0.099484469
3.984674168 0.402053234 0.000434532 | 9.370476771 | 0.122574694
3.181722082 0.40412433 0.000597482 | 9.31159/9/72 | 0.091631273
3.277923334 0.402006914 0.000611061 | 9.252719172 | 0.095611418
3.348565252 0.401766479 0.000488849 9.42935557 | 0.097763607
3.215204956 0.401930252 0.000543165 | 8.250770236 | 0.096530363
3.369507274 0.401658858 0.000516007 | 7.425794148 | 0.105264663
2.573240602 0.402200272 0.000556744 | 6.954090854 | 0.076004704
2.437257531 0.399835034 0.000298741 | 6.482/724011 | 0.072383822
2.38175274 0.398873528 0.000217266 | 6.246872364 | 0.071050696
2.341420505 0.398484612 0.000325899 | 6.187993565 | 0.069696845
2.32725759 0.398248985 0.000217266 | 5.893263119 | 0.070139614
2.279135187 0.39818813 0.00031232 | 6.011357167 | 0.067884052
2.593725167 0.397988836 0.000353057 | 5.834384319 | 0.080657923
2.124347878 0.399007/834 0.000393795 | 5.716626721 | 0.062852008
2.100503591 0.397700545 0.000353057 5.4515039 | 0.062852008
2.120512684 0.397330931 0.000135791 | 5.687019096 | 0.062852008
2.765039336 0.397300737 0.000271583 | 9.782964815 | 0.074130099
3.255886012 0.398961734 0.000244424 | 8.133012638 | 0.098589555
3.158133764 0.401209288 0.000230845 | 6.600481609 | 0.099855782
2.317349122 0.401619011 0.000434532 | 6.129114765 | 0.068870263
2.361518922 0.398942621 0.000285162 | 7.012969653 | 0.067708118
2.737132709 0.398338695 0.000448111 | 7.484672947 | 0.080690288
2.806559383 0.399373997 0.000407374 | 7.072184903 | 0.084724679
2.537602991 0.399915058 0.000393795 | 6.187993565 | 0.07724918
2.546417106 0.399253462 0.000407374 | 5.657747922 | 0.079379352
2.096491262 0.399178575 0.000217266 5.39228865 | 0.062852008
2.07761173 0.397705092 0.000298741 | 5.186044628 | 0.062852008
2.056988728 0.397291657 0.000244424 | 4.950529432 | 0.062852008
2.046686721 0.397152712 9.50539E-05| 4.832435383 | 0.062852008
2.036508102 0.397112448 0.00014937 | 4.714677785 | 0.062852008
2.0313988 0.397076547 9.50539E-05| 4.655798986 | 0.062852008
2.039023905 0.397062819 0.00014937 4.74428541 | 0.062852008
2.397288943 0.397069213 0.00016295 | 8.899109927 | 0.062852008
3.401413864 0.397787408 0.000298741 | 9.959937663 | 0.0981575
4.053683475 0.40115456 0.000122212 | 6.777454457 | 0.133915684
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2.226130976 0.404137677 0.000217266 5.77550552 | 0.066447358
2.174889153 0.399325898 9.50539E-05 | 5.363017476 | 0.065939446
2.303037133 0.396951887 0.000135791 | 5.127165829 | 0.07174372
2.294728647 0.396499093 0.000217266 | 4.891650633 | 0.072218702
2.243808405 0.396317806 0.000135791 | 4.714677785| 0.07084296
2.209180477 0.396107088 0.000217266 | 4.567312562 | 0.069999128
2.165636824 0.395919826 0.000135791 | 4.419947339 | 0.068810248
2.134776944 0.395728075 0.000271583 4.36106854 | 0.067816262

2.12818616 0.395544957 0.000244424 | 4.302189741 | 0.067762141
2.177034837 0.395462682 0.00016295 | 4.243310942 | 0.069851844
2.082008388 0.395609704 0.000122212 | 4.213703317 | 0.06626891
2.074903419 0.395355425 9.50539E-05 | 4.184432142 | 0.06609776
2.082631631 0.395240891 0.000203687 | 4.184432142 | 0.066399228
2.118123686 0.395212182 0.000244424 | 4.007459295 | 0.068364326
2.045402968 0.395336308 0.000244424 | 3.889701696 | 0.065939446

2.04021626 0.395153998 0.000271583 | 3.830822897 | 0.065939446
2.017269972 0.395071268 0.000217266 | 3.565363626 | 0.065939446
2.151908904 0.394999144 0.000353057 | 5.127165829 | 0.065939446
2.334548984 0.3952278 0.000271583 | 5.304138677 | 0.072413468
2.525223402 0.395913483 0.000135791 | 4.302189741 | 0.083122786
2.048917489 0.3969419 0.000244424 | 3.918972871 | 0.065939446
2.032966167 0.395774098 0.000244424 | 3.742336473 | 0.065939446

2.02505774 0.395296234 0.000407374 3.65385005 | 0.065939446

2.01983203 0.395081571 0.000244424 3.59497125 | 0.065939446
2.042640452 0.395005488 0.000190108 | 3.8600940/2 | 0.065939446
2.040140997 0.395027595 0.000298741 | 3.830822897 | 0.065939446
2.024873798 0.395020129 0.000271583 3.65385005 | 0.065939446
2.012672874 0.394989407 0.000298741 | 3.512540932 | 0.065939446
2.004488577 0.394950501 0.000217266 | 3.417998403 | 0.065939446
2.116291525 0.394927418 0.000298741 | 4.714677785 | 0.065939446
2.350196686 0.395134485 0.000353057 | 7.425794148 | 0.065939446
3.094839505 0.395676845 0.000285162 | 11.49213224 | 0.081178749
4.082836785 0.397910738 0.000217266 | 7.779403393 | 0.131776095
2.676282529 0.402850796 1.35791E-05| 6.011357167 | 0.083112584
2.456355048 0.400227706 8.14748E-05| 5.292362917 | 0.077068795
2.357955782 0.398755978 0.000108633 | 5.162493109 | 0.073732397
2.322849984 0.397983341 0.000217266 | 4.838491488 | 0.073475082
2.252621448 0.397653134 0.000190108 | 4.549817147 | 0.07172902
2.205283658 0.397352096 0.000135791 | 4.384620059 | 0.070456231
2.194907411 0.397125112 0.00016295 | 4.384620059 | 0.070060513

2.23488954 0.397017375 0.00014937 | 4.903426392 | 0.069879447

2.26473216 0.39705913 0.000217266 | 4.514489868 | 0.072331446
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2.196559592 0.397209986 0.000230845 | 4.255086701 | 0.070554299
2.157769483 0.397057319 0.000190108 | 4.125216893 | 0.069490465
2.132938288 0.39689942 0.000217266 | 3.995683535 | 0.068965722
2.099275861 0.396779709 0.000339478 | 3.866150177 | 0.068097743
2.069604094 0.39663272 0.000285162 | 3.736280368 | 0.067386774
2.051889744 0.396508442 0.000353057 | 3.671681914 | 0.066919727
2.040752935 0.396411343 0.000325899 3.60674701 | 0.06670806
2.027535345 0.396354265 0.000244424 | 3.541812106 | 0.066414992
2.015392006 0.396308087 0.00031232 | 3.477213652 | 0.066161515
2.641568702 0.396253808 0.000353057 | 3.477213652 | 0.09012402
2.431508646 0.391130958 0.000271583 | 3.417998403 | 0.082194834
2.428995226 0.385427469 0.000380216 | 3.388727228 | 0.082194834
2.426419304 0.37970837 0.00014937 | 3.359119604 | 0.082194834
2.426420556 0.374007096 0.00016295 | 3.359119604 | 0.082194834
2.426415194 0.368304569 0.000108633 | 3.359119604 | 0.082194834
1.752895238 0.362607404 0.00016295 | 3.329848429 | 0.05656022
1.750340954 0.363451966 0.00014937 | 3.300240804 | 0.05656022
1.740192318 0.364292713 0.000203687 | 3.182483206 | 0.05656022
1.740198915 0.36510784 0.000271583 | 3.182483206 | 0.05656022
1.735129884 0.36591637 0.000353057 | 3.123604407 | 0.05656022
1.740197634 0.366706802 0.000258004 | 3.182483206 | 0.05656022
0.420661023 0.367516612 0.000176529 | 3.995683535 | 0.002883272
0.465172146 0.366817047 0.000298741 | 4.319685155 | 0.003524356
0.436715231 0.366217005 0.000298741 | 3.866150177 | 0.003936616
2.431509242 0.365574226 0.000285162 | 3.417998403 | 0.082194834
2.431507789 0.359870142 0.000271583 | 3.417998403 | 0.082194834
2.421335498 0.35416751 8.14748E-05| 3.300240804 | 0.082194834
2.411186735 0.348462913 0.000135791 | 3.182483206 | 0.082194834
2.406103265 0.342732821 6.78957E-05| 3.123604407 | 0.082194834
2.395920311 0.336999073 6.78957E-05| 3.005510358 | 0.082194834
0.286145571 0.331244952 0.000176529 | 2.976239184 | 0.001078991
0.278513069 0.330213899 0.00014937 2.88775276 | 0.001078991
0.273447563 0.329170122 0.000271583 | 2.828873961 | 0.001078991
0.268368039 0.328104722 0.000244424 | 2.769995162 | 0.001078991
0.265820118 0.327031717 0.000298741 | 2.740387537 | 0.001078991
0.260734248 0.325948536 0.000203687 | 2.681508738 | 0.001078991
2.362911875 0.324864097 0.000135791 | 2.622629939 | 0.082194834
2.362909282 0.319037544 0.000108633 | 2.622629939 | 0.082194834
2.362906718 0.313213584 8.14748E-05 | 2.622629939 | 0.082194834
2.362919146 0.307392188 0.000217266 | 2.622629939 | 0.082194834
2.360368527 0.301558364 0.000244424 | 2.593022314 | 0.082194834
2.360367163 0.29571706 0.000230845 | 2.593022314 | 0.082194834
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0.24802179 0.289877121 0.00014937 | 2.534143515 | 0.001078991
0.248026671 0.288772784 0.000203687 | 2.534143515 | 0.001078991
0.263293858 0.287663566 0.000285162 | 2.711116363 | 0.001078991
0.281077674 0.286577614 0.000285162 | 2.917360385 | 0.001078991
0.263281603 0.28552733 0.00014937 | 2.711116363 | 0.001078991
0.250566168 0.284453634 5.43165E-05 2.56375114 | 0.001078991
0.240402719 0.283363017 0.000271583 | 2.445657091 | 0.001078991
2.792871302 0.282232525 0.000380216 | 2.386/78292 | 0.099854946
2.787791968 0.283819076 0.000353057 | 2.327899493 | 0.099854946
2.785236597 0.285397833 0.000325899 | 2.298291868 | 0.099854946
2.785236645 0.286973862 0.000325899 | 2.298291868 | 0.099854946
2.795433071 0.288549844 0.00047527 | 2.416385917 | 0.099854946
2.800490484 0.290132725 0.000258004 | 2.475264716 | 0.099854946
2.810635837 0.291745321 0.00016295 | 2.593022314 | 0.099854946
2.800479494 0.293386821 0.000135791 | 2.475264716 | 0.099854946
2.787768929 0.295010407 9.50539E-05 | 2.327899493 | 0.099854946
2.780141474 0.296612204 0.000122212 | 2.239413069 | 0.099854946
2.775067009 0.298196229 0.00014937 2.18053427 | 0.099854946
2.769997503 0.29976759 0.000230845 | 2.121655471 | 0.099854946
2.764918102 0.301321329 0.000203687 | 2.062776672 | 0.099854946
2.764924339 0.302867341 0.000271583 | 2.062776672 | 0.099854946
2.759852398 0.304407115 0.000325899 | 2.003897872 | 0.099854946
2.754746478 0.305931702 0.000325899 | 1.944682623 | 0.099854946
2.749658344 0.307446012 0.000203687 | 1.885803824 | 0.099854946
2.749659622 0.308961327 0.000217266 | 1.885803824 | 0.099854946
2.747126923 0.310475365 0.000122212 | 1.856532649 | 0.099854946

2.74457521 0.311993072 0.000135791 | 1.826925025 | 0.099854946
2.739494511 0.313504393 9.50539E-05 | 1.768046226 | 0.099854946
2.739502063 0.315009285 0.000176529 | 1.768046226 | 0.099854946
2.739503345 0.316506625 0.000190108 | 1.768046226 | 0.099854946
2.739495809 0.318002683 0.000108633 | 1.768046226 | 0.099854946
2.742019794 0.319506278 0.000108633 1.7973174 | 0.099854946

2.7420236 0.321014916 0.00014937 1.7973174 | 0.099854946
2.742021089 0.322519748 0.000122212 1.7973174 | 0.099854946
2.742040116 0.324027092 0.000325899 1.7973174 | 0.099854946
2.747144855 0.325515408 0.00031232 | 1.856532649 | 0.099854946
2.754742008 0.327015184 0.000271583 | 1.944682623 | 0.099854946

2.75473568 0.328533963 0.000203687 | 1.944682623 | 0.099854946

3.95684912 0.330059071 0.000135791 | 1.885803824 | 0.20814417
3.956855739 0.337743401 0.000203687 | 1.885803824 | 0.208142904

3.95729743 0.345421112 0.00016295 | 1.885803824 | 0.202987435
3.958990601 0.352657132 0.000190108 | 1.885803824 | 0.183421875
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4.006055146 0.358199981 0.000190108 | 2.416385917 | 0.168215346
4.009939521 0.362520578 0.000217266 | 2.445657091 | 0.152501176
3.807815516 0.36548583 0.000271583 | 2.121655471 | 0.139904323

3.38877066 0.367301402 0.000217266 | 2.003897872 | 0.124076652
3.080625291 0.367734348 0.000190108 | 1.826925025 | 0.112739368
2.766765563 0.367159802 0.000203687 | 1.738438601 | 0.100885383
2.540472345 0.365544473 0.000108633 | 1.679559802 | 0.09232262
2.283669846 0.363188393 0.000217266 | 1.59107337/8 | 0.082676924
2.198115412 0.359973145 0.000135791 | 1.768046226 | 0.078774781
2.136198568 0.356459255 0.000285162 | 2.534143515 | 0.073820396
2.012086691 0.352635363 0.000203687 | 2.298291868 | 0.069803645
1.797264705 0.348431574 0.00014937 | 1.944682623 | 0.062668519
1.587236723 0.343555467 0.000380216 | 1.826925025 | 0.054930691
1.511926528 0.337968585 0.000488849 | 1.738438601 | 0.052310447
1.365473473 0.332129938 0.000366637 | 1.768046226 | 0.046542985
1.292228087 0.325809843 0.000353057 | 1.650288627 | 0.044100817

1.15175938 0.319259869 0.000258004 | 1.5910733/8 | 0.038861373
1.139793763 0.31225601 0.000244424 | 1.650288627 | 0.038200599
1.053050921 0.305206705 0.000244424 | 1.591073378 | 0.0350405
1.043327708 0.297874294 0.000271583 | 1.591073378 | 0.034664033
0.989450325 0.290507051 0.000176529 | 1.768046226 | 0.031988119
0.990271634 0.282947957 0.000190108 | 1.768046226 | 0.032019869
0.931377747 0.275390512 0.000271583 | 1.650288627 | 0.030132904
1.183496983 0.267642573 0.000353057 2.18053427 | 0.038122137
1.641606187 0.26066954 0.000325899 | 3.359119604 | 0.051921441
2.153308978 0.25509503 0.000366637 | 5.492550834 | 0.064608004
2.495494977 0.250981917 0.000380216 | 4.255086701 | 0.081857521
2.498748619 0.244873385 0.000516007 | 4.125216893 | 0.082416502
2.565339579 0.238779231 0.000407374 | 4.608695946 | 0.083380807
2.325211683 0.232861506 0.000448111| 3.671681914 | 0.077213062
2.118996479 0.226245711 0.00014937 | 2.828873961 | 0.072044726
1.986330914 0.219063231 0.000271583 | 2.445657091 | 0.068188043
1.880840518 0.211471154 0.000285162 2.18053427 | 0.064989474
1.874141516 0.203555952 0.000461691 | 2.003897872 | 0.065319179
1.800195403 0.195624332 0.000393795 | 1.885803824 | 0.062851179
1.791216188 0.187464941 0.000217266 | 1.709167426 | 0.063093742
1.744651385 0.179310601 0.000135791 | 1.650288627 | 0.061488037
1.772307686 0.171014074 0.000298741 | 1.650288627 | 0.062558095
1.726800722 0.162797148 0.000420953 | 1.650288627 | 0.06079619
1.850300859 0.154418611 0.000393795 | 1.738438601 | 0.06528266
2.022028239 0.146445399 0.000353057 | 2.946631559 | 0.067897539
1.869233337 0.138910337 0.000611061 2.50453589 | 0.063457829
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0.65511714 0.130895837 0.001004856 | 2.121655471 | 0.017737109
0.985085543 0.118835606 0.000339478 | 1.974290248 | 0.031003785
1.17836041 0.107946837 0.00014937 | 4.190151797 | 0.031089783
1.222452858 0.097462711 8.14748E-05 | 3.005510358 | 0.036750853
0.742171783 0.087268066 0.000176529 | 2.298291868 | 0.020519807
1.709033413 0.075542103 0.000135791 | 5.386568996 | 0.047638415
1.453293084 0.066695979 0.00016295 | 4.938753672 | 0.03923354
2.70609201 0.05704458 0.000244424 | 5.598869123 | 0.085524948
3.659931539 0.051501526 0.000380216 | 10.43130451 | 0.106317376
2.970766812 0.04858108 0.000298741 | 9.841843614 | 0.081608021
3.604972922 0.043429457 0.000258004 | 10.07769526 | 0.105370569
3.262158886 0.040374564 0.000339478 | 8.486621883 | 0.097410956
2.606414605 0.036351801 0.000407374 | 6.364966412 | 0.079109053
1.51369105 0.030376952 0.000529586 | 4.968024846 | 0.041472928
1.748111483 0.020901539 0.000488849 | 4.089889613 | 0.053478336
1.277155282 0.01231499 0.000271583 | 3.512540932 | 0.037210073
1.183527302 0.003128337 0.000407374 | 3.241362005 | 0.034733606
1.136111664 | -5.02334E-05 0.000325899 | 3.123604407 | 0.03341943
1.099555733 -5.0855E-05 0.000353057 | 3.152875581 | 0.031911523
1.756914449 | -5.14666E-05 0.000285162 | 3.866150177 | 0.05497682
2.05582424 0.002068632 0.000285162 | 5.757673655 | 0.06004404
2.44528721 4.89187E-05 0.000135791 | 10.49018331 | 0.059369568
5.448215732 | -2.72484E-05 0.000434532 | 19.21232038 | 0.212239721
5.413036009 0.0133015 0.000488849 | 18.74095354 | 0.214433687
6.25061278 0.021083877 0.000434532 | 28.46503956 | 0.224863781
6.17436606 0.031450514 0.000339478 | 27.58084822 | 0.224863937
5.813580173 0.041669741 0.000285162 | 23.39675253 | 0.224864068
5.971106625 0.051168986 0.000217266 | 25.22367755 | 0.224864116
6.29125253 0.060988101 0.000325899 28.9364064 | 0.224864202
5.526955154 0.071441084 0.000298741 | 29.34889444 | 0.115688973
4.584535826 0.078888583 0.000339478 | 23.63260417 | 0.09828827
3.914260703 0.083841707 0.000230845 | 19.68402368 | 0.085549362
4.102622806 0.087720106 0.00016295 | 24.51645906 | 0.076745603
4.322371717 0.092565388 8.14748E-05 | 23.10202208 | 0.089971715
4.7036755 0.098275223 0.000271583 | 19.80178128 | 0.115729192
4.230885049 0.10517429 0.000325899 | 17.50348941 | 0.10506711
3.782636733 0.10993021 0.000407374 | 16.56041927 | 0.090888872
3.751191864 0.113953272 0.000271583 | 15.67622793 | 0.092650278
3.533811461 0.118682703 0.000420953 | 13.79042411 | 0.090529446
3.195721385 0.122887126 0.000407374 | 16.38344642 | 0.068797357
4.13808422 0.125923006 0.000190108 | 23.21977968 | 0.082485559
5.279046797 0.132053444 0.000298741 | 26.46114168 | 0.115786012
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5.113116406 0.140422711 0.000366637 | 24.51645906 | 0.11579896
5.707982215 0.147037403 0.000122212 | 31.41167112 | 0.115811719
6.318329596 0.154863322 6.78957E-05 | 38.48385602 | 0.115832499
5.73412781 0.16391725 0.000190108 | 31.70640156 | 0.115839832
5.729063976 0.171790972 0.000353057 | 31.64752276 | 0.115839832
6.100039846 0.1796414 0.00047527 35.9497125 | 0.115839832
7.28545389 0.188225151 0.000611061 | 40.54629624 | 0.231343213
7.0262993 0.207571255 0.00062464 | 37.54078588 | 0.231343213
6.391098536 0.226395854 0.000597482 | 30.17420698 | 0.231343213
6.040405267 0.243948801 0.000176529 | 26.107/53244 | 0.231343213
6.021382455 0.260834337 0.000258004 | 25.81313844 | 0.231343213
5.579272975 0.271307043 0.000488849 | 20.68563616 | 0.231343213
5.436991723 0.280873032 0.000366637 | 19.03568399 | 0.231343213
5.422471445 0.290164406 0.000285162 | 18.85871114 | 0.222701593
5.635937332 0.298685603 0.00031232 | 21.33397586 | 0.222376997
5.564033767 0.307603784 0.000380216 | 20.50899977 | 0.231343213
5.264859787 0.317147597 0.000108633 | 17.03178611 | 0.22345811
5.103047869 0.32543413 0.00016295 | 15.14598229 | 0.214308678
5.251935103 0.332599131 0.000258004 | 16.85514972 | 0.196930596
5.494999061 0.338548963 0.00031232 | 19.68402368 | 0.206967592
5.494188766 0.345849547 0.000380216 | 19.68402368 | 0.216423177
5.184052476 0.353960427 0.000434532 | 16.08905243 | 0.218245721
5.149266394 0.36160208 0.000488849 | 15.67622793 | 0.208927684
5.221210874 0.368361779 0.000244424 | 16.50154047 | 0.199627172
5.068572473 0.374484002 9.50539E-05 | 14.73349425| 0.2015977
5.099299639 0.380485432 0.000203687 | 15.08710349 | 0.198985419
5.323007919 0.386311535 0.000190108 | 17.68012581 | 0.197591645
5.372650519 0.392466485 0.000108633 18.2695867 | 0.211214066
5.487182862 0.399908257 0.000176529 | 19.56592963 | 0.220306237
5.896924736 0.404821714 9.50539E-05 | 24.28060741 | 0.231343213
6.010698865 0.407341459 0.000108633 25.5772868 | 0.231343213
6.235473144 0.408120173 0.000135791 | 28.17030911 | 0.231343213
6.067518939 0.408161736 0.000203687 | 26.22562649 | 0.231343213
5.695839116 0.408136926 0.000258004 | 21.92343675 | 0.231343213
5.665237916 0.408082744 0.00031232 21.5698275 | 0.231343213
5.624484228 0.408077924 0.000366637 | 21.09812421 | 0.231343213
5.38012755 0.408071627 0.000353057 18.2695867 | 0.231343213
5.196885895 0.408036368 0.000393795 | 16.14793123 | 0.218893884
5.095018208 0.407931731 0.000393795 | 14.96934589 | 0.210576145
5.089895035 0.407865007 0.000434532 | 14.91013064 | 0.201183562
5.074459799 0.407805259 0.000366637 | 14.73349425 | 0.219711949
5.151007487 0.407919363 0.000434532 | 15.61734913 | 0.207061581
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5.227327269 0.407850841 0.000203687 | 16.50154047 | 0.20595365
5.237462749 0.407856668 0.000230845 | 16.61929807 | 0.212886244
5.232433527 0.407901272 0.000325899 | 16.56041927 | 0.210987814
6.18442157 0.40788797 0.000271583 | 27.58084822 | 0.215075534
7.345286401 0.408051687 0.000393795 | 41.01799953 | 0.231343213
6.922977596 0.408320445 0.000380216 36.1263489 | 0.231343213
6.347630454 0.408259394 0.000298741 | 29.46698849 | 0.231343213
5.85370372 0.408176746 0.000434532 | 23.75036177 | 0.231343213
5.563445715 0.408104282 0.000488849 | 20.39124217 | 0.231343213
5.61429591 0.40806189 0.000434532 | 20.98036661 | 0.231343213
6.072515049 0.408069655 0.000448111 | 26.28450529 | 0.231343213
6.271125443 0.408135862 0.000516007 | 28.58279716 | 0.231343213
6.301699892 0.408164093 0.000353057 28.9364064 | 0.231343213
6.322080547 0.408169713 0.000407374 | 29.17225805 | 0.231343213
6.474819187 0.408172262 0.000271583 | 30.94030427 | 0.231343213
6.14390718 0.408195364 0.000285162 | 27.10948138 | 0.231343213
5.756944402 0.408147375 0.000258004 | 22.63065524 | 0.231343213
5.563431018 0.408091585 0.000217266 | 20.39124217 | 0.231343213
5.431016503 0.40806389 0.000217266 | 18.85871114 | 0.230590809
5.33432047 0.408040029 0.000325899 | 17.73900461 | 0.221683504
5.313930739 0.407969557 0.000380216 | 17.50348941 | 0.217538152
5.257899884 0.407940303 0.000407374 | 16.85514972 | 0.21647526
5.247709064 0.407925354 0.000570324 | 16.73705567 | 0.212510911
5.150989549 0.407897899 0.000556744 | 15.61734913 | 0.206641408
5.008407967 0.407847315 0.000556744 | 13.96739696 | 0.205962275
4.911753089 0.407822444 0.000461691 | 12.84769042 | 0.190069317
4.840373752 0.407709807 0.000488849 | 12.02237788 | 0.185303754
2.791036515 0.407669504 0.000448111| 11.66876864 | 0.068538997
4.748992201 0.401345391 0.00031232 11.0207654 | 0.179968863
2.558983925 0.406147319 0.000285162 | 10.31354691 | 0.064090697
4.646315559 0.39948472 0.000203687 | 9.841843614 | 0.168536273
2.159970846 0.405104449 0.00016295 9.42935557 | 0.051596918
4.57486559 0.397222028 0.000244424 | 9.016867526 | 0.165164873
2.038343424 0.403013791 0.000448111 8.72213708 | 0.049248242
1.913760949 0.394777441 0.000366637 | 8.486621883 | 0.04537159
4.508919287 0.390292245 0.000271583 | 8.250770236 | 0.159723838
1.8821534 0.395839506 0.000244424 | 8.486621883 | 0.043989146
4.498770583 0.387128892 0.000325899 | 8.133012638 | 0.159104069
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Phu luc 12: Code thuat toan NSG 11

function result = nsga2(opt, varargin)
% Function: result = nsgaZ2(opt, varargin)
% Description: The main flowchart of of NSGA-II. Note:
All objectives must be minimization. If a objective is maximization,
he
objective should be multipled by -1.

o° (t oe

oo

% Syntax:
% result = nsga2(opt): 'opt' is generated by function nsgaopt ().
% result = nsga2 (opt, param): 'param' can be any data type, it will be

o

pass to the objective function objfun() .

o

o

Then ,the result structure can be pass to plotnsga to display the
population: plotnsga (result);

o oP

o\

Parameters:

opt : A structure generated by funciton nsgaopt ().

varargin : Additional parameter will be pass to the objective
functions.

o\

o\

% It can be any data type. For example, if you call: nsgaZ2 (opt,
param),

% then objfun would be called as objfun(x,param), in which, x is
the

o

design variables wvector.
Return:
result : A structure contains optimization result.

o o o

o

LSSSSWC, NWPU
Revision: 1.2 Data: 2011-07-26

KK AR A AR A AR A AR A AR A AR A AR A AR A AR A AR A I KA A AR A I A A I A A AR AR A A A kA A kA A kA A kA A A A A Ak K

o

* o\

tStart = tic();

%************************************************************************

Verify the optimization model
R R iR b b dh Sb b S dh b b SR Sb b S db b b S Sb b 2 db b b SR Sb b b db b b S Sb b b db S b SR A db b b db Ib b JE Sb b b dh b b dE Ib b b db b b JE db b b db Sb b db db i 4

o oo *

*

opt = verifyOpt (opt);
%************************************************************************

% variables initialization
%************************************************************************

nVar = opt.numVar;
nOb7j = opt.numObj;
nCons = opt.numCons;

o]
O

o)
0

e

N

0]

|

= opt.popsize;

pop : current population

newpop : new population created by genetic algorithm operators
% combinepop = pop + newpop;

pop = repmat( struct (...
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'var', zeros(l,nVar),

'obj', zeros(l,n0bj),

'cons', zeros(l,nCons),...

'rank', 0,...

'distance', 0,...

'prefDistance', 0,... % preference distance used in R-NSGA-II
'nviol', O, ...

'violSum', 0),...

[1,popsize]);

% state: optimization state of one generation
state = struct(...
'currentGen', 1,...
'evaluateCount', 0O, ...
'totalTime', O, ...

o

current generation number

number of objective function evaluation
total time from the beginning
'firstFrontCount', 0,... individual number of first front
'frontCount', 0,... number of front

'avgEvalTime', 0 ... % average evaluation time of objective
function (current generation)

) ;

0% o° oP

o

result.pops = repmat (pop, [opt.maxGen, 11]); % each row is the
population of one generation

result.states = repmat (state, [opt.maxGen, 1]); % each row is the
optimizaiton state of one generation

result.opt = opt; % use for output

[

% global variables

global STOP NSGA; $STOP_NSGA : used in GUI , if STOP_NSGA~=0, then stop
the optimizaiton

STOP_NSGA = 0;

%************************************************************************

o° %

initialize the PO population

%************************************************************************
*

ngen = 1;

pop = opt.initfun{l} (opt, pop, opt.initfun{2:end});
[pop, state] = evaluate (opt, pop, state, varargin{:});
[opt, pop] = ndsort (opt, pop):

% state

state.currentGen = ngen;
state.totalTime = toc(tStart);
state = statpop (pop, state);

result.pops(l, :) = pop;
result.states(l) = state;
% output

plotnsga (result, ngen);
opt = callOutputfuns (opt, state, pop):;
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%************************************************************************
*

$ NSGA2 iteration
R R A I b Sb b 2 b b S S b I b b b b db b b db b b S b b b db b b b b b b db b b dh db b b db b b b Sb b I Sb b b IR Ib b b db b b dh Ib b b db i b db a4

* oe

while( ngen < opt.maxGen && STOP NSGA==0)
% 0. Display some information
ngen = ngentl;
state.currentGen = ngen;
fprlntf ( ' \n\n************************************************************
\n');
fprintf ('* Current generation %d / %d\n', ngen, opt.maxGen);
fprlntf ( ' ************************************************************\n')

’

% 1. Create new population
newpop = selectOp (opt, pop):
newpop = crossoverOp (opt, newpop, state);
newpop = mutationOp (opt, newpop, state);
[newpop, state] = evaluate (opt, newpop, state, varargin{:});

% 2. Combine the new population and old population : combinepop = pop +
newpop
combinepop = [pop, newpopl];

% 3. Fast non dominated sort
[opt, combinepop] = ndsort (opt, combinepop):;

% 4. Extract the next population
pop = extractPop (opt, combinepop):;

% 5. Save current generation results
state.totalTime = toc (tStart);
state = statpop (pop, state);

result.pops (ngen, :) = pop;
result.states (ngen) = state;

% 6.plot current population and output
if ( mod(ngen, opt.plotInterval)==0 )
plotnsga (result, ngen);

end

if ( mod(ngen, opt.outputInterval)==0 )
opt = callOutputfuns (opt, state, pop):;
end

end

% call output function for closing file
opt = callOutputfuns (opt, state, pop, -1);

% close worker processes

if( strcmpi (opt.useParallel, 'yes'))
matlabpool close

end
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toc (tStart) ;

function defaultopt = nsgaopt ()
Function: defaultopt = nsgaopt ()
Description: Create NSGA-II default options structure.
Syntax: opt = nsgaopt ()
LSSSSWC, NWPU
Revision: 1.3 Data: 2011-07-13

KK A KA AR A AR A A A A A A IR A IR KA AR A AR A KA A KA A I A A I AR I AR AR I AR A A A dA A A h kA A A kA Ak ko rk

o o° o o° o

* o

defaultopt = struct(...
% Optimization model
'popsize', 50,...
'maxGen', 100,...
'numVar', 0,...
'numObj', 0,...
'numCons', 0,...

o\

population size

maximum generation

number of design variables
number of objectives
number of constraints

o® o o

o\

'1b', [1,... % lower bound of design variables
[1:numVar]

'ub', [1,... % upper bound of design variables
[1:numVar]

'vartype', I[],... % variable data type [l:numVar]f-l=real,
2=integer

'objfun', @objfun,... % objective function

% Optimization model components' name
'nameObij "', {{}},...
'nameVar', {{}}, ...
'nameCons', {{}}, ...
% Initialization and output
'"initfun', {{@initpop}},...
function (use random number as default)
'outputfuns', { {Qoutput2file}}, ...
'outputfile', 'populations.txt',...
'outputlInterval', 1,...
'plotInterval', 5,...

population initialization

o

o

output function

output file name

interval of output

interval between two call of

o

o° o

"plotnsga".

% Genetic algorithm operators

'crossover', {{'intermediate', 1.2}}, ... % crossover operator
(Ratio=1.2)

o\°

'mutation’', {{'gaussian',0.1, 0.5}},...
(scale=0.1, shrink=0.5)
'crossoverFraction', 'auto',
of variables of an individual
'mutationFraction', 'auto', ... % mutation fraction
of variables of an individual
% Algorithm parameters
'useParallel', 'no',
function of a population in parallel. {'yes',6 'no'}
'poolsize', O,...
use by parallel computation, 0 = auto select.
% R-NSGA-II parameters

mutation operator

o

crossover fraction

o

compute objective

o\

number of workers
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'refPoints', []1,... % Reference point (s)
used to specify preference. Each row is a reference point.

'refWeight', [1,... % weight factor used
in the calculation of Euclidean distance

'refUseNormDistance', 'front',... % use normalized

Euclidean distance by maximum and minumum objectives possiable.
{"front', 'ever', 'no'}

'refEpsilon', 0.001 ... % parameter used in
epsilon-based selection strategy

) ;

function opt = callOutputfuns (opt, state, pop, type)
Function: opt = callOutputfuns (opt, state, pop, type)
Description: Call output function(if exist).

o

o

% Parameters:

% type : output type.

% -1 = the last call (close file for instance)
% other values (or no exist) = normal output

o\

o\

LSSSSWC, NWPU
Revision: 1.1 Data: 2011-07-13

KK AR A AR A AR A AR A AR A AR A AR A AR A IR A AR A A I A A I A A I AR A A AR AR A A kA A A A A A A A AR A, KA

o\

* o

if (nargin <= 3)
type = 0; % normal output
end

if( ~isempty (opt.outputfuns) )

fun = opt.outputfuns{l};

opt = fun(opt, state, pop, type, opt.outputfuns{2:end});
end
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Phu luc 13: Lwéi tram khi twgng thiy vin

LUOI TRAM KHi TUONG, PO MUA

T Tram Yéu té do %%0 Vidg | Kinhdp | 'O ';%‘;Z"“"’C Sau 1954 EL”; g::g
1 Mudong Xén X 19924 1040 07’ 1931 - 1942 1960- 2008

2 | Muong Long X 1965- 1983 | Ngimg do
3 | Ban Phong X 1962- 1986 | Ngimg do
4 | TwongDuong | X, T,R,V,Z 97 19°17° 104%26° 1930 - 1948 | 1960- 2008

5 Na Tong X 1960- 1978 | Ngung do
6 Hudi Giang X 19°20° 104°07° 1962- 1979 | Ngung do
7 Khe Bo X 1960- 1987 | Ngung do
8 Coc Na X 19905 104° 45 1962- 1987 | Ngung do
9 DPon Phuc X 1960- 1987 | Ngung do
10 Khe Néng X 1960- 2000 | Ngung do
11 Dura X 18°59° 105°01° 1960- 2008

12 Mon Son X 1961- 1983 | Ngung do
13 | Thanh Bong X 1960- 1976 | Ngung do
14 | Thanh Minh X 1962- 1982 | Ngung do
15 Nam DPan X 18°42° 105%29° 1960- 2008

16 Nam Phuc X 1960- 1982 | Ngung do
17 Cho Trang X 18°35° 105°38 1960- 2008

18 Bén Thuy X 18938’ 105°41 1960- 1985 | Ngung do
19 Vinh X, T,RV,Z 6 18°40° 105%40° 1906 - 1954 | 1956- 2010

20 Cira Hoi X 18°46° 105%5° 1960- 2008

21 Nghi Loc X 1960- 1987 | Ngumg do
22 | Nghi Xuan X 18°39° | 105%4° 1960- 1990 | Ngumg do
23 | Nghi Lam X 18°50° | 105°31° 1960- 1987 | Ngumg do
24 Pai Son X 18°50° 105927’ 1960- 1982 | Ngung do
25 b6 Luong X, T,RV,Z 18°54° 105°18 1935 - 1944 1958- 2008

26 Quy Chau X, T,RV,Z 87 19°33° 10507’ 1961- 2008
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1 Tram Yéu'th do Cd%" Vidp | Kinhdp | 'O ';%‘;Zm(’c Sau 1954 Eionarl g::;’
27 | ChauTién X 19°01° | 105°16° 1962- 1987 | Ngimg do
28 | Con Cubng X 19°02° | 104%55° 1960 -2008

29 | Giang Son X 1975 -1981 | Ngimg do
30 Khe L4 X 19°00 | 105°19 1969-1993 | Ngimg do

Nong

31 | Truong3/2 X 1960 -2008

32 | Nghia ban X, 19°19° | 105°16° 1960 -2000

33 NT - 1/5 X 19922’ | 105%30° 1960 -1987

34 Tay Hiéu X, TRV, Z| 72 19919’ | 105%24° 1961-2008

35 | Déng Hiéu X 1960 -1987 | Ngimg do
36 Quy Hop X, T,R,V,Z| 88 19°20° | 105°14° 1960 -1982 | Ngimg do
37 | Nghia Khanh X 19°26° | 105°20° 1976 -2008

38 Séng Con X 1960 -1987 | Ngung do
39 Phii Son X 19°02° | 105%8’ 1963 -1982 | Ngung do
40 | TiéuPdng X 1960 -1982 | Ngung do
41 Yén Ly X 19°06° | 105%36° 1960 -1981 | Ngung do
42 Phuc Tang X 1961 -1983 | Ngung do
43 | Yén Thanh X 1960 -1982 | Ngung do
44 | KimCuong | X, T,RV,Z 18°27° | 105°16° 1960 -2008

45 | Son Diém X 18°30° | 105%22 1960 -2008

46 Huong Son X 1962 -2008

47 Chac A X 1960 -1982 | Ngung do
48 Phuc Trach X 1962 -1976 | Ngung do
49 | HuongKhé | X, T,R,V,Z| 10 18°11° | 105%2’ 1961 -2008

50 Chu L& X 18°13° | 105%5° | 1932-1943 | 1960 -2010

51 Rao Nb X 1962 -1987 | Ngung do
52 | Hoa Duyat X 18°23° | 105%36° 1960 -2010

53 | Linh Cam X 18°31° | 105°34° | 1936-1942 | 1958 -2008

54 | Séng Chang X 1978 -1985 | Ngung do
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1 Tram Yéu té do Cd%" Vidp | Kinhdp | 'O ';%‘;Zm(’c Sau 1954 Eionarl g::;’
55 | Hoa Quan X 180 43" | 1050 13° 1967-1999 | Ngung do
56 Pai Loc X 18927° | 105%6’° 1961 -2008
57 Ho Do X 18924 | 105%54° 1961 -1987 | Ngung do
58 | Yén Hoa X 1960 -1977 | Ngung do
1911-1914,
59 Ha Tinh X, T,RV,Z| 3 18%21' | 105°54' 32-44 1958-2010
60 | Cam Xuyén X 1960-2008
61 Ky Anh X, T,RV,Z| 3 18%5 | 106°17° | 1927-1944 | 1960-2008
LUGI TRAM THUY VAN
F Tram thity viin cap | Tram thiy viin cap |1

TT Tram Song

Km? Yéutddo | Thoikydo | Yéutddo | Thei ky do
1 | Muong Xén 2620 |NamMo | H,Q 1969 - 2010
2 | CuwaRao 12.800 | Ca H Q,S 1957 - 1977
3 | Thach Giam Ca H 1978 - 2010
4 | Dua 20.800 | Ca H Q,S 1959 - 2010
5 | Yén Thuong 23.000 | Ca H Q,S 1968 - 2010
6 Con Cubng Ca H 1957 - 2010
7 b6 Luong Ca H 1957 - 2004
8 | NamPan Ca H 1960 - 2010
9 | Cho Trang Ca H 1962 - 2010
10 | Trung Luong Ca H 1962 - 1989
11 | Bén Thuy Ca H 1960 - 1989
12 | Cua Hoi Ca H 1962 - 2010
14 | Thac Muoi 785 Gidng H,Q,S 1967 - 1983
15 | Quy Chéu 1500 | Hiéu H Q,S 1960 - 2010
17 | Nghia Khanh | 4020 | Hiéu H,Q,S 1978 - 2010
22 | Hoa Duyét 1880 | NganSau [H, Q, S 1959 -1981 | H 1982 - 1995
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F Tram thiy vin cap | Tram thiy vin cap |1
TT Tram Song . -
Km? Yéutodo | Thoikydo | Yéutddo | Thaiky do
1996 - 2010
23 | Son Diém 790 Ngan H,Q,S 1961-1981 | H 1982 - 1995
Phé
1996 - 2010
25 | ChuLé Ngan Sau H 1960 - 2000
26 | Linh Cam La H 1959 - 2010
27 | HO DO Nghén H 1960 - 1989
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