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s, Trin Vin Pat
Vien Kinh té va Qudn ly Thuy loi

Tom tat: Bai bdo ndy trinh bay va thio ludn két qua nghién ciu hién trirong vé ning sudt nede
trén hé thong twoi bia, tmg vdi cdc bién phdp tham canh khdc nhau. Nghién ciu da tién hanh do
dac, dién todn cho hau hét cdc thanh phdn mede dén va nude hao tai mdtrugng theo cac bién s6
clia phuong trinh cdn bang nudce. Két hop v6i s6 liéu theo déi cdc thong sé vé sinh truong va
nang sudt bia, boc thodt hoi nude tiém ndng, ndng sudt medc trén hé thong tham canh hia da
dwoc xdc dinh. Két qud phan tich cho thdy, ndng sudt nude khic nhau khd nhiéu giia cdc bién
phdp thdm canh. Trong ting thoi ky sinh truong, do nhay cam voi nuoc cia lua ciing kha khdc
nhau giita cic bién phap tham canh. Ung dung két qua nghién cieu dong rupng va m 6 hinh toi wu
(trén co s6 16i da héa loi nhudn) cé thé giip cdc co quan quan Iy xdy dung phwong dn vn hanh
hé thong tudi hop b khi nguon nude bi han ché.

Summary: This article presents and discuses on the results of field research on wuater
productivity in irrigated rice system, with taking in to consideration of several cultivating
techniques. Based on the water balance, this study conducted m easurem ent and accounting for
most of the water components on rice field surface. Combining with other recorded data such as
biomass and rice yield, potential evapotrmanspiration, the water productivities of rice were
determined. Analysic results show that water productivities widely varied, depends rice
cultivating modes. In particular growth period, water sensitivity indexes of rice are also quite
different in comparison between conventional and SRI methods. The results of application of
field research and optim ization model (maximizng profits) have assisting m anagem ent agencies
to analysis and select appropriate scenario for reasonably operating their irrvigation systems
while water resources is shortage at the headwork.

nghi€p can 16%, dich vu va sinh hoat udc tinh
s¢ s dung khoang 9% [2]. Méac du ty 1€ nude
str dung cho ndéng nghiép s& giam nhung vé gia
tri tuyét doi, té)ng luong nudc st dung ting
thém hang nam khoang 5%. Nhu vay, luong
nudc nganh néng nghi¢p tiéu ding duong nhu
khong bién dong trong nhiéu nam téi.

I. GIOI THIEU

Hang nim, nudc st dung cho sin xudt nong
nghiép luon chiém ty trong rit 1on trong tong
lugng nudc ngot ti€u thuy trén pham vi toan
qubc. Hién tai, nudc cung cAp cho san xuit
nong nghiép khoang 93 ty m’ (81%), cong
nghiép tiéu thu khoang 173 ty m’ (15%), dich

vy va sinh hoat tiéu thu khoang 5,09 ty m’
(4%). Dy bio dén nam 2030 co céu st dng
nudc s€ co6 xu hudng chuyén dich, theo d,
nong nghi¢p so dung khoang 75%, cong
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Trong bdi canh do, tinh trang han hén trén dién
rong dang ngily cang phd bién. O khu vuc
dong bang Bic BoO, hang nam khu vuc co
khoang 142.000 d&n 242.000 ha/nam kho khan
vé ngwdn nuée tudi vao vu chiém xuin. Cic
dia phuong c6 cong trinh thuy Ipi 16n cling c6
khoang 123.000 hamam khong du nudc tudi
[3]. Nhu véy tinh trang thiéu hut nguén nudc
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da hién hi, canh tranh trong st dung nudc
trong nganh ndéng nghi¢p va gitta ngainh ndng
nghiép véi cac nganh kinh té khac dang i mot
thuc té va c6 xu huéng ngiy cang khoc liét.
Van d& nay doi hoi phai nang cao hon ni
hi€u qua str dung nudc.

Lién quan dén viéc cai thién hidu qua sir
dung khai niém ning suit nudc di diroc xem
X6t va cong bd rong rii trén thé gdi. Theo
Tuong T.P (1999), ning sudt nudc 1a mot dai
luong dugc biéu thi bé“rng khéi luong san
phdm ciy trong (Y) thu dwoc trén 1 don vi
nuée dén mit rudng (thuong la tudi va mua,
W) hodc mot don vi nuée mat di do bdc thoat
hoi (ET) [7]. Xac dinh diroc ning sudt nudc,
nguoi ra quyét dinh o thé Iya chon phuong
a4n van hanh hé théng sa0 cho lgi nhudn 06
duoc cho xd hoi va t6 chic quan Iy 1a 1on
nht. Vay, thuc té & Viét Nam nang sut nudc
va giadi phap nang cao hi¢u qud ding nudc

nhu thé nao? Tur khai niém trén day va két
qua nghién ctu hién truong, bai bdo nay trinh
bay va thio luin ké& qua ban dau xic dinh
ning suit nudc va Ung dng ching dé giai
quyét bai todn t&i vu van hanh hé théng tudi
lta & ving dong bing Bic BJ.

II. PHUONG PHAP NGHIEN C UU

2.1Lua chon dia diém va diéu ki¢nthinghiém
Dia diém nghién ctru 1a hé thdng tudi Tu Mai,
huyén Yén Ding, tinh Bic Gang — ving dng
béng Bic Bo. Khu thi nghiém tudi duge bd tri
tai canh dong xa Hong Giang, nam gon trong
hé théng tui dugc lya chon. Pt & d&y chu
yéu 1a dat sét nhe, sé ning. Ham hrong min,
dam, kali, 1an & tﬁng dit canh téc rit cao. Mat
rugng c6 cao do trung binh dao dong tor +2,0
dén +4,0 va phan bd & hau hét cac x4 trén hé
théng Dat dai & ving nay dirge danh gia 1a rat
thich hgp véi tham canh lva.

Bang 1. Cacbién phap thim canh lhia ¢ khu vire nghién ctu

Thong thuong SRI
S5 khom/| S6 ranh/ | Mat d6 | Tudi ma SO6 khém/| SO ranh/ | Matdd | Tudi ma
m’ m’ (cm) (ngdy) m’ m’ (cm) (ngay)
33,3 133,2 15x20 >20 20 40 20x25 8 dén 10

Nguon: Phong Nong nghiép va Phdt wién Nong Thon, huyén Yén Ding

Cing nhu tinh hinh chung & ving dng bing
Bic BY, ¢ day c6 2 vu Ita chinh véi cac bién
phép thdm canh Ita chi yéu 13 i) thong thuong
(theo kinh nghiém san xuat ciia nong dan) va
ii) theo SRI (do Phong Nong nghi¢p huyén
khuyén céo). Piém khic biét co ban ciia 2 bién
phap tham canh nay nhu trinh bay trong bang
1. B¢ phu hO’p véi cac diéu kién tmg dung, k¥
thudt geo cdy va cham soc Ia trong thi
nghi€ém nay dugc 4p dung nhu quy trinh sin
xuat thyc té cia dia phuong hién nay. Tham
canh thong thuong ap dng ché do tudi nong
thuong xuyén (nhu hién nay). Tham canh theo
SRI, ap dung tudi ndng 10, phoi két hop.

2.2. Bo tri thi nghié¢m

i) Xac dinh quy mo thi nghiém

Coéng thure thi nghiém can phan anh duoc cac
ch¢ & tudi khac nhau Sr dung mé hinh
CROPW AT tinh toan muc tudi cho timg dot
tudl cia cac truong hop thi nghiém (Kc cia
lta dugc tham khao tur SO tay k¥ thuit Thuy
li - Phéan 2: Cong Trinh Thuy loi - Tap 3: Hé
Théng Tudi Tiéu (Vién Khoa hoc Thuy loi,
2005); so li€ukhi tugng theo liét trung binh tir
1998-2007; chi tiéu co 1y cia dit theo céc
thong sb thi nghiém hién truong). Voi thoi ky
tudi “du”, mic nude cap cho 6 thinghiém ap
dung t6i thiéu bang 100% gia tri tinh toan.

2 TAP CH KHOA HOC VA CONG NGHE THUY LOI SO 24 - 014



Nguge lai, trong thoi ky tudi “han ché&”, muc
nuéc cdp ap dung trong gdi han tir 50% &n
100% gia tri tinh toan.

Dé han ché sy thién kch cta ché do nuéc &n
d0 nhay cam cia cay lua ¢ tung thoi ky sinh
truong, cic 6 thi nghiém duoc thiét ké thanh
timg cip di ximg nhau tuong tng voi 2 ché
do tudi di & cap. Nhu vay, véi mdi bién phép
tham canh s& ¢4 16 6 thi nghiém tudi theo ché
do ngap thuong xuyén va noéng, 16, phoi két
hop va 5 6 dbi ching (tudi theo kinh nghiém
cta nguoi dn dia phuong).

ii) Xac dinh cac bién sb

Bién s6 chinh cin dupc x4c dinh 13 nhu ciu
nudc cta Ita (ET,) ung vdi cac phuong phap
tham canh khac nhau ET, dirgc xac dnh tur
phuong trinh cén bing nudc tai mat mong

M =ET, +Wn - Rfe —Qd — Nmq+
AQmn + Aa (1)

Trong d6: M: lugng nudc tudi (mm), Rfe:
luong nuéc mua (mm); Nmgq: luogng nudc
hut 1én tang dit canh tac do mao quan. (mm);
ET, nhu ciu nudéc cia cdy trong hay bdc
thoat hoi tai mat ruong (mm) (FAO, 1986);
Qd: dong chay mat &n tuong duong (mm);
Wn: dong tham ding twong drong (mm);
AQnn: Dong chay ngim vao (ra) tang dit
canh tic sau khi quy doi (mm); Aa: Luong
nuée tuong duong trir lai (rit ra) O tang dat
canh tac (mm).

Trong nghién ciru nay, céc 6 thi nghiém dugc
thiét ké dam btao oo thé cach ly duoc ca dong
chay mat &n va dng chay ngdm. Do viy, cic
dai luong can phai quan tric bao gm: M, Rfe,
Nmgq, Wn, a. Ngoai ra, nang st lia Y, cta mdi
0 thi nghiém ciing dirgc theo ddi qua timg vu.
2.3. Phuong trinh xdc dinh dp suy gidm
ning suit ciia cAy trong, Jensen (1968)
Nghién ciru vé d nhay cam ciia ciy trong ddi voi
nude, Rafig C.M va cong su (2002) gidi thi¢u
phuongtrinh cta Jensen (1968) nhu dudi dy:
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Trong do, A;: chi sé nhay cam (d6 nhay cam)
ddi voi nuSe cta cdy trong ¢ thoi ky snh
truUng th i; Y, ning sudt thuc té cua ciy

trong (kgha); Y. ning suit cdy (kg/ha);
ET,: lwong boc thoat hoi nudc thyc té tuong
ung voi Y, trong thoi ky thir i (mm); ET,,
luong bbc thoat hoi nude tuong tng voi Yo ax
trong thoi ky thir i (mm); ns: 0 thoi ky sinh
truong clia cdy trong.

Tir (2), logarit hoa hai vé thi phuong trinh nay
tuong duong voi

ns ET
£ =3, Ln(—=), (3)
max i=1 ETmax
Y, .
bit z= Ln——; x; = Ln( )i,khld(')(3)
dugc viét lai nhu' sau:
2= S hx, (4)
i=1

Néu c6 t6 hop s6 liéu quan tric (Xji» ), ] = 1,
2, 3..N thi (4) diroc biéu dién dudi dang quan
hé ma tran: Z = A.X Phuong trinh nay durgc
giai theo phuong phap binh phuong nhé nht.
Pé kiém dinh phwong trinh Jensen (1968) va
ung dung trong didu kién thuc té, gid tri cua
ET,, ETaxs Yma N can dugc xac dinh thong
qua thi nghiém dong rudng.

2.4. Phwong phap phén tichsé liéu

Nghién cou nay sr dung ham hoi  quy
(regressions), ham mo ta thong ké (descriptive
statistic) & phan tich s liéu.

IIL. KET Q UA VA THAO LUAN

3.1. K&t qui thi nghi¢m tudi lia

Trong thi nghiém ndy, cAn bing & cac 6 thi
nghiém duoc thiét 1p trén co s& phuong trinh
(1) véi thoi doan 1a 1 ngiy. Két qua nghién
cuu cho théy, luong nudc mao quén va nudc
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phai tiéu di & cac 6 thi nghiém rat nho. Hau hét
cac 0 thi nghiém khong pha tiéu nudc mua
trong cac vu thi nghiém. S5 lidu quan tric truc
tiép ¢ dia diém nghién ciru ciing chi ra rang,
tong lugng mua trong nhiing thang vu chiém
xuan nam 2008 1a 341,0 mm va vu chiém xuin
nam 2009 Ia 308,4 mm. Trong khi d, vu mua

nam 2008 c6 tong luong mua 1 381,0mm va
319,0 mm dbi v6i vu mua nam 2009. Nhimng
tran mua c6 gid tri lon (khong qua 75mm)
thuong doc 18p vdi cac tran mua khac. Chi cac
tran mua c6 gia tri nho la rai ra mot vai ngay
nhung tong lugng khong quéa 16n.

Bing 2. Két qua thi nghiém tuéi cho lua

Bién ph4 Trung binh .
L pAap o fihg omn P6 léch | Sai sb phan
tham canh Thong 0 ] ] : p )
lta Ga tri | Sai sd chuan | chuan | b chuan
W' (m’/ha) 4.540 109,199 72434 3,575
SREvu [Br  (mm) 433 10,251 68,00 0,357
xXuan
Y, (Kg/ha) 6.349 0,792 525 0,357
W, (m>ha) 5.578 256,363 | 1.700,52 3,575
SRI vu
: ET,(mm) 453 11,916 79,04 0,357
mua
Y, (Kg/ha) 4.780 1,033 6,85 0,357
W, (m*/ha) 4.493 127,299 815,11 3,695
TTAV"* ET,(mm) 433 15,375 9845 0,369
xXuan
Y, (Kg/ha) 6.953 1,291 826 0,369
W, (m/ha) 5.715 277,953 | 1.735.82 3,782
T e (mm) 453 7,707 48,13 0,378
mua
Y, (Kg/ha) 5.004 0,576 3,60 0,378

* Tong lupng nuoc mua va tudi

Tong luong nudc ngdm sdu trung binh & cac 6
thi nghiém trong vy chiém xudn la 56,3
mm/vy, & cac 6 thi nghi€fm vy muia 1a 63,0
mm/vu. Ton thit do ngdm thuong xay ra lon
hon trong vu mua nhung tong luong nude hao
lai nho hon so v6i vu chiém xuan. Diéu d6 co
nghia la nhu ciu nudc tai mat ruyng vu chiém
xuan cao hon so voi vu mua.

Sir dung hanh mo ta théng ké dé phén tich cho
thdy, nhu ciu nudc trung binh cta lia vu
chiém xudn tham canh theo RRI dirgc xac dinh
trong 2 nam thi nghiém & 433 mm/vu. O vu

min, bdc thoat hoi nudc trung cta céc 6 thi
nghiém lta tham canh theo RI 1a 453 mm/vu.
D4i voi It tham canh thong thuong theo kinh
nghiém cia ngudi din dia phuong (TT), bdc
thoat hoi nudc trung binh & vy chiém xuén la
433 mm/vy, vu mua 1a 453 mm/vy (bang 2).

Téng luong nuéc trung binh cdp cho cac thi
nghiém (mua va tuudi) vu chiém xuin la
4.540 (m*ha), ddi v6i It thim canh theo SRI
va 4.493 (m*ha), dbi v6i lta thim canh thong
thuong Ga tri tuong ung dat duge trong vu
mia 145.578 va 5.715 (m’/ha).
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V6i nang sudt Ita trung binh dat duoc cla cic
truong hop nghién ciru (bang 2), ¢6 thé thay,thng
s0 k§ thudt tham canh ltia theo phuong phap SRI
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cua dia phuonghién nay chua hoan toan phu hgp
diéu kién thuc té cia ving Nangsuat nudc trung
binh dat dugc ¢ khu thi nghiém tudi lta nhu sau:

Bing 3. Ning suit nwée ¢ khu thi nghiém twéi lua

Bién phap tham canh Itn Nang suat nude Ga tri Pon vi

Tinh theo lugng nudc cap 1,399

SRI vu xuan - -
Tinh theo boc thoat hoi nudc 1,465
Tinh theo lugng nudc cap 0,857

SRI vu mua - -
Tinh theo boc thoat hoinudc 1,056 ;

- kgm

Tinh theo lugng nudc cap 1,547

TT vu xuan -
Tinh theo boc thoat hoinude 1,607
TinTinhtheo lugng nudc cap 0,876

TT vu mua -
Tinh theo boc thoathoinude 1,105

Tu két qua & bang 3, nang sut nude kha bién
dong khi lugng nudc bic thoat hoi nudce ca vu
hay luong nudc cdp (tudi va mua) ca vy thay
doi. K& qua nay phu hop voi cic cong bd
truoc do cta cac nha khoa hoc trong nude [1].

Vdy, trong ting thoi ky sinh truong cla Iua,
luong nudc tudi va boc thoat hoi nudc anh
hudng nhu thé ndo dén nang suat?

3.2. Két qua xac dinh chi s6 nhay cam cia
Ita doi véi nudc

Béang 4. Niing suitlia 16n nhit va lwong boc thoat hoi nwéc twong irng

Théam canh thong thuong Tham canh theo RI
Cac dai lugng
vu chiém vu mua vu chiém vumua
Y max (ta/ha) 78,60 58,37 69,75 58,00
ETmax(mm/vy) 469,11 476,22 452,23 47426
ET,(mm#thoiky) 30,90 29,72 24,33 22,54
ET,,(mmthoiky) 158,43 238,14 147,97 199.86
ET,3;(mmthoiky) 163,97 83,28 155,65 89,20
ET,4(mmthoiky) 115,81 125,09 124,28 162,64

Tir (2) cho thiy, chi sé nhay cam A c6 thé nhan
gia tri dwong, am hodc bang 0. Trudng hop A
nho hon 0 c¢6 nghia 14 nang st cly trong (Y,)
s& suy giam khi ET, ting. Diéu niy mau thudn
vol mwe tiéu quan ly nude tudi noi chung. Vi
vay, cac cip sb lidu Y, va ET, twong tng v6i
ET,>ET,, . can droc loai bo trong qua trinh

tinh toan. Téng s0 cap sO liéu con lai duoc sur
dung & tinh toan duvc i la $0 cap sO lidu ¢o
¥ nghia (N). T tap hop sb lidu quan tric va
tinh toan cho ting 6 thi nghiém, ning sut lia
16n nhat dat dirge duoc trinh bay trong bang 4.

Giai phuong trinh Z = A.X cho két qua nhu
trinh bay trong bang 5:
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Bing 5. Két qua tinh todn chi s6 nhay cdm ciia lda doi véi nwéce

Chi s6 nhay cam Tham canh thongthuong Tham canh theo SRI
VoI nude vu chiém xuin vumua vu chiém xuin vumia
A thoiky 1 0,111 0,188 0,055 0,266
A thoiky 2 0,303 0,255 0,172 0,337
A thoiky 3 0,425 0,524 0,212 0,516
A thoiky 4 0,079 0,084 0,111 0,078
R’ 0,888 0,959 0,843 0,907

Trong tat ca cic truong hop tinh toan, hé sb
xac dinh boi (R dat duoc khé cao, dao dong
tur 0,843 (la vu chiém xuan, thdm canh theo
phuong phap SRI) dén 0,959 (lta vy mim,
tham canh théng thuong). Dicu d6 ching to
quan hé gitia bdc thodt hoi nudc ciia cac thoi
ky sinh truong véi ning suit Ia & khu vuc
nghién ctru la rat chit ché.

Déi voi lta chiém xuén, chi sd nhay cam thip
nhit dat duge & thoi ky du tién (Qy — D¢
nhanh). Chi s6 nhay cam cao nhét dat duoc
vao thdi ky smh truéng thtr 3 (Lam dong —
Trd). Két qua nay twong ddi phu hop véi dicu
kién thuc té khi vao thoi ky 1, thoi tiét khu vuc
nay thuong cé mua phin trong khi nhu cu
ding nudc cua I khong cao. Vi viy, néu
nhié do khong khi dam bao, Ita hoan toan co
thé sinh truong va phat trién binh thudngtrong
diéu kién thiéu nuée tudi (dat d&é am). Khu vuc
nghién ciru bit dau vao hé kém theo gi6 mia
kho va néng vao ding thoi ky thu 3 cta Ia.
Néu thiéu nudc trong thoi gian nay & dan d&n
ning swt la b suy giam. Nguwoc lai, sau giai
doan gieo cdy, ltia chiém xuin hoan toan co
thé chiu han (dic biét lua dirgc tham canh theo
phuong phap SRI) ma it bi suy giam nang
sut. Ké& qua nay chi ra co hoi rét 1on & tang
hiéu qua van hanh hé thong tudi néu trién khai
tudi han ché nudc trong nhitng nim ngudn
nuée kho khin do muc nude song thip va yéu
cu nude do ai cang thing Tuong ty nhu vy,
nuéc co6 anh hudng quan trong hon dbi véi

thoi ky thtr 3 (Lam dong — T1d) cla lia mua
(bing 4). O khu vuc nghién cru, trong thoi
gian nay troi nang nhiéu va nhiét do thuong
cao nén nhu cau ding nudc Ion (mac du co
mua). Do vdy, thiéu nuéc trong thoi gian nay
c¢6 thé anh huong dén qua trinh lam dong, trd
bong va lam gam nang suat laa.

3.3. Phwong 4n van hanh téiwu hé thong tudi

Bdi todn i uu

- Hhm mwe tiéu

Quan h¢ gilta lugng nudc tudi, bdc thoat hoi
nudc cua cdy la va ning sut cho thiy, véi
kha ning nguon nudc han ché ¢ dau moéi thi
c6 thé c6 céc lya chon khic nhau & van hanh
hé théng twéi. Néu mé rong pham vi tudi
(ting dién tich tuéi) thi muc twéi (m’/ha) s&
thdp va ning sudt lta co thé tuong ing gidm.
Narogce lai, néu thu hep pham vi tudi thi muc
tudi cho Iia & cac khu ruéng duge lya chon
s& cao hon va ning suit lua co thé s& ting. Ca
hai lwa chon nay déu anh huong dén tong san
luong loa va tong chi phi quan 1y van hanh
cta hé thong.

Ham muyc tiéu cta bai toan toi uu 1a toi da hoa
loi nhuan ddi véimai dot twdi. Cu thé:

soCT soDT

MaxB= Max{z ZAjk.(ej.I/jk).Prj—cjk} Q)

Jj=l k=1
Trong do, j va k: céac chi s&; soCT: s6 loai cay
trong (0 diy B Ita ap dung cac hinh thic thim
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canh va tra gieo cdy khac nhau); soDT: sb khu
rudng tuong Ung voi cac lya chon khac nhau
vé muc do dap ng yéu cAu nudc hay ngudn
nude tusi. O dy mdi khu rudng duge xem 1a
dién tich tudi cua mot nit co s¢ (m6 phdng
thong qua mot cong trinh phan phdi nude); B:
tong loi nhuin (ddng); Ay dién tich cta cay
trﬁng tha j 1'mg v6i khu rudng thr k (ha); 0;:
hé s& quy doi nang suat gitia cic soCT ciy
trong trén hé théng; Yjx nang sudt cta cly
trong trén dién tich thir j & khu rudng thir k
(ta/ha). Yji dugc xac dinh thong qua ham suy
gidam nang suat cay trong khi thiéu hut nudc
(cg‘mg thirc (2‘)); Prj: gid san phim cia cay
trong thir j (dong/kg); Cj i« chi phi quan ly van
hanh d6i véi khu rudng/kénh thur k, trong cay
thirj (dong).

- C4c diéu kién rang budc

Xét kha ning dap ung vé mat 0 lidu va yéu
cau thoi gian xir 1y bai toan van hanh hé thong
theo thoi gan thuc va muc tiéu qun ly van
hanh cic hé thong tudi hién nay, nghién ciu
nay dé xuat xir Iy mot sd diéu kién rang budc
can thoa man bao gom:

+ Réng budc vé& muc tudi mdi dot:

Theo phuong thuc tudi tran, luu lugng tudi
phéi @i 16n @& hinh thanh 16p nudc va o6 thé
lan toa tir vi tri dau dén cudi ruong laa. it nhét,
16p nude dé hinh thanh dong chay tran cin lén
hon d6 nhim bé mit ruwyng trung binh. Bén
canh d6, muc tudi cho mdi 6 ruong ciing
khéng nén vuot qud muirc trir nude t6i da & mat
rudng hodc ngudng téi da cta cong thuc tudi
tang san.

(6)
Trong do, an,: 10p nuée téi thiéu d& hinh
thanh dng chdy tran trén mat ruong (mm);
Amae MUc tudi tuong Ung véi kha nang tri
nuéc toi da trén mat rudng, hodc yéu cau tudi
tang san, hodc yéu cau tudi nhdm gam phat
thai khinha kinh (mm).

amini as Amax
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+ Rang bwyc vé& didu kién ngudn nude

Phai d&m bao rang tong luUng nuoc yéu cau
tai dau mdi nho hon tiém ning cia ngidn
nudc tai thoi diém twong tng. Cong thic xéc
dinh kha ning d4p tng cila nguon nudc tai dau
mdi nhu sau:

Wdm ., =86.400 x songl' x Qdm,,,,  (7)

Trong do, songT: tong thoi gan cong trinh dau
méi ldy nudc vio hé thdng (ngdy); Qdmy,,y:
luu lugng nude trung binh 14y qua cong trinh
dau méi (m3/s).

V6i cong trinh diu méi 13 cong ngdm hodc
céng duoi dé, Qdm ., phu thuwc vao do md
céng va chénh léch ¢t nudc trudc va sau
cong; Voi cong trinh dau mdi 1a tram bom,
Qdm,x phu thude vao luu lugng trung binh
cua may bom.

+ Rang buyc vé dién tich tudi

Téng dién tich dugc tudi moi dot phai nho hon
dién tich 16n nhat do hé thdngphue vu Diéu kién
rang bupc lién quan dén han ché nay co dang;

SoDT

Sa,<4,

j=1

(8)

Trong do, Ay: dién tich phutrach 16n nhét cia
hé théng (ha); cac ky hiéu khac gidng phat
bicu trongham muc tiéu.

Ngoai ra, bai toan tbi wu dé 1ap phuong an van
hanh hé thong tudi can dng thoi thoa man cac
diéu kién rang buyc khac: thoi gan xay ra hao
nudc dr kién, thoi gan tuéi du kién, mic boc
thoat hoi nudc thiéu hut cho phép (ET, du
kién).

Ung dung bai todn 16i wu lap ké hoach vin
hanh hé thong twéi Tuw Mai

Tu Mai B hé thong tudi ddng luc, lay nudc
tir song CAu tudi cho 1.694,4 ha lta hai vu.
Céng trinh du mdi cua hé théng cich Pha
Lai khoang 7,5 km vé& phia thuong Iuu.
Trong nhiéu thoi diém, khi nhu ciu nuéc
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cing thang, hé thdng tuéi Tu Mai khéng du
nuéc dé bom tudi cho toan b hé théng Cin
cir vao dic tinh b hat oo thé xac dinh dugc
luu luong tiém ning ctia tram bom nhu mo
ta trong hinh dudi day.

S0 86 MO PHONG

HE THONG TUSH TU MAI
PMOL + MPOL

Dién bign myc nwée i b hulﬁamhomTuMa valuu\womgbﬂrn
én 21

tigm ndng. vu chiém
s00

- o

0

- 0s0

000

g 8

-

I i
4l

ERE
iz

e

Ngay

——5h 30 —— @ bom Bém ndng

Bang 5. Ké hoach van hanh hé théng

Dot | Ngay SO ngdy twdi | Miec dap Dién Mikc
tudi | bat daun 3 ™ tmg nhu tich suy
k" E E_ﬂ cau nwde tusi giam
ien md % Ta ST (%
me | e | @ [sLee
1 24/1/10 23 23 1000 | 1.6944 0,00
2 2/3/10 11 11 100,0 | 1.6944 0,00
3 22/3/10 7 8 1000 | 1.6944 0,00
4 4/4/10 12 17 76,0 | 1.6944 8,85
5 27/4/10 | 11 12 100,0 | 1.694.4 0.00
6 16/5/10 7 7 1000 | 1.6944 0,00
D ™ ron oo
P mev ron Tt ks xTacs

Hinh 1.Sodo mo phong va kich ban vian hanh
hétho”'ng tweoi Tuw Mai

Nhu véy, thong qua muc nudc tai bé hut va két
qua du bao luu luong yéu ciu tai dau mdi cd
thé biét trong mbi dot tudi cu thé hé thong cd
di hay thiéu nudc tudi.

Ung ding mo hinh d& m6 phong van hanh hé
thong cho thay [4], voi diéu kién ngidn nude
x4c dinh thi ké hoach vén hanh can duoc didu
chinh & dat dugc loi ich tdi da (gitra tong sin
luong la thu dugc va chi phi quan ly van
hanh). Theo do, dot tudi 0 3, s6 4 va sd 5 can
diéu chinh s6 ngay bom nudc tudi thuc té so
v6i du kién 1an luot 12 1, 5 Va 1 nguy. Ngoal
ra, doi véi dot tudi 4, do nglon nude tai du
mdi khong ddp tmg dgc nhu cu nén ché do
tudi han ché ciing can duge 4p dng Khi &,
luong nudc tram bom cdp chi dp tmg duge
76% so voi nhu cu nhung dién tich tudi vin
dam bao 100%. Voi dot tudi nay, néu thuc
hién tudi di nude va tién hanh co hep dién tich

phuc vu cia hé théng s& khong hidu qua tang
ap dung tudi han ché.

IV. KET LUAN VA KIEN NGHI

Lta tham canh theo céc phuong phdp khac
nhau s& cho ning sudt nuéc khac nhau. Vé
tong thé, la chiém xuin thdm canh theo
phuong phap thong thudng ning sudt nudc
tinh theo luong nudc cap toan vu cao hon so
voi thuc hanh tham canh RI hién tai (1,547
kgm® so v6i 1399 kgm’). Lia mua thim
canh theo phuong phap thong thufO'ng, ning
sudt nudc tinh theo lwong nuéc cdp toan vu
cling cao hon so vdi tham canh theo SRI trong
ving nghién ctu (0,876 kgm? so véi 0857
kgm®). Két qua so sanh ciing tuong ty khi tinh
ning suat nudc theo boc thoat hoi nudc cia
cdy trong.

Trong tung gai doan sinh truéng, lugng nudc
cap hay bdc thodt hoi nudc cing anh hudong
dén nang sudt lta theo cac mirc d6 khic nhau.
Pbi voi vu chiém xuan, thAm canh Ita theo
phuong phéap SRI s& han ché duoc suy giam
ning sudt néu xay ra thiéu nuéc & cac thoi ky
sinh truong tha 1, 2 va 3 (A tuong tng cac thoi
ky nay cuta lta tham canh theo RI nhd hon so
voi Ita thdm canh thong thuong). Tuong tu
nhu vay, anh hudng ciia thiéu nuéc & cac thoi
ky 1 va 2 cua lta mua drgc tham canh thong
thuong it hon so véi lta mta dirgc tham canh
theo SRI trong cing thoi ky. Néu thiéu nude o
cac thoi ky 3 va 4 cta lta mua dirgc tham canh
theo phuong phdp SRI £ it bi anh hudng hon
so voilia mua tham canh thongthuong.

Trong diéu kién han ché ngidn nudc, viée td
chire tudi, t6 chic san xudt hodc b tri co cau
cdy trong can dirgc xem xét mot cach thau
d40. Bai toan toi vu hda quan Iy van hanh hé
théng tudi dugc thiét 1ap trén co s& phin tich
t6i da hoa téng loi nhudn san xudt (trade off)
cta hé théng di dirgc tmg dung cho két qua tin
cdy, phuc vu tét cho cong tac vén hanh hé
thong tudi theo thoi gian thyc. Mot sb phuong
an (diéu chinh pham vi phuc vy, diéu chinh
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thoi gian tudi hay ap dung tudi han ché) cin
duoc ap ding dé van hanh hé thong tudi khi
ngudn nudc khong di.

M6 hinh t6i wu hoa van hanh hé thong cin
duoc tmg dung rong rii, gup cac to chic quan
Iy cai thién hiéu qua st dung trong diéu kién
han ché ngudn nudc hay chiu tic dong cia

TAI LIU THAM KHAO

[_KHOA HOC
bién i khi hau Pé tmg dng md hinh van
hanh t6i wu ra nhiéu hé thong tudi, nghién ciru
vé ning sudt nuéc va do nhay cam cin gidng
lta khac, cdy trong khic ciing nhu cic bién
phap tham canh khéc nhau can tiép tw dirgc
thuc hién.
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