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ANH HUONG CUA PIEU TIET CAC HO CHUA THUONG LUU
DPEN DONG CHAY KIET CAP NUGC VING HA DU SONG CA

PGS.TS. Nguyén Q uang Trung
ThS. Luwong Ngoc Chung
Vien MNuwoc Tuoi tiéu va Moitruong

Tom tat: Song Ca déng vai o quan trong trong phdt trién kinh té xi héi cvia hai tinh Nehé An va
Ha Tinh. Tong heong meGe trung binh hang nam vio khodng 21 dén 23 ty m ét khoi. Tuy nhién mila
khé kéo dai trong 9 thing, lhwong nude chi chiem khodng 25 dén 30%, dic biét trong cdc thang II1
va IV muc nudc song ha xuéng rdt thip da anh hwong Ién dén viée cdp nude cho cac nganh kinh
6. Bé phuc vu phdl tién kinh té xa héi cho cdc dia phuong trén luu viee, mot 6 hé chira trén
thuong lwu da va dang dupc xdy dung voi muc dich cdp nuve trong mua khé, cat li trong mua
mua va phat dién. Két qua tinh todn thity liec m 6 ta dong chay kiét trong mang song ung voicdc
phuong an dzeu tiét va cdc tan suat khéc nhau dé lam co sé cho viee de xuat gidiphap phu hop,
ddam bdo cdp nede cho viéc phat trién néng nghiép, thity sin, cac nganh kinh té va méi truong.

Summary: Ca River plays an important role in socio-econom ic development of Nghe An and Ha
Tinh provinces. Total annual discharge is about of 21 to 23 million m 3. However, in 9 m onths of
dry season, water discharge occupies of 25 to 30% only, especially in March and April, water
level drwops down very low which impact to water supply for economic sectors. In order to
develop socio-economic in the basin, reservoirs in upstream have been built for flood control in
rainy season, water supply in dry season and electricity generation. Results of hydraulic
simulation with the operation options and frequencies to determine proper measures for
ensuring water supply in dry season in lower river basin.

nhung phan b5 khong déu theo thoi gian. Trong
ba thang mua mua téng hrong dong chay chiém
toi 15-16 ty m3, trong khi d mua kho 9 thang
tong luong dong chay chi tir6-7 ty m3 lm cho
muc nude trén song bi ha thép, man xam nhép
sdu va anh huong 1on dén kha ning khai thac
cua cic cong trinh thuy loi doc song giy nén
tinh trang han han, mat mua va kho khan trong
viée cap nude cho cac nganh kinh té.

I. PAT VAN PE

Song Ca 1a mot hé thong sdng lién qudc ga, co
tong dién tich ty nhién toan luu wvuc 1a
27.200km2, trongdd phandién tichnam trén dt
Cong hoa Dan chu Nhan dan Lao la 9.470km2,
trén dat Viet Nam 17.730km2. Song Ca gom
nhiéu nhanh song nhé nhép luu nhu song Hiéu,
song Giang, song La (bao gdm Ngin Sau, Ngan
Phé). Vimg huong loi tir hé thdng séng Ca va
cling 1a ving chiu tac ddng ctia ngudn nudce sdng
Ca nam cha yéu ¢ ha du song thudce dia ban cia
hai tinh Nghé An va Ha Tinh.

Muc dich cua nghién ctu nay la tinh toan thuy
luc nham xac dinh muc nude, Ivu lugng mua
kiét cho h¢ thong song CA nham mo ta ché do

Mic du dién tich Ivu vyc sdng Ca rét 16n,
nguon nudc kha doi dao, trung binh mdt nam
tai ra bién tong lugng nudc tw 21-23 ty m3

Nguoi phan bién:

Ngay nhén bai:

Ngay thong qua phan bién:
Ngay duyét ding:

dong chay mua ki¢t trong mang séng ung voi
cac tan st thiét ké 75%; 85% va 90% cho
giai doan hién tai va nam 2020 trong cac
truong hop ¢0 sy tham gia diéu tiét cic hod
chira thuong luu dé lam co s& cho viéc dé xuat
giai phap phu hop, dam bao cip nudc cho viéc
phat trién nong nghiép, thiy sin, cdc nginh

TAP CHIKHOA HOC VA CONGNGHE THUY LO1S0O20-2014 43



KHOA HOC

| CONG NGHE

kinh té va méi truong,

II. PHAM VI NGHIEN CUU

Pham vi nghién cru bao gom: Sng Ca (toan
by dong chir}h thudc Viét Nam), toan bd luu
vuc song Hicu, song Géang Song La (bao gom
2 nhéanh 1a Song Ngan sau, Ngan Pho) va cac
nhanh séng sudi nho: Hubi Nguyén, Khe

Choang, song Trai, sudi RO, song Rao Gang,
song Cau Nay...

IIL PAC PIEM DONG CHINH SONG CA

bic trung hinh thai luu vuc song C3 drgc thé
hién qua céc chi tieu d&nh gia lwu vuc nhu
Bang 1.

Bdng 1: Bic trung hinh thdi m ot s6 heu viee séng

TT| Lw vue F Lson [ Do cao DO Bbq | Méatso | Heso | Hé sd
(km2) g bg(m) doc km/k ludi khong [ hinh
(km) bqlv m2 song doi dang
(%0) kmkm2 [ xtng | v vuc
1 | Song Ca 27.200 | 531 |29 1,83 89 0,60 0,14 |[0,29
2 | S.Nam M6 | 3.970 173 [ 960 2,57 | 382 0,22 0,27
3 | S Gidng 1.050 77 492 1,72 15,8 0,09 ]0,24
4 | Song Hicu 5.340 228 | 303 1,30 |325 0,71 0,02 10,20
5 | Song La 3.210 135 [ 362 2,82 | 46,6 |087 0,53 0,68

IV. MO HINH THUY LUC HE THONG SONG
4.1.S0'dd mang song:

Song Ca 1a mot hé thong séng hoan chinh, do
vay khi nghién clru bai toan thiy lyc mua kiét
& ha luu can phai xem xét tinh toan toan bd
mang séng. Mang tinh toan thuy lyc bao gdbm
toan bd dong chinh va cac phu luu chinh cia
vung trung, ha du

tri bit ddu co dé &n nhap luu vao song Ca.

+ Sng Ngin Phé: Tir tram thuy van Son Diém
dén ng ba Linh Cim.

+ Song Ngan Saw: Tu tram thuy van Hoa
Duyét dén ngi ba Linh Cim.

+ Song La: Tir Linh Cam dén nhdp Iwu vao
song Ca tai ngd ba Chg Trang.

trong luu vuc sOng
Ca, cu thé nhu sau:

+ Dong chinh sng
Ca: Tu ng ba (ira
Rao dén cim song tai
Ctra H61 2110000
+ Song Hiéu: Tur tram
thuy  van  Nghia
Khanh dén nhap luu |wee]
vao song CA tai ngd
ba Ciy Chanh.

+ Song Géang: Tu |....d
tuyén Thac Mudi dén
nhdp luu vao sHng

Ca.

ehia KHanh FR—

+ Sng Gang: Tai vi o000 oo

B0 500000 20000 540000

4.2.C ac bién tinh toan

Hinh 1. So'dé mang séng
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V61 mang song tinh toan da dugc xac dinh o
trén, bién trén cta mo6 hinh thuy luc & qua
trinh lwu hrong theo thoi gian Q=f(t) cu thé
nhu sau

+ Bién Iuu luong tai tram thiy van Cla Rao
(Flv=12.800 km2) trén dong chinh song Ca.

+ Trén song Hiéu bién luu luong tai Nghia
Khéanh (Flv= 4.020 km2)

+ Trén song Gang bién luu luong tai Thac
Muoi (Flv= 785 km?2)

+ Trén séng Rio Gang tai vi tri dau dé (Flv=
478 km2)
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+ Trén song Ngan Phd tai tram thily vin Son
Diém (Flv= 790 km?2)

+ Trén song Ngan Sau tai tram thiy van Hoa
Duyét (Flv= 1.880 km?2)

b. Bién duoi cua m 6 hinh:

Bién drdi cuia mo hinh thuy luc la qud trinh
muc nude theo thoi gan Z=f{(t) tai Cira Hoi.

c. Bién doc song ciia mo6 hinh:

Céc bién gia nhdp vao trung luu sdng Ca va
cac song khac: Huoi Nguyén, Khe Choang,
Hoi Quat, cic khu giita khic song Ca, Ong
Hicu, song Giang, song Ngan Sau, Ngan Pho...

Bang 2: Chi tiéu co ban aia cadc bién gia nhdp khu giita song Ca

TT | Bién ga nhép Fiv (km?2) Thuc song

1 Tasong Ca 1 130 Song Ca

2 Hudi Nguyén 800 Song Ca

3 Hiu song Ca 1 156 Song Ca

4 Khe Choang 431 Song Ca

5 Hiu soéng Ca 2 147 Song Ca

6 Tasong Ca 2 351 Song Ca

7 Téasong Ca 3 150 Song Ca

8 Hoi Quit 152 Song Ca

9 Tasong Ca 4 180 Song Ca

10 Hiu song ca 3 51,5 Song Ca

11 Song Trai 201,5 Song Ca

12 Song RO 125 Song Ca

13 Khe Ling 219 Song Ca

14 Hiu song Ca 4 79 Song Ca

15 Tasong Hiéu 1 177 Song Hiéu

16 | Tasong Hiéu 2 150 Song Hiéu

17 T4asong Hiéu 3 134 Song Hiéu

18 | Hilu séng Hiéu 1 284 Song Hiéu

19 | Hiu séng Hiéu 2 569 Song Hiéu

20 Khu giita song Giang 265 Song Gidng

21 Khu gitra song Rao (Gang 183 Song Rao Gang
22 | Khu giita song Ngan Phd 270 Song Ngan Phd
23 Khu giita song Nean Siu 188 Song Negan Sau

d. Gic vi tri ldy nude khu giita:
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Badng 3: Chi tiéu co ban cua cdcvi i lay nuoc doc song

Céc cum ding nudc Trén song 'ALu’u' luong (m3/s) -
hién tai Tuong lai
Céc tram bom Anh Son Ca 1,739 2,635
Cac tram bom Thanh Chuong
1. Trén Rao Gang Rao Gang 2,148 2,460
2. Trén song Lam
-Thuong song Giang Ca 1,509 2,182
- Ha song Giang Ca 2,266 3,324
- (An cira song Gang Ca 0,540 1,932
- TB. song Giang Gang 1,486 1,958
Céc vitrilay nuéc Do Luong
- Tram bom Ca 5854 7,245
- H¢ thong D6 Luong Ca 30,417 44,000
Céc vitrilay nuéc Nam Pan
- Cong Nam Ban Ca 23,000 44,040
- H¢ thongtram bom 1 Ca 1,395 2,082
- H¢ thongtram bom 2 Ca 2,693 3,245
Cac tram bom Hung Nguyén
- Tai Yén Xuan Ca 1345 1,541
- Tai TV Chg Trang Lam 1402 1,990
TP. Vinh Lam 0,114 0,214
H¢ thonglay nudc Buc Tho La
- TB. Linh Cam La 10,158 0,000
- TB nhd La 0,617 0,750
- Cong Puc Xa La 3,600 4,970
- Cong Trung Luong Hao 6,500 8,970
TB. Song Ngan Pho Ngan pho 2464 3,881
TB. Song Ngan Su Ngan Sau 0,735 1,446
Tong 99,981 138,880
— . , Cic tram kiém tra doc ong
SO PO CAC CONG TRINHCHINH
- LAY NUGC DQC SONG CA Cho Trang, Bén Thiy, Hung Nhan, Hung
HE Bdn Vé s Wl i H()é’ Rﬁ()
" bing (song Lam); Linh Cam (song La);
= Trung Luong (s6ng Hao).
& i @ 4.3. Khai thac m6 hinh MIKE11 tinh toin
- M e thiy lwe mua kiét
et A - W 4.3.1. Tinh todn m 6 phong:
s Gon o e B T Nham xac dinh by thong sb dong chay va
G BT ® | x&m nhd man trong mua kiét cho ving ha
Wekne O HG Ngdn T R song C4, trong nghién ciu nay ching toi
chon thoi ky tir ngiy 07-20/04/1989 dé tinh
—_— sensen - @®www | toan mo phong Dy la thoidoan cia motcon

triéu thuong bi kiét nhat, c6 nhu cau vé nuéc cao trong nam cua luu vue, dong thoi c6 so
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liéu quan tric (ﬁy du, &ng bO nhét. sO tram cd quan tric muc nudce trong thoi ky
kiét trén song Ca nhu sau

Két qua tinh toan mo phong va thuc do tai mot
Bang 4: Két quda muc nudc thuc do va tinh toan m 6 phong

TT Vi Tri Song Hmax (m) Hmin (m)
Thuc do Tinh todn | Sai s6 | Thuwcdo | Tinhtoan | Sai sb

1 TV Yén Thuong Ca 1,97 1,9 0,01 1,76 1,79 0,03
2 TV Chg Trang Lam 1,15 1,05 0,10 -1,07 -1,10 0,03
3 TV Bén Thuy Lam 1,08 1,01 0,07 -1,34 -1,14 0,20
4 Hung Nhan Lam 1,08 1,03 0,05 -1,38 -1,27 0,11
5 Hung Hoa Lam 1,16 1,03 0,13 -1,35 -1,27 0,08
6 Rao Pimg Lam 1,06 1,05 0,01 -1,25 -1,33 0,08
7 TV Linh Cam La 1,18 1,08 0,10 -0,55 -0,34 0,21
8 Trung Luong Hao 1,04 1.4 0,00 -1,34 -1,10 0,24

buong qua trinh myc nu6e tinh toan mé Nghién ciu d& chon thoi ky kiét co sO liéu
phong ki€t ndm 1989 va thuc do tai mot sO vi  thyc do tir 25-30/07/2011 & tinh todn kiém

tri trén song Ca. dinh. Két qua tinh toan mo phong va thuc do
4.3.2. Tinh todn kiém dinh m 6 hinh: taimot sO tram thuy van trén song G nhu sau:

Bdng 5: Két qud muec nwde thue do va tinh todn m é phong

TT | Vi Td Song Hmax (m) Hmin (m)

Thyc do | Tinh todn | Sa s0 | Thuc do | Tinh toan | Sai s6
1 TV Chg Trang Lam 1,16 1,09 0,07 0,89 0,81 0,08
2 TV Bén Thiy Lam 1,05 1,03 0,02 -1,01 -0,89 0,08
3 Himg Nhan Lam 1,11 1,07 0,4 -0,85 -0,85 0,00
4 Rao Pimg Lam 1,10 0,99 0,11 -1,11 -1,08 0,03
5 C. b Xi La 1,25 1.2 0,03 -0,3¢ -0.31 0,01

Két qua md phong kiét tir 07-20/04/1989 va  4.3.3.Cac phuong an tinh toan:

kiém dinh tir 25-30/07/22011 cho thay: a. Tinh todn khi khéng 6 hé chira b6 sung leu

- Muyc nuéc, nong do min tinh toan va gid tri  lwong trong miia kiét cho ha du:
thuc do chénh nhau khong déng ké; dudng qua
trinh dién bién muyc nuéc trong thoi ky kiét
nim 1989 va kiém dinh 2011 gita qua trinh
tinh todn va qué trinh thuc do tuong ddi bam
sat nhau

- Truong hop khai thac ngudn nudc trén sdng
Ca phuc vu nhu ciu nudc nhu hién nay khong
c6 cong trinh hd chira thuong nguwdn bd sung
luu lugng cho ha du trong mua ki¢t tng voi
cac tan st (Ky hiéu HT-75%; HT 85% va
- Két qua tinh toan mo phong va kiém dinh  HT 90%);

kha phu hop véi thuc té khao sét, nhu vay bd
thong s5 st ding trong mo hinh thuy lyc da
phan anh kha chinh xdc ché do thuy luc trong
mua kiét cia mang song Ca, da do tin cy dé
tién hanh cac tinh toan thuy luc kiét, man cho
cac truong hop nghién ciu trén hé thdng song
Ca.

- Truong hop khai thac ngudn nudc trén sdng
Ca phuc vu nhu cAu nude tuong lai 2020,
khoéng c6 cong trinh hd chim thuong ngion bd
sung lru luong cho ha du trong mua kiét véi
cac tan suat (ky hidu TL2020-75%; TL2020-
85% va TL2020-90%)

b. Tinh todn khi ¢6 ho chira bé sung luu hwng
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trong mua kiét cho ha du:

Truong hop 1:

C6 hod Ban V&: Nhiém vu cua cong trinh nay la
phat dién, tham gia cat 1 cho ha du va bo sung
nguon nudc tham gia ddy méan cho ha du song
Ca trong mua ki€t voi luu lugng 1a 80m 3/s tng
véi cic tan st (Ky hidéu THC75%-1
THC85%-1 vaTHC0%-1)

Truong hop 2 (Ky hiéu THC75%-2; 85%-2 va
THO0%-2 ), véi cac truong hop:

- H5 Ban V& bd sung xudng ha du song Ca
trong mua kiét Q=80m3/s.

- Hb Bian Mdng khéi cong xdy dung nim 2010
trén nhanh séng Hiéu véi nhiém vu bd sng
nudc cho ha du song Ca trong mua kit
22m3/s.

- H6 Ngan Truoi khoi cdng xdy dmg nim
2009 trén nhanh Ngan Trwoi, v6i nhiém vu bd
sung cho ha du trong mua ki€t véi luu lugng
4m3/s.

Trudong hop 3 (K hiéu THC75%-3;THC85%-

KHOA HOC
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3 va THC90%-3) véi cac truong hop:
- Nhu truong hop 2.

- Xay dung hdé Théc Mu01 trén nhanh song
Gidng tudi va bd sung nguon nude cho ha du
trong mua kit Q=18,5m3/s.

- Xay dung ho Chic A, Trai Doi trén nhanh
Ngin Sdu tudi va bd sung ngudn nudc cho ha
du trong mua kiét Q=9,4m3/s.

- Xay dung ho P4 Gin, Khe Ché, Nudc Sot,
Rao Mic trén nhanh Ngan Phé tudi va bo sung
ngf)n nuwdc cho ha du trong mua Kkiét
Q=11,5m3/s.

Toém lai: Trén dong chinh sdng Ca s& 6 3 hd
bo sung cho ha du voi luu lwong 120,5m3/s;
Trén nhanh song La ¢6 7 hd b sing véi luu
luong 24,9m 3/s.

434. K& qua tinh toan kiét véi tAn sudt
P=75%

Ké& qud tinh toan muc nudc, luu lugng cac vi
tritrén hé thong song Ca nhu sau

Bang 6: Myc nuoc max, min maot 6 vi tri trén song - P=75%

DPon vi: m
Tuong la 2020
Vi t HT-75% I TIo00075% | THCT%1 | THCT%2 | THCH%3
Min | Max Min | Max | Min | Max Min Max Min | Ma

1. Song Ca
Thuy van Dira 13.54 |[13.66 |13.54 ]13.66 |[13.99 [14.07 |14.08 |[14.16 [14.08 ]14.16
TL Bara D6 Luong |9.88 992 9.86 991 10.06 [10.10 |10.11 |10.15 ]10.11 [10.15
HL Bara D6 Luong |6.13 6.33 6.04 6.26 6.81 6.93 6.96 7.07 6.96 7.08
TV Yén Thuong 1.34 1.53 1.08 1.31 2.01 2.12 2.16 225 2.27 2.36
TV Nam Dan 0.95 1.12 0.29 0.64 1.36 1.47 1.51 1.60 1.62 1.71
Céng Nam Pan méi |0.93 1.10 0.29 0.64 1.33 1.44 1.47 1.56 1.57 1.66
T.bom Hung Linh 0.07 0.80 -022 (0.73 0.30 0.87 0.41 0.91 0.49 0.95
T.bom Hung Long [-048 [0.78 -0.62 10.75 -0.33 [0.83 0.24 [0.85 -0.17 ]0.87
Cau Yén Xuin -0.54 [0.76 -0.64 0.75 -0.43 [0.81 0.36 |[0.83 -0.31 ]0.85
2. Song Lam
Nga ba Chg Trang -0.77 10.72 -0.80 [0.73 -0.74 10.78 0.72 10.80 -0.69 10.82
TB Hung Khinh -0.76 [0.71 -0.78 [0.73 -0.75 10.76 0.74 10.78 -0.72  10.79
H. Chauv-H. Nhan -0.79 10.73 -0.80 [0.75 -0.77 10.77 0.76 10.77 -0.74 10.78
TV Bén Thuy -0.82 10.74 -0.83 [0.75 -0.82 10.76 0.81 ]0.76 -0.80 10.77
Céng Humg Hoa -0.81 ]0.76 -0.82 [0.79 -0.81 10.79 0.80 ]0.80 -0.80 10.80
Céng Rao Pimg -0.86 [0.79 -0.87 10.80 -0.86 [0.81 0.86 [0.81 -0.86 ]0.81
TV Ctra Hoi 091 [0.80 -091 0.80 -0.91 [0.80 0.91 [0.80 -0.91 ]0.80
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Tuong la 2020
Vi HT-75% TL02075% | THCT%1 | THC73%2 | THC%3
Min Max Min | Max Min | Max Min Max Min Max

3. Song La
Linh Cam 041 071|038 [073 |-036 [078 |0.34 080 [-022 [0.85
CauCho Thwng 042 [070 |041 [0.73 |-038 [0.78 |0.3¢ [080 |0.26 [0.84
Cong Pic Xa 2045 070|045 [073 |-043 [078 |0.41 079 |-034 |0.82
Liéen Minh-D.Ttng |-047 [071 |-048 [0.72 |-046 [0.77 |0.44 [078 [|-0.38 [0.81
Ng& ba Cho Trng 077 (072|080 |03 |0.74 [0.78 [0.72 [0.80 |0.69 [0.82
4. Song Hao
Céng Trung Luong |-072 070 079 |072 |-074 076 |0.73 |0.78 |-0.69 [0.80

Bdang 7: Luu lwong m ax, min motsé vi tri trén song - P=75%

DPon vi: m3/s

HT-75% Tuong lai 2020
Vi tri TL2020-75% | THC75%-1 THC75%2 THC75%-3
Min | Max | Min | Max | Min | Max | Min M& | Min | Ma

1. Song Ca
Thiy van Dira 74 91 74 91 154 17 176 193 176 193
TL Para D6 Luong 71 A 71 A 157 174 179 19 179 19
HL Para D6 Luong 50 67 43 61 123 141 145 163 145 163
TV Yén Thuong 33 69 46 62 127 143 149 165 167 183
Cong Nam Pan méi 36 56 | -17 18 2 o | 14 121 | 12 | 139
Tran bom Himg Linh 21 70 -67 39 43 108 72 129 93 146
Tran bom Himg Long 76 R -110 61 23 121 22 140 51 157
Cau Yén Xuin -166 138 -185 116 -R 170 -75 186 -56 200
Ngé ba Chg Trang 419 | 275 413 | 255 382 301 370 315 364 | 329
2. Song Giang
Thi Mudi 5 6 5 6 5 6 5 6 24 25
Cua song Giang 6 7 6 7 7 6 7 24 26
3. Song Lam
Nga ba Chg Trang -714 | 545 -A45 | 524 | -610 572 5% 587 -573 609
TB Hung Khanh A0 | 709 | -839 | 683 -812 727 -800 740 780 | 762
Hung Chau-H. Nhan -1006 | 819 | A3 | TH | -8R 836 -880 849 -851 870
Thiy van Bén Thuy -1540 | 1023 | -1283 | 999 | -1256 | 1036 | -1244 1048 | -1223 | 1067
Hung Hoa -1445 | 1234 | -1411 | 1208 | -1365 | 1245 | -1347 1255 | -1320 | 1275
| Cong_Réo Elmg -1831 | 1510 | -1768 | 1484 | -1724 | 1520 | -1707 1530 | -1685 | 1550
4. Song Ngan Phd
Son Diém 9 11 9 11 9 11 9 11 20 22
Cua séng Ngan Pho -12 20 -10 20 -10 21 -10 21 3 31
5. Song Ngan Sau
Hoa Duyét 16 24 16 24 16 24 20 28 29 37
Ctra song Negan Sau 67 68 -62 66 -68 68 -66 71 -59 78
6. Song La
TV Linh Cam 89 A -78 R -85 95 -85 98 -66 114
Céng Pic Xa -188 155 -180 | 155 -193 158 -192 160 -175 173
Culra song La 244 1 208 238 | 208 251 210 2550 211 239 | 221
7. Song Hao
Cong Trung Luong 25 19 24 19 24 20 24 20 22 21
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4.3.5. Két qua tinh todn kiét véi tan suit P=85%:

Két qua tinh todn muc nudc, luu lugng cac vi tritrén hé théng song Ca nhu sau

Bang 8: Myc nudc max, min mot so vi tri trén song - P=85%

Pon vi: m
HT-85% Tuong lai 2020
Vi tri TL2020-85% THC85%1 THC85%-2 THC85%-3
Min | Max | Min | Max | Min Max | Min Max Min Max
1. Song Ca
Thiy van Dira 13.49 | 13.61 | 1349 | 13.61 | 1395 | 14.03 | 14.05 | 14.12 | 14.05 | 14.12

TL Bara D6 Luong 9.86 | 990 [ 985 | 988 | 10.04 | 10.08 | 10.09 | 10.13 | 10.09 | 10.13
HL Bara D6 Luong 6.04 | 623 ] 594 | 615 | 6.75 6.87 | 6.91 7.01 6.91 7.02

TV Yén Thuong 1.21 ] 139 [ 095 | L17 | 194 206 [ 2.10 | 2.20 | 2.22 | 2.3l
TV Nam Dan 0.83 | 1.02 [ -021 | 047 | 1.29 1.43 1.46 1.56 1.57 1.67
C. Nam Pan mdi 0.82 | 1.00 [ -021 | 047 [ 126 1.39 1.42 1.52 1.53 1.62

T.bom Hung Linh 0.01 | 077 { 030 | 0.70 | 0.25 087 1 037 [ 090 | 045 | 0.A
T.bom Himg Long 0521 076 | -0.65] 073 | 037 [ 083 | 0.28 | 0.85 [ -0.20 [ 0.87

Cau Yén Xudn 0.571 074 | 067 | 073 | 044 [ 0.81 0.38 | 0.83 [ 0.32 | 0.8
2. Song Lam

Nga ba Cho Trang 0.781 071 [ 081 ] 072 | 075 ] 078 | 0.72 | 0.80 | 0.69 | 0.8
TB Hung Khinh 0.771 071 | 078 | 073 | 075 [ 076 | 0.74 |1 0.78 [ 0.72 | 0.79
H. ChawH. Nhén 0.791 073 1 -081 ] 075 | 078 [ 076 | 0.76 | 0.77 [ 0.75 | 0.78
TV Bén Thiy 0.83] 074 | -084 ] 075 | 082 [ 076 | 0.81 | 0.76 [ 0.80 [ 0.77
Cong Himg Hoa 0821 075]-08 ] 078 | 081 [ 079 | 0.80 | 0.80 [ -0.80 [ 0.80
Cong Rio Pimg 0.87]1 079 | -0.87 | 0.80 | -0.86 [ 0.81 0.86 | 0.81 [ 0.8 | 0.81
TV Cura Hoi 091] 080 [ -091] 080 | 091 [ 080 | 091 | 0.80 [ -0.91 [ 0.8
3. Song La

Linh Cam 0.43] 070 { 046 | 070 | 044 | 076 | 0.36 | 0.80 | -0.24 | 0.85
Céau Cho Thirgng 0441 068 | -047 | 071 | 044 [ 076 | 0.38 | 0.80 | -0.28 | 0.84
Cong Pic X4 0.46 | 069 | -0.50 | 071 | 047 [ 077 | 0.42 ] 0.79 [ 0.36 [ 0.8

Lién Minh-D.Ting 0481 070 | -0.51 ] 071 | 049 [ 076 | 0.45 ] 0.78 [ 0.40 [ 0.81
Nga ba Chg Trang 0.781 071 [ -081 ] 072 | 075 [ 078 | 0.72 | 0.80 [ -0.69 [ 0.8
4. Song Hao
Cong Trung Luong 0.721 070 | -0.80 | 071 | 076 [ 076 | 0.73 | 0.78 [ -0.70 | 0.80

Bing 9: Luu lwong m ax, min métso vi tri trén séng - P=85%
Pon vi: m3/s

HT-85% Tuong lai 2020
Vi tri TL2020-85% | THC85%-1 THC85%-2 THC85%-3

Min | Max | Min | Max | Min | Max | Min _ Ma& | Min | Max
1. Song Ca
Thiy vin Dira 67 83 67 83 147 163 169 185 169 185
TL Para D6 Luong 70 86 70 86 150 166 172 188 172 188
HL Para D6 Luong 43 59 36 2 116 132 138 154 138 154
TV Yén Thuong 45 59 38 2 118 133 140 155 159 174
Cong Nam Pan méi 25 46 -2 9 73 90 95 111 113 130

Tran bom Humg Linh 34 62 -76 31 ) 104 71 123 92 141
Tran bom Hung Long 85 87 -119 53 -2 119 22 136 51 152
Cau Yén Xuin -176 134 [ -189 | 1M -9% 162 -75 179 -56 193
Nga ba Cho Trang 422 | 270 | 413 | 248 | -380 [ 295 | -370 309 | -3¢4 | 32
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Tuong lai 2020
L HT-85%
Vi tri TL2020-85% THC85%-1 THC85%-2 THC85%-3
Min | Max | Min | Max | Min | Max | Min Ma | Min | M&
2. Song Giang
Tha Mudi 5 6 5 6 5 6 5 6 23 24
Ctra song Giang 5 6 5 6 5 6 5 6 23 25
3. Song Lam
Nga ba Cho Trang -719 537 -659 511 -612 559 -59 579 -573 601
TB Hung Khanh -4 701 -852 669 -814 714 -800 733 -780 754
Hung Chau-H. Nhan -1011 811 -953 780 -907 823 -884 841 -856 862
Thiy vin Bén Thuy -1544 1 1016 | -1301 | 986 | -1256 | 1025 | -1244 1041 | -1223 | 1060
Hung Hoa -1451 | 1226 | -1422 | 1193 | -1375 | 1234 | -1351 1248 | -1324 | 1268
Cong Rao Pimg -1836 | 1502 | -1777 | 1468 | -1731 | 1509 | -1710 1523 | -1688 | 1543
4. Song Ngan Pho
Son Diém 7 9 7 9 7 9 7 9 19 21
Ctra song Nean Phé -14 19 -13 18 -13 20 -14 20 3 30
5. Song Ngan Sau
Hoa Duy¢t 14 20 14 20 14 20 18 24 27 34
Ctra song Nean Sau 68 65 -62 65 -68 67 -68 69 -61 75
6. Song La
TV Linh Céam 92 9N -81 89 -87 R -90 94 -68 110
Céng Pic Xa -192 151 -193 146 -205 149 -197 157 -180 170
Cira song La -246 205 247 | 200 264 202 258 209 243 218
7. Song Hao
Cong Trung Luong 25 18 -25 19 -25 19 -24 20 -22 21
4.3.6. Két qua tinh todn kiét véi tan sudt P=90%:
Két qua tinh toan muc nude, luu hrong céc vi tritrén hé thong song Ca nhu sau
Bang 10: Muc meéc m ax, min motsé vi tri trén song - P=90%
Pon vi: m
Tuong lai 2020
Vi t HT90% 5009 | THCO0%1 | THCOW2 | THCO0%3
Min | Max | Min | Max | Min Max | Min Max | Min Max
1. Song Ca
Thuy van Dira 13.46 | 13.57 | 13.46 | 13.57 | 13.94 | 14.00 | 14.04 | 14.10 | 14.04 | 14.10
TL Bara D6 Luong 9.85 1 989 [ 984 | 987 | 10.03 | 10.0¢ | 10.08 | 10.12 | 10.08 | 10.12
HL Bara D6 Luong 597 | 617 | 588 6.08 | 6.72 6.83 6.88 6.98 6.88 6.98
TV Yén Thuong 1.13 | 131 [ 085 1.05 1.89 2.00 2.07 2.16 2.07 2.16
TV Nam DPan 0.75 ] 095 | -0.72 | 0.28 1.25 1.35 1.42 1.51 1.42 1.51
C. Nam Pan mdi 0.74 1 094 [ -0.69 | 0.28 1.22 1.32 1.39 1.47 1.39 1.47
T.bom Hung Linh 0.02] 071 | 031 | 058 | 022 0.77 0.34 0.81 0.34 0.82
T.bom Hung Long 0.55]1 067 | -068 | 0.62 | -0.39 0.74 0.30 | 0.76 -0.30 | 0.77
Cau Yén Xuin 0.59 1 067 | -069 | 0.63 | -0.47 0.72 0.40 | 0.74 -0.39 0.75
2. Song Lam
Nga ba Cho Trang 0.79 1 065 | -082 | 064 | -0.76 0.69 0.74 | 0.71 -0.73 0.72
TB Hung Khanh 0.77]1 064 [ -079 | 0.64 | -0.76 0.67 0.75 | 0.68 -0.74 | 0.69
H. Chauw-H. Nhan 0.79 1 067 | -0.81 | 0.68 | -0.78 0.68 0.77 | 0.69 -0.77 0.70
TV Bén Thuy 0.83 1 067 [ -084 | 0.69 | -0.82 0.68 0.82 | 0.68 -0.81 0.69
Cong Hung Hoa 0.82 1 069 | -083 | 0.71 | -0.81 0.69 0.81 | 0.70 -0.81 0.70
Cong Rao Bimg 0.871 074 | -0.87 | 0.76 | -0.86 0.74 0.8 | 0.74 | -0.8 | 0.75
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HT-90% Tuong lai 2020

Vi tri ° TL2020-90% THCI0%-1 THC90%-2 THC90%-3

Min | Max | Min | Max | Min Max | Min Max | Min Max
TV Ctra Hoi 091 080 ] -091 | 0.80 | -0.91 0.80 0.91 [ 0.80 | -0.91 0.80
3. Song La
Linh Cam 0.44 | 060 | -047 | 0.58 | -0.45 0.62 0.43 | 0.66 | 032 | 0.72
Cau Cho Thuong 0.45| 060 | -048 | 0.59 | -0.46 0.62 0.43 | 0.65 | -0.34 | 0.70
Cong Pirc Xa 0.47 | 060 | -0.51 | 059 | -048 0.62 0.4¢ | 0.64 -0.40 | 0.69
Lién Minh-B.Ting 049 | 063 | -052 | 062 | -0.50 0.66 0.48 | 0.69 -0.4 | 0.71
Nga ba Cho Trang 0.79 | 065] -082 | 064 | -0.76 0.69 0.74 | 0.71 -0.73 | 0.72
4. Séng Hao
Cong Trung Luong 0.73 | 064 ] -081 | 063 | -0.77 0.66 0.75 | 0.68 -0.73 | 0.70

Bing 11: Luu lupng max, min m $tsé vi tri trén séng - P=90%
Don vi: m3/s

. HT-90% Tuong lai 2020
Vi tri T1202090% |THC90%-1 THCO0%-2 THCO0%-3
Min |Ma |[Min |[Max |Min |Max [Min Max |Min |Max
1. Song Ca
Thiy vian Dira 63 78 63 78 143 158 165 180 165 180

TL Para D6 Luong 65 80 65 80 145 160 167 182 167 182
HL Para D6 Luong 38 53 31 46 111 126 133 148 133 148
TV Yén Thuwng 40 53 34 47 113 127 135 149 135 149
Cong Nam DPan mdi 17 40 -16 3 68 82 90 104 190 104
Tram bom Hung Linh [-49 61 -78 27 17 95 51 114 |49 114
Tram bom Hung Long [-99 86 -121 |51 -51 112 |7 128 |-10 128

Cau Yén Xuén -183 134 [-195 106  |-124 [158 [-80 174  |-84 175
Ngé ba Chg Trang 446 1267 452|247 |-417 [292 |-405 305 [-413 |306
2. Song Giang

Tha Mubi 5 6 5 6 5 6 5 6 5 6
Cira séng Giang 5 6 5 6 5 6 5 6 5 6
3. Song Lam

Nga ba Chg Trang =793 1532 [-72 1507  |-769 [554 |-754 568 [-745 580
TB Hung Khanh -1115 1696  [-1089 |664 |-1108 {709 [-1101 723  |-10%4 (735

Hung ChauH. Nhén -1253 (806 |-1200 [777 [-1241 |818 [-1229 &3l -1220 (844
Thuy vin Bén Thuay -1965 [1012 |-1866 [983  [-1956 | 1021 [-1947 1032 |-1939 [1043

Hung Hoa 2141 [1222 ]-1962 [1188 [-2129 | 1229 [-2116 124C [-2105 [1252
| Cong Rao Eimg ] -2573 1497 1-2365 11462 [-2563 | 1504 [-2553 1514 |-2544 [1528
4. Song Ngan Pho

Son Diém 6 8 6 8 6 8 6 8 18 19
Cura song Ngan Pho -13 17 -14 17 -15 18 -16 18 2 27
5. Song Ngan Sau

Hoa Duyét 12 18 12 18 12 18 16 22 26 32
Cira song Ngan Sau -67 64 -63 63 -70 65 -69 68 -65 74
6. Song La

TV Linh Cam -90 88 -85 87 -95 89 -96 92 -72 107
Cong Dic Xa -1 [149  |-197 [143  [-211 147 [-212 149 |-195 [161
Cura song Ia 259 203  ]-251 |198 [-268 201 270 202  |-258 212
7. Song Hao

Cong_ Trung Luong -27 18 -25 19 -27 19 27 19 25 20

Ghi chu: Luu leong am thé hién dong chay nguoc.
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V. PHAN TIiCH KET QUA TiNH TOAN CAC
TRUONG HQP KIET LUU VUC SONG CA
VA PANH GIA KHA NANG LAY NUOC CUA
CAC CONG TRINH HA DU

Qua két qua tinh toan thuy luc kiét cac tan suit
kiét (75%, 85% va 90%) lru vuc song cac
truong hop tinh toan cho thay:

- Ving chiu anh hudng manh ctia ché do thiy
triéw Trén sdng Lam tir ngd ba Cho Trang &n
clra Hoi, trén sdng La tir ngd ba Linh Cam &n
ngi ba Cho Trang khong o6 sy bién dong
manh do d&y la ving chiu tic dong manh cua
thiy tricu:

+ Cac truong hop TL2020-75%, THC75%-1,
THC75%-2, THC75%-3 tai ngd ba Chg Trang
muc nudc nhd nhat bién dong tu -0,80+-
0,69m, muc nudc 16n nhit bién dong tur
0,73+0,82m; tai oéng buc Xa trén song La
muyc nuéc nho nhat bién dong tir -0,45+-
0,34m, muc nudc 16n nhit bién dong tur
0,73+0,82m.

Vé hru luong: Pay 1a ving chiu anh huong cla
ché do thuy triéu rdt manh. Khi luu luong
thuong ngudn trong mua khd nhé nén hoat
dong cta thily tridu thing thé sinh ra dong
chay ngroc (luu luong am) khi thiy triéu lén.
Khi thay triéu rit, Iuu luong theo do chay ra
bién (lwu lugng duong) bao gm ca luu lugng
cta sdng va mot phan luu luong duoge ddy vao
khi tritu lén. Vi vay déi véi ving ha du tur
Linh Cim, ngi ba Cho Trang tr& xudng luu
luong tuong d6i doi dio. Tuy nhién, khi chua
c6 ho chua thugng nguén bd sung nude thi
ving ndy b man uy hiép khi manh giy kho
khin cho viéc ldy nude (dién bién man ha du
song Ca s& duoc trinh bay trong mot bai viét
khac).

+ Cac truong hop TL2020-85%, PA75%-1,
PA85%-2, PA85%-3 tai ngd ba Chg Trang
muc nuéc nho nhat bién dong tir -0,81+-
0,69m, muc nudc I6n nhit bién dong tur
0,72+0,82m; tai oéng Puc X4 trén song La

muc nuéc nhod nhit bién dong tu -0,50+-
0,36m, muc nudc l6n nhit bién dng tu
0,71+0,82m.

+ Céac truong hop TL2020-90%, PA75%-1,
PA90%-2, PA90%-3 tai ngd ba Cho Trang
muc nudéc nhd nhit bién dong tur -0,82+-
0,73m, muc nudc l6n nhat bién dng tu
0,68+0,72m; tai céng Pic Xa trén song La
muc nuéc nho nhét bién dong tir -0,49+-
0,40m, muc nudc 16n nhat bién dng tu
0,65+0,69m.

Tuong tu truong hop 75% vé luu lugng tir
Linh Cim, ngi ba Cho Trang tro xudng ha du
tuong d6i dbi ddo, tuy nhién khi chua c6 hd
chira thuong nguwn bd sung ngudn thi ving
nay bi man uy hiép manh hon so véi tin sudt
75% nén viéc lay nudc dién ra rat kho khan.

T nhimg phén tich trén cho thiy: muc nudc,
luu lugng ha du song Lam, song La khong bi
tac dong nhidu tir bién dong cta luwu luong &
thuong nglén, ma chiu tdic dng manh cua ché
do thiy tridu ngoai cira Hoi. Pdy cingla ving
chiu tdic ddng manh cta xam nhap man, anh
huong rat 1on d&n hoat ddng cla cic cdng
trinh thay loi.

- Vung khong va it bi anh huong cta thuy
triéu: Vé mua kiét do nhu cau lay nudc trén
song ting (qua céng Nam Dan, céng Do
Luong Trung Luong DPac X4, cic tram bom
doc song...) lam cho muc nudc trén song gidm
kha manh va c6 sy chénh 1éch gitra cac tan
sudt tinh toan:

+ So sanh truong hop hién trang va tuong lai
2020 khi chua ¢6 hd diéu tiét véi cac tan sut
tinh toan tai ha luu Bara D6 Luong muc nudc
tuong lai bi ha thip 7-10cm. Do phia thuong
nguon chi ¢6 mot so tram bom nhod ldy nuéc
twdi, nén luu lugng v& &n dip P6 Luong con
tuong d6i 16n tir 77-94m3/s (truong hop chua
c6 hd thugng ngudn dicu tiét), dam bao lay
nudc cap cho ving Bic Nghé An véi nhu ciu
hién tai 30,4m3/sva twong lai 44m3/s.
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Tai tram thiy van Yén Thugng muc nude dén
2020 bj ha thap so vdi hién tai 17+26cm; luu
luong tai Yén Thuong duoc bd sing thém
ngudn tir song Gidng, tuy nhién tir ha luu Bara
P6 Luong dén Nam Pan c6 rédt nhiéu tram
bom ldy nudc. Luu lugng tai Yén Thuong khi
chua co6 ho diéu tiét tinh cho giai doan 2020
con 1a 46+62m3/s (tan suat 75%), 38+52m3
(P=85%) va 34+-47m3/s (P=90%) diy la Iuvu
luong trén séng Ci trude khi By vao cong
Nam Dan.

Qua d6 cho thiy néu trong tuong lai, lwong
nude can phai lay vao céng Nam Péan cap cho
vung Nam Hung Nghi 1a 4,04m3/s. Khi chua
c6 thuong ngudn diéu tiét, luu lwong trén song
Ca s khong dam bao cép cho ving nay, thiéu
khoang 6+10m3/s, vi vdy man ciing s€ xam
nhép rét siu

+ Khi 6 hd Ban V& bd sung luu lugng trong
mua ki¢t thém 80m3/s lam muc nudc vung
khong anh hudng boi triéu tang 1én rat nhiéu,
do luu luong bd sung thém dam bao luong
nuéc cp cho cac cong trinh JAy nude doc
song, cy thé:

Muc nudc tai ha luu Bara B6 Luong ting
thém dirgc so véi khi chua 6 hd dicu tiét 1a
67+77cm {ngvoi tin sudt 75%, 72+8lcm {ng
v6i tan sudt 85% va 75+84cm Ung v6i tan sudt
90%. Luu luong tan sudt 75%, 85%, 90% tai
thuong luu Bara PO Luong 1a 157+196m3s
thoa man lwong nudc cip theo yéu ciu tuong
lai ciia hé théng D6 Luong

Muc nudéc max tai céng Nam Pan méi la
1,44m va min 1,33m tang thém dugc so voi
khi chua c6 ho diéu tiét 1a 80-107cm (img v6i
tan sut 75%); tan suat 85% cd muc nudc max
1,39m va min la 1,26m tang thém dugc
145+147cm; tan st 90% c6 muc nudc max la
1,32m va min la 1,22m tang thém
1,04+191cm; Luu lugng tai thuong luu cong
trinh (Yén Thuong) tu 113+143m3/s dam bao
luong nudc cap cho cic cong trinh, trong do
co oéng Nam bPan (44,04m3/s).

[ KHOA HOC
Tém lai: Khi duoc b sing nudc tu ho Ban V&
thi myc nudc, luu lugng trén trién song Ca
tang cao trong mua kié&, dam bao cho viéc
khai thac cua cac cong trinh thiy lgi doc song.
Mit khac s& diéu tiét lam giam ndng d6 min &
hadu song Ca

+ Khi ¢6 hd Ban V& bd sing hru luong nude
trong mua kiét thém 80m3/s, Ban Mongbd sung
22m3/s va ho Ngin Truoi b sung 4m3/s (Phia
song (3 droc tang cuong thém hru lwgng trong
min ki€t thém 102m3/s, song Lathém 4m3/s):
Muyc nudce tai ha luu Bara D6 Luong tang thém
dugc so v6i khi 06 hd Ban Ve diéu tiét voi cdc
tan sudt tr 14+16cm; Myc nudec max tai céng
Nam DPan méi tang thém so véitruonghop chi
c6 hdo Ban V& tur 12<17cm. Luu luong tai
thuong luu Bara B6 Luong tur 167+196m3/s, tai
Yén Thuong (thuong luu cdng Nam Dan) tir
135+165m3/s ddm bdo lru lrong cho cic cong
trinh Ay nuéc (hé thong D6 Luong, cong Nam
Pan va cactram bom doc song)

Tém lai: Khi c6 su bd sung luu luong tur ho
Ban V¢, Ban Méng, Ngin Truoi muyc nudc,
Iuu lugng trén doc song Ca duge cai thién rat
tét, dam bao cao trinh muc nudc, luu luong
cho viéc khai thac cia cac cong trinh thuy lgi
doc song.

VL. KET LUAN

Luu vuyc song Ca co6 vi tri dia ly thuan loi dé
c¢6 thé phat trién kinh té san xuit hang hoa da
dang voi v6i nhing nganh miii nhon dic thu
Pay 1a ving c6 thé manh ci vé cong nghiép,
néng nghiép, ngu nghiép va gia cong ché bién
hang xudt khiu. Cong téc thiy loi & ddy dong
mot vai tro hét siic quan trong nham khai thac
nguén nude nuede mot cich bén viing, dap Gmg
nhu céu phat trién kinh té - xa hoi cua cac dia
phuong trongluu vuc.

Mic di nguén nudc song Ca 1a rat 1on nhung
phan bd khoéng déu theo khong gian va thoi
gian trong mua kiét chi chiém khoang 25-30%

tong lrong dong chay nam giy kho khan rét
nhiéu cho viée lay nudc cdp cho san xudt nong
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nghiép va cic nganh kinh té trong luu vuc, dic
biét 12 ving ha du con bi man xdm nhap rat
sau, dac bi& 1a nhitng nam can ki¢t nhu nam
1998, 2002, 2005, 2010...gdy can tré nhicu
cho san xudt nong nghiép, man xdm nhap vio
sau ndi dia ciing han ché viéc léy nudc tai cac
tram bom, cac clra cong ldy nudc.

Chuyén dé tinh toan thuy luc kiét cia nghién
citu da tinh todn cho cac truong hop hién
trang, twong lai khong co hd va ¢d ho diéu tiét
& thuong ngudn véi cac tan suat thiét ké 75%,

TAI LIU THAM KHAO

85% va 90% tur do danh ga, phan tich dirgc
kho khan, thudn loi trong viéc khai thac nglén
nudc & ha du song Ca tai cac vi tri léy nudc
doc song trén dong chinh séng Ci nhu tai cdng
Nam DPan, cic tram bom...; trén song La tai
cdng Pic X4, cong Trung Luong... lam co s&
dé dé xuit nhitng giai phap phu hop véi timg
ving nham dp tng sy phét trién kinh té x4
hoi ving ha du va khai thic bén vimg nguon
nuoc lru vue song CA.
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