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Lwong Ngoc Chung
Pho Vién truong - Vién Quy hoach Thuy loi

rong nhitng nim gan ddy, ving ha du
I song M3, song Ca dang d6i mat véi tinh
trang suy giam dong chdy mua kiét trén
cac song, xam nhap man tién sau vao noi déng
gdy anh huong nghiém trong dén kinh té - xa
hoi trong khu vuc. Bao céo nay cong bd két qua
nghién ctru, tinh toan anh huong dong chay kiét
dén xam nhdp man khu vyc ha du béng mo hinh
thiy luc Mike 11 - Ecolab. Két qua di mo ta
dién bién xam nhap man vung ha du song Ca,
song M3 hién nay va dén nam 2020, danh gia
anh huong xam nhap man dén cac cong trinh lay
nudc doc song Ma va song Ca.

I. GIO'I THIEU VUNG NGHIEN CcUrU

Ving nghién ctru bao gdm hé thong séong Ma
va song Ca. Pay 1a 2 hé théng song 16n nhét
nam ¢ ving Bic Trung Bo, 14 hé thong song lién
qudc gia trai rong trén 2 lanh tho ciia Cong hoa
dan cha Nhan dan Lao va Viét Nam. Song Ma
trén dia phan Viét Nam chay qua 5 tinh l1a Dién
Bién, Son La, Hoa Binh, Thanh Ho4, Ngh¢ An
v6i dién tich luu vuc song 28.490 km?. Song Ca
c6 dién tich ty nhién toan Iuu vy 1a 27.200 km?,
trén dat Viét Nam chay qua dia phan 3 tinh 1a
Thanh Hoa, Ngh¢ An va Ha Tinh.

Vung ha du cia hé théng song M, song Ca
thudc 3 tinh Thanh Ho4a, Ngh¢ An va Ha Tinh.
Day la khu vuc tap trung phét trién san xuét
nong nghiép, cong nghi€p, du lich va trung tam
van hoa cua ba tinh. Trong nhitng nim gan day,
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x4m nhdp man trén song Ca, song Mi dién bién
phirc tap va di siu vao noi dong gy kho khin
cho viéc cap nudc cac hé thong thiy loi. Van
dé xAm nhap man ving ha du séng M3, song Ca
chiu anh huong phirc tap cta nhiéu yéu t6 tu
nhién nhu bién dong dong chay mua kiét, ché do
thuy triéu va tic dong cta con ngudi. Str dung
md hinh MIKE11 - ECOLAB mb ta dién bién
xam nh@p man trong mua kiét tac dong dén viéc
stt dung nudc cap cho sinh hoat, nong nghiép,
nudi trong thiy san... Phuc vu cho nghién ciru
dua ra nhiing giai phdp phu hop véi tap quan
sinh hoat, san xuét ting ving, ting dia phuong.

Il. MUC DiCH NGHIEN cl?U

- M6 ta dién bién xam nhdp man trong mua kiét
ving ha du séng Ma va séng Ca (mg voi cac tan
suét thiét ké (75%, 85%, 90%) giai doan hién tai
va nam 2020.

- Banh gia tdc dong xam nhap man dén kha nang

khai thac ngudn nudc cac cong trinh thuy loi
khu vuc ha du trong mua kiét.

ll. PHUONG PHAP NGHIEN CU'U

Phuong phap phan tich.
Phuong phép thong ké.

Diéu tra thyuc dia.

M0 hinh toéan thuy luc.

Phuong phap chuyén gia.
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IV. NOI DUNG NGHIEN CUU: NG DUNG
MO HINH MIKE 11- ECOLAB MO TA DIEN
BIEN XAM NHAP MAN HA DU SONG MA,
SONG CA

1. Phwong phap mo hinh

Toan bo mang tinh toan thé hién dong chay trén
song 1a dong chay trong long dan thién nhién
bién d6i cham theo thoi gian va khong gian. Ché
d6 dong chay nay duoc mé ta bang phuong trinh
vi phan dao ham riéng Saint-Venant.

Phuong trinh lién tuc va phuong trinh dong
luong:

Trong do:
g9z 00 _
ot Ox
80 8 Q> oz ole)
= +—(f=)+y —+g———=0
PP ety

B: Chiéu rong mat nudc ¢ thoi doan tinh todn (m).
Z: Cao trinh myc nudce ¢ thoi doan tinh toan (m).
t: Thoi gian tinh todn (gidy).
Q: Luu lwong dong chay qua mit cat (m?/s).
X: Khong gian (doc theo dong chay) (m).
B: Hé s6 phan bd luu téc khong déu trén mat cit.
W: Dién tich mt cit uét (m?).
q: Luu lugng ra nhap doc theo don vi chiéu dai
(m?/s).
C: Hé s6 Chezy C=1/n.RY
n: Hé s6 nham 1ong dan.
R: Bén kinh thuy luc.
Y: Hé $6 Maninh.
Pé tinh toan yéu tb xdm nhap min duoc st dung
phuong trinh mé ta qua trinh khuyéch tan, lan
truyén muoi:
Phuong trinh lan truyén mudi:
G-9g

W

3,085 12, 5
ot Wox Wox ox

7

Trong do:
Céc ky hiéu dong chay nhu phan trén.

S: noéng do mudi tinh (g/1).
E: hé sb khuéch tan.

G: ngudn min b sung thong qua dong chay
gia nhap.

2. Thanh lap mé hinh
2.1. Mé hinh thay luc séng Ma:
Mang song dua vao tinh toan thuy luc bao gom

toan bo dong chinh va cac phu luu chinh cia ving
trung, ha du trong luu vuc song Ma, nhu sau:

+ Dong chinh séng Ma: Tir Cam Thuy dén
cua song (Cua Hoi).

+ Song Buoi: T Thach Lam dén nhap luu
vao song Ma (nga ba Vinh Khang).

+ Song Chu: Tir tuyén cong trinh Cira Pat dén
nhap luu vao sdng Ma (nga ba Giang).

+ Song Leén: Tu ctra phan luu song Ma (nga ba
Bong) dén cira Lach Sung.

+ Soéng Hoat: Tur dap Hoa Thuan dén cua song
(nga ba T thon).

+ Soéng Bao Vin: Tir My Quan trang dén nhap
luu voi song Leén.

+ Kénh De: Tir cira phan luu v6i song Lén dén
nhap luu vao song Lach Truong.

+ Séng Lach Truong (Tao Khé): Tur nga ba
Tao Khé dén cira Lach Truong.

+ Song Gong: Tir phan luu song Lach Truong
dén cira song.

+ Song Hiéu: Tir tram thuy vin Nghia Khanh
dén nhap luu vao song Ca tai ngd ba Cay
Chanh.

+ S6ng Giang: Tir tuyén Thac Mudi dén nhap
luu vao song Ca.

+ Song Gang: Tai vi tri bat ddu c6 dé dén nhap
luu vao song Ca.
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+ Soéng Ngan Phd: Tir tram thuy vin Son Diém dén nga ba Linh Cam.

+ Song La: Tir Linh Cam dén nhap luu vao song Ca tai ngd ba Cho Trang.
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Hinh 1. So d6 mang séng Ca
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2.2. Mé hinh thay luc séng Ca

Mang song dua vao tinh toan thuy lyc bao gom

toan bd dong chinh va cac phu luu chinh cua
vung trung, ha du trong luu vuc song Ca, cu thé
nhu sau:

+ Dong chinh song Ca: Tur nga ba Cira Rao
dén cira song tai Ctra Hoi.

+ Song Hiéu: T tram thuy vin Nghia Khanh
dén nhap luu vao song Ca tai ngd ba Cay
Chanh.

+ Song Giang: Tir tuyén Thac Mudi dén nhap
luu vao song Ca.

+ S6ng Gang: Tai vi tri bat dau c6 dé dén nhap
luu vao song Ca.

+ S6ng Ngan Phé: Tir tram thuy vin Son Diém
dén ngd ba Linh Cam.

+ Song Ngan Sau: Tu tram thuy van Hoa
Duyét dén nga ba Linh Cam.

+ Séng La: Tur Linh Cam dén nhép luu vao
song Ca tai nga ba Cho Trang.

3. M6 phéng va kiém dinh mé hinh
3.1. Luu vuc séng Ma

a. Két qua mé phong

Dé xac dinh bd thdng sb ciia mé hinh ddi vai ché
d6 xam nhap man trong mua ki€t cho vung ha du
song Ma, trong nghién ctru chung t6i chon thoi
ky tir 02-16/04/2003 dé tinh toan mo phong,
day 1a thoi doan ctia mot con triéu trong thoi
ky thuong bi kiét nhat va c6 nhu cau ding nudc
nhiéu trong nim cta luu vuc, dong thoi co s6
liéu quan tric day du, dong bo nhat.

Bdng 1. Két qua ndéng dé man thuc do va tinh todn md phong

S EVECTT) Smin (%o)
Thucdo  Tinhtodn Saisé Thucdo Tinhtoan Saisé
1 Ham Réng Ma 6,48 6,33 0,15 0,15 0,15 0,01
2 Nguyét Vién Ma 9,40 9,23 017 0,20 0,22 0,02
3 Quang Loc Len 0,61 0,71 0,11 0,11 0,04 0,07
4 PhaTham Len 6,07 6,13 0,06 0,14 0,05 0,09
5 Cuba Lach Truong 041 0,54 0,13 0,16 0,04 0,12

I MIKE View - [Time Series Concentration]

T Fle View Plot Animation Tools Window Help

SR a0 BE|ssg = kb PRI «yikldr+—[2KR

GL]

TIME SERIES CONCENTRATION

50

Hinh 1. Dudng qua trinh man tinh todn moé phdng va thuc do tai Ham Rong trén séng Ma
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b. Tinh todn kiém dinh mé hinh 21+28/03/2010 d tinh toan kiém dinh mé hinh.
bay la thoi doan kit va co sb lidu quan tric

Dé kiém dinh bo thong s6 clia md hinh tir két S \
tuong doi day du, dong bo.

qua tinh todn mo6 phong, danh gia mic do tin
cdy ctia bo thong s mo phong kiét - man ving Két qua tinh toan mo phong va thuc do tai mot
ha du song M3, ching t6i da chon thoi ky kiét tir s6 tram thay vin trén séng Ma nhu sau:

Bang 2: K&t qua ndng do man thuc do va tinh toan kiém dinh mé hinh

Smax (m) Smin (m)
Thucdo  Tinh toan Tinhtoan  Saisd
1| Ham Réng Ma 12,40 1248 0,08 1,70 1,89 0,19
2 Hodng Ha Lach Trudng 23,50 23,51 0,01 515 5,31 0,16
My Dién Lach Truong 24,20 23,93 0,27 4,48 4,67 0,19

(KQKD-2010-man.res11)]
File View Window Help
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Hinh 2. Két qua kiém dinh mo hinh va thuc do tai Ham Réng trén sébng Ma

3.2. Luuvucséng Ca
a. Két qua mé phong

Chon thoi ky tir 07+16/04/1989 dé tinh toan mo phong. Két qua tinh toan md phong va thuc do tai
mot sb tram do trén hé thdng song Ca nhu sau:

Bdng 3. Két qua ndbng dé man thuc do va tinh todn mé phong

Smax (%o) Smin (%o)

Thucdo Tinhtodn Saisé Thucdo Tinhtoan Sai sé

1 TV BénThly Lam 10,24 10,11 013 1,34 1,46 012
2 Hung Hoa Lam 18,58 18,73 0,15 417 4,32 0,15
3 Rao Bung Lam 23,20 23,34 012 742 7,58 0,16
4 NghiTho Lam 24,50 24,40 0,10 9,20 9,08 012
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Hinh 3. Két qua mé phdng va thuc do tai tram TV Bén Thay trén séng Lam

b.Tinh todn kiém dinh mé hinh:

Pé kiém dinh mé hinh thay lyc véi bo thong sb da c6 sau khi tinh todn mo phong trong mua kiét cho
vung ha du séng C4, nghién ctru da chon thoi ky kiét ¢ sb lidu thuc do tir 25-30/07/2011 dé tinh toan
kiém dinh.

Két qua tinh toan mé phong va thuc do tai mot sd tram do trén hé thdng séng Ca nhu sau:

Bdng 4. Két qua nong dé man thuc do va tinh toan kiém dinh

Smax (%o) Smin (%o)
Thuc do Tinh toan Sai s6 Thucdo  Tinh toan Sai s6
1 Lam Hong Lam 0,60 052 0,08 0,00 0,00 0,00
2 TV Bén Thay Lam 2,44 223 0,21 0,00 0,00 0,00
3 Rao bing Lam 4,45 4,17 0,18 0,00 0,00 0,00

[Z] File View Plot Ar ior ols
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Hinh 4. Dudng qué trinh man tinh toan kiém dinh va thuc do tai Rao BUng trén sdbng Lam

141



Ve

w 55 NAM VIEN QUY HOACH THUY LGI 1961 - 2016

Qua két qua md phong va kiém dinh mé hinh
Mike 11 - Ecolab cho luu vyc song Ma va song
Ca cho thiy:

- Két qua tinh todn mé phong twong doi phi
hop voi 56 liéu thuc do.

- B{ théng s6 mé phong cé thé dimg dé tinh
toan cho cdac phwong an nghién cuu kiét -
man trén hé thong séng Ma, Ca.

4. Kich ban tinh toan
4.1. Luu vuc séng Ma

a.Kich ban 1: Tinh todn khi khéng cé hé chira
b6 sung lwu lwong trong mia kiét cho ha du:

- Truong hop 1: Tinh toan véi nhu cau nude
nam 2010 (ky hi¢u: HT-75%, HT-85%,
HT-90%)).

- Truong hop 2: Tinh toan véi nhu cau nudc
nam 2020 (ky hiéu: TL2020-75%, TL2020-
85%, TL2020-85%).

b. Kich ban 2: Tinh toan khi c6 hd chtra bd sung
luu lugng trong mua kiét cho ha du:

- Truong hop 1: Co hd Ctra Pat bo sung luu
luong Q=30,4m>/s vao mua kiét (THM75%-
1, THM85%-1, THM90%-1).

- Truong hop 2: Trén séong Chu ¢ 2 ho Cira
Pat va Hua Na b6 sung luu luong Q=50m?/s
vao mua kiét. Trén song M c¢6 hd Trung
Son bd sung Q=15m¥s (THM75%-2,
THMS875%-2, THM90%-2).

- Truong hop 3: Trén song Chu ¢6 2 ho Cira
Pat va Hua Na b6 sung luu lugng Q=50m?/s
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vao mua kiét. Trén song Ma c6 hd Trung Son
b6 sung Q=15m?/s va hd PaMa xa Q=25m?%/s
(THM75%-3, THM875%-3, THM90%-3).

4.2. Lwu vwre séng Ca

a.Kich ban 1: Tinh todn khi khéng c6 ho chira
bé sung lwu lwong trong mia kiét cho ha du:

- Truwong hop 1: Tinh toan véi nhu cau nuéc
nam 2010 (ky hi¢u: HT-75%, HT-85%,
HT-90%)).

- Truwong hop 2: Tinh toan véi nhu cau nuéc
nam 2020 (ky hi¢u: TL2020-75%, TL2020-
85%, TL2020-85%).

b. Kich ban 2: Tinh todn khi ¢é ho chiva bé sung

luu luong trong mua kiét cho ha du:

- Truwong hop 1: Co hd Ban V& b sung luu
lrong Q=80m?*/s vao mua kiét (THC75%-1,
THC85%-1, THC90%-1).

- Truwong hop 2: Trén song Ca c6 hd Ban
V& xa 80m?/s, trén song Hiéu c6 hd Ban
Moéng xa 22m?/s, trén song La c6 hd Ngan
Truoi xa 4m’/s (THC75%-2, THC875%-2,
THC90%-2).

- Truwong hop 3: Trén song Ca c6 ho Ban V&
xa 80m?/s, trén séong Hiéu c6 ho Ban Mong
xa 22m’/s, trén séong Gidng co6 hd Thac
Mudi xa 18,5m?%/s, trén song Ngan Sau c6
hd Chuc A, Trai Doi xa 9,4m%/s, trén song
Ngan Phd ¢6 cum hd Pa Gan, Rao Mic,
Nude Sét, Khe Ché xa 11,5m?/s, trén song
La c6 ho Ngan Truoi xa 4m3/s (THC75%-3,
THC875%-3, THC90%-3).
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V. KET QUA PAT BUQC
1. Két qua tinh toan dién bién xam nhap man khu vwe ha du séng M4, séng Ca
1.1. Vang ha du séng Ma

Bang 5: Nong d6 man max, min tai moét sé vi tri trén song - P=75%
Don vi:%o

Tuaong lai 2020

TL2020-75% THM75%-1 THM75%-2 THM75%-3

Min Max Min Max Min Max Min Max

TB.Thiéu Tan 30 0.00 0.34 0.01 0.76 0.00 043 0.00 0.02 0.00 0.01

TB. SUNhan 28 0.01 0.61 0.04 1.24 0.01 0.81 0.00 0.07 0.00 0.04

CauTao 23 0.44 2.59 0.87 345 0.62 3.1 0.12 1.76 0.09 1.58
Ha Mat 7 4.51 1034 | 456 1055 | 455 1050 | 448 1019 | 443 10.07
C.BaiTrung 2 3.33 11.75 | 333 1199 | 333 1196 | 333 11.69 | 333 11.55

CauLén 28 0.00 0.01 0.00 0.05 0.00 0.05 0.00 0.00 0.00 0.00
Chué Cau 24 0.00 0.03 0.03 0.24 0.03 0.23 0.00 0.03 0.00 0.01
CyThon 19 0.01 0.37 0.12 1.62 0.1 1.56 0.01 0.60 0.00 0.24
vén On 14 0.10 3.37 0.73 565 0.70 560 0.22 435 0.06 3.34
PhaTham 5 0.23 6.65 0.23 7.29 0.23 7.27 0.23 6.87 0.23 6.70

Céu De 0.32 10.31 1.41 1066 | 138 10.65 | 0.64 1049 | 0.26 10.34

TB.HoangKhanh 28 0.00 0.40 0.00 1.11 0.00 0.81 0.00 0.08 0.00 0.02
Nga ba Giang 25 0.05 1.58 0.16 2.63 0.07 2.08 0.00 045 0.00 0.26
Cau Ham Réng 19 0.58 4.03 1.18 5.21 0.85 4.66 0.16 2.24 0.10 1.71
Nguyét Vién 7 1.74 1054 | 270 1079 | 2.27 1069 | 0.67 9.98 0.44 9.69
Quéng Chau 2.10 1860 | 210 1860 | 210 1860 | 210 1860 | 210 18.60
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Bdng 6. Nong d6 madn max, min tai mot sé vi tri trén song - P=85%
Pon V_i.‘%o

Tuong lai 2020

TL2020-85% THM85%-1 THM85%-2 THM85%-3

Min Max Min Max Min Max Min Max

TB.ThiéuTan 30 0.01 0.70 0.03 1.53 0.00 0.54 0.00 0.06 0.00 0.04

TB. SUNhan 28 0.02 1.19 0.07 2.28 0.00 1.08 0.00 0.24 0.00 0.17

CéuTao 23 0.79 5.70 143 6.61 0.74 5.87 0.27 4.96 0.20 4.76
Ha Mat 7 4.96 1233 | 492 1251 | 490 1250 | 4.90 1239 | 4.89 12.33
C.BdiTrung 2 333 13.74 | 3.31 1393 | 3.31 1395 | 3.31 1387 | 3.31 13.83

CauLen 28 0.01 0.35 0.20 1.64 0.19 1.55 0.01 0.33 0.00 0.08
Chué Cau 24 0.08 0.87 0.79 2.86 0.75 2.77 0.07 0.99 0.01 0.38
CuThoén 19 042 2.89 2.01 5.70 1.95 563 0.46 3.63 0.1 2.28
Yén On 14 1.38 6.51 2.95 797 2.98 7.98 1.70 7.35 0.78 6.54
PhaTham 5 0.31 7.82 0.27 8.30 0.27 8.31 0.28 8.15 0.30 7.93

Céu De 1.16 1173 | 1.03 1239 | 1.04 1249 | 113 1227 | 1.16 12.05

TB.HoangKhdnh 28 0.00 0.96 0.00 2.25 0.00 1.27 0.00 0.32 0.00 0.14
Nga ba Giang 25 0.1 2.20 0.33 359 0.05 2.21 0.00 0.75 0.00 0.57
Cau Ham Réng 19 0.91 415 1.71 5.68 0.93 4.85 0.23 241 0.17 1.92
Nguyét Vién 7 2.65 1057 | 3.68 1081 | 2.59 1056 | 0.96 9.92 0.69 9.65
Quéng Chau 2.10 1860 | 210 1860 | 210 1860 | 210 1860 | 2.10 18.60
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Bdng 7. Nong d6 madn max, min tai mot sé vi tri trén song - P=90%
Pon V_i.'%o

HT-

KC  90%
dén

Tuong lai 2020

clfa TL2020-90% THM90%-1 THM90%-2 THM90%-3

(km)
Min Max Min Max Min Max Min Max Min Max

TB.Thiéu Tan 30 0.01 0.76 0.03 1.54 0.02 143 0.00 0.21 0.00 0.11

TB. S Nhan 28 0.03 1.28 0.07 2.28 0.06 2.19 0.00 0.56 0.00 0.34

CauTao 23 0.85 5.78 1.46 6.61 147 6.49 045 525 0.30 492
Ha Mat 7 4.96 1234 | 492 12.51 498 1241 | 498 1233 | 497 1227
C.BaiTrung 2 3.33 13.75 | 3.31 1393 | 333 13.83 | 333 13.78 | 3.33 13.73

CauLén 28 0.01 042 0.20 1.78 0.20 1.65 0.01 0.51 0.00 0.12
Chué Cau 24 0.1 0.99 0.82 3.01 0.81 2.80 0.15 132 0.02 0.51
CuThon 19 0.50 3.10 2.08 581 1.97 5.70 0.75 4.16 0.18 2.62
vén On 14 1.54 6.63 2.93 7.99 293 7.98 2.14 7.50 1.07 6.74
PhaTham 5 0.30 7.86 0.27 8.31 0.27 8.31 0.28 8.17 0.29 7.94

Cau De 1.16 11.77 | 013 15.40 1.02 1225 | 1.08 1216 | 1.14 11.94

TB.HoangKhanh 28 0.00 1.08 0.00 2.32 0.00 2.21 0.00 0.59 0.00 0.20
Nga ba Giang 25 0.13 2.33 0.36 3.59 0.30 3.60 0.02 142 0.01 0.90
Cau Ham RéNng 19 0.99 4.30 1.79 5.80 1.80 547 0.51 3.24 0.30 248
NguyétVien 7 2.78 1061 | 3.68 1083 | 3.71 1082 | 1.85 1033 | 1.23 10.06
Quéng Chau 2.10 1860 | 2.10 1860 | 2.10 1860 | 2.10 1860 | 210 18.60
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1.2. Vung ha du s6ng Ca

Bang 8: Nong dé man max, min tai moét sé vi tri trén séng - P=75%
DPon vi:%o

Tuaong lai 2020

TL2020-75% THC75%-1 THC75%-2 THC75%-3

Max Min Max Min Max Min Max Min EVS
TB. Hung Linh 46,0 | 0.01 0.12 1.51 425 0.00 0.01 0.00 0.00 0.00 0.00
TB Hung Long 435 | 0.06 0.37 253 5.21 0.00 0.03 0.00 0.01 0.00 0.00
Cau Yén Xuan 380 | 0.38 1.31 428 6.63 0.05 0.34 0.01 0.14 0.00 0.04

Nga ba Chg Trang 325 | 131 3.98 5.12 9.35 0.46 2.05 0.20 1.23 0.05 0.59
TB. Hung Khanh 27,0 | 203 7.34 6.57 1232 | 091 5.22 045 3.85 0.16 2.39

H.Chau-H.Nhan 220 | 2.89 9.11 7.81 1353 | 1.55 7.22 0.89 5.74 0.38 4.04
Cau Bén Thay 160 | 523 1099 | 10.29 | 14.70 | 3.52 9.26 245 7.86 143 6.12
Hung Hoa 11,5 | 819 1444 | 1282 | 1672 | 6.38 1338 | 499 1249 | 343 11.29
Céng Rao Bing 6,0 11.56 | 1889 | 1455 | 1962 | 10.00 | 1851 | 862 18.12 | 6.86 17.50
Linh Cdm 44,5 | 003 043 0.06 1.05 0.01 0.14 0.00 0.06 0.00 0.01
Cau Cho Thugng 41,0 | 0.21 1.28 048 3.50 0.07 047 0.03 0.21 0.00 0.04
Céng Buc Xa 375 | 057 2.31 1.48 6.27 0.21 1.01 0.09 0.51 0.01 0.17
Trung Luong 1.63 5.03 5.54 1058 | 0.67 3.13 0.32 2.03 0.09 1.07

Bdng 9. Nong d6 man max, min tai mot so vi tri trén séng - P=85%

Don vi:%o

Tuong lai 2020

TL2020-85% THC85%-1 THC85%-2 THC85%-3

Max Min Max Min Max Min Max Min Max
TB. Hung Linh 46,0 | 0.01 0.15 1.35 5.28 0.00 0.01 0.00 0.00 0.00 0.00
TB Hung Long 43,5 | 0.06 045 2.28 6.39 0.00 0.03 0.00 0.01 0.00 0.00
Cau Yén Xuan 380 | 047 1.52 4.20 7.96 0.06 041 0.01 0.12 0.00 0.04
Nga ba Chg Trang 325 | 168 4.47 541 10.64 | 0.52 246 0.18 1.24 0.06 0.58
TB. Hung Khédnh 27,0 | 271 845 6.94 1329 | 097 562 0.39 3.68 0.15 237
H.Chau-H.Nhan 22,0 | 386 10.34 | 820 1433 | 1.58 745 0.75 541 0.35 3.95
Cau Bén Thuy 16,0 | 6.58 1259 | 1058 | 1533 | 354 9.53 2.18 7.63 1.33 6.13
Hung Hoa 11,5 | 924 1635 | 1299 | 17.03 | 638 13.73 | 4.60 1243 | 327 11.18
Céng Rao Bing 6,0 1218 | 1932 | 1465 | 1983 | 10.07 | 1890 | 829 1844 | 6.74 17.94
Linh Cam 445 | 0.03 045 0.08 1.93 0.01 0.27 0.00 0.06 0.00 0.00
Cau Chg Thuong 41,0 | 0.19 1.34 0.54 5.07 0.08 0.73 0.01 0.21 0.00 0.04
Céng Buc Xa 37,5 | 061 247 1.67 7.89 0.24 1.35 0.06 0.52 0.01 0.15
Trung Luong 2.07 5.90 592 11.77 | 0.76 3.65 0.29 2.07 0.10 1.05
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Bdng 10. Nong d6 man max, min tai mot sé vi tri trén séng - P=90%
Pon V_i.‘%o

Tuong lai 2020

TL2020-90% THC90%-1 THC90%-2 THC90%-3
Max Min Max Min Max Min Max Min Max

TB. Hung Linh 46,0 | 0.11 0.74 1.90 9.65 0.00 0.02 0.00 0.00 0.00 0.00
TB Hung Long 435 | 037 1.59 3.30 1042 | 0.01 0.09 0.00 0.02 0.00 0.01
Cau Yén Xuan 380 | 150 3.65 6.04 1135 | 013 1.01 0.03 0.40 0.02 0.24
Nga ba Chg Trang 325 | 3.70 7.78 8.22 13.16 | 1.18 472 0.50 2.99 0.24 2.05
TB. Hung Khanh 270 | 5.09 1137 | 9.81 1503 | 2.05 9.12 1.00 7.11 0.56 5.73
H.Chau-H.Nhan 220 | 651 1284 | 11.00 | 1574 | 3.26 10.86 | 1.89 9.00 1.23 7.67
Cau Bén Thay 16,0 | 9.02 1451 | 1311 | 1642 | 596 1281 | 419 1125 | 3.14 10.07
Hung Hoa 11,5 | 1142 | 1723 | 1500 | 17.87 | 870 1590 | 6.82 1499 | 556 14.26

Céng Rao Bing 6,0 1375 | 1963 | 1492 | 1982 | 11.79 | 1883 | 1029 | 1842 | 9.20 18.10

Linh Cadm 445 | 0.21 1.40 0.39 3.62 0.10 0.75 0.03 0.30 0.00 0.04
Cau Chg Thugng 41,0 | 096 3.09 1.89 7.81 042 1.66 0.15 0.79 0.02 0.26
375 | 212 5.06 4.21 10.78 | 0.88 2.77 0.36 1.51 0.08 0.77

Cong Buc X3

Trung Luong 4.30 9.13 8.87 1399 | 1.62 6.53 0.75 454 0.37 3.29

2. Danh gia tac dong xam nhap man dén van dé khai thac nguén nwéc cac cong trinh
thay lgi khu vee ha du séng M3, séng Ca
2.1. Luu vuc séng Ma

- Khi chua ¢6 hd chtra thuong ngudn tham gia
diéu tiét:

khoang 2-3 tiéng/ngay. Tai ngd ba Giang nong
d6 man 16n hon 1%. xuat hién 10-12 tiéng/

. ngay. Tr cau Ham Rong dén cira song M4, ndng
+ Trén song Chu: Tai tram bom Thi¢u Tan nong

d6 min 16n nhat 13 1,53%o0 tan sudt 85% nim

2020, tuy nhién néng d6 man chi xuét hién 3-4

d6 man rt cao. Tai ciu Ham R@)ng nam 2020
ndéng d6 man 16n nhat dat 3,74%o va nho nhat 13
) T ¢ 1,75%o nén céac tram bom khong thé 1ay nudc.
tiéng nén tram bom co thé 1ay 20 tiéng/ngay. Tai ‘ ’

+ Trén song Leén: Véi tan suat tinh toan 75%, tur
ngi ba Bong dén Cy Thon kha ning liy nudc

tram bom Str Nhan néng dd man 16n nhat nam
2020 dat 1,24%o tan suat 75%, 2,28%o & tan suét ,
85%, thoi gian man xuét hién vuot tiéu chuan ~ cdc congtrinh tuong doi thuan loi. T Hung Loc
cho phép (>1%) 1én t6i 7-8 tiéng/ngay. Vivay tai  den Pha Tham nong d6 man rat cao tir 6,3-7,3%o
tram bom van c6 thé 1ay nudc 15-16 tiéng/ngay. nén cac ’tram bom chi ¢6 t¥1é lé¥ nudce 2-3 tiéng/
ngay. Bén nam 2020 v&i tan suat tinh toan 85%,

+ Trén séong Ma: Tai tram bom Hodng Khanh
nong do 16n nhét 1a 2,29%., tuy nhién thoi gian
man 16n hon 1%o chi xuat hién rat ngan voi

90% tur néng d6 man tir Cu Thon dén cira Lach
Sung ting rat cao, dat tir 5,69-5,75%0 nén cac
tram bom khong thé 1iy nudc.
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- Khi c6 sy tham gia diéu tiét cac ho chua trén
song Ma, song Chu:

+ Trén séng Chu: Khi ho Cira Pat diéu tiét xa
30,4m’/s, néng dd man 16n nhét trén song Chu
tai tram bom Str Nhan dao dong tir 0,07-2,19%o.
Khi ¢6 su tham gia diéu tiét hd Hua Na va 2 ho
trén song Ma thi man trén song Chu da duoc
khéng ché hoan toan tao diéu kién thuan 1gi cho
céc tram bom ldy nudc.

+ Trén song Ma: Tai tram bom Hoé‘mg Khanh,
khi hd Cira Pat tham gia diéu tiét, néng do man
vuot tiéu chuan cho phép van dién ra 1-3 tiéng/
ngay. Khi ¢ ho Hua Na va Trung Son tham gia
diéu tiét, néng do man tai tram bom da duoc
khdng ché hoan toan.

Tai Giang khi c6 ho Ctra Pat ndng d6 man 16n
nhit dat 3,6%o va thoi gian khong 1y duoc nudce
ttrén 12 tiéng/ngay; khi c6 3 hd (Ctra Pat, Hua
Na va Trung Son) van con xuit hién man trén
1%o, tuy nhién chi xay ra tir 3-4 tiéng/ngay; khi
c6 du 4 hod (Cira Pat, Hua Na, Trung Son va
PaMa) tai Giang man duoc khong ché hoan toan
(néng do man max chi con 0,9%o)

Tai cdu Ham Rong trudng hop chi c6 hd Cua
Pat néng dd man van con rat cao voi néng do
max dat 5,47%o, néng do min 1,8%0 va hoan
toan khong thé léy duoc nudc tai vi tri nay; Khi
¢6 3 ho luu luong duge bd sung thém phia song
Chu Ia 50m?’/s, phia song Ma 15m?/s tuy man
trén song Ma dugc cai thién, tuy nhién tai cAu
Ham Rong min van con duy tri & mirc rt cao
1a 3,24%o thoi gian c6 thé 1iy dugce nude chi tir
6-8 tiéng/ngay; Khi c6 thém hd Pa Ma trén song
Mi bd sung thém luu lwgng 25m?/s thi tai Ham
Rong nong do cao nhat con 2,48%o, trong khi d6
néng d6 nho nhét chi con 0,3%o viéc léy nudc tai
day da c6 thé thuc hién thuan loi

+ Trén song Leén: khi c6 hd Cura Dat khong tac
dong nhi€u dén thay d6i myc nudc, luu lugng va
nong do man trén séng Lén nén ché do man khi
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c6 ho Ctra bat khong gidm dugc nhi€u so véi
khi chua c6 ho dicu tiét.

Khi dong chinh séng M3 dugc bd sung thém
15m3/s tir hd Trung Son va khi c6 thém hd Pa
Ma két hop véi hd Trung Son bd sung thém cho
ha du trong mua kiét 40m?/s c6 tic dung giam
ndéng do man trén séong Leén:

Tai Cu Thon ndng d6 man 16n nhat tir 4,16%o,
nho nhit 0,75%o (c6 hd Trung Son); 16n nhat
2,62%o0, nho nhat 0,18%o (c6 hd Trung Son va
Pa Ma) cac cong trinh tai ddy dé co thé 1iy duoc
nude dé cap tir 6-10 tiéng/ngay.

Tir ngd ba song Lén - song Bao Vin tré xudng
ndng d6 min & ngudng rat cao va hau nhu khong
thé 1dy duoc nudce cdp, ndng d6 min max-min
tai ngd ba song Len - Bdo Van 1a 7,72%o - 3,1%o
(c6 ho Cira Pat), 7,0%o - 1,91%o (truong hop co
3 ho) va 6,02%o - 0,88%o (khi co 4 hd thuong
ngudn).

VI. KET LUAN

Qua két qua tinh toan dién bién xam nhap min
vung ha du song Ca, song M3 bang mo hinh
Mike 11- ECOLAB cho thay:

- Qué trinh xam nhap man doc hé théng song
M4, song Ca tir nay cho dén nam 2020 cé xu
hudng tang 1én va di siu vao ndi dong do sy suy
giam dong chdy kiét sé gay anh hudng nghiém
trong dén viéc cap nudc cac cong trinh thay loi
lay nudc trén cac dong chinh song M4, séng Ca.

- Céc hd chira thugng ngudn song M3, song Ca
c¢6 ¥ nghia quan trong d6i véi qué trinh bo sung
dong chay mua kiét, gop phan giam thiéu nong
d0 man cho khu vuc ha du.

S6 lidu st dung cho tinh todn dugc tham khao,
khao sat, diéu tra qua nhiéu nhiéu thoi ky va cap
nhat méi nhét hién nay. Sé lidu tin cay, phu hop
v6i giai doan nghién ctru khoa hoc.
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Vién Quy hoach Thuy lgi, 2012.
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2011.

Béo c4o Tong két tinh hinh han han, xdm nhap man nam 2010 cia S Nong nghiép va Phat trién
Nong thon tinh Nghé An, Ha Tinh.
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