KHOA HOC CONG NGHE

NGHIEN CUU KHA NANG TIEU UNG CUA SONG PHAN

— CA LO KHI TREN BIA BAN TiNH VINH PHUC
XUAT HIEN TRAN MUA LU TAN SUAT 10%

Tran Thi Huyén!, Tran Van Tuyén?

TOM TAT

Phan luu vuce song Phan — Ca L6 thuoc tinh Vinh Phuc c6 téng dién tich 70.947 ha. Hau hét luong nuéc can
tiéu ctia luu vue déu dé tryc tiép vao song Phan — Ca L sau d6 tiéu ra song Cau. Stt dung mé hinh thiy luc
MIKE11 v6i mo duyn MIKE-NAM dé d@anh gia kha nang tiéu tu chdy cia song Phan khi trén dia ban tinh
Vinh Phuc xuét hién tran mua 1t cé tan suat 10%. Két qua nghién ctu cho thay sau 1 gio mua toan luu vuc
c6 t6i 16,82% dién tich bi ung ngap. Tdéng dién tich bi ting sau 1 ngay tiéu chi giam duoc 3,43% so véi 1 gio
dau, sau 3 ngay giam thém 5,10% so voi 1 ngay dau va sau 15 ngay giam duoc gan 50% so véi dién tich ung
ctia 1 ngay dau. Thanh phé Vinh Yeén, cac khu vuc phia Bac huyén Yeén Lac, phia Nam thi xa Phuac Yén va
huyén Binh Xuyén déu 1a cac trung tam kinh t€, noi tap trung phan lon dat do thi va khu cong nghiép ctia
tinh Vinh Phuc chiu &nh huéng nang né nhét voi khoang trén 5.000 ha bi ngap kéo dai hang tuan. Kha nang
tiéu nuoc ctia hé thong song Phan — Ca Ld phu thudc rat 16n vao ché do muc nuéc song Cau tai noi ti€p
nhan nuéc tieu. Néu chi dua vao céc gidi phap tiéu ra song Phan - Ca Lo nhu hién nay sé khong gidi quyét
duoc van dé ung ngap cho ving nghién ctru. D€ gidi quyét tinh trang néu trén, ngoai viéc cai tao nang cap,
nang cao hiéu qua tiéu nuéc ctia cac tram bom da cé tiéu vao song Phan — Ca Ld, can nghién ctru xay dung
thém mot s6 tram bom tiéu truc tiép ra song Pho Day va song Hong dé giam boét luong nudc can tiéu ra

song Cau qua truc tiéu song Phan — Ca L.

Tu khoa: Dién tich can tiéu, dién tich bi ing ngap, muc nuoc song Cau, séng Phan — Ca Lo, tran mua Ii.

1. M0 DAV

1.1. Téng quan vé leu viec nghién ctru

Phan luu vuc sdong Phan — Ca Ld thuoc tinh Vinh
Phtc c6 téng dién tich 70.947 ha, duoc bao quanh boi
cac song Phé Day, song Hong, song Ca Lo va day nui
Tam Dao.

Cao do dia hinh & khu vyc phia Bic gdm cac
huyén Tam Duong, Tam Dao, Binh Xuyén phd bién
tir 300 dén 700 m. Khu vuc phia Nam va Dong Nam
gom cac huyén Vinh Tuong, Yén Lac, Binh Xuyén,
TP. Vinh Yén va TX. Phiic Yén phd bién tir 10 dén 12
m. Mot s6 khu vuc tiép giap véi dé song Hong c6 cao
do chi tir 5 dén 8 m. Mt do chénh léch vé cao do dia
hinh qua 16n nén tiéu ting gap nhiéu khé khan, nhat
1a khu vuc phia Nam khi déng thoi vira phai hing
chiu nudc mua tir noi tai vira ti€p nhan dong chay tir
phia Bac va Tay Bac d6 xuong.

Song Phan - Ca L6 1a truc tieu chinh voi huéng
tieu duy nhat ra song Cau tai Phic Loc Phuong.
Téng chiéu dai song tir cong 3 cta An Ha dén Phuc
Loc Phuong khoang 140 km, trong d6 trén 86 km
chéy trong luu vuc nghién cttu. Bé rong long song
thay d6i ttir 7 dén 15 m (tai An Ha) va mé rong dan vé

"'Vién Quy hoach Thuy loi

phia ha du tir 30 dén 50 m. Riéng doan song tir cong
diéu tiét Lac Y dén cAu Huong Canh rong tir 80 dén
100 m. Trén truc tiéu chinh c6 102 cau dan sinh, cau
mang, cong diéu tiét cac loai.

Doc theo truc chinh thugc lvu vuc nghién citu cé
128 diém tiép nhan nudc tir cac kénh nhanh. Hau hét
cac kenh nhanh nay déu c6 mat cit nho, nhiéu doan
bi 14n chiém dé nuoi trong thiy san, nhiéu cong trinh
diéu tiét dang nudc tudi bo tri khong hop 1y lam anh
hudéng dén kha ning tiéu nudc vao truc chinh.

Trén luu vic song & thuong ngudn phia Tay day
Tam béo thudc Binh Xuyén va Phic Yén c6 6 hod
chtta dung tich tir 2,6 dén 25,4 trieu m?® dé diéu tiét
cap nudc mua kiet. Tuy nhién mitc do tham gia diéu
tiét va han ché li cho vung ha luu ctia cac ho nay
khong nhiéu.

Trén leu vie c6 hang tram ho dam véi téng dién
mit nudc khoang 5.000 ha, trén 3.000 ha da duoc
khai thac nuéi tréng thiy san, trong do cé 4 hé tu
nhién kha lén ndm doc theo song Phan nhu Pam So
trén 80 ha, Pam Vac trén 180 ha, PAm Rung trén 120
ha va séng Ca L cut 100 ha. Cac ho nay néu khong
khai thac nuoi trong thiy san cé thé tham gia diéu
tiét nuoc tiéu.
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BAN DO RANH GIGI VUNG NGHIEN CUU
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Song Phé Day 2/ > Koo e )
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Hinh 1. Ban d4 luu vyc nghién ctru

1.2. Cac cong trinh tiéu ing da xay dung trén leu
vuc nghién ctru

Trudc nhing nam 1970, bién phap tiéu chi yéu
1a tu chay ra song Phan va song Ca Lo. Tir sau nhitng
nam 1970 tré di cung véi sy phat trién kinh t€ - xa
hoi, nhu cau tiéu trén luu vuc khong ngimng ting
trong khi kha nang tiéu tu chay ngay mot kém do
muc nudc tai noi nhan nudc tiéu ngdy mot tang. Ket
qua la bién phap tiéu dong luc duoc dp dung ngay
mdt nhiéu. Nhiéu bo bao ngin nuéc, nhiéu cong diéu
tiét phan chia Iru vuc da duoc xay dung. Cac tiéu
viung tueong doi doc 1ap va khép kin dé ap dung bién
phap tieu dong luc dan din duoc hinh thanh. bén
nay da xay dung duoc 230 cong trinh chong dng
trong d6 c6 102 cong trinh trén truc chinh, 128 céng
trinh trén phu lwu. Pa xay dung dugc 12 tram bom
(TB) tieu voi téng nang luc bom khoang 36 m®/s,
trong do:

- Tiéu ra song Phan c6 9 tram lip 43 t6 may
trong d6 co 19 may loai 4.000 m3/gio (cac TB Cao
Dai, Sau V6, Dam Ca), 02 may loai 2.100 m*/gio (TB
Kim X4) va 22 may loai 1.000 m®/gi¢o (cac TB Liing
Ngoan 1, Ling Ngoan 2, Hoa Loan, Pong Cuong va
Quan Bac).

- Tiéu ra song Ca Lo c6 3 tram liap 23 t6 may
cung loai 1.800 m®/ gio gom Dam Lang, Dai Phung 1
va Pai Phung 2.

Céc tram bom xay dung & thuong luu cong Lac
Y déu chua c6 dé bao vé, bo bao phan luu vuc khong
khép kin. Khi ¢6 mua la 16n, nuwdéc song Phan dang
cao tran vao cac luu vuc tiéu nén viéc bom tiéu
khong hiéu qua. Ngoai tram bom Sau V6 bi hu hong
khong hoat dong duoc, nhiéu lan xay ra tinh trang su

SONG HONG

hoat dong ctia tram bom Cao Dai chi con c6 tac dung
chéng ngap cho chinh ban than tram bom.

Khu vuc ha luu céng Lac Y ¢6 4 tram bom gdm
bam C3, bam Lang, Dai Phung 1 va Dai Phung 2.
Maic du c6 dé bao va luu vuc tiéu khép kin nhung cac
tram bom nay déu da xuéng cap khong dap tng duoc
yéu cau tiéu. Tram bom Dam Lang c6 16 may loai
1.800 m®/gi®o nhung chi con 4 may 1a c6 kha nang
hoat dong khi can tiéu.

2. KET QUA NGHIEN CUU

2.1. Tai liéu tinh toan

2.1.1. Ban dé dia hinh luu vire séng Phan — Ca Lo

Ban d6 duoc s6 héa, két néi véi phan mém tinh
toan thuy van, thay luc MIKE 11 v6i mé duyn MIKE
— NAM. Khi xuat hién mua lon, lvong nudc can tiéu
sé theo mang lu6i kénh muong d6 truc tiép ra song
Phan va cac séng nhanh sau do6 chay vao song Ca Ld
dé tieu ra song Cau. Tuy thudc vao kha nang chuyén
nudc ctia hé thong kénh ma trong qua trinh tiéu sé
c6 mot phan luong nudce khong tieu thoat kip sé bi ¢
lai gay ngap lut. Ban dé dia hinh sé cho biét pham vi
ung ngap tuong tng voi timg tran li xuat hién trong
luu vuec.

212 Hé thong coéng trinh tiéu nudc

Bao gom cac tram bom tiéu, cong tiéu da xay
dung va cac truc tiéu nhu song Phan, Cau Bon,
Tranh, B4 Hanh, Ca L Cut. Luong nudc can tiéu déu
d6 vao cac truc tiéu noi trén thong qua cac cong trinh
tiéu da co. Nudc tir cac truc tiéu nay chay vao séng
Phan - Ca Lo sau d6 ra song Cau. Quy moé va nang
luc tiéu cta cac cong trinh nay duoc dua vao so lieu
dau vao dé tinh toan. C4c tai liéu nay do Vién Quy
hoach Thuy loi cung cap.

2.1.3. Tii liéu khi tirong, thiy van

Treén luu vuc cé cac tram do mua, do luu luwong
va muc nuoc voi liet tai lieu twong doi dai. Cac tai lieu
déu da duoc xt ly theo quy dinh, ddp tmg yéu cau
tinh toan.

2.1.4. Tai liéu ding d€ kiém dinh mo hinh fodn

Str dung cac s6 liéu mua va muc nuodc lién quan
dén tran mua la lich st da xudt hién trong thang
8/2013 va cudi thang 10 dau thang 11/2008 dé kiém
dinh mo6 hinh tinh toan kha ning tiéu thoat la caa hé
thong.

2.2. Thiét lap mé hinh tinh toan thdy vin mo
phong qua trinh mua - dong chay

Luu vyc nghién ctru ¢6 2 tram do nuéc gdm Phua
Cuong trén song Ca Lo (Flv = 880 km?) co so liéu tir
nim 1965 dén 1975 va tram Ngoc Thanh (Flv= 19,5
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km?) trén song Thanh Loc thuoc luu vue song Ca Lo
c6 tai liéu tir nam 1967 dén 1981 ciing ngimg do. St
dung so6 liéu ctia hai tram trén dé phan tich ché do
thiy van, diac diém dong chay la va xac dinh bo
thong so dong chay dic trung cho ving nghién ctru.

Phan tich chudi s6 liéu vé mua tng ndi dong va
muc nudc ngoai séong, lya chon hai tran mua 1 sau
day dé nghién ctru:

- Tran mua li 8/2013: Co tai liéu quan trac khi
tuong thiy van day da, dap tmg duoc yéu cau tinh
toan mo phong kéo dai trong 31 ngay bao trum toan
bé qua trinh xay ra mua la.

- Tran la cudi thang 10 dau thang 11/2008: Tran
1t nay kéo dai lién tuc trong 7 ngay xuat hién dong
thoi v6i muc nuwoc la cta song Cau tai Phuc Loc
Phuong dang 1én 13 mot bat loi dac trung vé tiéu
thoat viing nghién cttu. S6 liéu ctia tran lia nay duoc
stt dung dé nghién ctru dong chay li trén luu vuc.

Stt dung m6 hinh NAM dé tinh toan bién dong
chay (Q~t) cho luu vuc. S6 lieu dau vao ctia mo hinh
gom: i) S6 lieu mua gio cta cac tram Vinh Yén, Tam
Do cuoi thang 10 dau thang 11/2008 va thang
8/2013; ii) So liéu téng lwong boc hoi thang tai tram
Vinh Yén va Tam Pao nam 2008 va 2013; iii) Tai lieu
dia hinh mat cat doc va cit ngang cac song tiéu. Cac
tai liéu dia hinh do nam 2008, 2014 va 2015 cho thay
mat cit song khong cé bién ddi lon. Bai bao nay ké
thita két qua mo6 phong va kiém dinh mo hinh do
Vién Quy hoach Thuy loi thuc hién cho viung nghién
cuu.

2.3. Thiét 1ap mé hinh tinh toan thiy luc

2.3.1. Mang song tinh toan

Chiéu dai mat cit doc, so6 luong mit cit ngang
dia hinh long dan cfia cic song chinh cing so dé
mang ludi song luu vue nghién ctru dua vao tinh toan
thity luc duoc thé hién trong bang 1 va so d6 hinh 2.

Bang 1. S6 litu mit cit dia hinh heé thong s6ng trong mé hinh tinh toan thiy lyc

Ten song Ky hieu (;hiéu dai | S6 mat cat
j catdoc (m) | ngang
1. Song Phan tir cong 3 cta An Ha dén nga 3 song Ca Lo Cut va song| Phan 75.035 202
Cald
2. Song Ca Ld tir nga 3 song Ca Lo Cut - song Phan dén cau Xuan| Cald 11.140 24
Phuong
3. Song Ca Lo tir cau Xuan Phuong dén song Cau tai Phac Loc Phuong | Ca Lo 50.562 76
4. Song Ca Lo Cut tir nga 3 song Phan - Ca Lo dén giap song Hong CaldCut| 29.827 45
5. Song Ba Hanh tir dap Bo Dé dén nga 3 noi song Ca Lo B4 Hanh 14.395 167
6. Song Tranh tir khu cong nghiép B4 Hién dén nga 3 ndi song Ba| Tranh 10.983 147
Hanh
7. Song Cau Bon tit cau Quang Khat qua cau Lo Cang dén nga 3 nsi| Cau Bon 12.741 194
song Phan
8. Doan song noi song Cau Bon voi song Tranh Doan noi 779 18
Mang song

e
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Hinh 2. So @5 mang lu6i song lteu viec nghién cttu
19
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2.3.2. Do nham ddy song

La thong s6 thuy luc quan trong trong mo hinh
MIKE 11, n6 phu thudc vao mitc do gé ghé va dac
tinh vat ly cta cac hat day song, 1a thong s6 chi cé
thé xac dinh duoc thong qua qua trinh hiéu chinh mo
hinh. P6 nham day song duoc xac dinh bang cach

nhan voi hé s6 nham da xac dinh cia mat cat cho
trude trong dir liéu da xit Iy cta tap tin mat cit trong
qua trinh tinh to4n. Hinh 3 1a vi du minh hoa két qua
xac dinh thong s6 mo hinh tai mat cat dai dién song
Cau Bon.

s11]
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Hinh 3. Thong sé mo6 hinh tai mét cit dai dién song Cau Bon

2.3.3. Bién cia mo hinh
- Bién trén cia mo hinh la cac duong qua trinh
Iuu luong theo thoi gian Q = f(t) tai cac vi tri sau:

+ Thuong lueu cong An Ha trén song Phan, dién
tich Iuu vuc 22,86 km?

+ Cuoi kénh N2 chdy vao kénh Bén Tre, dién
tich luu vuc 27,19 km?

+ Thuong lwu cau Quang Khat trén song Cau
Bon, dién tich luu vuc 118,80 km?.

+ Khu cong nghiép B4 Hién trén song Tranh,
dién tich leu vuc 36,62 km?.

+ Thuong luvu dap Bo Deé trén séng Ba Hanh,

- Bién doc ctia m6 hinh 1a cac duwong qua trinh
Ivu luong Q = f(t) gia nhap khu gitta duoc tinh toan
bang mo hinh NAM xudng cac khu chta li. Cac khu
chira It nay c6 quan hé F~Z dugc tinh toan tir moé
hinh s6 do6 cao DEM véi 6 luéi 10 m x 10 m va s6 liéu
cao do ban doé dia hinh 1:2000, 1:5000, duoc két nsi
vOi cac song thong qua kénh dan tu nhién hodc co6
diéu tiét (cong mot chiéu khi muc nuéc thap).

- Bién dudi ciia mo hinh 1a qua trinh muc nuéc
theo thoi gian Z = £(t) tai ctta song Ca Lo d6 vao song
Cau lay theo muc nuéc Tram thay van Phic Loc
Phuong.

2.4. Tinh toan hiéu chinh cac théng s6 clia mé

dién tich luu vuc 75,72 km?. hinh thay lgc
Bang 2. Muc nudc 16n nhét thuc do va mé phong tai cac vi tri kiém tra
.y . Hmax (m) Sai s6
Vit S ; .
H one Thuc do Tinh toan Tuyét doi (m) Tuwong doi (%)
1. Diéu tiét Vinh Son Phan 9,780 9,771 -0,009 0,092
2. Cau Va Di Phan 9,370 9,425 0,055 0,587
3. Diéu tiét Lac Y Phan 9,040 8,970 -0,070 0,774
4. Cong Sau Vo (phia song) Phan 8,860 8,863 0,003 0,034
5. Cong Dam Ca (phia song) Phan 8,830 8,845 0,015 0,170
6. Cau Kha Do Phan 8,840 8,721 -0,119 1,346
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Hinh 4. Két qua mo phong lii thang 8/2013 tai cong Sau Vé (phia song)

Két qua tinh toan mé phong, hiéu chinh cac
thong s6 moé hinh thiy luc tran li thang 8/2013 tai
mot s6 vi tri dién hinh trén song Phan gém cau Vi
Di, cong diéu tiét Lac Y, cAu Kha Do va c6ng tram
bom Sau V6, bam Ca duwoc téom tat trong bang 2. Két
qua tinh toan cho thiy duong qua trinh ld mé phéng
bang mo hinh kha phu hop véi cac gia tri thuc do, sai
s6 giita tinh toan bing mo hinh va gia tri thuc do chi
tir 0,034% dén 1,444%. Nhu vay voi bo thong s6 mo
hinh da chon dam bao d¢ tin cay khi st dung trong
tinh toan dong chay la. Hinh 4 1a mét vi du minh hoa
két qua mo phong tran li thang 8/2013 tai vi tri cong
tiéu tram bom Sau Vo.

2.5. Tinh toan kha ning tiéu tng khi xudt hién
tran 1 tAn sudt 10%

Hinh 5 va hinh 6 1a vi du két qua mo ta dién bién
duong qua trinh dong chdy la tai cac diém do khi
xudt hién li c6 chu ky lap lai 10 nam (tan suat 10%).
Té hop két qua tinh toan dwong qua trinh muc nuéc
trén cac song voi ban dé dia hinh x4c dinh duoc dién
tich c6 kha nang bi ngap theo thoi gian, duoc tom tit
trong bang 3. Hinh 7 13 két qua mo6 phong pham vi c6
kha nang ngap khi xuét hién tran mua li tan suét
10%.

Bang 3. Tong hop két qua tinh toan dién tich c6 kha ning bi ngap khi trén leu viee xuit hién

tran mua i tAn sudt 10%
Thoi gian tiéu 1 gio 6gi0 | 1ngay | 3ngay | Sngay | 7ngay | 10 ngay | 15 ngay
Dién tich ngap (ha) 11.947 | 11.824 | 11.538 | 10.949 | 10.406 | 9.751 8.482 5.783
Ty 1é % so voi téng dien
tich luu vyc 16,82 16,64 16,24 15,41 14,65 13,73 11,94 8,14
Qua trinh lwu lwong thoat 1d qua cac vi tri (li 10 nam) Qui trinh muce nwdc tai cac vi tri trén dong chinh: 1i 10 nam
g 3 0 F F M
£ N £
o N 12

-
s@S/10 .',' 30/10: ’r“ﬂll‘ Vo 14/11 19/11 2411 29/11,
-100 :,’ 2
-150 l"‘ 1
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----- ZTL (CéuSét) ———Z (Xuan Phuong) Phuc Loc Phuong

Hinh 5. Pudng qua trinh hru luong 1i tin sudt 10% tai
cac vi tri dai dién trén song chinh
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Hinh 6. Dudng qué trinh murc nuéc lii tin sudt 10% tai
cac vi tri dai dién trén song chinh
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Hinh 7. M6 phdng pham vi c6 kha ning ngap khi xudt hién tran mua I tdn sudt 10%

2.6. Nhan xét két qua nghién ctru

2.6.1. Khd nang tiéu nuoc cua luu vuc nghién
cuu

- Kha ning tiéu nudc cta luu vuee nghién ciru phu
thuoc vao kha nang tiéu nuodc ctia hé thong song
Phan - Ca L6. Ma kha nang tiéu nudc ctia song Phan
— Ca Lo lai phu thugc rat 16n vao muc nuéc song Cau
tai Phuc Loc Phuong. Khi xudt hién mua lon trén
dién rong tan suat 10%, chi sau 1 gio Iuu vuc nghién
ctru co toi 16,82% dién tich bi ting ngap. Tong dién
tich ang sau 1 ngay chi giam duoc 409 ha so voi 1 gio
dau (gidm 3,43%), sau 3 ngay cing chi gidm thém
duoc 589 ha so v6i 1 ngay dau (giam 5,10%). Dang
cht y, sau 15 ngay trén luu vuc van con toi 5.783 ha
bi ung (chi gidm thém 5.754 ha, bang 49,88% so v6i
dién tich ung cta 1 ngay dau tién).

- Trong téng s6 11.947 ha bi ung ngap tic thoi
sau 1 gio mua cé 4.533 ha bi ngap sau duoi 0,5 m,
2.872 ha ngap tir 0,5 — 1,0 m, 1.813 ha ngap tir 1,0 —
1,5 m, 1.103 ha ngap tir 1,5 — 2,0 m, 600 ha ngap tu
2,0 - 2,5m, 286 ha ngap tt 2,5 — 3,0 m va 740 ha ngap
trén 3,0 m.

- Thanh phé Vinh Yén va khu vuc phia Bac
huyén Yén Lac, phia Nam TX Phuc Yén, phia Nam
huyén Binh Xuyén déu 1a cac trung tam kinh té€, noi
tap trung phan 16n dat do thi va khu cong nghiép
chiu 4nh huong niang né nhat véi khoang trén 5.000
ha bi ngap kéo dai hang tuan.

Nhu vay, voi mat cat song nhu hién trang thi kha
nang tiéu nuodc cia hé thong song Phan — Ca Lo 1a
rat thap, khong dap tmg duoc yéu cau tiéu ctia mot
khu vuc dang c6 toc d6 phat trién kinh té rat cao nhu
Vinh Phuc.

2.6.2. Puong mure nirde Ion nhat trén dong chinh
song Phan — Ca Lo

bo doc dwong muc nudc dinh li song Phan - Ca
L6 doan tir cong An Ha dén cidu Xuan Phuong trén
téng chiéu dai 86,2 km khi xuat hién tran mua li tin
suat 10% trung binh 1a 0,47.10-4 nhung phan bo
khong déu va gidm dan theo titng doan song:

- Poan tir cong An Ha vé Nghia Lap 1a 1,19.10-4;
doan tir Nghia Lap dén diéu tiét Lac Y 12 0,48.10-4;

-Poan tit Lac Y dén Xuan Phuong 13 0,10.10-4.

Voi su phan b6 do doc duong muc nudc dinh i
cho thay téc do dong chay li tir thwong ngudn song
Phan khi vé dén ving trung tam TP. Vinh Yén va khu
vuc ha du c6 xu huéng cham dan, lam cham qua
trinh tiéu thoat la.

2.6.3. Nguyén nhan uing ngip

Trong vong 25 nim gan day trung binh méi nam
trén luu vuc nghién cttu c6 tir 1 dén 3 1an bi dng ngap
nang. Pham vi anh huéng ctia uing ngap khong chi &
cac khu rudng triing hodc nuéi trong thiy san ma
con bao gém cac khu do thi cia TP. Vinh Yén, TX
Phic Yén va khu cong nghiép. Thoi gian ung ngap
kéo dai tir 10 dén 20 ngay. Tir két qua nghién ctu c6
thé rut ra cac nguyén nhan co ban sau day:

- Qua trinh phat trién kinh té xa hoi trén leu vuc
da lam thay déi nhu cau tiéu theo huéng ngay mot
khén truong va triét dé hon: Cac hé thong thuay loi
trén luu vuc nghién cttu duoc hinh thanh cach day
vai thap ky, tham chi c6 cong trinh da ton tai gan
tram nam, duoc tinh toan thiét ké xay dung trong
diéu kién nén kinh té chua phat trién, nhu cau tiéu
nuéc chua cao va cing thing nhu bay gio.

Trong nhitng nim gin day trén luu vuc nghién
ctiu dang dién ra qua trinh cong nghiép hoa va do thi
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hoa voi téc @6 rat cao. Dién tich dit nong nghiep
chuyén ddi thanh dat do thi, dat khu cong nghiép
ngay mot tang; dién tich dat tréng lua nuéc, hod ao va
khu triing c6 kha nang trit va diéu tiét nuéc mua
ngay mot bi thu hep. Yeéu cau tiéu nuoc cho cac khu
cong nghiép va do thi 16n hon nhiéu so véi yéu cau
tiéu nudc cho nong nghiép. Trong khi d6 kha ning
tiéu nuéc ctia song Phan - Ca Lo va cac cong trinh
tieu da xay dung trén luu vuc chi co han dan dén
mau thuan gifta nhu cau véi kha nang tiéu thoat
nuoc. He qua tat yéu ctia mau thuan trén 1a tinh trang
ung ngap xay ra thuong xuyén trong sudét mtia mua
va kéo dai trong nhiéu ngay, nhiéu gio trén luu vuc
nghién ctu.

- Yéu t6 bat loi ciia dia hinh luu vyc tiéu: Khu vue
phia Bic thudc cac huyén Tam Duwong, Tam Dao va
mot phan huyén Binh Xuyén déu la déi ndi cé do cao
trén 300 m tham chi trén 700 m. Trong khi khu vuc
phia Nam thudc cac huyén Vinh Tuong, Yén Lac,
Binh Xuyén, TP. Vinh Yén va TX. Phic Yén la viung
déng bang noi tip trung cac trung tam kinh té, khu
d6 thi va khu cong nghiép cuaa tinh Vinh Phuc lai cé
cao d¢ thap chi trén duodi 10 m, tham chi nhiéu khu
vie gan dé dudi 5,0 m thap hon muc nuéc song trong
mua lit. Véi chiéu dai uu vuee khong 16n nhung lai co
st chénh léch rat 16n vé cao do dia hinh nhu vay nén
khi c6 mua 1on, hau hét luong mua & viing cao nhanh
choéng don vé cac khu vuc triing thap & dong bing va
bi ¢t dong lai do khong thé tiéu thoat kip gay ung
ngap.

- Nang luc chuyén nuéc ciia song Phan — Ca Ld
khong dap tmg duoc yéu cau tiéu cho luu vuc: Song
Phan - Ca L6 1a truc chuyén nuéc duy nhat tiép nhan
toan bo luong nudc can tiéu cia luu vuc d6 xudng dé
tieu ra song Cau. Do co chiéu dai kha l6n (trén 140
km), do doc nho, hé s6 uon khuc lon va mat cit nhod
hep, long dan c6 nhiéu cong trinh dan sinh va ao
nudi trong thdy san lam han ché kha niang van
chuyén nuoc tiéu. Mat khac, kha niang chuyén nuoc
ra song Cau cta song Phan — Ca Lo lai phu thudc rat
l6n vao ché do thiy van cta song Cau tai noi tiép
nhan nudc tieu. Két qua nghién ciu cho thiy nhiéu
thoi doan ché do thdy vin ctia séong Phan — Ca L
kha tuong dong véi ché @6 thiy van cta song Cau tai
Phuc Loc Phuwong. D6 1a khi luu vee nghién ctu ¢
nhu cau tiéu nuodc cang thang thi muc nudc song Cau
tai day lai duy tri & mtc cao trong thoi gian tvong d6i
dai 1am han ché kha ning tiéu thoat ctia song. Do
yéu cau tiéu nudc 1on hon nhiéu so véi kha nang tiéu

nudc ctia song Phan — Ca Lo dan dén mot khoi luong
16n lwong nudc bi ¢t dong lai khong duoc tiéu thoat
kip thoi gay ung ngap trong thoi gian dai.

- Nang luc hoat dong ctia cac tram bom tiéu da
xay dung thap hon nhiéu so véi yéu cau tieu: Nhu da
gioi thiéu & phan dau, cac tram bom da xay dung tiéu
vao song Phan — Ca Lo déu co thoi gian hoat dong
dai, phan 16n bi xuéng cip ca vé cong trinh thay
cong 1an thiét bi co dien. Mot s6 tram bom c6 luu vuc
tieu khong khép kin, bi hu héng, lic can tiéu thi
khong hoat dong duoc, hoac chi hoat dong mot phan
nén hiéu qua tiéu thap, khong dap tng duoc yéu cau
tiéu.

8. KET LUAN VA KIEN NGHI

3.1. Két luan

Hau hét luong nudc can tieu cda leu vue nghién
ctru déu dd truc tiép vao song Phan — Ca Lo thong
qua mang ludi song nhanh va cac coéng trinh tiéu.
Kha ning tiéu nuoc ctia hé théng song Phan — Ca L
lai phu thuoc rat 16n vao ché do muc nuéc song Cau
tai noi tiép nhan nudc tiéu. Song Phan c6 hé s6 uon
khuc 1on, mat cat nhé hep, chay qua cac ving triing
thap dong dan cu, cac trung tam d6 thi va khu cong
nghiép cta tinh Vinh Phic nén viéc cai tao mé rong
mat cit nham ting kha ning tiéu tu chay sé khé co
thé mang lai hiéu qua nhu mong mudn. Do vay, néu
chi dua vao cac giai phap tiéu truc tiép ra song Phan -
Ca Ld nhu hién nay sé khong thé giai quyét duoc van
dé ting ngap cho ving nghién ctu.

3.2. Kién nghi

Dé giai quyét tinh trang dng ngap cho luu vuc
nghién ctru c6 thé ap dung gidi phap ting cuong
nang luc tiéu nuoc ra song Hoéng va song Phé Day
béing cac tram bom tiéu, gidm lwong nudc can tiéu ra
soéng Cau qua truc song Phan — Ca Ld. Noi dung cta
giai phap la khoanh vung phan chia luu vuc nghién
cuu thanh hai vung tiéu 16n v6i hai bién phap tiéu
chinh sau day:

Ving tiéu tir chdy: Bao goém toan bo dat dai ciia
cac dia phuong nam & phia Bic truc tiéu song Phan —
Ca Lo, mot phan dat dai thuoc lueu vuc song Ca Lo
Cut va mot s6 luu vuc nhé nam & phia Nam séng
Phan. Song Phan — Ca Lo 1a truc tiéu chinh, 1a noi
ti€p nhan toan bo luong nudc can tiéu cta ving do
vao, huéng tiéu ra song Cau. Vung tiéu tu chay ciing
bao gom cac tiéu leu vuc tiéu ctia cac tram bom da
xay dung tiéu vao song Phan va song Ca L. Viéc cai
tao nang cap, nang cao hiéu qua tiéu nudc cha cac
tram bom nay ciing rat can thiét.
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Viing tiéu dong lirc: Bao gom phan 16n dat dai
nam ¢ phia Tay Béic va phia Nam soéng Phan, phia
Nam séng Ca Lo thuoc dia phan cac huyén Vinh
Tuong, Yén Lac, Binh Son va TX Phuac Yén. Tai day
can nghién ctru x4y dung thém mot s6 tram bom tieu
truc tiép ra song Hong va song Phé Day. Can cir vao
diéu kién dia hinh, dia chat, hé théng kénh muong,
cac cong trinh da co va yéu cau tiéu nuoc cta ting
khu vuc cu thé dé nghién cttu lya chon vi tri dat tram
bom, khoanh ving luu vuc tiéu, xac dinh quy mo va
nhiém vu cta timg tram bom tiéu phu hop.

Phan luu vuc nghién ctu thanh hai ving tiéu 16n
v6i cac bién phap tiéu nhu trén la cach thiec van dung
t6i da yéu cau “rai nuéc” trong phuong cham tiéu
nuoc truyén thong 1a “Chon nudc, rai nudc va thao
nudc c6 ké hoach”.
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STUDY ON THE ABILITY OF THE PHAN - CA LO RIVER TO FACILITATE GRAVITY
DRAINAGE UNDER A TEN-YEAR FLOOD IN VINH PHUC

Tran Thi Huyen, Tran Van Tuyen

Summary

The Phan - Ca Lo river basin in Vinh Phuc province has a total area of 70.947 hectares. Most water from the
basin drains directly into the Phan - Ca Lo river and then flows to the Cau river. In this study, we used
MIKE11 model and MIKE-NAM module to evaluate the ability of the Phan River to facilitate gravity
drainage under a ten-year flood in Vinh Phuc. Research results show that after 1 hour of rain, 16.82% of the
entire basin is flooded. After one day of drainage, the flooded area is reduced by only 3.43% compared to the
first hour, after 3 days it is reduced by 5.10% and after 15 days it was reduced by nearly 50%. Vinh Yen city,
the North of Yen Lac district, the South of Phuc Yen town and Binh Xuyen district which are economic
centers and where most of Vinh Phuc’s urban land and industrial zones are located, are most severely
affected with over 5.000 ha of land flooded for weeks. The drainage capacity of the Phan - Ca Lo river
system depends greatly on the water level regime of the Cau river at the receiving points. Relying only on
current solutions to drain the Phan - Ca Lo river will not solve the problem of inundation for the study area.
In order to solve the above issue, in addition to renovating, upgrading and improving drainage capacity of
areas which are supported by existing pumping stations into the Phan - Ca Lo river, it is necessary to study
and build a number of pumping stations directly into the Pho Day river and the Red river to reduce the
amount of water that needs to be discharged to Cau river through the Phan - Ca Lo river drainage axis.
Keywords: Drainage basin, flooded area, water level of Cau river, Phan - Ca Lo river, flood.
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