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TINH TOAN XAC DPINH BOI LANG BUN CAT HO DAU TIENG
BANG PHUONG PHAP KET HQP MO HINH SWAT, MIKE 11 VA 21

Lé& Thé Hiéu

Trung tam quoc gia Nude sach va vé sinh Moi triueong Nong thon
Lé& Xuin Quang, Nguyén Xuin Lam

Vién Nuodc, Tuoi tiéu va Moi truong

Lwong Hiru Diing

Vién Khi twong thuy van va Bién doi khi hdu

Thai Thi Ta

Phong Thi nghiém Trong diém Quéc gia vé déng luc hoc séng bién

Tom tat: H6 Dau Tiéng la mét trong 4 ho chira quan trong dac bi¢t do Bo Nong nghiép va Phat
trién Nong thon quan ly Ho dwoc xdy dung tir ndm 1981, ho cé dung tich thiét ké 1,58 ty m®; dung
tich chet la 470 triéu m3. Nhiém vu chinh ciia ho la cdp mede twdi va mede sinh hoat cho 5 tinh,
thanh gom: Tay Ninh, Binh Dwong, Binh Phudc, Long An va TP Hé Chi Minh. Lweong cdt dwoc
khai théac trong hé hang nam khodang 674.200 m®. Viéc khai théc cdt it nhiéu ciing di anh hudng
dén hoat dong quan 1y khai thac va an toan hé chira, vi vdy nghién ciru xdc dinh béi lang bin cdt
hé Dau tiéng cé y nghia khoa hoc va thue tién cao. Bdi viét ndy tdc gia giGi thiéu vé két qua xdc
dinh boi ling bin cdt cho ho Dau Tiéng sir dung mdt phwong phdp két hop cdc mé hinh SWAT,
MIKE11 va MIKE21.

Tir khoa: Boi ling bun cdat hé Dau Tiéng, phwong phdp két hop mé hinh SWAT, MIKE11, MIKE21.

Summary: Dau Tieng reservoir is one of four top-priority ones managed directly by Ministry of
Agriculture and Rural Development (MARD). It was constructed in 1981, and has a capacity of 1,58
billion m® and 470 million m® of dead storage. It bears duties of supplying irrigation and domestic
water for 5 provinces and cities of Tay Ninh, Binh Duong, Binh Phuoc, Long An and Ho Chi Minh
City. Annually, sand extraction of 674.200 m®, has been more or less affecting its operation and safety.
Therefore, the research on the sedimentation process of Dau Tieng reservoir brings to us significances
of both science and practice. This paper is a brief on results of calculating sediment flow to Dau Tieng
reservoir based on the combined method of SWAT, MIKE11 and MIKE21.

Keywords: Reservoir, sedimentation, methodolgy calculating sediment, Dau Tieng reservoir,

SWAT, MIKE11, MIKE21

1. GIOI THIEU

H6 Dau Tiéng 1a 01 trong 04 hd chira quan
trong dac bi¢t do Bo Nong nghiép va Phat trién
Nong thon quan ly gom, vi tri hdé Dau Tiéng
nam & thuong nguon soéng Sai Gon thudc pham
vi 03 tinh Tay Ninh, Binh Duong, Binh Phudc.
Hé théng cong trinh dugec xdy dung tir
29/4/1981 va dua vao van hanh khai thac tu
nim 10/1/1985, HO6 Dau Tiéng c6 dung tich
thiét k& 1,58 ty m® nude ing voi myuc nude dang

Ngay nhan bai: 22/9/2022
Ngay thong qua phan bién: 15/10/2022

binh thuong +24,40 m, dién tich mat nude ho 1a
270 km?, cao trinh Dap chinh +28 m, chiéu cao
dap phu 6+8 m; hé thong kénh muong phuc vu
tudi, tiéu 13 cong trinh cap I voi tong chidu dai
khoang 140 km. Tong luong nudc chay vao hd
trung binh nhiéu nim 13 1.841 triéu m®. Muc
nude chét +17,00 m ung véi dung tich chét 1a
470 triéu m®, dién tich mit thoang 5.500 ha,
dung tich hitu ich cua hd 1a 1.110 triéu m®.

Ho diéu tiét nhiéu nam, dugc thiét ké dé phuc

Ngay duyét dang: 20/11/2022
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vu khai thac da muc ti€u, quy moé cong trinh
ho chua cap dac biét.

Sau gﬁn 40 nam hoat dong, lugng bun cat boi
lang 10ng hd kha 16n; luong cat duge khai thac
hang nim khoang 674.200 m3, hoat dong khai
thac cat phan nao da anh huong dén quan ly
khai thac ciia HO va an toan hd chua.

Hinh 1: Ban d6 hé thong thiyy loi Dau Tiéng

Hién nay hoat dong khai thac cat 1ong hd chira
Dau Tiéng dién ra d3 c6 tac dong khong nho dén
an toan cong trinh, dén quan 1y, van hanh va
khai thac cong trinh. D¢ lam duoc diéu do,
ching ta can xac dinh dugc lugng bun cat da
boi lidng trong 1ong hd ciing nhu lugng bun cat
dén ho hang nam, tir d6 lam co sé cho viée quy
hoach, cdp phép khai thac cat trong long hod
chura.

2. PHUONG PHAP NGHIEN CUU
2.1 Phuwong phip xac dinh boi ling bun cat

Trong nghién ctru nay, cdc mo hinh todn thuy
vin va thity luc duogc thiét 1ap dé danh gia cac
diéu kién khi twong thuy van va dic diém bun
cat cua luu vuce va hd Dau Tiéng. Mot su két
hop gita mdé hinh SWAT (Soil & Water
Assessment Tool) dung cho md phong thuy
van va x01 mon trén luu vuc va bd mo hinh
Mike DHI dugc coi 1a mot sy két hop kha tién
dung va tan dung dugc cac thé manh cua tung
mo hinh, so d6 thiét 1ap cdc mé hinh nhu hinh
2 sau:

Hinh 2: So dé khoi thuc hién bai toan

2.1.1 Mo hinh mo phong dong chay mat SWAT

SWAT la mé hinh thiy van va bun cat luu vuc
¢6 wu diém 1a mot mo hinh ban phan b c¢6 kha
nang tinh todn cao cho bai todn mua-dong chay,
x6i mon va cac nguodn thai phat tan trén luu vuc.
Mo hinh dugc thiét 1ap dé mo phong dong chay
cho céc tiéu luu vue khu gitra va luu vuc dén ho
Dau Tiéng. Két qua md phong dong chay tai cac
tiéu luu vuc 1a dau vao cho md hinh hd chua.

2.1.2 M6 hinh thuy lyc Mike 11 va MIKE21

Mo hinh hg Mike DHI do vién thuy luc Pan
Mach phét trién 1a cic mo hinh toan kha phd
bién & Viét Nam va trén thé gidi. M6 hinh rét
n6i tiéng v6i module 1D nho kha nang tinh toan
manh, d§ tin cay cao, kha nang tich hop mo
phong cac module khac nhu bun cét, cong trinh,
tinh tién dung,.. sang 2D va 3D. M0 hinh thuy
luc dugc thiét 1ap dé moé phong muc nude, luu
lugng va phan bd bun cat ciia hd Dau Tiéng.

2.2. Thiét 1ap md hinh SWAT

Pé thiét 1ap duoc mé hinh todn, cac sd liéu, tai
li¢u can thiét bao gom:

+ Ban d6 dia hinh: Ban d6 dia hinh luu vyc séng
dugc dung dé tinh toan dac trung luu vuc va xac
dinh mang song trong md hinh.

+ Vi tri dia 1y cac tram do trén luu vuc.

+ S6 liéu khi tuong: 13 yéu té dau vao dé tinh
todn dong chay.

+ S6 liéu thuy vian: luu lugng trung binh ngay
s€ phuc vu hiéu chinh va ki€ém dinh mo hinh.

2.2.1 Dir liéu dau vao
a) Dit liéu tham phii, dia hinh va sir dung dat
Ban d6 DEM 30 (d6 phéan giai 30m/pixel) luu
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vuc song Sai Gon Dong Nai. Ban d6 hién trang
su dung dat, ban d6 thé nhudng luu vuc song
Sai Gon Bong Nai.

b) Dit liéu khi twong thuy van

Dir li€u khi tuong thuy van dua vao mo hinh
gdm c6: dit liéu nhiét d9, bdc hoi, luu luong tai
cac tram Can Dang, Phuéc Hoa, Tay Ninh,
Phudc Long, Pong Phi, ik Noéng co liét tai
lidu tir 1980 dén 2020.

2.2.2 Phan chia luvu vuc

Dua trén ban dd sb do cao DEM, md hinh
SWAT s& xac dinh chiéu dong chay, sau d6
ty dong md phong mang ludi song sudi. Dya
trén mang lugi song suéi SWAT phan chia
luu vuce thanh cac tiéu luu vuc theo tiéu chi

Buirng qua irinh luru lwong dong chay h
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diém dau cua tiéu luu vuc 1a thuong luu cua
con song va ket thuc 1a diém nhédp luu cua
nhéanh song voi nhanh séng khac.

Hinh 3: Bdn dé phdn chia tiéu lieu viee
2.2.3 Hiéu chinh kiém dinh luu lwong dong chdy

Hinh 4: Puong qud trinh leu lrong hiéu chinh, kiém dinh tgi tram Phuéc Hoa
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Hinh 5: Puong qua trinh luu lwong hiéu chinh, kiém dinh tai tram Can Dang

Bang 1: Bang tong hep két qua hiéu chinh méd hinh SWAT mé phéng dong chay

Tram i Th0’1 gian, hi€éu chinh ] ‘Th(‘)’i gian }(iém dinh
’ Bat dau Ket thuc Nash Bat dau Két thic Nash
Phudc Hoa 1/1/1981 12/31/1991 0,86 1/1/1992 12/31/2001 0,77
Can Ping 1/1/1981 12/31/1985 0,78 12/31/1986 | 12/31/1990 0,72
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2.2.4. Hiéu chinh kiém dinh dong chay biin cdt

Do trén luu vuc tinh toan khong c6 tram do luu
lugng bun cat, do do6 Iya chon tram Song Lily véi
day du so liéu dya trén luu vuc tuong tu dé tién

Hinh 6: Puong qua trinh luu lwong hiéu chinh
tai tram Song Lity nam 1998

Bang 1: Két qua hiéu chinh, kiém dinh bun cat

Nam NASH PBIAS
1998 0,56 18,63
2000 0,55 17,70

2.3. Thiét 13p md hinh thiy lwc 1 chiéu
MIKE 11

So 6 mang song bao gdm cac song chinh: Song
Sai Gon tir hd Dau Tiéng dén nga ba nhap luu
v6i song Dong Nai dai khoang 144 km. Bién
tinh todn mo hinh MIKE 11 cho khu vuc nghién
ctru gdbm Bién trén: Qué trinh luu luong tai 2
nhanh thuong lwu hd Dau Tiéng mo phong tir
mo6 hinh SWAT.Bién dudi 1a qué trinh muc
nudc thuc do tai tram Pha An. Bién doc mo
hinh cac duong qué trinh luu lugng gia nhap
khu gitta duoc tinh toan bang mé hinh thury vin
SWAT duya vao céc tai li¢u khi tuong c6 dugc
trén luu vue.

hanh hiéu chinh kiém dinh ban cat. Tién hanh hiéu
chinh cho ndm 1998 va kiém dinh cho nam 2000;
két qua hiéu chinh kiém dinh cho thiy chi s6
Nash(NSI) va PBIAS déu dat yéu cau.

Hinh 7: Puong qud trinh leu heong kiém
dinh tai tram Song Lity nam 2000
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Hinh 8: So' dé mang md hinh thuy lc Mikell
tai khu viec nghién ciu

Bang 3: Bang tong hop két qua hiéu chinh kiém dinh mé hinh MIKE 11

T Thoi gian hi€éu chinh Thoi gian kiém dinh
ram Bitddu | Kétthac | Nash | Bétdau Kétthac | Nash
Thi Dau Mot | 1/1/2004 | 12/31/2006 0,9 1/1/2007 12/31/2009 0,88

3.4. Thiét 1ap mé hinh thiy lwc 2 chiéu
MIKE 21FM

4

M5 hinh MIKE 21 FM dugc chon dé mo phong
thuy luc va bién doi dia hinh long hé Dau Tiéng
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v6i giao dién nhu trén hinh 9. M6 hinh bao gdm
2 mo6 dun chinh 1a M6 dun Thuy Iluc
(Hydrodynamic module) va M6 dun Bun cat
(Module Sand Transport).
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Hinh 9: Thiét Igp mé hinh MIKE 21FM

a. Diéu kién bién:
Bién trén 1 va 2: gia tri luu lugng Q va nong do
bun cét tai 2 dau nhanh séng thuong luu hd

Bién dudi: Myc nudc H va nong do bun cét tai
vi tri dap Dau Tieng

b. Piéu kién ban dau:

Muc nude ho: 20 m

Nong dé bun cét : 100 g/m®
c. Thiét Igp luGi tinh:
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- Can thiét lap luéi tinh chi tiét cho khu vuc
nghién cu (Hinh ) bing b cong cu tao ludi
mesh cua mé hinh MIKE 21 FM.

Nhénh Tril

Hinh 10: Khu vic nghién cuu

Lu6i tinh dung trong mé hinh MIKE 21 FM dé
mé phong thuy lyc va bién do6i long hé Dau
Tiéng 1a ludi tam giac (phi cau tric). Mic do
chi tiét cua ludi dugc phan theo tly thudc vao
khu vurc nao can mo phong chi tiét. Trén co s
dit liéu dia hinh DEM cua long ho Dau Tiéng
cing voi hé lugi tam giac (phi cau tric) da
thanh 14p tién hanh tao file dja hinh dau vao cho
md hinh MIKE 21 FM. Két qua hiéu chinh kiém
dinh cho thay chi s6 Nash(NSI) déu dat yéu cau.

Bang 4: Bang tong hop két qua hiéu chinh kiém dinh mé hinh MIKE 21

Thoi gian hi€éu chinh Thoi gian Kiém dinh
Bit dau Két thuc Nash Bit dau Két thuc Nash
1/6/2014 31/7/2015 0,86 1/8/2015 30/4/2016 0,77
3.KET QUA NGHIEN CUU luu lugng nudce dén ho tur thuong nguén

3.1. Két qua méd phong dong chay dén ho Dau
Tiéng

Nghién ctru da st dung tai liéu moé phong
dong chay tai cdc nhanh dén hd trong giai
doan tir ndam 1985 dén nam 2019. Két qua
tinh toan dugc dwa ra & hinh 11 cho thiy

nhanh phai chiém ti trong 16n nhét, voi luu
luong trung binh nhiéu nim 16n nhat 1a
110,77 m%/s, trung binh mua 1 16n nhat 1a
160,46 m%/s. Luu luong dén ho trung binh
nim 16n nhat tap trung vao mua lii cac nim
2000, 2001 luwu luong dén hd trung binh
nam nhoé nhit vao mua can cac nam 2008 +
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Hinh 11: Ty I¢ phan phei dong chdy dén hé Dau Tiéng

3.2. Két qua md phéng bun cit dén hd
Diu Tiéng

Két qua mo phong luong bun cat dén ho trung
binh nhiéu ndm 12 241.000 tAn/ngay. Luong bun
cat d6 vao ho 1a 16n nhat chu yéu tap trung vao
mua 1d do luu lwong vao hd vao thoi diém nay
16n, tong luwgng bun cat trung binh nhiéu nam

Bang 5: Lwru lwgng bun cat trung binh nhiéu

16n nhit vao thang X vao khoang 61.000
tan/ngay. Trong mua can tong lugng bun cat
trung binh nam dén hd vao khoang 8.000
tan/ngay. Trong d6 lwong bun cat trong mua li
tai nhanh phai cao hon nhanh trai 84%, dong
chdy trong mua kiét tai nhanh phai cao hon
nhanh trai 30%.

niam dén ho thai doan (1985-2020) (tan/ngay)

Qtb Téng
I Il miwv | v VI VI VIl IX X Xl Xl nam Nam
Nhanh 332 1756 | 1962 | 3586 | 4095 | 2046
Phai | 1653 | 418 |521|1143| 6 [12021| 4 2 4 2 8 | 5307 | 13238 | 158860
Nhanh 45 | 147 | 424 1732 | 1970
Trai | 1122 | 196 | O | O | 8 |8318|7535(12513| 4 6 | 8454 | 1471 | 6901 | 82808

o 4
£
i

Hinh 12: Dién bién dic trung dong chay tai nhdnh trdi (trdi) va nhdnh phdi (phdi) dén ho

3.3. Két qua mé phéng thity Iwc

3.3.1 Két quda mé phong hinh théi long hé Ddu
Tiéng

6 TAP CHi KHOA HOC VA CONG NGHE THUY LQ

Hinh 13 trinh bay két qua phan bd theo khong
gian ciia truong ndng do bun cat lo limg vao
mua kiét khu vuc hd Dau Tiéng dau thoi ky mo
phong va cudi thdi ky mo phong, voi mau do
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thé hién ndng d6 16n nhit va mau tim thé hién
nong do nho nhat trén thang mau. Nhin chung
so sanh 2 truong phan bo, cod thé thay, trong

| KHOAHOC CONG NGHE

mua kiét, ndng do bun cat lo limg c6 sy giam
manh vao cudi thoi ky mé phong. Su giam
manh tip trung chi yéu & khu vuc gitra long hd.

Hinh 13: Phan bé néng dg bun cét long ho miia kiét dau (tréi) va cuai (phdai) thei ky md phong

e

e

Hinh 14: Phan bé néng d@é bun cét 1ong hé miia li dau (tréi) cuoi (phdi) thoi ky md phong

Hinh 14 trinh bay két qua phan bd theo khong
gian cac vi tri boi x61 vao mua kiét khu vue ho
Dau Tiéng dau thoi ky md phong va cubi thoi
ky mo phong, véi mau do thé hién do boi 1on
nhit va mau tim thé hién d¢ x6i 16n nhét trén
thang mau cha giai va cac 6 cell mang gia tri
duong néu bdi va gia tri 4am néu x6i. V& tong
thé, co thé thdy, mirc do boi 1ap giam di 16 rét

vao cubi thoi ky mo phong. Khu vuce thuong luu
2 nhanh song d6 vao hd, khu virc 10ng hd (xung
quanh bai bdi), khu vuc sat chan dap 1a bi boi
nhiéu nhat.

3.3.2 Ddnh gid mirc dg boi x6i theo cdc tuyén
trac doc va mat cat ngang kiém tra
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Hinh 15: Ban do vi tri cdc mdt cdt ngang
kiem tra

Dién bién qua trinh bdi x6i tai cac tuyén tric
doc va mit cat dugc danh gia thong qua viée so
sanh sy thay doi vé cao trinh cac tuyén tric doc
va cc mit cit giita dau thoi ky mo phong (nim

s B340 1t b o ping Cudi et &y md phing

Cao 05 |m|
&

Hinh 17: Dién bién boi xdi theo thoi gian tai
cdc mat cat ngang thuong luu nhanh trai

Hinh 17, hinh 18 c¢6 thé thay cudi thoi ky md
phong cao trinh mot sd diém trén trac doc va
mit cat ngang da ting 1én déng ké, ngoai trir mit
cit ngang trén nhanh trai thuong luu cia hd
khong c6 su thay d6i nhiéu vé dia hinh. Mt cat
ngang 1ong ho tai vi tri gin dap thé hién muc do
boi ling kha 13 tai cac diém triing ¢6 cao trinh
dia hinh thép, 1 noi cudi ciing hig va chan lai
lwong bun cat theo dong chay dén ho. Nhu vay,
r0 ra‘mg, vao cudi thoi ky mo phong, tai cac
tuyen trac doc va mat cat ngang, hién tuong boi
lang thé hién rat rd rét tai mot s6 vi tri.

e DU that by mé phing Cudl thet vy mé phing

Cao 4% (M)

Hinh 16: Dién bién boi x6i theo thoi gian tai
cac mat cat ngang thuong luwu nhanh phai

1992) va cudi thoi ky mé phong (nim 2018).
Céc két qua chinh duoc trinh bay trén cac hinh
16.

— 04U i by D sy Cude M ¥) w6 pring

Khoang cach (e}

Hinh 18: Dién bién béi xéi theo thoi gian tai
cac mat cat ngang ho vi tri dap

3.4. Tinh toan bdi ling bun cat

Két qua st dung md hinh SWAT dé mo phong
lwong bun cat dén ho trong sudt thoi ky 36 nim
(1985 + 2020), tir d6 tinh ra tong lugng bun cat
dén hd Dau Tiéng. Trong nghién ctu nay,
khong xem xét lugng buin cat x4 ra khoi hd nén
lwong bun cat dén hd s& coi nhu 1a luong bun
cat léng dong tai hd. Nhu vay, téng luong bun
cat boi lang tai ho Dau Tiéng sau 36 nim la:
265,9 tri¢u tin tuong Gng voi thé tich khoang
133,8 triéu m® bun cat boi ling tai ho (dung
trong bao hoa yw =1,988 tan/m°). Trung binh
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khoang 3,72 triéu m® bun cat/nam.
3. KET LUAN

Hién nay trén thé gidi va trong nudc ¢ nhiéu
phuong phap xéac dinh bdi ling bun cat ho chira;
mdi phwong phép c6 nhitng wu va nhuge diém
khéc nhau. Trén co s& diéu kién hién trang, dac
diém ty nhiém luu vuc va ngudn tai liéu, sb lidu
h6 Dau Tiéng, chang toi két hop cac phuong
phap md hinh toan va phan tich théng ké dé
danh gia phan bd bun cat dén hd chira. M6 hinh
dugc hiéu chinh va kiém dinh cho két qua dat
yéu cau. Két qua nghién ciru cho thay lugng bun
cat dén hd trung binh nhiéu nim 1a 241.000
TAI LIEU THAM KHAO

[_kHoAHOC TNV TN
tan/ngdy; trong mua 1ii tai nhanh phai cao hon
nhanh trai 84%, trong mua kiét tai nhanh phai
cao hon nhanh trai 30%. Sau 36 nam lugng bun
cat dén ho khoang 2659 triéu tin, twong tng
voi khoang 133,8 triéu m® bun cat. Nhu vay
trung binh moi nim lugng bun cat vé ho khoang
3,72 triéu m®.

Bai bao gidi thiéu vé két qua xac dinh luong
bun cat bdi ling hd Dau Tiéng, ddy mai 1a két
qua budc dau, can co thoi gian dé kiém nghiém
va bo sung cac tai liéu, sb liéu dé mo hinh toan
sat thuc té hon.

[1] Mai Van Biéu, Vii Dinh Hoa (1998) . Véan dé boi ling hd Hoa Binh. Tuyén tap béo céo tai
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