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PHUONG PHAP XAC PINH BOI LANG BUN CAT HO DAU TIENG

L& Xuan Quang, Nguyén Xuan Lam

Vien Nuoc, Tuoi tieu va Moi truong

Lwong Hitu Diing

Vien Khoa hoc Khi twong thuy van va Bién doi khi hdu

Tém tit: Ho Dau Tiéng la mot trong 4 hé chira quan trong ddc biét do Bé Nong nghiép va Phat
trién Nong thén quan ly. Ho dwoc xdy dung tir nam 1981, ho ¢é dung tich thiét ké 1,58 ty m®; dung
tich chét la 470 triéu m®. Nhiém vu chinh ciia ho la cdp nwoc twoi va nwoc sinh hoat cho 5 tinh,
thanh gom: Tay Ninh, Binh Dwong, Binh Phu’é‘c, Long An va TP H6 Chi Minh. Lwong cdt duwoc
khai théc trong hé hang nam khoang 674.200 m®. Viéc khai théc cdt it nhiéu ciing da anh hwong
dén hoat dong quan ly khai thac va an toan ho chira, vi vdy nghién ciru xdc dinh boi ldng bin cat
ho Dau lzeng ¢6 ¥ nghia khoa hoc va thuec tién cao. Hién nay trén thé gii c6 nhzeu phwong phap
xdc dinh boi lang bun cdt cia cac hé chira. Bai viét nay tac gia gidi thiéu vé phirong phdp xdc
dinh boi ldng bun cdt cho hé Dau Tiéng.

T khéa: Boi lang ho chita, phwong phdp xdc dinh, hé Dau Tiéng.

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 m3, 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 methodologies and
tools using in calculating sediment flow amount into Dau Tieng reservoir.

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

1. GIOI THIEU nghién ctru tinh toan bdi ling hd chira va sy
phan b lugng bun cat bdi lang trong hd chira
con kha khiém tén. Bén canh d6, két qua tinh
toan dong chay bun cat va boi ling ho chira
trong giai doan thiét ké thuong sai khac nhiéu
so voi thuc té xay ra trong giai doan van hanh.
Nguyén nhan cua su sai khac nay la do: (1) viéc
tinh toan dua trén ngué)n tai liéu thiéu tin cay,
luong bun cat di day thudng lay bang 20-30%

Hb chira 1a mot loai cong trinh thuy lgi dac biét
c6 nhiém vu lam bién doi va diéu tiét nguodn
nude phi hop véi yéu cau cua cac nganh kinh
té qudc dan. Viéc xay dung va khai thac hd chira
da tao ra tién d&é méi c6 vai tro quan trong ddi
v6i sy phat trién san xuat cong, nong nghiép,
lam nghiép, giao thong, thuy san, du lich,vv...
Lau nay, viéc thiét ké cac ho chtra nudce & nude
ta thudng ludn bd tri mot dung tich chét trix bun luong bun ?ét lo lung; (2) phuong ,phél? tinh
cét va goi thoi gian can thiét dé ban cat 1sp day  t0an don gian, chua xét hét cdc yéu t6 anh
dung tich chét 1a tudi tho hd chua. Viéc tinh uong dén luong bun cat vao, ra va qua trinh
toan bdi ling 1ong hd 13 mot khau rét quan trong boi l'Z}ng long ‘136. Thu,c teé qua trinh boi lang bun
trong thit ké hd chira va tinh tudi tho nhim cat ho chtra dien ra hét suc phure tap theo khong

dam bao cong ning cia hd. Hién nay, viee &ianva thoi gian. Vi vay, can phai nghién cuu,
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xdy dung phuong phap tinh toan bdi ling hd
chtra nude hop 1y, dam bao do chinh xac can
thiét.

Theo s6 liéu théng ké cua Toéng cuc Thuy loi
dén thoi diém hién nay ca nude ¢ 6336 hd thuy
loi (4 hd chira quan trong dac biét, 850 hd chira
16n, 1532 hd chtra vira va 3950 hd chira nho) co
tong dung tich khoang 14,6 ty m®, tudi cho
833.000 ha dat nong nghiép; cap nude sinh hoat
va phat dién. H6 Dau Tiéng 13 01 trong 04 hd
chtra quan trong dac biét do B Nong nghiép va
Phat trién Nong thon quan 1y gdm, vi tri hé Dau
Tiéng nam & thuong ngudn séng Sai Gon thude
pham vi 03 tinh T4y Ninh, Binh Duong, Binh
Phudc. Hé thong cong trinh duge xay dung tir
29/4/1981 wva dua vao van hanh khai thac tir
nam 10/1/1985, 1a ho diéu tiét nhiéu nam, dugc
thiét ké dé phuc vu khai thac da muc tiéu, quy
mo cong trinh hd chira cap dic biét. Luong cat
duoc khai thac hang nim khoing 674.200 m®,
hoat dong khai thac cat phan nao da anh hudng
dén quan 1y khai thac cia Hd va an toan ho
chtra, vi vay nghién ctru xac dinh bdi lang bun
cat ho Dau tiéng c6 ¥ nghia khoa hoc va thyc
tién cao. Hién nay trén thé giéi c6 nhiéu phuong
phap xac dinh bdi lang bun cat ctia cac hd chira.
Bai viét nay chung toi gidi thiéu vé phuong
phap xac dinh bdi ling bun cat cho hé Dau
Tiéng.

2. GIOI THIEU HO DAU TIENG

2.1 Théng s6 ki thuat hd Dau Tiéng

Hd Dau Tiéng c6 dung tich thiét ké 1,58 ty m®
nudc ung véi myc nudc dang binh thuong
+24,40 m, dién tich mdt nudc hd 1a 270 km?,
cao trinh Pap chinh +28 m, chiéu cao dap phu
68 m; hé théng kénh muong phuc vu tudi, ti€u
1a cong trinh cdp I véi tong chidu dai khoang
140 km.

Tdong lugng nude chay vao ho trung binh nhiéu
nam la 1.841 triu m®. Myc nudc chét +17,00
m ung v6i dung tich chét 1a 470 triéu m®, dién
tich mat thoang 5.500 ha, dung tich hitu ich cua
hd 12 1.110 trigu m?.

N
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Hinh 1: Bdn do hé thong thiy lgi Ddu Tiéng
2.2 Thyc trang khai thac cat ho Dau Tiéng

Trong long hd Dau Tiéng, tinh dén 12/2020 co
khoang 19 doanh nghiép khai thac cat dugc
UBND céc tinh cép phép trong do:

- Gidy phép khai thac khoang san [5]:

+ UBND tinh Tay Ninh cap 16 gidy phép (thoi
han tir 5 dén 27 ndm), vi tri cac moé chu yéu doc
theo 10ng séng cb, nam trén dia ban cac huyén
Tan Chau, Duong Minh Chéau va Chau Thanh;

+ UBND tinh Binh Duong cap 02 gidy phép;
+ UBND tinh Binh Phudc cép 01 gidy phép;

Tong cong suat khai thac khoang 674.200
m®/ndm. Hau hét cac mo cat dang khai thac hién
nay déu nam trén cac long séng co: nhanh Tong
L& Chan va nhanh Tha La. Hoat dong khai thac
cat & 1ong hd Dau Tiéng hién nay kh4 tran lan,
mot s6 doanh nghiép c6 bai tap két cat gan dap
nhu Cty TNHH MTV - Dau Tiéng 40, Cty
Duong Pai Lyc, Cty Pai Luc Phat,vv... dan téi
viéc van chuyén cat qua mit dap, qua dudng
quan 1y dap lam tiém an nguy co gy mat an
toan cong trinh, do dap va duong quan ly dap
khong dugc thiét ké dé van chuyén ct.

- Gidy phép hoat dong bén thuy noi dia
(GPBTND): S¢ Giao thong van tai Tay Ninh
cap 11 gidy phép; So Giao thong van tai Binh
Duong cip 06 gidy phép.

- Giay phép hoat dong trong pham vi bao vé
cong trinh thity loi: UBND tinh T4y Ninh cp
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08 gidy phép (cap tir 21/7/2016 dén 03/6/2018),
c6 07 gidy phép cip sau ngay 07/02/2017 sau
khi cong trinh ho Dau Tiéng dugc dua vao danh
muc cong trinh quan trong lién quan dén an
ninh qubc gia.

2.3 Sw cén thiét danh gia phan b bun cat va
lwong bun cat dén ho Dau Tiéng

Do long hd Dau Tiéng rong 16n, lyc lugng quan
Iy 10ng hd lai nho 1é nén viée giam sat hoat dong
khai théc cat ciia cac doanh nghiép gip rat nhiéu
kho khan, viéc khai thac trong 10ng hd dang vuot
tam kiém soat dan dén nguy co gay sat 19, thay
d6i dong chay, chat luong ngudén nudc do xao
tron cac 1op trAm tich tir viéc khai thac bira b,
khong theo dd an thiét ké.

Cong tac khai thac va van chuyén cat ciia cac
doanh nghiép bang cac xe tai trong 16n khong
nhitng tiém an nguy co gy mat an toan ho chira
ma con lam xudng cdp hé théng duong giao
thong xung quanh l1ong ho, nhung lai khong co
chinh sach thu phi cadc doanh nghiép khai thac
cat dé stra chita va bao tri hé thong cong trinh.

Hién nay hoat dong khai thac cét long hd chua
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. bé lam dugce diéu do,
ching ta can khung phap 1y nhu: xac dinh duoc
mirc d6 bodi ling, ngudng bdi lang an toan hod
chta; cac quy dinh k¥ thuat vé boi ling, khai
thac dam bao an toan hd chira; cac huéng dan
1ap quy trinh khai thac bdi ling hd chira; cac
giai phap quan 1y va khai thac bdi lang cac hd
chtra. Pé lam duogc diéu d6 chung ta can danh
gia duoc lugng can phan bé trong hd; lwong bun
cat dén ho hang nam.

3. KET QUA NGHIEN CUU

3.1 Tong quan phwong phap nghién ciru bdi
ling bun cat trén thé gigi

Tinh toan bdi lang hd chira di dugc nhidu nha
khoa hoc trén thé gidi quan tdm. Ngudi ta coi
ho chira dong vai trd quan trong trong phat trién
kinh té x4 hoi. Viéc bao ton va quan 1y bdi ling
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cac ho chira 1a mot phuong phap hiéu qua dé
duy tri kha nang trit nuéc nham dap tmg cac nhu
cau hon 13 xay dung méi, do d6 can thiét phai
tinh toan, quan 1y bdi ling hd chira. Trong thé
ky 20, tinh toan bdi ldng chu yéu 1a téng luong
bdi lang tir khu vue va kich thude dé c6 thé chua
dung luong bdi ling trong vong 50 dén 100
nim. Anh huéng cia boi ling theo khong gian
d3 duoc xét dén, ngoai trir gia thiét rang cac thé
hé tuong lai c6 du phuong tién tot hon dé giai
quyét cic van dé vé bdi ling hd chua. Tuy
nhién, van dé boi lang khong phai 1a dé dang dé
c6 thé giai quyét (Morris, 2003).

Viéc nghién ciru tinh toan boi ling hd chia
thuong dugce xac dinh dua trén co sé cac tai liu
thuc do vé& bun cat, dia hinh, cac tai liéu thuc
nghiém nghién ctru x6i mon dat. Bén canh do6
ciing phai ké dén lugng bun cat dén hd do x6i 10
bo h6. Su phan bd lugng bun cat boi ling trong
hé chira c6 thé xac dinh bang phuong phap kinh
nghiém va phuong phiap mo hinh toan. Céc
phuong phép kinh nghiém xac dinh bdi lang bun
cat ho chira chil yéu dua trén co s cac két qua
nghién ctru bdi lang cac hd chira trén thé gidi.
Céc phuong phap nay c¢6 uu diém 1a khong doi
hoi nhiéu vé s liéu dau vao, thoi gian tinh toan
nhanh. Tuy nhién két qua phan bd lugng bun cat
boi lang khong thé tinh toan chi tiét cho timg khu
vuc cu thé duge.

Phwong phdp so sdnh thé tich tinh todn boi
ling hé chiva: Phuong phap nay doi hoi phai c6
s6 liéu do dac dia hinh long hd: trac ngang, tric
doc theo cac ndm khac nhau. Dinh ky hang nam
do mit cat 1 1an vao thoi ky ho ddy nhat. Higu
sb dién tich mat cét ung vo1 mot cao trinh mat
nude théng nhat ciia nim sau trir nam trude (2
niam ké tiép) 1a lugng bdi hodc x6i tai mit cat
do trong khoang thoi gian tuong Umg. Luong
bdi hodc x6i cia mdi doan hd (khoang cach hai
mit cit ké nhau) dugc tinh bang binh quan cia
hai hi¢u sb dién tich hai mit cit ké nhau nhan
v6i khoang cach gitra hai mat cat d6. Boi ling
toan ho bang tong cong boi ling cac doan tir dap
tdi cura vao.

TAP CHi KHOA HOC VA CONG NGHE THUY LQ'1 SO 66 - 2021 3



[ KHOAHOC
Phuong phép quan tric va do dac luong bun cat
ling dong trong cac hd chira, thanh phan co Iy
ctia bun cat boi ling, dién bién ham luong bun
cat theo khong gian va thoi gian tai cac hd chua
cling dugc thyc hi¢n nham kiém tra cac phuong
phap tinh toan bdi ling.

Phwong phdp thong ké tinh lwong bin cdt dén
hé chira: khi str dung phuong phép thong ké dé
tinh lwong bun cat dén ho thi yéu cau dit ra 1a
chudi s liéu tinh toan phai da dai va dai biéu,
Trong thuc té, chudi sé liéu do phu sa thudng
ngan, nhu vay doi hoi nguoi tinh phai co xir 1y
thich dang nhu c6 thé kéo dai chudi sb liéu bun
cat. Mot trong nhiing cach thong dung hién nay
la xay dung quan hé gitra luu lugng nude véi
lru lwong ph sa hodc véi ndng do bun cat tong
cong.

Hyun-Suk Shin (1999) da st dung md hinh
Monte Carlo dé dinh lugng céc yéu td bat dinh
ctia bdi lang ho chtra hang nam va lily tich bdi
lang theo thoi gian. Ngoai ra, phan tich do nhay
cling dugc thuc hién dé xem xét tam quan trong
ctia hang loat cac yéu t6 mang tinh bat dinh
trong boi lang ho chira hang nam. Céc quy trinh
dé xuét duoc 4p dung cho hd Kenny trén luu
vuc song White thuoc Colorado. Két qua cho
thdy luu lugng dong chay hang nim va lugng
phil sa 1a nhitng yéu t& quan trong nhét quyét
dinh su thay ddi cua bdi léng hd chaa va tich
lity bun cat hang ndm ctia hd chira. Trong truong
hop ctia ho chira Kenny, su khong chéc chan thé
hién bang hé s bién ddi co thé 1a 65% cho boi
lang ho chira hang niam va 39% cho ho chta tich
Ity bun cat.

Xac dinh luwong bun cat bdi ling biang cac
phuong trinh kinh nghiém: Cac phuong trinh
kinh nghiém d¢ tinh lugng bun cat dén ho chira
duoc xay dung dua trén gia thiét lugng bun cat
nam la ham cda cac dic trung luu vuc va céc
diéu kién thuy van. Sau khi théng ké, phan tich
s liéu ciia 800 hd chira & My c6 dién tich luu
vue tir 2,5 dén 75.000 km?, Dendy va Bolton
(1976) da rut ra cac phuong trinh kinh nghiém

dé tinh toan bdi ling hd chua. Ranga Raju
(1996) cho rang viéc nghlen ctru vé van chuyén
bun cét co ¥ nghia rat quan trong d6i voi hoat
dong cua cac hod chira, dap dang va cac kénh
twdi khai thac nude trén séng. Trong cac thiét
ké ciia cc cong trinh nay thudng quan tdm dén
tai luong bun cat trén song, Nghién ctru da dé
cap dén vai tro cta viée tinh toan bdi ling bun
cat d6i véi hoat dong cta hd chua, dic biét d6i
v6i hiéu sudt ciia hd. Nghién ctru ciing da dua
ra mot s phuong phap tinh toan tai luong bun
cat dén ho sir dung cac cong thirc kinh nghiém.

Xdc dinh lwong bin cdt boi ling bang phwong
phap déng vi phong xag: nam 1971,
Krishanawami d tién hanh nghién ciru dung
ddng vi chi 210 (210Pb) va Xézi 137 (137Cs)
dé xac dinh boi lang bun cat. Co sé ciia phuong
phap la dua vao dac tinh dia hoéa cia 210Pb va
137Cs, so sanh hoat tinh ctia ching trong mit cat
trAm tich, tir 46 x4c dinh tudi trdm tich ctia ho
va biét duoc lang dong trong vong vai nim dén
hang chyc nam (t6i da 1a 150 nam). No6i dung
ctiia phuong phap 14 tién hanh iy cac cot bun
cat 1ong ho va xéac dinh phan b6 ham lugng Pb
- 210 theo chiéu sdu cot bun dé tir d6 tinh dugc
d6 bdi 1ap trung binh long hd, tirc 1a xac dinh
duoc tudi tho cua hd. Phan bd theo chiéu sau
cot bun s& dugc khang dinh qua phan b cia Cs
- 137 nhdm nang cao tinh chinh x4c cta cac tinh
toan. Sau d6 thu gép mau nudc va mau bun &
trén bé mit cta long hd. Tién hanh phan tich
ham lugng Pb -210 trong thanh phan hat lo ling
va trong mau bun cat dé xac dinh sy mat can
bang dong vi giita pha nudc va pha bun cat.
Trén co s¢ do tinh thoi gian luu trung binh cua
nude hd néu da biét duoc cin bang luong nude
vao va thoat ra khoi hd. Tuy nhién phuong phap
nay chi c6 thé ap dung sau khi hd da duogc tich
nudc mot sd nam, két qua tinh toan chi cb tac
dung hiéu chinh cac du bao boi lang trong qua
trinh thiét ké. Phuong phap nay duoc ap dung &
nhiéu noi nhu tai vinh Saguenay, Canada,
Marica, Béic M7§ va & mot ) vung khac trén thé
gioi.
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Xdc dinh lwgng bin cdt béi ling bang mé hinh
toan: Cudi nhirng nam 60 va dau thap ky 70 cta
thé ky 20, cuing v6i sy phat trién ciia may tinh
dién tir, nhidu mo hinh s tinh bdi ling va bién
d6i long dan da ra doi, bao gdm cac mé hinh mot
chiéu, hai chiéu va ba chiéu. Co s& 1y thuyét ciia
cac mé hinh nay 1 viéc giai gan dung phuong
trinh sai phan hitu han hodc phuong phap phan
tor hiru han cac phuong trinh lién tuc va dong
lugng cuia nudce va bun cat. Cac mo hinh toan xac
dinh phan bd bun cat boi lang c6 thé phan thanh
cac mod hinh mot chiéu, hai chiéu va ba chiéu.
Dbi voi hd chira dang song ¢ chiéu ngang hep
hon chiéu dai rat nhiéu thi c¢6 thé sir dung mo
hinh mot chiéu dé tinh toan. C6 nhiéu mé hinh
tinh todn boi lang ho chira, dién hinh 1a cac md
hinh HEC-6, RUS-1, GSTAS, FLUVIAL-12,
SSIIM, EFDC, WENDY,vv ... trong d6 m6 hinh
HEC-6 duoc ing dung rong rii trén thé gidi.

+ MO0 hinh HEC-6 do Trung tam K§ thuat Thuy
van Quan doi My xay dung tor nam 1973. PBay
12 m6 hinh mot chiéu viét cho dong chay trong
kénh ho 1ong dong, dung dé dy bao su bién d6i
dia hinh 10ng soéng, hd do bdi lang hodc x6i 16.

+ MO hinh RUS-1 do Vién Thuy cong
Matxcova xay dung tir nhiing nam 1970. Day la
md hinh tinh bdi lang mot chiéu viét cho dong
chay khong 6n dinh trong kénh hd, trong d6 uu
tién su dung cac cong thirc tinh strc tai bun cat
cia cac tdc gia Lién X6 cli nhu Shamov,
Velikanov, Goncharov,vv...

+ M0 hinh GSTAS (The General Stream Tube
Model for Alluvial River Simulation) do Cuc
khai hoang Hoa Ky xdy dung. Pay 1a mo hinh
mot chidu viét cho dong khong 6n dinh, nhung
c6 kha nang mé phéng mot vai khia canh nao
d6 ctia dong chay hai chiéu bang cach sir dung
dng dong dé tinh toan thuy luc va van tai bun
cat. M6 hinh c6 thé tinh bdi - x6i cho hon 10
cap hat khac nhau nhung khong mé phong dugc
qua trinh bdi - x6i ctia cac hat sét va bun.

+ M6 hinh FLUVIAL-12 do Howard Chang
xay dung tr ndm 1988. Day 1a mo hinh mot
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chiéu viét cho dong khéng 6n dinh.

+ M6 hinh SSIIM duoc Nils Olsen (Vién Cong
nghé Na Uy) xdy dung biang viéc st dung
phuong phap thé tich hiru han dé giai cac
phuong trinh Navier —Stokes trong khong gian
ba chiéu trén mot ludi co ban khong truc giao.
Mot md hinh thé tich hitu han ba chiéu khac
nhau ciing duoc str dung dé tinh toan ndng do
bun cat trong hd chtra bang viéc giai phuong
trinh khuyét tan ddi luu. M6 hinh cho cac két
qua tot trong viéc mo phong x6i mon day va kha
nang mo phdng bun cat min.

+ M6 hinh EFDC (Environmental Fluid
Dynamics Code) dugc co quan bao vé moi
truong My US EPA phat trién tr nhitng nim
1980 va dén nam 1994 duoc cac nha khoa hoc
ctiia vién Khoa hoc Bién Virgina tiép tuc xay
dung. Mo hinh 13 mé hinh da chiéu (1 chiéu, 2
chiéu, 3 chiéu) va n6 mé phong cac qua trinh
thuy dong luc hoc, van chuyén lan tmyén cac
vat liéu bun cat, chit 6 nhiém va chét dinh
dudng. M hinh da dugc ing dung trén nhiéu
noi tai mot sé séng ctia An Do. M6 hinh di tng
dung trén 60 du an dbi véi song hd, dat ngap
nudc, ving clra song va ven bién.

+ M6 hinh WENDY do Vién K§ thuét Thuy loi
va Moi truong Delf (Ha Lan) két hop voi To hop
K§ thuat Nui Tuyét (Australia) xay dung nim
1982. Pay 1a m6 hinh mot chidu viét cho dong
on dinh trén mang song. Ngoai cac mo hinh noi
trén, mot s6 phin mém ndi tiéng khac nhu
MIKE-11, MIKE-21. MOUSE (Vién Thuy luc
Pan Mach) déu ¢ cac module tinh bdi ling va
bién d6i 1ong dan tuong dbi tot.

Mbi mot mé hinh déu cé nhimng thé manh va
diém yéu khac nhau dan dén yéu cau s liéu vao
ciia cdc md hinh déu c6 muc do chi tiét khac
nhau, va cac diéu kién ung dung khac nhau. Do
d6, viéc lua chon mé hinh tinh toan thuc té phu
thudc vao nhidu yéu t, trong d6 phai ké dén:

- Muc dich nghién ctru va mirc d¢ chi tiét cua
thict ke.
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- Su bién ddi cua cac yéu té thuy lyc — bun cat
trong khong gian hay dac diém dia mao (ty 1€
gitta do rong, do sau va do dai) cua ho.

- Tinh hinh tai liéu, s liéu do dac vé dia hinh,
thiy van - thay luc - bun cét.

3.2 Téng quan phwong phap nghién ctru boi
ling bun cat trong nuéc

Hién nay, Viét Nam van chua c6 quy pham
huéng dan tinh toan dong chay bun cat va bdi
léng hd chira. Luong bun cat dén ho duoge xac
dinh trén co s6 s6 liéu thuc do bun cat lo ling
tai cac tram thuy van trén luu vue hd hodc luu
vuc tuong ty. Lugng bun cat di day 1y bang
20+40% bun cat lo limg. Luwong bun céat bdi
lang dugc udce tinh bang phuong phap don gian.
Vi vay, két qua tinh toan khi thiét ké thuong sai
khac nhiéu so voi thuc té xay ra trong qua trinh
van hanh hé. Trong nhitng ndm gan day, da co
nhiéu nha khoa hoc nghién ctru vé van dé boi
lang ho chtra bao gdm: xé4c dinh dung tich chét
ctia cac hd chira thuy loi - thity dién, cac phuong
phap tinh ton boi ling hd chira va mot sé6 mo
hinh todn mot chiéu, hai chiéu dé tinh toén va
du bao tdc do bdi lang hang nam cho hd chira.

O nudc ta, nghién ctru bdi lang ho Hoa Binh
trén song Pa dugc coi 1a co hé thdng va diy du
nhét. Vién khi tugng thuy van da tién hanh do
dac dién bién bdi lang va qué trinh thay dbi chat
liéu day va bun cat lo lung hang nam. Cac két
qua nghién ctru da dugc cong bd trong céc tap
chi va cac Hoi thao chuyén nganh.

Nam 1992, m6 hinh BCO1 do GS.TS. Ha Van
Khéi xay dung di duoc sir dung tinh toan boi
lang cho hd chira Yaly trong giai doan thiét ké
k¥ thuat. Day 1a lan dau tién mo hinh toan chi
tiét vé dién bién boi ling hd chura hang nam
duoc tng dung & nudc ta.

Cao DPang Du [1] da nghién ctru x61 mon luu
vue va boi léng hd Hoa Binh, xac dinh luong
bun cat gia nhap khu gitra bang mé hinh USLE
14 1,92 triéu tAn/ndm, tinh toan luong bun cat di
day qua Ta BU bang mot s cong thirc khac

nhau va di dén két luan luong bun cat di day
bang 30% luong bun cat lo ling.

Nguyén Vin Pho [1] dd nghién ciru bdi ling hd
Thac Ba bang dong vi chi 210 va xezi 137. Két
qué tinh toan cho thiy tong luong bun cat bdi
léng trong hd 1a 20,3 triéu tAn/nam, tudi tho
trung binh cta ho 1a 78,3 nam.

Nguyén Kién Diing, Tran Vin Quyét [1] st
dung bd s6 liéu khao sat cta Vién Khi tuong
Thuy van da tinh duoc luong bun cat bdi ling
long hd Hoa Binh thoi ky 1990 <1995 1a 60
triéu m%/nam, bun cat di day qua cua vao Ta Bu
bang 30% bun cat lo limg.

Cao Piang Du va Nguyén Kién Diing [1] “Tinh
toan bdi ling hd chira Son La” di sur dung
phuong phép can bang luong phu sa qua ho d6i
v6i ho chira Son La. Lugng phu sa chuyén dén
hé tir ludi song dugce tinh toan dya trén két qua
do dac tir cic tram thuy van, lugng phu sa gia
nhép duoc tinh bfmg lugng x61 mon tir dién tich
dat doc hai bd d6 vao ho chira, lugng phu sa
thao ra khoi hd duoc tinh toan theo phuong
phép Churchill va Brune. Céac tac gid da udce
tinh dugc luong phu sa thdo ra trong qua trinh
van hanh bang khoang 7% twong phu sa lo limg
d6 vao ho hang nam.

Pham Thi Huong Lan [2] da ing dung mo6 hinh
toan mot chiéu HEC6 tinh toan bdi lang hd chira
¢ Viét Nam, ung dung tinh toan cho hd chira
nuéc Ctra Pat, tinh Thanh Hoa. Két qua tinh
toan qua trinh boi ling buin cat trong thoi ky 10,
20.... 150 ndm van hanh, cho két qua nhu sau:
Téng lugng bun cat bdi lang trong hd sau 100
nam van hanh 1a 332,3 triéu m? trong d6 luong
bdi trong dung tich chét 1 200,1 triéu m® chiém
khoang 60%, luong bdi trong dung tich hitu ich
1a 132,1 triéu m® chiém 40% luong bdi trong
toan bd dung tich.

Nguyén Kién Diing [1] d& danh gi4 hién trang, du
bao dién bién bun cat hd chira Thac Ba bang mo
hinh HEC6. Két qua nhu sau: Tong lugng bun cat
boi ling 13 225,87 x 10 m®, Luong bdi trong dung
tich chét 1a 107,10 x 10® m?, chiém 47,42% tong
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luong bdi ling sau 50 nim vén hanh.

Luwong Van Thanh [6] su dung s liéu do dac khi
tuong thity van va bun cat tir ndm 1995 dén 2002 va
md hinh hai chiéu && mé phong ché do thiy luc va
kha ning bdi ldng ciia hd Tri An, dua vao két qué tinh
toan x4y dyng ban do phan ving mirc d6 bdi ling
long hd, tir 46 danh gia kha ning bdi ling theo timg
giai doan trong ndm va dy doan dugc kha nang nang
cao 1ong hd theo thdi gian do anh hudng ctia boi ling
dé c6 mét ké hoach quan ly van hanh, duy tu va bao
dudng h6 hop 1y va an toan.

Nguyén Thi Hong Chién va nnk [1] str dung bd sb
liéu thuc do ciia Tram moi truong va léng dong axit
Hoa Binh giai doan 1989 - 2007 d tinh dugc tdc do
bdi lang sau 19 ndm 13 65,8 triéu m®.

Ngb Lé Long [3] da nghién ctru tinh toan dugc
trung binh hd Nui Céc mdi nam bi bdi 520.000
m?, tao 16p bun cat bdi lang trung binh nam 1a
0,02 m/nam va dung cong thic cua Borland
Miller da du bao dugc: sau 25 nam van hanh,
luong bun céat boi lang tai 1ong hd 1a 12,7 triéu
mS; sau 60 ndm van hanh, cao trinh day hd trude
dap 14 33 m va khi hd bi bdi vuot cao trinh 34
m thi lugng bun cat s& 1ip dan ctra cong lay
nuée, viéc 1y luu luong binh quan Quq = 15
m%s qua cira cong 1a rat kho.

Vién Khoa hoc Khi tuwgng thuy van va Moi
truong (2014) da ung dung 3 mo hinh trong tinh
toan, du bao boi ling ho Tuyén Quang gom: 1-

LGN CONG NGHE |
M6 hinh SWAT tinh toan lugng bun cat hi¢n
trang dén hod va du bao dén nam 2050; 2-Md
hinh MIKE 11 x4c dinh va du bao bdi ling doc
s6ng; 3-M6 hinh MIKE 21 xac dinh phan b
bun cat boi ling theo khong gian va cho ra két
qua tinh todn nhu sau: dén nim 2050, tong
lwong bun cat lo ling d6 dén 13 189,47 triéu m®
va néu luong bun cat day bang 40% luong bun
cat lo ling thi tong lwong bun cat d6 vao hd
khoang 265 tricu m®, trung binh 6,6 triéu
m®/ndm, trong d6 lwong bun cat gia nhap ho tir
thuong luu Na Vudng chiém dén 71%, song Ma
chiém 16%, song Nang chiém 3%, cic song
khéc chiém 10%.

Vién Khoa hoc Thiy loi Mién Nam [6] da sir
dung céc phuong phdp Dendy-Bolton; phuong
phap USLE (universal soil loss equation);
phuong phap da giac Theissen, va phuong phap
khoan dia chat dé tinh toan trit luong bodi lang
bun cat hd chira Dau Tiéng, cac phuwong phap
khac nhau rat 16n. Theo phuong phap Dendy —
Bolton thi sau 2.164 nam; phuong phap USLE
(universal soil loss equation) thi 201 nam va
phuong phap khoan dia chét 1 177 nam thi day
dung tich chét (bang 1); theo phuong phap
khoan dia chat lugng cat boi lang tir nim 1985
dén nam 2013 1a khoang AVz15 = 72,66 triéu
m?, toc d boi ling trung binh 14 khoang 2,65
triéu m®/nam.

Bang 1: Téc d9 bdi ling long hd Dau Tiéng va tudi tho hd chira
tinh theo cac phwong phap khac nhau

Heé s6 Luong bun cat Dung tich hd Thoi gian dung
TT | Phwong phap tinh b (‘A)i.lflng boi lang con lai sau 100 | tich chét bi day
(10°m®/nim) nam (%) (nam)
1 |Dendy - Bolton 96,5% 0,22 98,6% 2.164
USLE
2 | (universal soil loss 96,5% 2,34 85,2% 201
equation)
3 |Khao st dia chat 2,65 83,2% 177

3.3 Phuwong phap va cong cu mé hinh toan

danh gia phan bd bun cat hé Diu Tiéng

3.3.1 Phwong phdp thuc hién danh gia bun cat
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Dé tai két hop cac phuong phap: img dung mo
hinh toan va phan tich thong ké dé giai quyét
van dé dat ra. So dd nghién ctru dugc thé hién
nhu sau:

Hinh 2: So do khoi thuc hién bai toan

Trong nghien ctru ndy, cdc mo hinh toan thuy
van va thuy luc dugc thiét 1ap dé danh gia cac
diéu kién khi twong thily vin va dic diém bun
cat cua luu vuce va hd Dau Tiéng. Mot su két
hop gilta mdé hinh SWAT (Soil & Water
Assessment Tool) dung cho mé phong thuy
van va x01 mon trén luu vuc va bé6 mo hinh
Mike DHI dugc coi 1a mot su két hop kha tién
dung va tan dung dugc cac thé manh cua tung
mo hinh. Chi tiét thiét 1ap cic mo hinh nhu sau:

(1) M6 hinh mo phong dong chiay mat SWAT

SWAT 1a md hinh thuy van va bun cét luu vuc
¢6 wu diém 1a mot md hinh ban phan bo c6 kha
nang tinh todn cao cho bai todn mua-dong chay,
x61 mon va cac nguodn thai phat tan trén luu vuc
[12]. M6 hinh dugc thiét 1ap dé mo phong dong
chay cho céc tiéu luu vue khu gifra va luu vyuc
dén hd Dau Tiéng. Két qua md phong dong
chay tai cac tiéu luu vuc 1a dau vao cho md hinh
hd chira.

(2) Mé hinh thity lyrc Mike 11 v MIKE21

Ho mo6 hinh Mike DHI do vién thuy lyc Pan
Mach phat trién 14 cdc mo hinh kha pho bién &
Viét Nam va trén thé gidi. Mo hinh rat noi tiéng
v61 module 1D nho kha nang tinh todn manh,
do tin cay cao, kha nang tich hop mé phong céac
module khac nhu bun cat, cong trinh, tinh ti¢n
dung ciing nhu sy phat trién sang 2D va 3D

[13,14,15].

Mo hinh thuy luc dugc thiét lap dé mo phéng
muc nudc, luu luwong va phan bd bun cat ctia hd
Dau Tiéng

3.3.2 Thiét lgp mé hinh SWAT

Pé thiét 1ap duoc mo hinh toan, cac s6 liéu, tai
liéu can thiét bao gom:

+ Ban dd dia hinh: Ban d6 dja hinh luu vuc song
dugc dung dé tinh toan dic trung luu vuc va xac
dinh mang song trong md hinh

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

+ S6 liéu khi tugng: 1a yéu t6 dau vao dé tinh
toan dong chay.

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

3.3.2.1 Dir liéu dau vao
a) Dir lieu tham phu, dia hinh va su dung dat

Ban d6 DEM 30 (d6 phan giai 30m/pixel) luu
vuc song Sai Gon Pong Nai

Ban dd hién trang st dung dét, ban dd thd
nhudng luu vic séng Sai Gon Pong Nai

b) Dit lieu khi twong thuy van

Dt liéu khi tuong thuy van dua vao mo hinh
gém c6: dit liéu nhiét do, bde hoi, luu lugng tai
cac tram Can Dang, Phudc Hoa, Tay Ninh,
Phudc Long, Pong Pht, Pak Néng co liét tai
liéu tir 1980 dén 2020.

3.3.2.2 Phan chia luu vuc

Duya trén ban do sb d6 cao DEM mé hinh
SWAT sé& xéac dinh chiéu dong chay, sau d6 tu
dong mo phong mang ludi séng sudi. Dua trén
mang ludi song sudi SWAT phan chia luu vuc
thanh cac tiéu luu vuc theo tiéu chi diém dau
cua tiéu luu vuce 1a thuong luu cua con song va
két thuc 1a diém nhap luu cia nhanh song véi
nhanh sdng khéc.

Bang 2: Tiéu chuén phén loai mirc d9 chinh xac ciia két qua mé phéng theo 2 chi so
Nash-Sutcliffe (NSI), va sai sé tong lwgng PBIAS
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. . PBIAS %
Phan loai . - . .
Daong chay Bun cat
Tot 0.75 <NSI<1 PBIAS < =10 PBIAS <= 15
Kha 0,65 <NSI=0.,75 | £ 10 =PBIAS<+15 | £15<PBIAS <<+ 30
Trung binh 0.5<<NSI<0,65 | £15<PBIAS <+25 | £30=<PBIAS <=£55
Dudi trung binh NSI<0.5 PBIAS > £ 25 PBIAS > £55

3.3.2.3 Hiéu chinh kiém dinh luu lwong dong chay Céc tram thuy vian duogc lya chon dé hiéu chinh
va kiém dinh gdbm Phudc Hoa, Can Piang. Két

Dé danh gia d6 chinh x4c cua két qua mé phong, , n A
qua hi¢u chinh kiém dinh cho thay hau hét cac

dé tai sir dung 2 chi tiéu 1a chi s6 Nash-Sutcliffe A :
(NSI), va sai sb tong luong PBIAS. tram c6 chi s6 Nash trén 0,7.

Budng qua trinh leu lurong dong chay hidu chinh Budmg qua trinh luu lugng dong chay kiém dinh

J}ﬁﬂk’JﬁJ A

Hinh 3: Puong qua trinh luu lwong hiéu chinh, kiém dinh tai tram Phudce Hoa

Dudng qua trinh luu lwong déng chay hiéu chinh Duong qua trinh luu lvong dong chdy kiém dinh

“}kﬂkjkﬂkﬁ‘“k““ﬂbﬂuﬂ

Hinh 4: Duong qua trinh luu luwong hiéu chinh, kiém dinh tai tram Can Dang

Bang 1: Bang tong hop két qua hiéu chinh md hinh SWAT mé phéng dong chay

Thoi gian hiéu chinh Thoi gian kiém dinh
Bit ddu | Két thic Nash Biit diu Két thiic 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

Tram
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3.3.2.4 Hiéu chinh kiém dinh dong chay bim cat  dé tién hanh hiéu chinh kiém dinh bun cat.

Do trén luu vyc tinh toan khong c6 tram do luu Tién hanh hiéu chinh cho nim 1998 va kiém
luong bun cat, do d6 lya chon tram Song Lity  dinh cho nam 2000, két qua hinh 5 va hinh 6.
voi déy du 6 lidu dya trén sé luu vuce tuong tu

53 trinh tong lvgng bun ng - hiéu chinh Dudng qua trinh téng lueng bun cit thing

PN A

Hinh 5: Duong qua trinh luu luwong hiéu chinh Hinh 6: Puong qud trinh luu heong kiém
tai tram Song Lity nam 1998 dinh tai tram Song Liiy nam 2000

Két qua hiéu chinh kiém dinh cho thiy chi s6 + Thiét1ap mé hinh thiy lyc 1 chiéu MIKE 11:

Nash(NSI) va PBIAS déu dat yéu cau So do mang séng bao gom cdc song chinh:
Bing 2: Két qua hiéu chinh, kiém dinh bun cat  Song Sai Gon: Tir hd Dau Tiéng dén ngi ba
Nam NASH PBIAS nhap luu voi song Pong Nai dai khoang 144
1998 0,56 18,63 km, (hinh 1)
200 0,55 17,70 + Thiét 1ap mo hinh thay lye 2 chieu MIKE

. \ A 21FM, (hinh 2).
3.3.3 Thiét lagp mé hinh thuy lyc 1 chiéu, 2 chiéu (N )

vy ey
) Sl — = z = 2 = =
VI W Dl Ty
=1
ety B
Hinh 7: So dé mang mo hinh thuiy Hinh 8: Thiét Igp md hinh MIKE 21FM

luc Mikell tai khu viec nghién cuzu
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3.3.4 Két quda mo phéng thiiy lwc
3.3.4.1.Két qua moé phong muc nudc va van toc dong chay trong ho
K&t qua mé phong muc nude va van toc dong chay hd Dau Tiéng trong mua Iii va mua can nhu sau:

Hinh 9: Muc niréc ho trong mua kiét Hinh 10: Muc nuweéc ho trong mia lii

3.3.4.2 Két qua mé phong hinh thdi long ho Dau
T iéng
Su bién dong dia hinh ddy & khu vuc hd Dau
Tiéng 1a két qua tic dong truc tiép cila cac
qué trinh thily dong lyc va van chuyén bun
cat. Két qua tinh toan cho thiy anh hudng
I, ctia dong chay 1@ 1am ting 18n rd rét téc do
B boi lang tai hé do mot lugng bun cat kha 1on

Hinh 11: Vdn toc dong chay trong ho m/s dua vao hd.

Wi Wi

Hinh 12: Bién déi dia hinh 1ong hé Dau Tiéng Hinh 13: Bién ddi dia hinh long ho

trong mua can (m) Dau Tiéng trong mia li (m)

LA A

1[-‘

Hinh 14: Phan bé bun cat hé Dau Tleng (g/m3) Hinh 15: Téc dg bién doi dia hinh
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3. KET LUAN

Hién nay trén thé gidi va trong nudc co nhiéu
phuong phap xéac dinh bdi ling bun cat ho chira;
mdi phwong phap c6 nhitng wu va nhugc diém
khéc nhau. Trén co s& diéu kién hién trang, dac
diém ty nhiém luu vuc va ngudn tai liéu, sb lidu

long ho Dau Tiéng (mm/ngay)
hd Déau Tiéng, chung t6i két hop cac phuong
phap mé hinh toan va phan tich théng ké dé
danh gia phan bd bun cat dén hd chira. Bai bao
gi6i thiéu vé& phuong phap danh gia boi lang ho
Dau Tiéng chi méi & két qua budc dau, can co
thoi gian dé kiém nghiém va bd sung céc tai

li€u, sO liéu dé mo hinh toan sat thyuc té hon.

TAI LIEU THAM KHAO

[1]

Tuyén tdp bao céo tai héi thdo khoa hoc “Panh gia anh huong caa hd chira Hoa Binh téi
moi truong . Vién Khi twong thdy’ van. Ha Noi 12-2018. o
Pham Thi Huwong Lan (2017), “Van dé nghién ctru lya chon m6 hinh toéan tinh toan boi lang

Experiences from five continents, Earth’s Future, 2, 256-280,

[2]
hd chira & Viét Nam”, Tap chi Khoa hoc Ky thudt Thay loi va Méi trieong.

[3] Ngd Lé Long (2012), “Panh gia su boi ling 1ong hd chira hd NGi Cde, dé xuat giai phap bao
vé va str dung bén viing”, Tap chi Khoa hoc Ky thudt Thay loi va Méi trieong.

[4] Vién Khoa hoc Thay loi mién Nam (2013), “Béo céo téng hop Quy hogch viing long hé Dau
Tiéng va khu dau méi phuc vu quan ly khai théac da muc tiéu”.

[5] Tong cuc Thuy lei (2019), “Béo c4o tinh hinh cap giay phép cho cac hoat dong trong trong
pham vi bao vé cong trinh thuy lgi do B6 quan ly ”, (Tai liéu phuc vu héi ngh; giao ban cac
don vi KTCCTL thugc B Nong nghiép va Phat trien Nong thén, ngay 16/8/2019 tai Cong
ty TNHH MTV KTTL Dau Tiéng — Phuéc Hoa).

[6] Dé cuong dé tai cap B¢ “Nghién ciu giai phap quan ly, khai thac boi ling caa cac hd
chura quan trong dac biét dam bao an toan, hiéu qua "2022-2022. Vién Khoa hoc thauy loi
Viét Nam.

[7] David C. Froehlich et al (2017), Estimating reservoir capacity loss from sedimentation. The
third National dam safety conference, 18-19 February, 2017.

[8] Liphapang Khaba et al (2017), Calculation of reservoir capacity loss due to sediment
deposition in the Muela reservoir, Northern Lesotho. J. International Soil and Water
Conservation Research, 5 (2017): 130-140, 2017.

[9] G. Mathias Kondolf et al (2014), Sustainable sediment management in reservoirs and
regulated rivers:
doi:10.1002/2013EF000184.

[10] D.Chaudhuri et al (2013), Reservoir sedimentation and its remedies, Conference Paper:
India Water Week 2013, At New Delhi, May 2013.

[11] Government of India, Central Water Commission, Central Dam Safety Organisation,
Handbook for Assessing and Managing Reservoir Sedimentation, R. K. Puram, New
Delhi 2019.

[12] S.L. Neitsch et al (2002), Soil and water assessment tool User’s Manual version 2000.

[13] DHI (2017), MIKE 11 Reference Manual.

[14] DHI (2017), MIKE 21 Flow Model, Hydrodynamic Module User Guide.

[15] DHI (2017). MIKE 21 Flow Model Mud Transport Module User Guide.

12 TAP CHI KHOA HOC VA CONG NGHE THUY LQI SO 66 - 2021



