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NGHIEN CUU AP DUNG MO HINH HEC-RESSIM
PHUC VU PIEU TIET LIEN HO CHUA
TREN LUU VUC SONG PA

Pham Vin Tuén’

Tém tat: Vin hanh t6i wu lién hé chira theo quy trinh hién nay dang la mét bai todn dwge quan
tam va nghién civu. Nghién ciru nay bude dau dp dung thir nghiém mé hinh HEC-RESSIM tinh todn
diéu tiét lién ho chiva Lai Chdau, Son La, Hoa Binh trén song Da dp dung thir nghiém cho trdn lii nam
2014. Két qua bai todn diéu tiét lién ho chira Ho Lai Chédu, Son La va Hoa Binh cho thay hiéu qud
cat lii da tang lén ré rét. Puong qud trinh heu heong nwde & tram thity van Bén Ngoc sau khi diéu
tiét cho thdy khéng nhitng dinh lii di dwoc cdt hop Iy ma ca leu lwong dinh lii ciing dwoc giam di
rdt nhiéu. Diéu nay cho thdy hiéu qud ré rang ciia bai todn diéu tiét lii lién ho chiva Lai Chdu, Son
La, Hoa Binh khi ap dung mo hinh HEC-RESSIM cho tran lii nam 2014. Nghién cvuu da ung dung
diroe mé hinh mé HEC-RESSIM cho bai todn diéu tiét lii hé thong lién ho chira trén séng Pa c6 can
thiép vao mé hinh mé bang cdach sir dung cdc cau lénh bé sung cho cdc truong hop diéu tiét dé cdt
gidm lii theo quy trinh vdn hanh lién ho chira. Két qua dp dung kha tot, phix hop véi bai todn tinh

toan diéu tiet lién ho chira trén luu viee song.

Tw khéa: Lai Chau - Son La - Hoa Binh, HEC-RESSIM.

Ban Bién tap nhan bai: 26/6/2018 Ngay phan bi¢n xong: 15/8/2018 Ngay dang bai: 25/9/2018

1. Pat van dé

Hién nay mo hinh toan n6i chung va moé hinh
toan thuy van va tai nguyén nudc noi riéng dang
phat trién rat nhanh chéng vi ¢6 cac uu diém sau:
(1) Pham vi ing dung réat rong rai, da dang voi
rat nhiéu loai mé hinh. M6 hinh toan rat phu hop
voi khong gian nghién ctu rong 16n nhu quy
hoach thoat Ii cho luu vuc song, diéu hanh hé
théng cong trinh thuy loi, quan 1y luu vue, quy
hoach, quan 1y va phat trién ngudn nudc; (2)
Ung dung mé hinh toan trong thuy vin gia thanh
ré hon va cho két qua nhanh hon mo hinh vat ly;
(3) Viéc thay d6i phuong an tinh toan thyuc hién
rat nhanh chong va don gian. Trén thé giGi, cac
mo hinh toan thuy van da dugc nghién ctru va
phat trién rong rai [1], ¢6 thé dwoc chia thanh hai
nhom chinh nhu sau: (1) Nhém mo hinh thuy
vin nudc mat: Ban dau 1a nhitng mo hinh ban
kinh nghi¢m dang hdp den, sau d6 l1a cac mo
hinh dang nhan thirc (hop xdm), mo hinh ngiu

nhién, md hinh thuy dong luc hoc. Trong d6 cac
md hinh dugc phat trién dwa trén cac trudng phai
thity van, thity luc & trén thé gii nhu Delf3D va
Sobex ¢ Ha Lan, Marine ¢ Phap, ISIS & Anh,
MIKE cua DHI ¢ Pan Mach, TANK ¢ Nhat
Ban, HEC va EFDC ¢ My¥; (2) Nhém mo hinh
thity vin nude dudi dat: Puoc phat trién tir gitra
thé ky trude cho dén nay, hay con duoc duoc goi
12 m6 hinh hoa dia chit thay vin. C6 nhiéu cach
phan loai nhung dugc chia thanh hai nhém chinh
12 m6 hinh dong chay nudc dudi dat ma dai dién
la mé6 hinh MODFLOW, AQUIFEM, PLASM
va md hinh di chuyén chat dai dién 1a mé hinh
SEAWAT, PARTH3D, MODPATH, FLOW-
PATH.

Trong cac phan mém mé hinh toan thuy vin
nude mat va nude dudi dit nodi trén thi cé hai
hudng phat trién 1a mo6 hinh thwong mai va mé
hinh mién phi. Trong d6 cidc md hinh toan thuy
vin ma ngudn mo dang dwoc nghién ciru phat
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trién trén thé gii cho dén hién nay, bao gdm ba
nhom chinh nhu sau: (1) Nhom phﬁn mém mién
phi nuéc mat: TANK, NAM, HEC-HMS, HEC-
RAS, PRMS, CREST, DHSVM, PRMS,
HBV/HYPE, TOPMODEL, BTOPMODEL,
SWMM, SWAT; (2) Nhém phan mém mién phi
nuée dudi dat: MODFLOW, SEAWAT,
SVFlux, FEHM, HydroGeoSphere, MicroFEM,
OpenGeoSys; (3) Nhém phan mém mién phi co
ca nudc mit va nude dudi dit: GSFlow. ..

M5 hinh toan thily van md, mién phi cé uu
diém hon so véi cdc mo hinh toan thuy vin
thwong mai (mi ngudn dong) 1a duoc st dung
riéng, phat trién timg mé dun theo yéu ciu cua
ting bai toan va rat phit hop trong dao tao tng
dung chuyén nganh ¢ truong Dai hoc. Bén canh
d6 moé hinh toan thity vin mo, mién phi con co
cong ddng nguoi st dung rong réi trén toan cau
cung phat trién va hd trg. O Viét Nam hién nay
cac mo hinh m¢ dugce ap dung chu yéu 1a cac mo
hinh khi twong, khi hau va hau nhu st dung cac
mod hinh thwong mai nhu bd mé hinh MIKE,
Delft3D, SOBEK, ISIS,... trong linh vuc thuy
van va tai nguyén nude. Cac mo hinh mé, mién
phi chua dugc ap dung nhiéu & Viét Nam, c6
mdt s6 nghién ctru sir dung cac mo hinh HEC-
HMS, HEC-RASS va HEC-RESSIM trong céac
bai toan mé phong, chwa c6 su can thiép nhiéu
vao mi ngudn va phuong phap sin c6 cua cac
mo hinh. Nghién ciru nay bude dau tip trung vao
vigc ap dung thur nghiém mo hinh HEC-RESSIM
ddi v6i bai toan diéu tiét lién ho chira von rat
phirc tap va can phai b sung cac trudng hop tinh
toan theo quy trinh van hanh bang cach bd sung
cac cau Iénh vao trong mo hinh.

2. Phwong phap nghién ctru va thu thap tai
liéu

Nghién ctru nay tép trung ap dung thir nghiém
m6 hinh HEC-RESSIM doi véi bai toan diéu tiét
lién ho chira theo quy trinh van hanh.

2.1 Gidi thiéu mé hinh HEC-RESSIM

M6 hinh Hec - RESSIM (Reservoir System
Simulation) dugc Trung tam ky thudt Thuy van,
quan d6i Hoa ky (Hydrologic Engineering Cen-
ter, U.S. Army Corps of engineering) phat trién
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Ién tr m6 hinh HEC-5. M6 hinh nay duoc su
dung rong rai trong viéc mdé phong cac cac bai
toan kiém soat 1&i va diéu tiét hé thong ho chira.
Hec Ressim bao gf)m cac giao di¢n dd hoa dep,
tién ich, d& st dung va c6 thé phat trién, tich hop
thuan loi voi cac mo6 hinh mé thudc b mo hinh
HEC (HEC HMS, HEC RAS,...) va cac m6 hinh
mé khéc. Nguyén 1y tinh toan diéu tiét dong chay
trong ho chira dwa vao hé phuong trinh cin bang
nudc va phuong trinh dong luc cung vdi cac
duong dic trung, tham s6 mo ta dic tinh cua hé
thong cong trinh [2].

- Phuong trinh can bang nudc:

SE=a()-ar(y) M

- Phuong trinh dong luc cho cac cong trinh

xa It ¢ dang tong quat 1a ham cua 3 tham sé:

Qx,(t)=1f,[ A, Z(t),Zh,(t)] (2)

Trong d6: Q(t) 1a qua trinh 1t dén, qr(t) 12 qua
trinh Iuu lugng xa khoi hd bao gom luu lugng
x4 qx(t) qua cong trinh xa i (c6 diéu khién va
chay tu do), luu lwong qua cong trinh lay nudc
qc(t), dan dong, qua tudc bin nha may va luu
luong ton that do thdm va bdc hoi.

Giai hé phuong trinh trén xac dinh duogc
dudng qué trinh luu lugng xa gx(t) su thay ddi
muc nude va dung tich cia hd chira.

Hec-ResSim bao gém cac cong cy: mod
phong, tinh toan, luu trix s liéu, quan ly, dd hoa
va bao cao hé thong ngudn nudc. HEC dung
HEC-DSS (Data Storage System) d¢ luu trit va
stra d6i cac hé théng s6 lidu vao ra. ResSim bao
gém 3 modun: thiét lap luu vuc (Watershed
setup), mang lu6i hd (Reservoir Network) va mo
phong (Simulation). Mbdi 1 mdédun c6 1 muc dich
riéng va tap hop cac cong viéc thuc hién qua
bang chon (menu, toolbar) va biéu d6 (Hinh 1).
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Hinh 1. So d6 tong qudt cdc mé dun ciia mé hinh HEC-ResSim

2.2 Thiét ligp mé hinh HEC-RESSIM mé

phéng hé thong hé chiva Lai Chdu, Son La,
Hoa Binh trén song Da

Nghién ciru duoc tién hanh thir nghiém mé
hinh HEC-RESSIM cho 3 hd chtra Lai Chau, Son
La, Hoa Binh trén song Pa theo so d6 hinh 2.

X o
T o
grm s [

T |
B3 o

Hinh 2. So do mang luoi hé z‘ho”hg tram khu viec nghién curu

Céc sb liéu dong chay dén duoc tinh toan tir
mé hinh NAM va céc s6 liéu phuc vu bai toan
nhu sau:

- Dit liéu (Time series): Céc s6 liéu luu lugng
dén ho Lai Chau va nhap luvu Nam Giang, Ban
Cing nam 2014 sau khi dung bo thong so cua
mé hinh Nam dé mé phong thoi gian 1 tur
1/06/2014 dén 30/09/2014 vao luu vuc song Da;

- Ban d6 luu vuc song Pa dang .shp;

- Thong s6 cua cac doan dan (Reach): hé s6

muskingum (K, X) tinh cho truong hop khong
¢6 hd chira;

- H chira (Reservoir): Thong tin vé thong s6
vat ly:

+ Cac quan hé dic trung dia hinh long hd
Z~V,7Z~F

+ Céc thong s vé ton that: Boc hoi

+ Céc loai cong trinh x4: c6 cua va khong co
cira diéu khién

+ Muc nudc gia cudong
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+ Muc nudc dang binh thuong Xét truong hop khong co hd chira, chi co
+ Muyc nude chét dong chay tu nhién trong song, st dung luu
2.2.1 Thiét lgp mang luéi séng khéng ¢6 hé  lugng ¢ 3 tram Lai Chau, Ban Cung, Nam Giang
chira thoi gian tir 1/06/1975 dén 30/09/1975 (Hinh 3).

Hinh 3. Mang luéi séng Pa trong HEC-RESSIM truwong hop khéng c6 ho chira

2.2.2 Thiét Idp mang luéi séng Pa khi ¢é ba  luu Nam Giang, Ban Cing nam 2014 duoc 1ay
hé chira Lai Chdu, Son La, Hoa Binh mo hinh mua rao ra dong chay NAM, thoi gian
S6 liéu luu lugng dén hd Lai Chau vanhap  tir 1/06/2014 dén 30/09/2014.

Hinh 4. Mang ludi lién ho chiva Lai Chdu, Son La, Hoa Binh trong HEC-RESSIM
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S6 liéu luu lugong dén ho Lai Chau va nhap
luu Nam Giang, Ban Cung nim 2014 duoc liy
mo hinh mua rao ra dong chay NAM, thoi gian
tir 1/06/2014 dén 30/09/2014.

- Xét bai toan diéu tiét 1 lién hd chira trén
song Da theo quy trinh van hanh lién hd chta
Lai Chau, Son La, Hoa Binh [3] theo cac budc
nhu sau:

+ Budc 1: Xa nude don 1ii vao thoi ki i chinh
vu tir 16 thang 7 dén 25 thang 8, khi c6 canh bao
trong 48 dén 72 gid toi, muc nude tai Ha Noi qua
murc bao dong I, dong thoi dy bao dong chay
dén 3 hd 16n, muc nude 3 hd dang 6 MNDBT,
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khi d6 c4c hd Lai Chau, Son La, Hoa Binh bit

budc phai xa il dé ha muc nude hd téi mic quy

dinh nhu trong bang 2, dam bao san sang don 1ii
Bang 1. Myc nuoc don lii cho phép

Ho chira ZTL (m)
Lai chau 285
Son La 194
Hoa Binh 101

+ Budc 2: Cét giam lii cho ha du - Dé cit
giam 1 phai can ctr vao ngudng cit 1 theo
quy trinh nhu trong bang 2.

Bdng 2. Nguwéng cat lii cho ba ho nam 2014

STT HO Lai Chau Hb Son La Hb Hoa Binh
Qdinh Qcitta Qc: lhﬁ Qdinh Qcit1a cht 1: Quinh Qcit1a QC; l:
(m/s)  (m%/s) %) (m¥s)  (m/s) %) (m¥/s)  (m%s) %)
2 5390 5000 92 6300 4000 63% 4500 3500 T7%

- Thiét 1ap cac ham va 1€nh van hanh cho bai
toan diéu tiét 1d theo quy trinh van hanh lién ho

chtra Lai Chau, Son La, Hoa Binh nam 2014 nhu
trong bang 3, cac budc thé hién nhu dudi day.

Bdng 3. Cdc ham diéu tiét lién ho chira nam 2014

HO chira Ham xa Lai Chau Son La Hoa Binh
Qdinh I Qmax =5390 rn3/s Qmax =6 300 rn3/S Qmax =4500 1’1’13/S
IF
3 > < 3 < 3 < 3
Xa thuong (Rule xa thuong) Quaén <4000 m’/s Qaén <4000 m’/s  Quaén < 3500 m’/s
H>215m H>117m
- > >
XaLi ELSE IF H= (2190558 O(I:fl?/]?m) (MNDBT) (MNDBT)
s (29000 m?/s) (26000 m®/s)
Cit ELSE Qaén > 5000 m3/s Qaén > 4000 m3/s  Qqén > 3500 m3/s

+ Budce 1: Khi Iii 1én thi xa bang luu luong
dén, giit hd & MNTL. Cin ctr vao du bao thuy
van xac dinh mot gia tri dinh 1ii, va néu luu luong
dén bang mot luu lugng Q cit 1i (quy dinh ¢
bang 3) thi chuyén sang diéu tiét cat 1i;

+ Budc 2: Cit lii bang cach xa mot luu luong
bang luu luong x4 cudi cung cua bude 1. Tich
nude dén MNDBT;

+ Bude 3: Khi myc nudc trong hd bang
MNDBT thi tiép tuc xa 1ii bang luu lwong dén va
mé& hét cac cia xa dé gitt muc nude hd &
MNDBT.

+ Budc 4: Khi dd mo hét cira x4 ma 1ii vin

1én thi van hanh an toan ho, sir dung dung tich &
phan trén va bao cdo co quan c6 trach nhiém.

3. Két qua va thao luin

3.1 Két qua hi¢u chinh mé hinh HEC-
RESSIM khi khéng c6 ho chiva

Str dung phuong phap MUSKINGUM dé
dién toan dong chay trong song va hiéu chinh hai
thong sb 14 thoi gian lan truyén K (t) va hé sé suy
giam X (0-0,5) sao cho khi dién toan i vé tram
Ta Bu va Hoa Binh thi duong qua trinh tinh toan
va thyc do 1a phit hop v6i nhau vé d6 16n dinh 1
va thoi gian xuat hién dinh Iii. Két qua hiéu chinh
hé s6 K va X trong bang 4 nhu sau:
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Bang 4. H¢ 56 dién toan muskingum

R Hé sb
Poan séng
K X
Néam Giang - Lai Chau 6 0.2
Bén Cung - Ta Bu 6 0.2
Lai Chau- Ta Bu 12 0.2
Ta B- Hoa Binh 12 0.2

Hinh 4. Dién todn muskingum tai niit kiém tra: (a) Ta Bi; (b) Hoa Binh

Két qua hiéu chinh tai nit kiém tra Ta BG va Két qua bai toan diéu tiét lién hod chira Lai
Hoa Binh duoc thé hién trén hinh 4. Chau, Son La, Hoa Binh nhu sau:

Két qua hiéu chinh cho thay duong qué trinh + Ho Lai Chau, Son La va Hoa Binh: Hiéu
dong chay tinh toan va thuc do tai hai nit Ta BG  qua cat Idi ting 18n 13 rét, mot s6 két qua so sanh
va Hoa Binh tuong ddi phu hop. duoc dan ra trong hinh 5a-5c, bang 5.

3.2 Két qua trng dung mé hinh HEC + Két qua sau khi diéu tiét tai tram Bén Ngoc:
RESSIM diéu tiét lii hé thong ba ho chira Lai  Két qua dugc thé hinh nhu hinh 5d, bang 6.
Chdau, Son La, Hoa Binh

TAP CHi KHI TUQNG THUY VAN
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Hinh 5. Két qua diéu tiét ho: (a) Lai Chau; (b) Son La, (c) Hoa Binh; (d) Két qua qud trinh leu
luwong nuoc sau khi diéu tiét tai Bén Ngoc

Bang 5. Hiéu qua giam lii khi ho chira Lai
Chdu, Son La, Hoa Binh vin hanh cdt lii

Truong Luuluwongliilon  Hidu qua giam 1i

DPuong qua trinh luu lugng nudce ¢ tram thuy
van Bén Ngoc sau khi diéu tiét cho thiy khong
nhitng dinh 1a da duoc cit hop 1y ma ca luu
lugng dinh 1ii ciing duoc giam di rat nhiéu. Didu
nay cho thay hiéu qua rd rang cua bai toan diéu
tiét 1 lién ho chtra Lai Chau, Son La, Hoa Binh
khi &p dung m6 hinh HEC-RESSIM cho tran 1t
nam 2014 (Bang 6).

hop i nhét (m3/s)
Te  Hocit AQ(ms) %
nhién I
Lai Chau
2014 5390 5000 390 7.20%
Son La
2014 6300 4000 2300 36.50%
Hoa Binh
2014 4500 3500 1000 22.20%

Bang 6. Hiéu qua giam li van hanh cat lii & tram Bén Ngoc

Q chua didu tiét Q da diéu tiét

Hiéu qua giam li

Thoi gian (m’/s) (m’/s) AQ (m's) %
22/VIV 2014,06:00  6,104.50 3,636.90 2,467.6 40.4
22/VII/ 2014, 12:00  6,509.20 3,637.00 2,872.2 44.1
22/VII/ 2014, 18:00  6,825.20 3,637.30 3,187.9 46.7
22/VII/ 2014,24:00  7,088.00 3,637.40 3,450.6 48.7
23/VII/ 2014, 06:00  7,124.90 3,637.70 3,487.2 48.9
23/VIV 2014, 12:00  6,857.20 3,638.00 32192 46.9
23/VII/ 2014, 18:00  6,394.10 3,638.30 2,755.8 43.1
23/VII/2014,24:00  5,844.50 3,638.60 2,205.9 37.7
14/VIII/ 2014, 06:00  6,008.10 4,113.40 1.8947 315
14/VIII 2014, 12:00  6,806.70 4,113.90 2692.8 39.6
14/VIII 2014, 18:00  6,945.60 4,114.40 28312 40.8
14/VIIV 2014,24:00  6,385.00 4,114.80 22702 35.6
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4. Két luan

- Nghién ctru da img dung dugc mo hinh mé
HEC-RESSIM cho bai toan diéu tiét 1ii hé thong
lién ho chira trén song Pa co can thiép vao mo
hinh mé bang cach st dung cac cau 1énh bd sung
cho cac truong hop diéu tiét dé cat giam Ii theo
quy trinh van hanh lién ho chira.

- Két qua nghién ctru bude déu cho thiy ring

cac mod hinh md, mién phi hoan toan c6 thé dugc
ung dung trong bai toan chuyén nganh Thuy van.

- Bén canh d6 cac két qua nghién ctru budc
dau can c6 cac nghién ctru tiép theo dé két ndi
cac mo hinh md, mién phi ¢ khia canh két ndi
giita cac m6 hinh m¢ va thay doi linh dong cac
mo dun tinh toan phu hop véi cac bai toan phirc
tap trong thuc té.
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APPLICATION HEC-RESSIM MODEL TO MULT-RESERVOIR
SYSTEM OPERATION IN DA RIVER BASIN

Pham Van Tuan'
'Faculty of Meteorology and Hydrology, Hanoi University of Natural Resources and Evronment

Abstract: Optimizing inter-reservoir operation according to the current process is a matter of in-
terest and research. This study initially applied the HEC-RESSIM model to calculate the inter-reg-
ulating reservoirs of Lai Chau, Son La and Hoa Binh on the Da River for trial use in the floods in
2014. The results of the inter-correlation problem in reservoirs of Lai Chau, Son La and Hoa Binh
shows that the effectiveness of flood reduction has increased significantly. The water flow at Ben
Ngoc hydrological station after the regulation shows that not only flood peaks have been cut ap-
propriately, but also flood peak flow has been reduced considerably. This shows the clear effect of
the inter-reservoirs of Lai Chau, Son La and Hoa Binh reservoirs using the HEC-RESSIM model for
floods in 2014. Research has applied the open model HEC-RESSIM for the problem of flood con-
trol system inter-reservoir on the river Da intervened in the open model by using additional com-
mands for the case to regulate the cut. Flood reduction according to inter-reservoir operation
procedures. The results are relatively good, in line with the calculation problem of inter-reservoir

in the river basin
Keywords: Lai Chau - Son La - Hoa Binh, HEC-RESSIM.
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