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Tém tat: Van hanh hé théng lién hd chira theo quy trinh hién nay dang la mét bai todn dwoc quan tém
va nghién ctru. Nghién ctru ndy buéce déu dp dung thir nghiém mé hinh HEC-RESSIM tinh todn diéu tiét lién
hé chira trén lwu vire séng C4, thir nghiém cho trdn I I6n d@ xdy ra trong qud khir. K8t qué bai todn diéu tiét
lién hd chira Bén V8, Khe B, Ban Mdng, Ngan Truwoi va H6 H6 cho thdy hiéu quad cdt I dd téng 1én ré rét.
Pudong qud trinh lwu lugng nudce tai cdc tram thiy vdn Con Cubng, Nghia Khdnh, Cho Trang, Linh Cdm sau
khi diéu tiét cho thdy khéng nhiing qud trinh I dé duoc cat gidm hop ly ma ¢ lwu lwgng dinh Ii ciing dwoc
gidm di rét nhiéu. Biéu nay cho théy hiéu qué ré rang cua diéu tiét Iii lién h6 chiva trén séng Ca khi dp dung
mé hinh HEC-RESSIM cho trdn Ii ndm 1973, 1988. Nghién ctru dé tng dung dwoc mé hinh mé HEC-RESSIM
cho bai todn diéu tiét I hé théng lién h6 chira trén séng Cé vdi cdc cdu 1énh bé sung cho cdc hé chiva khi
diéu tiét dé cdt giam I theo quy trinh vén hanh lién ho chira. Két qué dp dung khd tét, phti hop vdi bai todn

tinh todn diéu tiét lién hé chiva trén lwu vire séng.

Tir khéa: Luru vire séng C&, HEC-RESSIM, vén hanh lién hd chira.

1. Mé d3au

Dé van hanh tét hon céc hod chira, viéc quan
ly dung tich ho chira va muc nudc ho chira véi
sy thay d6i theo mua trong ndm 13 vé clng can
thiét. Dong chay vao tlr séng va nhu ciu nuwdc
tlr hd chira rat khac nhau khién viéc quan ly
dung tich hé ch&ra theo nhu cau trd nén kho
khdn hon. Trong vai nam gan day, viéc mé hinh
héa dé quan ly hé chira dang trd 1&n hitu ich va
hiéu qua gilp cac nha quan ly va nghién cru cé
thé danh gid dwoc hiéu qua cta viéc van hanh
hé chira, cling nhu phéi hop hiéu qua trong
cbéng tac van hanh véi cac hd chira trong clng
lru vire sdng. Theo cac nghién clru so sdnh vé
cac ky thuat 1ap moé hinh co ban cho nghién
clru van hanh h6 chira, m6 hinh HEC-RESSIM
duwoc khuyén nghi 1a phan mém hiéu qua hon
ca. Ndm 2004, dé danh gia va quan ly hé chira
cla hé théng sdng Tigris va Euphrates & Iraq,
HEC-RESSIM 2.0 d3 dwgc Hanbali s&r dung [1].
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Nghién ciru bao gdm sau hé chira chinh, ba
hé chira ngoai dong chinh, bay hé chira nhé
va nhiéu dap dé chuyén nudc tir sdng Tigris
va Euphrates. HEC-RESSIM 2.0 duoc st dung
dé md phdng céac sy kién lich sk, dic biét Ia
thoi ky 10 lut va han han. Babazadeh [2] d3 s
dung HEC-RESSIM dé 1ap mé hinh hd chira va
cho rang, 4p dung cdc mé hinh moé phéng la
mot trong nhitng cach hiéu quad nhat dé phan
tich hé théng tai nguyén nudc. K&t qua kiém
dinh md hinh cho thdy md hinh nay c6 thé mé
phong rat tét hoat déng clda hé théng. Mé hinh
hda gitp tang hiéu qua twdi [én 20% va giam
12% su c6 trong hé théng. McKinney [3] da
phat trién mo hinh dong chay cla dap Lancang
Cascade, Trung Qudc, dé tdi da hda san luong
thay dién va hiéu chinh mé hinh dé phu hgp véi
dong chay ra & tram do ha lvu va&i dit liéu cta
nam gan day nhat. HEC-RESSIM c6 kha nang lap
mé hinh dap hang loat. Piman [4] d3 s dung
ddéng thoi HEC-RESSIM va SWAT dé danh gid su
thay d6i dong chay do phat trién va van hanh
thay dién & cac lwu vue séng Sekong, Sésan va
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Srepok thuéc 1anh thd Viét Nam. P& danh gia
murc d6 thay déi tiém ndng, dong chay trung
binh ngay da dugc mé phong trong hon 20 nam
bang cach s dung cac md hinh HEC-RESSIM va
SWAT cho mét loat cac kich ban phat trién va
van hanh dap. Trong bai bdo nay, HEC-RESSIM
dwoc st dung nham moé phéng céc hd chira
trén sdng C3, xay dung hé thong hd tro quyét
dinh nham diéu chinh mwc nwdc va thé tich ho
chira giup tang cuong hon nita hoat déng cla
ho chira trong viéc kiém soat Il, cung cap nudc
twdi va san xuat thdy dién. Nghién clru nay sé
giup co quan quan ly hd chira gidi quyét cac

-——————

MNLTK= 202,23 m

thach thirc vé nwdce trong twong lai va cling tao
ra cdc moé phong dé diéu hanh céc tinh hudng
IT xay ra trén lwu vuec.
2. Di¥ liéu va phwong phap
2.1. Dir liéu

Nghién ctru str dung s6 liéu quan trac muc
nudc, lvu lvgng thoi doan tr nam 1975-2021
tai Muong Xén, Thach Giam, Nghia khanh, Con
Cubng, Hoa Duyét, Chg Trang va sé liéu thiét
ké va van hanh hd chra Ban V&, Khe B, Ban
Méng, Ngan Trwoi, H6 H6 (Hinh 1) (Ngudn: Dé
tai KH&CN cap B6 TNMT.2023.06.16).
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Hinh 1. Hé théng hd chira va tram thdy vdn lwu vie séng Cé

2.2. Phwong phap

Nghién ctru str dung phwong phap mé phéng
hoat dong clia hé théng hd chira bang mé hinh
todn, va tap trung ap dung thr nghiém md hinh
HEC-RESSIM ddi v&i bai toan diéu tiét 1T lién ho
chira theo quy trinh van hanh.
2.2.1. Gidi thiéu mé hinh HEC-RESSIM

M6 hinh Hec - RESSIM (Reservoir System
Simulation) dwoc Trung tdm ki thudt Thay van,
quan doi Hoa ky (Hydrologic Engineering Center,
U.S. Army Corps of engineering) phat trién |én
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tlr mé hinh HEC-5. Mé hinh nay dwoc sir dung
réng rai trong viéc md phong cac cac bai todn
kiém soat Il va diéu tiét hé théng ho chira. Hec
Ressim bao gdm cac giao dién d6 hoa dep, tién
ich, d& st dung va cé thé phat trién, tich hop
thuan lgi v&i cdc moé hinh mé thudc bd méd hinh
HEC (HEC HMS, HEC RAS,...) va cdc md hinh m&
khac. Nguyén ly tinh todn diéu tiét dong chay
trong hd ch&ra dywa vao hé phuong trinh can
bang nuéc va phuong trinh dong luc clng vdi
cac dudng dic trung, tham s6 mo t3 dic tinh
cla hé théng céng trinh.




- Phuong trinh can bang nuéc:

av
=0 —ar®

- Phuong trinh dong lyc cho céc cong trinh
xa Il c6 dang tdng quét 1a ham cla 3 tham s8:

Q(t)=fIA, Z(t), Z (t)], i=1,2,..n

Trong dé: Q(t) la qua trinh 10 dén; gr(t) 1a qua
trinh lwu luvgng xa khdi hd bao gdm luu lvgng xa
gx(t) qua cong trinh xa Iii (c6 diéu khién va chay
tw do); lvu luvgng qua cong trinh 18y nudce ge(t);
dan dong, qua tudc bin nha méy va lvu luvong
ton that do tham va bdc hoi; A, la thong s6 quy
mo cdng trinh xa |T; Z(t) muc nwdce thugng luu;
Z, (t) myc nuwdc ha luu.

Giai hé phuong trinh trén ta xac dinh duoc
dudng qua trinh luu lvong xa gx(t) sy thay doi
muc nwdc va dung tich cta ho chira.

HEC-RESSIM bao gbm cdc cdng cu: Mo
phdng, tinh toan, lwu trit s6 liéu, quan ly, d6
hoa va bdo cdo hé théng ngudn nuéc. HEC dung
HEC-DSS (Data Storage System) dé lwu trit va
slra d6i cac hé théng sé liéu vao ra. ResSim bao
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gébm 3 mddun: Thiét 1ap lwu vyc (Watershed
setup), mang ludi ho (Reservoir Network) va mé
phoéng (Simulation). M6i 1 médun ¢é 1 muc dich
riéng va tap hop cac cong viéc thyc hién qua
bang chon (menu, toolbar) va biéu db.

2.2.2. Thiét ldp mé hinh HEC-RESSIM mé phéng
hé théng ho chira trén lwu vyre séng Ca

Chung tbi d3 tién hanh xdy dung md hinh
HEC-RESSIM cho cédc hé chira 1én ¢é kha ndng
diéu tiét 1T trén lwu vye séng Ca bao gdm 4 hd
chtra chinh trong quy trinh gdm céc hé: Ban Vg,
Ban Méng, Ngan Truoi, HE Hé.

a. Thiét 1ap mang ludi sdng khdng cé ho chira

Xét trudng hop khong cé hé chira, chi cé
dong chay ty nhién trong séng, st dung lwu
lwgng & cac tram Yén Thuong va Hoa Duyét
dé hiéu chinh mé hinh thoi gian tir 01/9/1973-
30/9/1973; 13/8/1988-26/8/1988

b. Thiét 1ap mang ludi séng Ca khi cd cac ho
chira nhuw trong Hinh 2.

S6 lidu lvu lwong dén ho Ban V&, Khe B8, Ban
Moéng, Ngan Truoi, HS H6 va nhap luu khu gitra
dén cac hé duoc tinh todn tir md hinh MIKE
NAM, thoi gian tlr 15/8/2020-30/12/2020 va
10/1/2021-30/12/2021.
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Hinh 2. Mang lwéi séng Ca trong HEC-RESSIM
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- Xét bai todn diéu tiét 1T lién ho chira trén

sdng Ca theo quy trinh van hanh lién ho chira

[5] véi cac quy dinh duwoc quy dinh tai bang

sau:

+ Buwdc 1: Xac dinh mue nwdc cao nhat trudce
1T va mirc nuwde don [T thap nhat theo cac thoi
ky tai cdc hé chira nhu trong quy dinh tai Bang

1 va Bang 2.
+ Buwdc 2: Xac dinh cdc myc nudc bdo dong
cac tram thiy van trén séng Ca tai Bang 3.
+ Buwdc 3: Xay dung t6 hop cac trwong hop
van hanh quy trinh lién hd chira séng Ca tai Bang
4 va thiét 1ap cac quy tac van hanh ho chira trong
mo hinh HEC-RESSIM trong Hinh 3.

Bdng 1. Muc nwdc cao nhét trudc lii clia cdc hé trong maa li

Ho Muwc nwée hd
20/7-31/7 1/8-14/8 15/8-31/8 1/9-30/9 1/10-31/10 | 1/11-30/11
Ban vé 192,5 192,5 192,5 193,0-197,0 | 195,0-200,0 | 197,5-200,0
Ban Mdng 74,0 74,5 74,5 74,5 75,0 75,5-76,4
Ngan Truoi 46,0 46,0 51,0 51,5-52
H6 HO 69,5
Bdng 2. Mc nudc dén I thdp nhét cua cdc hd
H6 Muc nwéc hd
20/7-31/7 1/8-14/8 15/8-31/8 1/9-30/9 1/10-31/10 1/11-30/11
Ban vé 191,5 191,5 191,5 193,0 195,0 197,5
Ban Mdng 73,0 73,5 73,5 73,5 75,0 75,5-76,4
Ngan Truoi 45,0 45,0 50,0 51,5
H6 HO 69,0
Bdng 3. Muc nwdc bdo déng cdc tram thiy vdn trén séng Ca
STT Tén tram Séng Cap bdo déng | Cap bao ddngll | Cap bado ddnglil
1 Nam Dan 5,4 6,9 7,9
2 b6 Lwong 14,5 16,5 18,0
3 Dlra Ca 20,5 22,5 24,5
4 Con Cudng 28,0 29,0 30,5
5 Thach Giam 66,0 67,5 69,0
6 Nghia Khanh Hidy 38,0 39,0 40,0
7 Quy Chau 72,5 74,5 76,5
8 Muong Xén Nam Mo 138,0 140,0 142,0
9 Cho Trang 3,0 4,0 5,0
10 Yén Thuong Lam 7,0 8,0 9,0
11 Clra Hoi 1,5 1,7 1,9
12 Linh Cdm La 4,5 5,5 6,5
13 Hoa Duyét o 7,5 9,0 10,5
= Ngan Sau
14 Chu Lé 11,5 12,5 14,0
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Bdng 4. T6 hop cdc trirdng hop van hanh quy trinh lién hé chira séng Cé
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Van hanh
bao dam
cong trinh

Cac ho Ho Ban V&, Ban Mong, H6 Ho, Khe BS khi Z =MNDBT (riéng Z
tuc tdng va anh hudng dén an toan cong trinh thi can thuc hién van hanh dam bao an toan,
hoé dap

Ngan Truoi

=54,64 m) va tiép

Van hanh

Cap nhat théng tin vé tinh hinh thoi tiét, mua, |G, muc nudce tai cac tram thay van; muc nwdc

tich nudc | ho, lwvu lvgng dén ho va cac ban tin du bdo dé diédu chinh, chuyén sang ché& d6 van hanh ho
cudi mua | gidm It cho ha du (ha thap muc nwdc ho, duy tri muc nwdc ho, cit, gidm It cho ha du) hodc
It ché& d6 van hanh bdo dam an toan cong trinh (néu cé) phu hgp vdi quy dinh
] Reservoir Edto - Network: Mangsong X X

Prysical Operatons Opsenved Data

Physical Qperations  Opsened Data
Operaton Set |Ban ong =

Zone-Rules Rel, Alloc.

Operaton Set [Ban Ve | Descrption
ZoneRules | Rel, Alloc
[ oy ~ 1| Operates Retesss From Eanve
= () catgamiuganve ||
5% i pamon Rule Name: [GiamLu_Banve Descrigion
®
. ELSE IF (Unttiec | P90t Ban ve-Pootinflow. Previous Value Define
@ GiamLy_Ban 5
- ELSEIF Untties. | LM TPS [ Minimum | e [Lingar Qe
@ GiamLy_Ban 5"
® <200 Flon (ems) Release (cms) g amo
W zvpL2 000 510 a| 5 60O
® GlamLu_Banve 5000 s000| | § 4000
@ 0 OKBT 20000 20000 | g 2000
® Wuacan 30000 30000 .
T 40000 40000 0 4000 8000 12000
@ Wuacan 50000 5000.0|
W GiamLy_Banve 90000 50000 Flow (ems)
a i Tons TS | Olperon avrage uimt Eat
® QX oxBT 9000.0 90000 | [7] Hour of Day Muttiiier Edit
€} catgamiuBanve 100000 100000
S i Jo1060] Toto0e | Cloarctweskutpter | £
@ GlamLy_8an 105000 105000 | Eat
= ELSE F (Unttiea 108000 05000
@ GiamLu_8an 110000, 105000| | [1Seasonal Variation et
© = ELSEF (Unttiea ||
@ GiamlLy_Ban v
< >
Cancat #op
a) Ban Vé

it

Desciption

A || Operates Retease From: Ban Mong

b) Bén Mdng

Hinh 3. Thiét Iap quy tdc van hanh cdc hd chira: a) Ban
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V&; b) Ban Moéng

U e Rule Name: [ora_u Descrption
X muacsn
Omean Functon of |Bian tong-Pool Infow, Previous Value Define
S
Eicagan) || imeoe: [ugimam o] e [ngaru] 1%
= ELSE IF (Uniited 000
Fyoh Flow (cms) Release (cms) | | E o0
= ELSE IF (Untitled 100.0; 1000/ a1 & 4 q0p°
1 Qa_u 5000 5000 | 8
TR 20000 20000 | F 2000
& {} MuaCan 2500.0 250000 | ofrvrrTToUTT
- IF United) 30320 30220 3,000 5,000 8000
@ OX_muaean 40040 w0040
={3man 61600 51600 oG
& = IF (Cat giamIu) 77500 75470 At
a_ 9680.0} az0ag] | [JPeriodAwmrageLimit E.
= ELSE IF (Unifed. [CJHourerDayuumpler | Eat
N ] [10ay ot ook utsplier | £t
[ [IRisingFaling Condiion | Eat
MNDBT
o e []easonai vanaton Eat
= IF (Cat giam u)
W0
| m v
: Cancel Apply
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I3 Reservoir Editor - Network Mangsong X
Resenoir Edit Opeations Zone Rule IF Block

Resanait ong <] Deseription

Physicsl Operaions OpsenedData

Operation Set | HoHo

v Descripson

Cperates Release From: Hoho

Rule Name: Qs _ju Descripton
= ELSEF (Untiteq) || FUNC0n oF | Hoho-Poot Inflow. Previous Value Define
W o
: UimitType. < ey &
':ﬁ: Minimym Unear _ 3000
() Muans Flow (oms) [ Release (cms) T & 2000
= IF (Catgiam I 1000 %40/n| =
02 L 5000 200 | £ 1000
= ELSEF (Untted 20000 20000 | 2
@k 25000 25000
W o 27500 27580 1,000 2,000 3,000 4,000
i smcar 35090, s2920| B
& () buaw
! (] Period Average Limt Ea
W o3 ] Hour of Day Multipher Eat.
i Seisiaadl
- v - CIRisingFaiing Conaton | Eat
[ seasonai vaniation Eat
[ =
¢) H6 Hé

Editor - Network: Mangsong X

Opentions Zone Rule F_Block

Resenolr |NganTruoi ¥| Descripton | (W] 9of 10|
Brysical Qperatons OpsenedData
Operation Set | NganTruoi ~| Description
ZoneRules Rel, Aloc
Operates Release From: NganTruol
Rule Name: | Cat giam lu QX Descrpton
FUncton of |NganTruol-PoolInflow, Provious Valua Defin.
W Cat giam i OX
Limit Type: <] interp 3
S pris yoe: [imum Uinear )
Flow (cms) Raloas (cms) € 200
000 1000 A 3
5000 5000/ | £ 1,000
20000 20000 | =
S ) 1) 1
30320/ 24540 02,000 4,000 6,000 8,000
40040 24040
aso70] 24640 Yol
120 24640
70770 ymo | U i 8
[ Hour of Day Multplier EdiL
[ Day of week Mutbpiier Eai.
[ RisingFalling Conaftion  Edit.
[ Seasonal Variaton Edt.
e [

d) Ngan Truoi

Hinh 3. Thiét Iép quy tdc vdn hanh cdc hé chira: c) H6 H6; d) Ngan Truoi

3. Két qua va thao luin

3.1. Két qua hiéu chinh mé hinh HECRESSIM khi
khéng c6 hé chira

S dung phuong phap Muskingum dé dién
toan dong chdy trong séng va hiéu chinh hai
théng s6 |a thoi gian lan truyén K va hé sé trir
doan séng X (0-0,5) sao cho khi dién toan i vé
tram Yén Thuwong va Hoa Duyét thi dudong qua

trinh tinh toan va thyc do la phu hop véi nhau
ké ca d6 I6n dinh 1T va thoi gian xuat hién dinh
IG thédng qua chi s& nash thé hién qua Bang 6.
Hé théng sdng dugc phan chia thanh 18 doan,
s6 liéu dwoc st dung dé hiéu chinh va kiém dinh
mé hinh 13 s6 liéu thuc do cla cdc tram thay van
Yén Thuong va Hoa Duyét (luu lugng) cac tran i
nam 1973, 1988. K&t qua hiéu chinh hé s6 K va X

trong Bang 5 nhu sau:

Bdng 5. Hé s6 dién todn Muskingum

STT Poan song Khoang cach (km) K (gio) X
1 Ban V& - Nam Non 15 0,7 0,2
2 Nam M6 - Ban Ang 40 1,8 0,3
3 Ban Ang - Thach Giam 13 0,6 0,1
4 Nam Non - Thach Gidm 10 0,4 0,1
5 Thach Gidm - Khe B& 29 1,3 0,25
6 Khe B6 - Chi Khé 26 1,2 0,25
7 Chi Khé - Con Cubng 7.6 0,3 0,05
8 Con Cudng - ng3 ba séng Hiéu 15 0,7 0,1
9 ng3 ba song Hiéu - Dira 13 0,6 0,15
10 Dlra - Yén Thuong 88 3,9 0,2
11 Yén Thugng - Chg Trang 31 1,4 0,2
12 Ban Mdng - Nghta Khanh 46 2,1 0,2
13 Nghia Khanh - sbng Lam 80 3,6 0,1
14 HG8 H6 - Chu Lé 29 1,3 0,1
15 Chu Lé - Hoa Duyét 39 1,7 0,1
16 Ngan Trwoi - Hoa Duyét 18 0,8 0,15
17 Hoa Duyét - Cho Trang 35 1,6 0,2
18 Chg Trang - Clra Hoi 33 1,5 0,2
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a) YéniThu'o'ng nam i§73
SraEEb) |
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a) Ye“nﬂTHb'g'ng ndm 1988

5

b) Ht‘)t;Duyét no“/m"1973

b) Hoa Duyét ném 1988

Hinh 4. Dién todn dudng qud trinh lwu luong tai tram Yén Thuong va Hoa Duyét

Bdng 6. Két qud hiéu chinh kiém dinh tai cdc tram khi chwa cé hd chira theo chi tiéu Nash

Vi tri Hiéu chinh nam 1973 Kiém dinh ndm 1988
Yén Thuwgng 0,95 0,92
Hoa Duyét 0,91 0,86

Két quad hiéu chinh tai nut kiém tra Yén

Thuong, Hoa Duyét dugc thé hién trén Hinh
4 va Bang 6 cho k&t qua hiéu chinh cho thay
duwong qua trinh dong chay tinh todn va thyc do
tai hai tram Yén Thugng va Hoa Duyét tuong déi
phlU hop vi vdy cdc théng s vé thoi gian chay
truy@n va hé sé trir nudc doan séng trong md
hinh ddm bao phuc vu tinh todn.
3.2. Két qud hiéu chinh théng s6 mé hinh
HECRESSIM cho mé phdong vdn hanh cia cdc
hé chwra khi véin hanh theo quy trinh 1605 cho
ndm 2020 va 2021

Viéc hiéu chinh va kiém dinh dugc tién hanh
cho mua Iii dé xac dinh céc thong s6 dién toan
dong chay cac séng trén luu vuc séng Ca. SO
lieu dwoc sir dung dé hiéu chinh va kiém dinh

mo hinh bao gébm Iwu luvgng xa tai cac hé Ban
V&, Ngan Truoi, H6 H6 va s6 liéu thue do tai cac
tram Nghia Khanh, Yén Thuwong va Hoa Duyét
cho cdc nam 2020 va 2021. Bay la nhitng nam
ma ca 3 hd déu d3 di vao van hanh va cd tai liéu
twong d6i day dd. Riéng véi hé Ban Méng do
hién nay dang xay dung chua di vao van hanh
nén s& |y tram Nghia Khanh dé danh gia. S
liéu dau vao cda mé hinh con bao gém s6 liéu
thue do cla cdc ho chira (muce nuéce, lwvu lwong
tuabin, lvu lvong x3 t6i thiéu). K&t qud hiéu
chinh - kiém dinh mé hinh duwgc thé hién trong
Bang 7 va Hinh 5, Hinh 6.

V&i két qua moé phéng khaé t6t, md hinh HEC-
RESSIM c6 thé sir dung duoc cho tinh todn mé
phong van hanh lién hoé chira trén sdng Ca.

Bdng 7. Két quad hiéu chinh va kiém dinh mé hinh tai cdc hb chira va cdc tram dai dién theo chi tiéu Nash

Vi tri Hiéu chinh nam 2020 Kiém dinh ndm 2021

Ban V& 0,88 0,85
Ngan Truoi 0,91 0,92
HG6 Ho 0,88 0,9
Nghia Khanh 0,82 0,86
Yén Thuwgng 0,95 0,92
Hoa Duyét 0,91 0,86
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3.3. Bdnh gid hiéu qua vén hanh hé théng hé
chiva theo quy trinh vdn hanh lién hé chira
séng €Ca cho mét s6 ndm lii dién hinh

DE& dénh gid hiéu qua van hanh cla hé théng
ho chira séng Ca, nghién ciru s&t dung mé hinh
HEC-RESSIM cho tinh todn phéan tich cho hai
tran I8 dién hinh ndm 1973 va 1988 va so sanh
hiéu qua van hanh cla cac ho vdi duong I thuc
do tai cac tram Yén Thuong va Hoa Duyét. Véi
bd céng cu md hinh HEC-RESSIM d3 dwoc thiét
lap, &p dung cho quy trinh ndy cé thé thay viéc
cat gidm 1U ha du tinh dén tram thidy vin Yén
Thuong 1a 4.134 m3/s gidam 3.012 m3/s thé hién

trong Bang 8, Hinh 7, Hinh 8.

Duwong qua trinh lwu lwgng nuwdce & tram thay
van Yén Thuwong va Hoa Duyét sau khi diéu tiét
cho thay khéng nhitng dinh 1 d3 duoc cit hop
ly ma cd luu lvong dinh 1T cling dwoc gidm di
rat nhiéu. Diéu nay cho thay hiéu qud rd rang
cla bai toan diéu tiét IT lién hd chira trén sdng
Ca khi ap dung mé hinh HEC-RESSIM cho trén |
nam 1973 va ndm 1988. Trong d6, d6i véi tran
It ndm 1973, lvu luvgng dinh [T tai Yén Thuong
va Hoa Duyét lan luot gidm 52% va 46%, vé&i tran
IG ndm 1988 luu lwong dinh I tai Yén Thuong
gidm 39% va tai Hoa Duyét giam 19%.

Bdng 8. Hiéu qud gidm i khi cdc hd chira vén hanh tai cdc tram thay vén

. Thei gian Qmaxdinh (m3/s) Hiéu qua giam Iii
Nam o Tram
tran I Thuc do Van hanh AQ %
1973 23/8/1973 - | Yén Thuong 5.800 2.772 3.028 52
12/9/1973 | Hoa Duyét 1.011 543 468 46
1988 13/10/1988 - | Yén Thuong 7.150 4.396 2.754 39
31/10/1988 | Hoa Duyét 1.161 938 223 19
\\\\ /\” R
N\ // \\ “ﬁ \\\
A ~ i
; = /

a) Yén Thuong

b) Hoa Duyét

Hinh 7. Budng qud trinh lwu lwgng tinh todn va thyc do trgn I ndm 1973

a) Yén Thuong

i il il

N iy
PRy fu IRt

b) Hoa Duyét

Hinh 8. buong qud trinh lwu lwgng tinh todn va thuc do trgn I ndm 1988

4. Két ludn

Bai bdo d3 trinh bay két qua &ng dung md
hinh HEC-RESSIM cho cho bai todn diéu tiét Il
hé théng lién hé chra trén séng Ca. Nghién clru
nay da xac dinh hiéu qua hoat déng cta hé théng

h6 chra trén luu vee séng C3 trong diéu kién tu
nhién, khi cé hoat déng cla ho chira va cac chi
s6 danh giad. K&t qua kiém dinh mé hinh tai cac
vi tri déu cho hé s6 Nash trén 0,8 cho thdy md
hinh cé kha nang mé phdng véi d6 chinh xac phu
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hop. HEC-RESSIM la mot cong cu manh mé, cé d& co vai tro quan trong trong viéc giam |l cho

thé ho tro viéc ra quyét dinh clia cac nha quan ha du, dién hinh nhu cdc ndm 1973 va 1988 cac
ly va van hanh hé théng ho chia trén lvu vuee ho chira c6 thé cdt giam dén 50% luu lwong dinh
sdng Ca. Qua viéc van hanh hé théng ho chira It chay vé phia ha du lam giam thiéu rd rét rdi ro
théng qua céc kich ban cé thé thay cac ho chira ngap lut cho khu vy ha lwu séng Ca.

Dong goép cua tdc gia: X4y dung y tudng nghién ciru: Tréin Bure Thién; Xt ly sé liéu théng ké: Nguyén Thi
Hai Yén, Lé Vin Quy; Viét ban théo bai bdo: Tran Pire Thién, Lé Vidn Quy; Chinh siva bdi bdo: Trén Burc Thién
Nguyén Thj Hadi Yén, Lé Viin Quy.

L&i cdm on: Qud trinh thue hién ¢6 sw giup d& cda Hoc Vién khoa hoc va Céng nghé, dé tai cdp bdé ma sé
TNMT.2023.06.16. Cdc tdc gid xin trdn trong cdm on!

Lori cam doan: Tép thé tdc gid cam doan bdi bdo ndy la céng trinh nghién ctru cua tdp thé tdc gid, chua
duoc céng bé & déu, khéng duoc sao chép tir nhitng nghién ciru trudc déy; khéng cé su tranh chép loi ich
trong nhém tdc gid.
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Abstract: Operating the inter-reservoir system according to the current process is a problem of interest
and research. This study initially experimentally applied the HEC-RESSIM model to calculate inter-reservoir
regulation in the Ca River basin and applied it experimentally to the 2018 flood. Results of inter-reservoir
regulation problem in Ban Ve and Khe Bo , Ban Mong, Ngan Truoi and Ho Ho show that the effectiveness
of flood control has increased significantly. The water flow process at Con Cuong, Nghia Khanh, Cho Trang,
Linh Cam hydrological stations after requlation shows that not only the flood peak has been cut properly
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but also the flood peak flow has also been greatly reduced. This shows the clear effectiveness of the
problem of inter-reservoir flood regulation on the Ca River when applying the HEC-RESSIM model to the
flood in 2018. The research has applied the open model HEC-RESSIM to the problem of regulating floods.
The flood control system of the inter-reservoir system on the Ca River intervenes in the open model by using
additional commands for regulation cases to reduce floods according to the inter-reservoir operating
procedure. The applied results are quite good, suitable for the problem of calculating inter-reservoir
regulation in the river basin.
Keywords: The Ca river basin, HEC-RESSIM, behaviour, operate the inter-reservoir.
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