UNG DUNG MO HINH HEC-HMS TiNH TOAN LU TREN CAC SONG
TINH QUANG TRI & BINH PINH

PGS. TS. Lé Vian Nghinh
ThS. Pham Xuén Hoa
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Tém tit: Nhitng nam gan day, lii lut xay ra ngay mét nghiém trong va khé kiém sodt & cdc tinh
mién trung Viét Nam. Nghién ciru va mé phong chinh xdc qud trinh lii trén cdc séng 1om mién
trung sé gop phan ding ké trong viéc dwa ra cac giai phap thich hop kiém sodt va chong lii
trong ving. Bai bdo trinh bay tmg dung mé hinh HEC-HMS dé mé phéng va tinh todn lii trén
cdc séng Bén Hai, Hiéu, Thach Han (tinh Quang Tri) va séng Kone (tinh Binh Dinh)

I. Pit van dé

Lii trén cac séng mién trung da va van dang 1 bai toan can duoc giai quyét lién tuc va co
hé thong. Mot khi bai todn nay douc giai quyét, nd s& dong thoi tra 1oi hiéu qua trong cac tinh
toan, quy hoach, thiét ké cac cong trinh thuy loi. Vi viéc ap dung mé hinh HEC-HMS, tac gia
mong mudn dua ra nhimng két qua tinh toan 1ii va mé phong qua trinh 1ii xdy ra trong lich st trén
cac song cac song Kone tai tram Binh Tuong, va song Bén Hai tai tram Gia Vong. M6 hinh
HEC-HMS lién két rat hiéu qua voi Geo-HMS dé mo phong qua trinh I xac thyc nhét véi didu
kién ty nhién cua luu vyc nghién ciru.

I1. N§i dung va phwong phap nghién ctiru

Néi dung nghién ciru: Nghién ctru két hop va tng dung mé hinh Geo-HMS va HEC-
HMS mé phong qua trinh 1ii cho luu vuc nghién ctru véi cac tréan i lich st xay ra trén luu vuc.

Phuwong phap nghién cuu: Thu thép tai liéu dia hinh, thuy van trén hai luu vuc nghién
ctru. Phéan tich, xtr Iy cac dir liéu va m6 phong cac luu vuc va tinh toan cac qua trinh 1l cho céac

nam dién hinh.
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Hinh 1: Lién két mo hinh HEC-GeoHMS and HEC-HMS mé phong mua — dong chay
II.1. M6 hinh HEC-GeoHMS

V&i muc dich hd trg cac nha ky thudt trong tinh toan thiy van — thuy luc, cac ky su thude
Trung tdm Thuy Vian Cong Trinh, cuc K¥ thuat Quan doi Hoa Ky phat trién mot phdn mém phéan
tich khong gian trong hé thong tin dia 1y (GIS) dugc goi 1a HEC-GeoHMS. Cac thanh phan cia
md hinh duc thé hién trong hinh 2.
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Hinh 2 Thu tuc thuc hién trong HEC-GeoHMS
Input: Tai li€u dia hinh

Output: (1) Cac dic trung luu vuc, bao gdm: do dbc, chiu dai, do rong, luu téc dong

chay .., (2) Ban d6 mo ta luu vuc
I1.2. M6 hinh HEC-HMS

La mot dang mé hinh toan thuy van dugc dung dé tinh dong chay tir s6 liéu do lugng mua
trén luu vuc. HEC-HMS 1a phan mém thong dung do cac k¥ su thudc Trung tdm Thuy Vian
Cong Trinh, cuc K¥ thuat Quan d6i Hoa Ky thuc hién. Mot luu vire song bao gdm nhiéu luu vuc
nho, nhiéu hd chira, nhidu nhanh séng va cac cong trinh Thuy loi khac nhu tram bom, dap dang,
chuyén nudc tir viing nay sang ving khac... Dé khai thac phan mém HEC- HMS hiéu qua, so do
tinh toan cu thé cho ca vung nghién ctru, va cho ting luu vye nho nén tuan theo trinh tu sau:

- Tinh mua binh quan Iuu vuc

- Tinh tong lugng dong chay (lwong mua hiéu qua) bang lugng mua di khau trir ton that (C6
thé chon mot trong 6 cach khAu trir tén thét).

- Chon dudng 1i don vi trong 5 dang duong lii don vi phidn mém cung cip. Két hop voi tai
liéu mua tuong ung, theo duong don vi da chon, tinh dugc qua trinh luu luong 1i.

- Mo phong dong chay ngdm tir mot trong 3 kiéu cit nudc ngdm duoc cai dit trude trong phan
mém. Liy téng cua dong chay li va dong chay ngdm s& dugc duong qua trinh dong chay do
luong mua trén luu vuc cung cap.
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Hinh 3 — So d6 tinh toan dong chay tir mua trong mo hinh HEC-HMS

Trudng hop luu vuc tuong ddi 16n ¢6 thé chia thanh nhiéu lvu vuc nho, nhiéu doan
song thi phin mém HEC-HMS cho phép t6 hop dong chay tai ctra ra theo so d0 tinh toan da lap
san cho viing nghién ciru.

Théng sé cua cdc phuong phap tinh todn duoc s dung

O Tinh toan t6n that: theo phuong phap Initial Loss ¢6 céc thong s6 sau:

- f.: T6n that thdm ban dau (mm)

- f.: Cuong d6 thdm 6n dinh (mm/h)

Hai thong s6 nay phu thudc vao nhan t6 mua, diéu kién 4m ban dau clia dat, dac tinh clia tang thd
nhudng, dia hinh va I6p phl thuc vat. Cac thong s6 nay dugc xac dinh theo phuong phap do tim.

Ngoai hai thong s6 trén con co6 mot thong s6 nira goi la hé s khong tham Sy, (phan tram dién tich
khong thdm cla luu vuc: hé chia, dudng trdl nhya ,...) thong s6 nay duoc xac dinh theo ban dé hanh chinh
clia luu vyc tinh toan, tai nhitng phan dién tich khong thdm nay coi nhu khong xay ra ton that (100% sé sinh
dong chay).

O Tinh toan chuyén déi dong chay: phuong phap duong don vi tdng hop Snyder yéu cau hai
thong s6:

+ 1, thdi gian tré tinh tir lic xAy ra dinh mua dén lic xay ra dinh I

;=075 .C,.(L.L)"
Trong do: C, - hé sd phu thudc vao do doc va kha nang trir nude cla luu vue
L- chiéu dai song chinh tir ddu nguén dén tuyén clra ra cla luu vuc
L, - chiéu dai tir tuyén clra ra dén vi tri trong tam luu vuc
Cac hé s6 L va L, dugce xac dinh tir chuong trinh HEC- GEO HMS .
Cp- Hé s6 phu thudc vao do déc va kha nang trr nudce clia luu vue, chon trong khoang 0,4 - 0,8.

O Tinh toan dong chay ngam:



Dung dudng cong nudc rat dé cét nudc ngdm theo phuong phap do déc bign déi , phuong phap nay
yéu cau ba thong s6 sau:

+Q,: luu lugng dong ngam ban dau (khi chua xay ra 10)

+ RC: hang s§ nudc rat

+ T: ngudng clia dong chay ngam

II1. Két qua nghién ctru va thao luin
111.1. Song Kone — Tinh Binh Dinh
S6 liéu khong gian duoc xac dinh thong qua phin mém ArcView va mo hinh HEC-
GEO-HMS va két qua xir Iy cudi cing duoc dua vao mo hinh HEC- HMS (Hinh 4).

Trén mé hinh luu vye tinh toan dugc hién thi dudi dang duong bién (duong phan thuy)
va mang ludi séng sudi trong luu vuce.

Do mang Iuéi tram trén luu vuc rat thua thét, vi vay dé tinh toan li trén song Kone, sO
liéu str dung 1a luu luong do dac tai tram thuy van Binh Tuong. M6 hinh HEC-HMS mo6 phong
lai qué trinh 1i ctia nam I lich sir 1999 (30-XI dén 8-XII) bai cac 1y do sau:

> Nam 1999 1a nim gan ddy nhat co 1i 16n xay ra trong toan ving, 1a i kép c6 ca dinh va
luong déu 16n, gy ngap ung kéo dai trén dién rong;

> Tai liéu dia hinh méi do dac nam 2001, rat gén voi nam xay ra 1l 16n nén co thé dung dé
kiém chung do dia hinh 1ong din khong c6 thay dbi gi dang ké;

» Tram thuy van Binh Tuong la tram thuy van cép 1, ¢6 tai liéu thuc do vé muc nuée va luu

luong tran 14 thang 12/1999;

» C6 tai lidu diéu tra vét 1t doc cac nhanh song trén hé théng dé so sanh.
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Hinh 4. So do luu viee Song Kone trong ArcView GIS (a) va trong HEC- HMS (b)

Bang 1. B0 thong s6 clia mé hinh HEC-HMS

Théng s6 Mién nui Trung du | Béng bang

Tén that tham ban dau 3 4 5
Tén that thdm ban ddu | Chis6 SCS 80 70 63

% impervious 0 0 0

Tp (hr) 6.0 5.7 5.5
Chuyén mua thanh dong | Hé s6 co dan dinh 0.705 0.6955 0.6955
chay hiéu qua Recession 0.77 071 0.731

Threshold 100 100 100

" o K 1.1 4.5 7

Dién toan I trong song

X 0.1 0.2 0.25

Két qua tinh toan dudng qua trinh 1ii thyc do va tinh toan va danh gia sai sé giira tong

lugng 111, dinh 14 thue do va tinh toan dugc thé hién trong hinh 5.

s Song Con

4000

3500
3000 o
— 2600 o

3\_
& 2000 4
=

Project:  BinhTuongxong

Start of Run :
End cf Run

30N o33 1900
(18Decds 1500
Execution Time ;08D ecl5 0903

B Hms *Summary of Results for Junction Song Con

RunMame: Run22

Junction: | Song Con j
Basin Modsl -
Met. Maodel -
Contral Specs: _Th

Song CON
Van Carh

Wolume Units : - @ Milimaters © Thousand Cubic Meters

= Computed Results

< 1o |
Peak Outflow: 34958  [cms] Date/Time of Peak Outfiow : 03 Dec93 1800
T Total Dutflow : 5233  (mm)
00
— Dbserved Hydroaraph at Gage : BINH TUONG
o T T T T T T 2
o i i & e i £ A & ) Peak Dischaige: 38200 (ems]  Dale/Time of Peak Dischaige: 03 Dec 93 1300
[ Howes | becid Avg Abs Residud s 1517 (ows)
B | i A B Sty 7 Tokal Retidual : 128 [mm) Total Obs. Discharge 5086 [mml
BE | — L A A A
Print Close Print Cloze

Hinh 5. Qud trinh lwu lwong tinh todn - thure do va danh gid sai sé giita tong lwong lii va
dinh lii cua qua trinh li luu viee song Kone tran li 30/XI — 8/X11/1999

Tur két qua trén ta théy bd thong s6 da chon kha phu hgp véi thyc do, chi ti€éu Nash dat

85.1%, diéu nay ching t6 mé hinh HEC-HMS sir dung dé tinh duong qua trinh 1d tram Binh
Tudng (song Kone) rat phit hop va ¢ thé ing dung dé tinh cho céc luu vuc khac.

II1.2. S6ng Bén Hii, Hiéu va Thach Hin — Tinh Qudng Tri



BAN PO MANG LUGI SONG NGOI TINH QUANG TRI
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Do dic diém ty nhién ciia luu vuc Quang Tri kha phirc tap lai nim trong ving mua 16n
ctia mién trung nén sy hinh thanh 1ii ciing phirc tap. Mang luéi tram phan bd roi rac va thiéu sb
ligu: Tai liéu mua chi co tai tram Ctra Viét, Khe Sanh, Dong Ha, Thach Han va Gia Vong. Tai

Hinh 6. Ban d6 mang ludi tram khi twong thity van ¢ tinh Quang Tri

060000

700000

liéu dong chay chi co tai Gia Vong.

Dé md phéng 1l trén cac nhanh song, bo thong s6 xac dinh trén luu vuc song Bén Hai
duogc gia thiét phi hop va ap dung tinh toan cho cac nhanh séng khéc trén hé thong song Quang

Tri v6i ba song chinh 1a song Bén Hai, Hiéu va Thach Han..

Trén song Bén Hai, s6 lidu ciia tram thily vin Gia Vong bd thong s mé hinh xéc dinh tir
chudi s6 liéu cac tran 1i tvong ddi 16n 1a: tran 1i ndm 1978 (tir 13/IX dén 17/1X), tran li 1981

(tir 26/X dén 29/X) va tran i 1983 (tir 30/X dén 3/X1).

740000

Két qua bo thong sd ciia mé hinh cho tram Gia Vong dugc théng ké trong Bang 3.

Bdng 3. Bé théng sé ciia mé hinh HEC - HMS tram Gia Vong

Thong sb fo fe Skt tLag Qo To
Cp 5 RC 5
(mm) | (mm/h) (%) (h) (m’/s) (m’/s)
Gia tri 23 2,82 4 4,96 | 0,648 | 60,8 0,71 135

Két qua tinh toan dudng qué trinh 1ii thyc do - tinh toan va danh gia sai s giita tong
lugng 111, dinh 1 thye do - tinh toan thé hién trong cac hinh 8-10
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Hinh 7. So d luu vuc Gia Vong trong HEC- HMS

= HMS * Summenry of Pesulls for Juncfion Ouflet
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Project:  DaofnTatMghisp FunMame: FAunl Junction: | Outlet L|
Start of Run 155ep/8 0100 Basin Model Giavong
End of Run 165ep78 2400 tet. Model QuangTri
Erxecution Time: 284p05 0107 Control Specs :  15-18/341878

Wolume Units -

Computed Results

@ Milireters ¢ Thousand Cubic Meters

Peal Outflow:  1136.2

[ems)

Tatal Outfiow

Date/Time of Peak Outfow

15 5ep 78 1700

1421 foew)

Observed Hpdiograph &t Gage : LU GlA WONG

Peak Discharge 12300  [oms)
Avg Abs. Aesidual: 330 [oms]
Total Residual 03 Irnm] Tatal Obs. Dis

Print

Date/Time of Peak Discharge

15 5ep 78 1700

charge : 1387 [mm)

Cloze

Hinh 8. Qua trinh luu lugng tinh toan - thuc do va danh gié sai sd giita tong luong 1 va
dinh 1ii cua qua trinh 1d luu vuc Gia Vong. Tran 11 15/1X — 16/1X/1978

B Dufat DE®

Waairs alivers
Rar: Bur 3
Time: 2pres, e

Frirt Cloze:

M * Summanry of Resuli for Junchion Ouflet

Project:  DodnTaotMghisp Fur Mame

260cte1 0100
290cta1 2400
2RAm0G M 16

Start of Run:
End of Aun -

Erecution Time

Wolume Urits . Milimetes

Complted Results

Run2 Junction ;| Outet |
BasinModel:  Gisvang
Iet. Model : QuangTri
Control Specs . 28-23./10/1881

13 " Thousand Cubic Meters

Peal Outflows: 15144 [oms]

Total Outflow :

Date/Time of Peak Outflos

28 0ct 81 2200

2748 fmml

Observed Hydrograph at Gage : LU GIA VONG

Peak Discharge 16300 [cms]
Avg Abs. Residual: 435 [oms)
Total Residual - B4 [rmrm) Tatal Obs.

Print

Date/Time of Peak Discharge -

28 0ct 81 2200

Discharge : 2789  (wm]

Close

Hinh 9. Qua trinh 1ii tinh todn va thuc do va dénh gia sai s gitra tong luong lii va dinh
1l ctia qua trinh 1d tram Gia Vong, song Bén Hai tran 1ii 28/X — 29/X/1981



B HMS * Summanry of Resulls for Junction Cutist

Project:  DoAnToiNghiep Fun Mame: Rund Junction: [Outet =]

Start of Aun: 300ct83 0100 B asin Model Giavang
End of Run 01MovE3 2400 Met Model QuangTri
Execution Time :  26&pr0& 0130 Contol Specs: - 20410-1411/1983

olume Units - = Milimeters { Thousand Cubic Meters

— Computed Resdlts

Peak Outflow: 12996  (cms) Diate/Time of Peak Outflow: 31 Oct 83 0700
Total Outflow : 4083 [mm]

— Observed Hydrograph at Gage : LU GIA VOMG

T T T T T T T T T T T
4D DD 30 | M0 DI 30 §0 3 DD I |0 240

| Do A0eE | RO Peak Discharge : 1280.0 [cms) Date/Time of Peak Discharge : 31 Oct 83 0700
Avg Abs. Residual: 27.7 Icms)
MEC p— bowle: likerg
W == |‘;“:. :""'r“I i Total Residual 87 Irnm) Tatal Obs. Discharge : 4129 [mm]

Print Close Print Cloze

Hinh 10. Qué trinh lil tinh toan - thuc do va danh gia sai s giira tong luong 1ii va dinh li
clia qua trinh 1ii tram Gia Vong - song Bén Hai tran 1i 30/X — 1/X1/1983

Tir két qua trén ta thdy bo thong sé di chon kha phu hop véi thuc do, chi tiéu Nash dat
91.0%, diéu nay chimg to md hinh HEC-HMS st dung dé tinh dudong qua trinh i tram Gia
Vong séng Bén Hai rat phu hop va c6 thé ing dung bd thong sb nay dé tinh cho cac luu virc
khac. Tuy nhién, dé khéng dinh bd thong sb trén co thé ap dung cho cac luu vuc bd phén khac,
rat can thiét tién hanh budc kiém dinh md hinh véi céc tran 1ii khac.

Pé kiém nghiém bo thong sd ching toi st dung hai tran 1ii ngay 18-20/ X-1990 va 1-
4/X1-1999. Két qua tinh toan duong qua trinh 1ii va danh gia saii sé dugc trinh bay trén cac hinh
11 va 12. Tir cac dudng qua trinh 1d ndy cho thiy bo thong sé da chon kha phu hop va co thé st
dung tinh toan 1ii cho cac luu vuc khac ctia hé thong.

Ouflat @@E B HMS * Summany of Pesulls for Junction Guflel

Project:  DadnTotMahiep RunMame: Run 2 Junction | Outlet j
Start of Run: 185ep30 0100 Basin Model:  GidVong
End of Run 205 2p90 2400 Met. Model: Quanalri
Execution Time :  2BAp0&G 0123 Control Specs: 18-2013/1930
olume Unitg; O Milimeters ¢ Thousand Cubic Meters

Computed Resulls

Peal Outflaw:  1647.4  [om3] Date/Time of Peak Outflaw: 19 Sep 90 0700
Tatal Outflaw - 298 [mm)

Observed Hydrograph at Gage : LU GLA YONG

Peak Dizcharge : 1BE00  [cms] Date/Time of Peak Discharge: 19 Sep 90 0700
Avg Abe. Residual: 530 [cms)
Total Residual & [mm) Total Obs. Discharge 3170 [mm]

Tire: debpiod, oazil

Frint Close Fint Clase

Hinh 11. Qud trinh lii tinh todn - thuc do va Pdnh gid sai sé giira tong lwong li va dinh
lii ciia qud trinh lii tram Gia Vong, song Bén Hai trdn i 18/X — 20/X/1990



B HMs * Summary of Resulls for Junclion Oullel

P Outlet
T T T Project:  DofnTotMghiep RunMame: Runb Junction: | Dutlet j
iy . B . . . L [ Start of Run : OINew33 0100 Basin Model:  Giavong
: P e e - e EndofRun:  OANGy33 2400 Met Model:  uangTii
am+ L
Execution Time :  O2hay05 1955 Contral Specs:  1-4411/1399
& am- =|p Wolume Linits: & Milimeters ¢ Thousand Cubic Meters
&
g — Computed Results
< ml L
Peak Outflow:  104E3  [cme] Date/Time of Peak Outflow : 02 Nov 99 1000
am ] L Total Outflow ; 5105 (mm)
e ~ Observed Hydioaph o Gags : LU GlA VONG
2m Zm m 1am 2m 1Zm 2m 12m 2m
| Hihew Mheazs | Do | iow Peak Discharge 10800 [cme) Date/Time of Peak Discharge ;02 Moy 33 1700
Awg Abs Residual: 355  (olyi|
HEC T b v aliverg
e 0 E;"“:“ e Total Residual -248  [mm] Total Obs. Discharge : 5319 [mm]
Fiint Close Frint Close

Hinh 12. Qud trinh lii tinh todn - thie do va Panh gid sai sé giita tong heong lii va dinh
lii ciia qud trinh lii tram Gia Vong, song Bén Hai trdn i 1/XI — 4/X1/1999

Dé mo phoéng lii trén cac séng nhanh Hiéu va Thach Hén déu dua trén sb liéu tram thuy
van Khe Sanh va Péng Ha & phia ha luu song theo bo thong s6 xac dinh tai tram Gia Vong
(Hinh 13 & 14).

E@ﬁl B [1MS * Summary of Results for Subbasin Song Hieu

Poject: HMS FunMame: Fun3 Subbasin: | Song Hieu lj

Start of Run 01MNov33 0100 Basin Model Song Hieu
End of Fun 05Mov33 2400 Met. Model et 1
Execution Time:  034ugls 1156 Control Specs:  Cortral 1

Song Hieu

Yolume Units - Milimeters " Thousand Cubic Meters

Computed Hesults

Peak Dischange 14900 [cms) Date/Time of Peak Discharge: 02 Mow 99 1600

Total Precipitation: 5411 [mm) Total Direct Runoff - 2399  [mm)

F e R o P R e T R e
| Ol | CHoE | o | oS | ] | Total Lots 235 [mm] Total B aseflow 4.2 [mirn
=1 p— — — e Total Excess : 30EE  [mm) Total Discharge 3441 (mm]
Print Close: Pt Close
roo2
) ’ a ~ 7 ’ \ ’ A A A ~ 5 ~ 5 ’ S ~
Hinh 13. Qua trinh lii tinh todn va cdc thong so tong lwong i, dinh li cua qua trinh Ii
)
A A . A A ~
trén song Hiéu tran lii 1/X — 5/X/1999
m Thach Han B His = Summary of Results for Subbasin Thach Han
o | Ol Hoss | fENon | o | OhHoa | (= | Project:  lai Fun Mame :  Thach Han Subbasin: | Thach Han ﬂ
240 1200 200 0 240 120 2400 1200 240 1200 2u0
E”'i‘“ b "r'_r'ff‘,',f',‘,'i Start of Aun: 01Mew3a 0100 BasinMaodel:  Thachhan
§'" End of Run O5Mow99 2400 Met. Model Dong Ha
= Execulion Time: 036ug08 1140 Contiol Specs:  Dong hasd
Alh Volme Units. & Millimeters ¢ Thousand Cubic Meters
g Compuled Resulls
£ =] Peak Discharge - 13054 [cms] Date/Tims of Peak Dischargs : 02 Mov 33 1800
20 Tatal Precipitation :  906.2  [mm] Tatal Direct Runaff 6451 [ram)
| oinass e o3 N N Total Loss 2576 [mm) Total Baseflow 50 [ram]
o — = Total Excess 6486 [mm] Tatal Discharge B50.1  [mm]
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IV. Két luan



Mo phong cac qua trinh 1ii lich sir trén cac séng o tinh Quang Tri va Binh Pinh budc dau
cho két qua kha thuyét phuc dua trén nhiing phan tich danh gia dic diém tu nhién (HEC-
GeoHMS) va khi tuong thuy van (HEC-HMS) trong khu vure. Qua céc két qua thu nhan dugce tir
nghién ciru, ching toi thiy ring, md hinh HEC-HMS c6 thé sir dung hiéu qua trong mé phong
qué trinh 1 trong ving. Tuy nhién, dé phat huy két qua tot hon nita trong hién tai va cho tuong
lai doi hoi s6 liéu trong ving day dic va dong bo hon.
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Abstract: Recently, flooding had more regularly happened in the central part of Viet Nam where
a successfully ideal solution against flood and its consequences not yet completed. Due to an
accurate flood simulation and estimation, it would be very useful in flood controlling and
mitigating for whole area. This paper presents the application of HEC-HMS model in flood
simulating and estimating for the typical Ben Hai, Hieu and Thach Han, and Kone River in
Quang Tri and Binh Dinh province.



