BAI BAO KHOA HQC

UNG DUNG MO HINH HEC-HMS PE
DU BAO DONG CHAY LU VA XAY DUNG
PUONG QUA TRINH XA LU VE HA DU CHO CAC
HO CHUA THUQC LUU VUC SONG SE RE POK TINH
PAK LAK: AP DUNG PIEN HINH CHO HO CHUA NUOGC
PAK MINH, HUYEN BUON PON

Hoang Ngoc Tuin

Tém tit: Viéc du bao, canh béo lii d@én ho chira la hét sirc can thiét va quan trong. Cung voi su
phat trién ciia khoa hoc céng nghé, cong tac canh bdo, duw bdo lii ngdy cang phdt trién. C6 nhiéu
mé hinh dwoc sir dung dé tinh todn, dir bdo dong chay lii vé ho chira nhr MIKE, TANK, NAM,
SSARR, HEC-HMS, HEC-RAS, ANN... M&i mé hinh déu cé nhitng mat vu diém, nhuoc diém va diéu
kién dp dung riéng. Diea trén nhitng wu, nhuoc diém dé, chiing t6i nhan thay mé hinh HEC-HMS sé
la lya chon phit hop cho viéc dy bdo, canh bdo dong chay lii cho cac hé chira & khu vuee tinh Pk
Lk, von la dia phwong ¢6 nhiéu hé chira vira va nhé nhung sé liéu dau vao phuc vu tinh todn con
han ché. Trong bai bdo ndy, ching t6i gidi thiéu cong cu HEC-HMS dé tinh todn, dw bdo dong chay

lii va xdy dwng dwong qud trinh xd lii vé ha du cho cdc hé chira.
Tir khéa: M6 hinh HEC-HMS, du bdo, hiéu chinh, kiém dinh, ho chira.

Ban Bién tap nhan bai: 12/8/2017

1. Pit van dé

Lii lut 14 thién tai 16n nhat de doa t6i nudc ta
no6i chung va tinh Dak Lak noi riéng vi ton that
vé con ngudi va tai san ma nd giy ra co thé dén
mirc d6 khung khiép. Phong tranh Iii Iut 1a cac
bién phap duoc lya chon nham han ché 1 lut
hodc nhitng thi¢t hai do 1l lut gay ra. Trong do
quan trong nhét van 1a van dé canh bao, du bao
11 tir xa nham tranh t6n that to 16n do 1i gdy nén.
Trai qua nhiéu thoi ky phat trién, cing véi sy 16n
manh khong ngung cua khoa hoc cong nghé
thong tin, cong tac canh bao, du bao lii cling co6
nhiéu phat trién. C6 nhiéu mé hinh dugc sir dung
dé tinh toan dong chay 1 vé hd chaa nhu:
MIKE, TANK, NAM, SSARR, HEC-HMS,
HEC-RAS, ANN,... Mdi mé hinh déu c6 nhimng
mit vu diém, nhuoce diém va diéu kién ap dung
riéng. Dya trén nhitng wu, nhuge diém do, ching
t6i lua chon md hinh HEC-HMS d¢ tinh toén
dong chay chon mé hinh HEC-HMS dé tinh toan
du bdo dong chay 1 va xay dung duong qua
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Ngay phan bi¢n xong: 10/9/2017

trinh xa 1{i vé ha du cho cac ho chira & khu vuc
tinh Pak Lak, 1a dia phuong c6 nhiéu hd chta
vira va nhé nhung s6 liéu dau vao phuc vu tinh
toan con han ché [1].

Luu vuc song Sé Ré PSk 1a luu vuc song 16n
cua tinh Pik Lik, dong vai trd quan trong trong
su phat trién kinh té ctia tinh n6i riéng va cua khu
vuc Tay Nguyén ndi chung. Hi¢n tai toan vung
da xdy dung dugc 450 cong trinh cac loai gdm
337 ho chira, 68 dap dang, 45 tram bom véi tong
nang lyc tudi thiét ké 1a 64.211ha. Do anh hudng
bién d6i khi hau da lam cho mua va 1ii 16n ting
1én vé ca cuong do va tan suat, xuat hién khac
han so v6i trude day. Trong khi cac cong trinh
thao 1a duoc xay dung tir 1au, rat tho so, qua qua
trinh van hanh di bi hu hong, xubng cap... dan
dén giam kha nang thao 1&, myc nude hd thuong
xuyén vugt qua myc nudc dang gia cuong, tham
chi nhiéu hd con vuot qua dinh dap, de doa dén
su an toan cua cong trinh dap dat ciing nhu de
doa dén tinh mang va tai san ctia nguoi dan phia
ha du. Ngoai ra, viéc du bao 1 trude day chi yéu
theo cac phuong phap truyén thong, chi méi tinh
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toan theo tan suét thiét ké va kiém tra, chua xem
xét dén 10 dic biét lon (PMF) cting nhu mua trén
luu vuc theo thoi gian thuc.

Dé khic phuc nhiing han ché néu trén, chung
toi da thu nghiém Gng dung md hinh thuy van
HEC-HMS dé tinh toan cho 1 cong trinh cy thé
12 hd Pak Minh thudc tiéu luu vuc song Sé Ré
Pok cua tinh Dik Lik 1am co s dé ap dung cho
cac cong trinh khac.

Theo sb liéu théng ké cua Pai Khi tuong
Thay vén tinh Pak Lak, lugng mua thang trung
binh mua 1l tai cac tram khi tugng, thuy van
(KT, TV) trong khu vuc dao dong tir 180 - 485
mm. Cac hd chira ving nghién ctru chu yéu la
cong trinh cdp III nén theo QCVN 04-
05/2012/BNNPTNT dugc tinh toan véi tan suat:
Iii thiét ké voi P=1,5%; lii kiém tra P=0,5% va
6 thé xem xét kiém tra v6i li cuc han PMF.

Theo s6 liéu thu thap duoc tai cac tram KTTV
trong khu vuc thi cac tran mua sinh 10 twong tng
Vi céc tan suat dao dong trong khoang gia tri
nhu sau:

+ Pdi véi mua 1 ngay 16n nhat: Luong muwa
thiét ké XTK dao dong tir 210 - 300 mm; lugng
mua kiém tra XKT dao dong tir 250 - 350 mm;

+ Ddi véi mua 5 ngay 16n nhat: Lugng mua
thiét ké XTK dao dong tir 350 - 500 mm; lugng
mua kiém tra XK T dao dong tir 500 - 700 mm.

Trén co so tinh toan dy bao 11, xay dung qua
trinh 10 dén, qua trinh x4 I xuéng ha du va muc
nude hd twong ing véi cac cip do mua la 100
mm, 200 mm, 300 mm, 400 mm, 500 mm; mua
thiét ké, mua kiém tra, mua cuc han PMP.

Muc tiéu ndi dung nghién ctru bao gém:

- Tinh toan thuy vin dy bao 1a dén cac hod
chira tng véi cac tran mua thyc té tir 100 mm,
200 mm, 300 mm, 400 mm, 500 mm dén mua
thiét ké, kiém tra va cuc han PMP (tran mua 16n
nhit kha niang c6 thé xay ra trén luu vuc) bang
mo hinh HEC-HMS;

- Xay dung dudng quan h¢ gitra lugng mua
va luu lugng 1ii vé ho tuong tng;

- Tinh toan diéu tiét 1ii qua ho chira;
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- Xay dung duong quan h¢ gitra lugng mua,
luu lwgng xa va myc nudc hd tuong tmg véi
luong mua khéac nhau.

2. Phwong phap nghién ctru va thu thap sé
liéu

2.1 Phwong phdp nghién ciru

Céc phuong phap dugc su dung trong bai
bao:

+ Phuong phéap phan tich, thong ké, ké thira
c6 chon loc céc tai liéu da co;

+ Phuong phap mé hinh: St dung mo6 hinh
HEC-HMS m6 phdng qua trinh mua - dong chay
dén hd chua;

+ Phuong phap diéu tra, phong van, khao sat
thuc dia: dé hiéu chinh va kiém dinh két qua tinh
toan.

2.2 Dit liéu va trinh tw tinh todn

2.2.1. Gioi thiéu mo hinh HEC-HMS [2]

M6 hinh HEC-HMS (Hydrologic Engineer-
ing Center — Hydrologic Modeling system): 1a
mo hinh thuy vin mua - dong chay cua Hi¢p hoi
cac k¥ su quan sy Hoa Ky. Mo hinh dugc xay
dung dé mo phong qua trinh mua - 1ii cia hé
théng luu vuc (chia ra thanh cac luu vuc con)
dwa trén hé thong thong tin dia 1y (GIS). M6 hinh
chuyén hoa qué trinh mua thanh dong chay trén
ting luu vuc bd phan, sau d6 dién toan trong
song thién nhién va ho chira. ..

Mo hinh sir dung céc tham sb trung binh vé
thoi gian va khong gian ¢é mo phong qua trinh
dong chay. Tuy theo ddc diém dia vat Iy ctia timg
luu vue, s6 liéu mua, lugng nudc cod san trong
dat, song dé tmg dung cac phuong phap (phuong
phap tinh ton that, phuong phap dién toan) thich
hop. M6 hinh cho phép ung dung thir dan dé
nguoi du bao co thé chon dugc bd thong s6 thich
hop @i véi timg luu vue.

Ngoai ra, mé hinh niy con c¢6 cac mo-dun vé
cong trinh hd chua, c6 thé cho phép nhap thong
tin cia cac cong trinh nhu tran, dap, céng,
bom... dé tinh toan diéu tiét xa 1l vé ha luu céac
hé chira.

2.2.2. Dir liéu tinh toan

TAP CHI KHi TUQONG THUY VAN
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- S6 liéu dia hinh, dia mao, tham phu,..: dua
trén Ban do dia hinh ty 18 1/10.000; ban d6 sb
hoa d6 cao DEM;

- S6 liéu khi tuong, thiy van: St dung tram
thuy van Giang Son dai di¢n cho cua luu vuc dé
tinh toan; ddy la tram c6 day du sd lidu du dai va
tin cdy. Tran mua hi€u chinh 1: tor ngay 08 -
17/07/2015; tran mua kiém dinh tir ngay 01 -
08/10/2015.

St dung duong qué trinh cta trdn mua tu
ngay 21 - 29/07/2014 tram thuy van Giang Son
dé mo phong qua trinh mua tuong Uimg véi cac
cap do mua dén cac ho chua.

- Pudng dic trung 1ong hd: do Chi cuc Thuy
loi tinh Pk Lik cung cép;

- S6 lidu vé dudng qua trinh luu luong cta hd
KrongBuk chua thu thap dugc nén trong tinh
toan dong chay dén tram thuy vian Giang Son

2.2.3. Trinh tu tinh toan

(1) Phan chia tiéu luu vue dua vao ban dd dja
hinh ty 1¢ 1/10.000 va ban dd DEM cua khu vuc
bang GIS.

(2) Lya chon tram khi tuong thuy van dai
biéu.

(3) Hiéu chinh, kiém dinh va xac dinh bo
thong s6 toi wu cho mo hinh.

(4) Tinh toan Iuu luong dén hd twong tmg véi
céc cap do mua.

(5) Tinh toan diéu tiét dé xac dinh luu lwong
xa xubng ha du va myc nudc hd twong tmg véi
cac cap do mura.

(6) Xay dung cac duong quan h¢ gitra:

+ Luong mua luu vuc ~ luu lugng dén;

+ Luu lugng dén ~ luu lugng xa va

+ Lugng mua luu vuc ~ luu lugng xa ~ myc
nude hd twong ing vai cac cap do mua.

So dd cac bude thuc hién duge thé hién nhu

khong xem xét van dé nay.

Thu thap tai liéu v& hd chtra trong khu vuc
tinh Pék Lik

hinh 1.

|

Phan loai nhiing hd chtra vira va nho, ¢ hd
so thiét ké, Z~F~V

|

L

Thu thap sb liéu mua, dong chay tram thuy vén trén luu vuc

/\

Dua vio quan hé Z~F~V mdi hd chira;

Kiém dinh va Hiéu chinh dé tim ra
b6 théng sb mo hinh t6i wu cho mi
i wvire hd chira

J

e

xdy dung duong quan hé muc nude va

M6 phong dong chay lii dén hd va xdy dung dudng quan hé luu luong 1i dén, 1t xa voi
cuong do mua cho timg hd chita. Ap dung dién hinh cho hd Dik Minh

~

Hinh 1. So do quy trinh tinh todn

hrm lirone xa 7~Oxa

3. Phan tich két qua tinh toan

3.1. Tinh todn Dw bdo dong chdy lii dén ho
chira

3.1.1. Hiéu chinh va kiém dinh mé hinh

Trong luu vuc song Sé Ré Pok ¢6 nhiéu tram
khi tugng, thity van c6 thé sir dung dé tinh toan
nhu: tram Lik, Giang Son, Kréng Bong... Tuy
nhién, tram Lik ndm & vi tri ha luu sdng, tram
Kroéng Bong nam cha yéu & phia Ty va chi quan
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tric mua ngdy, tram thiy vin Giang Son co
chudi s6 liéu do dac day du va tin ciy nhat. Do
do6, lya chon tram thuy van Giang Son lam tram
tinh toan dai biéu cho luu vuc.

Két qua bo thong s6 hiéu chinh, kiém dinh tai
tram Giang Son va cac chi tiéu danh gia tai bang
1. S6 liéu mua va dong chay thuc do & tram nay
c6 budce thoi gian 1a At = 6h.
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Bang 1. Bo thong $6 hiéu chinh va kiém dinh tai lieu viee Giang Son

Thong s6 Hiéu chinh  Kiém dinh
Tran 1 Trén 2

1. Bo thong sb
Tén Thdt (Loss)
Tén thit ban dAu (initial Abstraction)(mm) 5 22
Chi s6 CN ( Cuver Number) 60 60
% Dién tich khong thdm (Impervious) 10 10
Chuyén déi dong chay (Transform)
Thoi gian tré (Standart lag) (h) 8 8
Hé s dinh (Peaking coefficient) 0,15 0,15
Dong chay ngam (Baseflow)
Dong chay ngam ban dau (Initial discharge) (m*/s) 55 44
Hing sb nudc rat (Recession constant) 0,5 0,5
Hé sb léch dinh (Ratio) 3 3

2. Chi tiéu Nash 0,79 0,71

i L

Thu thap tai liéu vé hd chira trong khu vurc
tinh Pik Lik

i |

Phan loai nhitng hd chtra vira va nho, c6 hd
so thiét ké, Z~F~V

L

#

[ Thu thap sb liéu mura, dong chay tram thiy vén trén luu vuc
# / \
m 4 N\

Hinh 2. Két qud hiéu chinh (a) va kiém dinh (b) tai tram Giang Son

Sau khi tim dugc bd thong s6 cho mdi tiéu
Iuu vuc, st dung bo thong s6 d6 tinh toan dong
chay 1ii dén cac hd twong tng véi cac cap do
mua. Két qua du bao luu lugng 1ii dén cho cac hd
khac.

3.1.2. Ung dung tinh todn dy bdo li va xdy
dung dwong qud trinh lii dén cho hé Ddk Minh

H6 chtra nude Pik Minh duoc xay dung va
dua vao sir dung nam 1992, thudc dia phan xa
Krong Na, huyén Buon Do6n, do cong ty Khai

thac cong trinh thuy 191 quan 1y van hanh. Theo
danh gia, hién trang chat lugng cong trinh khong
dam bao an toan: 1ong hd c6 nhiéu cay; dap dat
v6i chidu dai 196 m, bé rong 5 m, chat lugng con
tot, hoat dong binh thuong; céng hop b?mg bé
tong kich thudc 80x80 lam vi¢c binh thuong;
tran xa It ba‘“ing bé tong, hinh thurc tran thyc dung,
hién tai kénh dan 1ong dudi tran bi sat 18, c6 hién
tugng thAm qua mang tran, v& bé tiéu ning tai
mot sd vi tri.

(a)
Hinh 3. Puong qud trinh heu leong lii dén hé (a) va qud trinh xa lii vé ha du ho Pdk Minh (b) img
voi cac lwong mua

(b)

TAP CHI KHi TUQONG THUY VAN
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Bdng 2. Théng s6 co ban hé Pdk Minh

TT Théng s6 Dv“i“ Giatri TT Théng s6 Dv“i“ GiA tri
1 Hb chia ] 2 Pap dat '
Dién tich luu vure km? 65 ggto trivh dinh dgp 207
Cao trinh MNDBT m 203,5 dC;;e” rong dinh m 5
ccli‘e"t trinh myonude 192,5 Chidu dai dap m 196
C?o trlph myc nue m 206 Ch}éu cao dap lon m 20
dang gia cuong nhat
6 A A /.
Dung tich chét 103 0,6 H¢ 50 méi thuong m=3
m Iuu
6
Dung tich hru ich 111?3 7,17 He s6 méi ha luu m=3
s 100
Dung tich toan bg ho 3 7,77
3 Tranxa il
Hinh thirc tran Tran dlrﬁ; iﬁ)ng’ chay Chiéu rong tran m 24
Cao trinh ngudng m 203,5 Hinh thirc tran Thyo
tran dung

Hau hét luu luong 1d dén cac hd ¢ day déu co
dang kha bat loi: 1t 1én nhanh va rat cham.
Nguyén nhan chu yéu 1a do dia hinh déc, ring
thuong ngudn cac hd chu yéu 14 rimg tréng cdy ca
phé, khong phai rung nguyén sinh nén kha nang
gitt nwdc kém. Chinh vi vy khi xdy ra mua I, rat
dé 1am cho cong trinh tran, dap dat mat an toan.

3.2. X4y dung dwdng qua trinh xa lii vé ha
du

M6 hinh HEC-HMS khong chi 1a m6 hinh m6
phong tot qua trinh mua dong chay, ma né con
duoc st dung tinh toan diéu tiét [ii cia ho chira,
tinh toan v& dap... M6 hinh cho phép dua cau
truc cua dap nhu hinh dang cac ctra xa mat, ctra
xa day chiéu cao dap va cac thanh phan béc hoi,
ton that vao dé tinh toan.

] B
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Hinh 4. M6 dun Outflow Structures su dung
tinh toan diéu tiet li

Thity van phat tin dy bao luong mua cé thé
xay ra trong nhimng ngay téi, chi hd c6 thé xac
dinh so bo dugc ngay muc nudce hd tuong tmg dé
c6 quyét dinh x4 nude ha thap myc nuée don 1
dam bao an toan cong trinh va chu dong trong
cong tac phong, tranh 10

S6 lidu dau vao dé tinh toan diéu tiét trong
mé hinh nhu sau: Myc nuéc cua hd & dau thoi
doan tinh toan, 1ay bang myuc nudc diang binh
thuong.

Diéu kién bién 14 luu lwong 1 dén ho tng véi
cac cap do mua.

Luu lugng x4 qua tran tinh theo cong thurc:

Q = m.g.b.\/g,HB/z = mo ‘b.@‘HNZ (1)

Trong d6: b 1a chiéu rong tran (M) ; H la cot
nude trén tran (m); g 1a gia tdc trong trudng; 1a
hé s6 co hep bén ; m la hé s6 luu luong.

T luu lwong dong chay dén hd da duoc tinh
toan, su dung mo dun Outflow Structures trong
mo hinh HEC-HMS tinh toan diéu tiét 1d cho cac
ho chira.

Két qua dudng quan hé lwong mua ~ luu
lugng xa ~ myc nudc ho: X~Zn~Qxa.

3.3. Xdy dung quan hé lwong mwa ~ lwu
luwgng xa ~ myc nuwoc ho twong uwng

Két qua du bao 1d dén hd Gmg véi cac lugng
mua khac nhau da dugc trinh bay & trén, tuy

TAP CHI KHi TUQONG THUY VAN
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nhién, d6i v6i cac chu hd va co quan quan 1y hd
can phai ra quyét dinh nhanh chéng dé tmg pho
khi 1di xay ra. Vi vy, can phai xay dung biéu d6

quan h¢ gitra luong mua X ~ luu lugng xa Qxa~
muc nude hd Zy, dé khi Dai Khi tugng thiy vén.

Dm ,

-

Cgmy

0 im's)
issz 2

E ¢ % 8 ¥ § % 9

FALS

Hinh 5. Quan hé mua ~ myc nuoc ~ luu lwong xa veng voi lwong mwa 300 mm (a); 400 mm (b);
500 mm (c); kich ban mua thiét ké (d); mwa kiém tra (e)

Véi biéu dd quan h¢ nhu trén, khi thong tin
du bao luong mua dén nam trong khoang tir 100
- 500 mm, chii hd ¢6 thé noi suy céac gia tri luu
lugong vé hod, mue nude hd, luu luong xa twong
g dé tir 46 so bd xac dinh dugc nguy co ngap
lut ha du.

4. Két luan

- Trén co s& cac sb liéu khi tuong, thuy van,
dia hinh, mat dém...cua cac tram do trong luu
vuc, da ing dung thanh cong mo hinh HEC-
HMS dé xdy dung duoc 1 bd thong s6 chung mo
hinh cho tiéu luu vuc Song Sé Ré Pk tinh Dik
Lak c6 do tin cdy (hé s6 Nash =0,7 - 0,8) dé tinh

TAP CHi KHi TUQNG THUY VAN

toan diéu tiét 1d cho cac hd chira nude, két qua
dat dugc tuong ddi tét, dam bao phuc vu cho
cong tac du bao voi yéu cau chét luong & mire do
so bd. Tuy nhién, dé co két qua tdt hon cén co su
nghién ctru, thu thap thém s lidu (dia hinh, tham
phu, KTTYV, dac trung long hd,.. .) va do dac bo
sung ddi voi timg hd chira cu thé.

- Ung dung thanh cong tinh toan cu thé cho 1
cong trinh dai dién 13 hd chtira Dak Minh huyén
Bué6n Pén tinh Pék Lk vai cac két qua:

+ Du bao dong chay 1i dén ho tng véi cac
tran mua phé bién tir 100 - 500 mm va mua cuc
han PMP;
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+ Xay dung duong qua trinh luu Iugng xa qua
tran vé ha luu véi cac trin mua twong tng;

+ Xay dung duong quan h¢ gitra Luu luong
dén ~ myuc nude ~ luu luong xa tuong tng véi
cac tran mua trén luu vuc

- Két qua dat duoc 1a tai lidu tham khao phuyc
vu cong tac van hanh hd chira trong mua mua I,
du bao nhanh 1i dén va c6 bién phap chu dong
mg pho phong chdng 1d, lut cho cac hd trong
muia mua bdo, giup giam thiéu thiét hai vé ngudi
va tai san cho nguoi dan khu vuc ha du ho chua
nudc.

- Pé x4c dinh duge muc nude ¢ ha luu sau hd
chura, chung t6i can cur vao mua trén luu vuc va
lru lwong xa ra khoi ho, tir d6 tinh toan bang mo
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hinh thay van, thuy luc s€ xac dinh dugc so bo
muc nudc trong song tuong tng vdi cac tran
mua; déng thoi dua vao dia hinh khu vuc ha du
dé xac dinh duoc muc do ngap lut, 1a co s& giup
céc co quan quan ly, van hanh hd dap ciing nhu
cac cap chinh quyén dia phuong c6 thé chu dong
ung pho khi xay ra mua Ii. Tuy nhién, trong
khuon kho bai bao khong thé trinh bay k§ ma chi
n6i vé mit nguyén tic tinh toan. Thong tin chi
tiét vé cac budc tinh toan va két qua dat dugc
dugc trinh bay chi tiét & Pé tai “Ung dung Bo
cong cu du bado lii va canh bao ngdp lut sau ha
du do xa lii gdy ra cho cdc hé chira thity loi vira
va nhé & khu vuee tinh Bak Lak”.
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APPLYING THE HEC-HMS MODEL TO FORECASTING THE FLOOD FLOW AND
CONSTRUCTING THE FLOOD DISCHARGE PROCESS TO DOWNSTREAM OF
RESERVOIRS IN THE SEREPOK RIVER BASIN IN DAK LAK PROVINCE, TYPI-
CAL APPLICATION FOR DAK MINH RESERVOIR, BUON DON DISTRICT

Hoang Ngoc Tuan
Central Viet Nam Institute of Water Resources

Abstract: Forecasting and warning floods to the reservoir are very necessary and important.
Since the development of science and technology, the work of warning and forecast of floods is in-
creasingly improved. There are many models used to calculate and forecast floods to the reservoirs
such as MIKE, TANK, NAM, SSARR, HEC-HMS, HEC-RAS, ANN ... Each model has its advan-
tages, disadvantages and separate conditions to apply . Based on the advantages and disadvan-
tages, we realized that the HEC-HMS model would be a suitable choice for forecasting and warning
flood flows for reservoirs in Dak Lak province, which is an area with many small and medium reser-
voirs, but the input data for calculation are limited. In this paper, we introduced the HEC-HMS tool
for calculating, forecasting flood flows and constructing the flood discharge process to downstream
of reservoirs.

Keywords: HEC-HMS model, forcast, calibration, verification, reservoir.
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