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XAY DUNG MO HINH BAN PHAN BO MO PHONG DONG CHAY CHO
MOQT SO LUU VUC SONG LON VA VUA KHU VUC NAM TRUNG BQ

L& Thi Hai Yén,Ngo L& An
Truong Dai hoc Thuy loi

Tém tat: Cac mé hinh mwa dong chdy dwoc itng dung réng rdi nham mé phong dong chdy tir
muwa. Cdc mé hinh théng sé tdp trung c6 wu diém tinh todn nhanh, sé liéu dau vao it nhung
khéng mé ta dieoc phin bo cdc dic triung khi tiwong thuy vin theo khéng gian nén chi phit hop
Vi cde eu viee nhé. Cdc mé hinh théng s6 phan bo ¢é wu diém mé ta tot bién dong theo khong
gian ca mat dém luwu vuc lan cdc yéu 16 khi twong thuy van nhung cac mo hinh doi hoi lwong s0
liéu Iom, thoi gian tinh todn ldu hon. Nghién ciru nay xdy dwng mé hinh ban phdn bé két hop cdc
wu diém cia hai nhém mé hinh théng sé tdp trung va phdan bé dwa trén mé hinh NAM va dién
toan Muskingum. Mo hinh dwoc mo phong thur nghiém cho cac luwu vuc viea (Nong Son, Thanh
M) va hew viee Ion (Ciing Son) cho két qua hé sé Nash & cdc bwée hiéu chinh va kiém dinh déu
trén 0,80 thé hién tinh hiéu qud va kha néing irng dung tot cia mé hinh.

Tiwr khoa: Mo hinh bdan phdn bé’, moé hinh mwa dong chay NAM, song Vu Gia — Thu Bén,
song Ba, dién todn Muskingum

Summary: Rainfall-runoff models are widely applied to simulate flow from rainfall. Lumped
parameter models have the advantage of fast calculation with a small amount of input data
requirement, but it cannot illustrate the variation of hydro-meteorology features by space, so it is
only suitable for small basins. The distributed parameter models provide good description of
spatial variation both in the basin responses and hydrological meteorological factors, but they
require large amounts of data and longer computational time. This research builds a semi-
distributed model combining the advantages of two groups of lumped and distributed parameter
models based on the NAM model and the Muskingum routing. The model is applied in order to
simulate daily runoff for the medium scale basins (Nong Son, Thanh My) and large scale basin
(Cung Son). The Nash coefficient of calibration and verification processes are higher than 0.80,
showing the effectiveness and the good applicability of the model.

Keywords: Semi-distributed model, Nam rainfall runoff model, Vu Gia — Thu Bon, Ba,
Muskingum routing.

1. PAT VAN PE mo hinh thuy van dugc phén chia thanh cac
nhém: mé hinh thong sé tap trung, mé hinh
ban phan bd va mé hinh théng s phan bd.
Trong md hinh théng s tap trung cac dic
trung vé khi twong va cac dic tinh vét Iy khac
duoc lfiy trung binh hod trén toan bd luu vuc
va dong chay chi dugc xac dinh tai vi tri crara
(NAM, TANK...). Do vay, caic mo hinh nay
Ngdy nhan bai:29/52017 chi (‘:é thé Al'rng dl_}ng cho cg’tc lu’g V’l_IC I}l}()
Nagay théng qua phén bién: 12/7/2017 (thuong khong qua 1000km”) khi céac bién
Ngay duyét ding: 26/7/2017 dong vé khi tuong, thuy van cling nhu cac dac

Céc mo hinh thuy van mua dong chay dugc
ung dung rong rai trong bai toan mé phong
dong chdy tu mua do ching dugc xay dung
dua trén ban chat vat I clia qua trinh hinh
thanh dong chay trén luu vyc. Dya trén viéc
mb ta phan bé cac dic trung vat Iy nay ma cac
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tinh vat ly khéc theo khong gian khong qua
nhiéu. Uu diém cta caic md hinh nay 1a yéu
cau vé sb lidu dau vao it, thoi gian tinh toan
nhanh. Nguoc lai, cic mé hinh théng s6 phan
bb mo ta sy thay doi vé cac dic trung nay theo
khong gian mot cach chi tiét co thé dudi dang
6 luéi hoic theo cac ham phi tuyén
(TOPMODEL, TOPKAPI, WESPA,
DIMOSOP...). V61 dang md hinh nay, dong
chay co thé duoc xac dinh tai bt ctr vi tri nao
trén ru vire. M6 hinh c6 thé tng dung cho cac
luu vue 6 dién tich 16n, cac viung co su thay
d6i manh mé theo khong gian vé khi tuong
ciing nhu cac diéu kién mat dém. Tuy nhién,
cac mo hinh dang nay yéu cau sé liéu chi tiét vé
bién dong cac ddc trung nay theo khong gian,
thoi gian chay mo phong cia md hinh ciing
thuong lau hon nhidu so véi md hinh tap trung
Mo hinh ban phan bd 1a dang md hinh két hop
cac ru diém cta hai nhdm mo hinh trén d6 13 s6
licu yéu cau it, tinh toan nhanh nhung van mo
ta duoc bién dong cua cac dic trung luu vuc
theo khong gian. Nhin chung, cdc mo6 hinh dang
nay dua trén viéc mo ta luu vuc lon thanh cac
luu vue con két hop véi cac phuong phép dién
toan dong chay. M6t s6 mo hinh tiéu biéu dang
nay la SSARR, SWAT, HEC-HMSS.

Bai bdo tap trung nghién ciru xdy dyng mod
hinh ban phéan b6 thong qua viéc két hop mé
hinh NAM (mé hinh mua dong chay thong sb
tap trung) véi md dun dién toan dong chay
Muskingum. M6 hinh s€ dugc thir nghiém va
danh gia hi€u qua cho cic luu vuc song vira
(Vu Gia — Thu Bon tai Nong Son va Thanh
M§ véi dién tich Iwu vire Ian luwot 1a 3.100km’
va 2.100km2) va luu vuc lon (song Ba tai
Cung Son v6i dién tich trén 13.000km2).

2. PHUONG PHAP NGHIEN CUU
2.1 Mo hinh mua dong chay NAM

M6 hinh NAM duoc Nielsen va Hansen gidi
thiéu vao nam 1973 (Nielsen va Hansen, 1973)
[2], ddy 12 m6 hinh mua dong chay thong sd tap
trung dugc ung dung rong rai & Viét Nam thong

qua bd m6 hinh ho MIKE. M6 hinh o6 it thong
s6 vayéu cau so liu dau vao khong nhiéu bao
gdm lwong mua, bdc hoi tiém ning va sé lidu
dong chay dung dé hiéu chinh, kiém dinh mo
hinh. Trong diéu kién & Viét Nam, mo hinh c6
ba bé chira mo ta trir mit (béU), trit sét mit (bé
L) va trir nudc ngam (bé ngdm) nhu ¢ hinh 1.
Céc dit liéu dau vao ciia mo hinh 13 lwong mua
P, bdc hoi tiém ning E,. M6 hinh ¢6 9 thong s6
chinh bao gdm théng s6 U*, L* mo ta luong trit
nuée 16n nhat & bé U va bé L, hé s6 Cop, Ci
biéu thi hé sb dong chdy md va sd mit, Ky, K;
va Kp 13 hing s6 thoi gian twong tng ddi voi
thanh phan dong chay mit, si mat va ngam,
Cp1, Crola cac ngudng sinh dong chay bé mit va
sat mat. Dong chdy ra cia hru vuc 1a dong chay
tong hop ctia ba thanh phan OF, IF va BF tuong
ung voi dong chdy mat, sat mat va dong chay
ngdm. Chi tiét cdc budc tinh todn mé phong
dong chay duoc Nielsen va Hansen trinh bay
trong nghién ctru ciia minh. (Nielsen va Hansen,
1973) [2]
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Hinh 1. So' @6 mé hinh NAM (theo Nielsen va
Hansen)[2]

2.2. Mdé hinh dién
Muskingum

toan dong chay
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Phuong phap Muskingum thuong dugc st
dung dé dién toan dong chay trén song dua
trén quan hé bién d6i gitra luong trir va luu
lwong (hinh 2). M6 hinh ¢6 2 tham s6 K va X
1an Iwot biéu thi thoi gian chay truyén va hé sb
lugng trit ctia doan song (Cunge, 1969) [1].

Cong thtic tinh toan dong chdy ra cua doan
song dugc trinh bay & phuong trinh 1:

Oji1 = Ciljy + Cof; + C50; (1)

Voi I va O lan Iuot 1a dong chay vao va dong
chay ra doan song.

Cy, C,, C5 dugc tinh toén theo cong thuc 2,
3, 4:
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Hinh 2. Cdn bang lwong trit doan séng

2.3 Xay dung md hinh ban phan b

Luu vuc song 1on s& dugc chia thanh nh iéu luu
vuc con sao cho cac dién tich trén luu vuc nay
khong qua 1000km’, dong thoi cac dic trung
trén cac lwu vuc ndy tuong ddi dong nhét
(phan bd mura, bdc hoi, d6 dbc, tham phu...).
Dong chdy sinh ra trén mdi lwu wwe con s&
duoc md phong bing mét md hinh NAM.
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Dong chay tai ctra ra cac luu vuc nay s€ dugc
dién toan vé dong chay cira ra luu vuc soéng
chinh trén cac doan soéng bang phwong phap
dién toan Muskingum. Dong chay luu vuc
song chinh s& 1a tap hop tat ca dong chay cia
cac luu vuc con sau khi d3 dién toan dén cira
ra luu vuc song chinh nay.

Céc thong s6 md hinh NAM va Muskingum
cho mdi luu vyc con va cac doan song duoc
tim kiém theo phuong phép thir sai Brute-
Force dua trén viéc so sanh dong chay tong
cong tai ctra ra luu vyc chinh va céc luu vuc
khac co do dong chay theo chi sb Nash (cong
thic 5):

nl - i
Moy ToY (5)

Phuong phap thu sai Brute-Force dua trén

Nagh=1=

nguyén ly tim kiém nghiém t6i wu bang cach
xét moi truong hop co thé. Trong nghién ctru
nay, cac thong sé md hinh déu dwoc giéi han
tuy theo y nghia vat Iy cia n6. Céc khoang
€161 han s€ dugc chia nho thanh tung doan déu
nhau va day chinh 1a cac gi4 tri thong sb can
kiém tra thir sai. B6 thong s6 cho két qua mo
hinh c6 gia tri Nash cao nhét c6 thé coi 1a bd
thong sé phu hop.

3. THIET LAP MO HINH MO PHONG
DONG CHAY KHU VUC NGHIEN CU'U

3.1 Thiét 1ap mang lwéi tinh toin
3.1.1 Luu viec Nong Son va Thanh My

Luu vuc Nong Son va Thanh My dugc mo ta
trong md hinh ban phéan b6 nhu hinh 3 va hinh
4. Luu vuc Nong Son duogc chia thanh 6 luu
vuc con két nbi véi nhau trén 4 doan song
chinh trong khi luu vuc Thanh My duoc chia
thanh 5 luu vuc con va 3 doan séng chinh. Béc
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hoi tiém ning thoi doan ngay cia luu vuc
Noéng Son lay tir tram Tra My va Pa Ning

con luu vue Thanh My 1a Pa Nang,
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Hinh 3. So-do mé phong heu viee Nong Son

Hinh bén trai 12 ban d6 luu vyuc chinh bao
gdm cac luu vuc song con va doan
song.Hinh bén phai 13 so d6 két ndi cua
cac thanh phan nay. Cac tram do mua
dugc st dung dé tinh lwgng mua trung
binh ngay trén cac luu vuc con duoc trinh
bay ¢ bang 1.

3.1.2 Luu viec song Ba

Luu vuc song Ba 1a luu vuc lén voi dién
tich trén 13.000km” nén duoc chia thanh
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17 lvu vgc con. Lugng mua trung binh
thoi doan ngay trén cac luu vuc nay duoc
lay theo phuong phap trung binh s hoc.
Luu vuc con khong c6 tram do mua sé& lay
theo lwong mua ciia tram do mua gan nhét
(Hinh 5). Cé4c tram do mua su dung trong
nghién cru va vitri cia n6 dugc trinh bay
& hinh 5. Dit lidu bbc hoi tiém nang thoi
doan ngay duogc lay tir cac tram do An
Khé, AyunPa, M’Drak va Son Hoa.
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Hinh 5. So'do mé phong heu viee Ciing Son. Hinh bén phdi la so do két noi
Vol cac doan song duoc thé hién bang cdc mili tén co danh so.

TAP CHI KHOA HOC VA CONG

NGHE THUY LOI S 39 - 2017



[ KHOAHOC CONG NGHE

3.2. M6 phéng dong chay
3.2.1 Hiéu chinh

Dong chay ngay tai ctra ra tai cac tram Nong
Son (luu vuc Nong Son), Thanh My (luu vuc
Thanh My), An Khé, Po Mo Ré, Song Hinh,
Cung Son (luu vuc Cung Son) dugc st dung
dé danh gia kha nang mo phong cia md hinh.
Déi voi lru vue Cang Son c6 dong chay thuc
do tai mot sb tram do ¢ thuong lwu nhu Po Mo
Ré ¢ luu vuc 1, An Khé ¢ luu vuc 6 va Song
Hinh & luu vue 15. Céc s6 lidu nay cling duoc
st dung nhdm tim kiém bo thong sb cho cac
luu vuc con nay. Céc Iuu vyc con lan cén s€ cé

bd thong sé twong tu lic ban ddu nham nang
cao toc do do tim by thong so.

Giai doan hiéu chinh dwgc liy tir nim 1980
dén nam 1995 cho Nong Son va Thanh M ¥, tir
nam 1979 dén 1995 cho Cing Son. Két qua
mo phong dong chdy ngay tai Nong Son,
Thanh My va Cing Son tai giai doan hiéu
chinh cho hé s6 Nash lan luot 13 0,88;0,80 va
0,81 duoc trinh bay & hinh 6 véi bd thong sb
trinh bay & bang 1 va bang 2. Dong chdy mo
phoéng tai cac luu vuc con & Po Mo Ré, An
Khé, Séng Hinh c6 hé s Nash lan Iuot Ia
0,73; 0,72 va 0,68.
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Hinh 6. Dong chay thwc do va mo phong (trung binh thang) tai Nong Son (trén, trdi),
Thanh My (trén, phai) va Cung Son (dwdi) giai doan hiéu chinh 1980 — 1995
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Bang 1. Thong s6 md hinh céc luu vire con va cac doan song luu vire Nong Son — Thanh My

NAM Nong Son Thanh My
Luu vue 1 2 3 4 5 6 1 2 3 4 5
Dz‘-:(':n?)ch 5582  |544,4]582[594,6] 3049 [504,9]|160,8| 4887 | 3256 | 466 |588,7
Tram mura NS b | Tp| ™™ [T™+HB| T™ | ™™ [T™M+kBlTM+KH KD | KD

U* 20 10|10l 10| 10 [10] 20| 10 0 | 10 | 10

L* 250 | 208|150 210 | 250 [250 | 300 | 150 | 210 | 150 | 250

COF 0,80 | 0,200,40[ 0,80 | 0,70 0,70 | 0,80 | 0,40 | 0,80 | 0,20 | 0,70

CIF 0,25 | 0,040,07 0,06] 0,04 [0,04]025] 0,1 | 0,05 | 0,05 ]0,03

K0 0,13 | 038]0,1000,10] 0,78 [0,58] 0,13 | 0,10 | 0,10 | 0,39 | 0,78

KI 0,10 |0,10[0,10[ 0,10] 0,11 [o0,11 ] 0,10] 0,10 | 0,10 | 0,10 0,10

CLI-2 28 60 |10 31 | 60 | 60 | 28 | 10 31 | 60 | 60

TG 0,00 | 0,1 [0,10[0,10] 0,10 0,10 0,10] 0,10 | 0,10 | 0,10 0,10

KB 3000 | 500 |896|1637] 1011 |1011] 3000 896 | 1637 | 500 | 1011
Muskingum | Nong Son Thanh My
Poan song 1 2 3 4 1 2 3
X 0,1 0,2 0,1 0,1 0,3 0,1 0,1
K 3 3 3 3 3 3 1

Ky hiéu cdc tram mwa: Nong Son (NS), Hiép Puc (HP), Tién Phuoc (TP), Tra My (TM), Thanh

My (TM), Khém Dirc (KD)

Bang 2. Thong s6 mo hinh cic luu vire con va cac doan séng cho luu vire Cling Son

Luu vire 12 35 6-9 10-12 13-14 15,17 16
U* 20 10 5 10 10 18 20
L* 250 210 170 210 250 182 250
COF 0,30 0,80 0,80 0,30 0,70 0,90 0,70
CIF 0,25 0,06 0,002 0,06 0,04 0,002 | 0,038
K0 0,13 0,10 0,45 0,10 0,78 0,10 0,78
KI 0,10 0,10 0,10 0,10 0,11 0,10 0,10
CLI-2 28 31 44 31 60 29 60
TG 0,10 0,1 0,10 0,10 0,10 0,10 0,10
KB 3000 1640 3500 1637 1011 515 1011
Doan |l ol 3l als |6 | 7| s|oloflun]in2]iz]|ia]is
song
X [o01]o02]01]01]02]0102]02[01[02]02]0,1[01]02]0,1
K | 3| 23513323233 ]3]3]3
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3.2.2 Kiém dinh
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Hinh 7. Dong chay thuc do va mé phong (trung binh thang) tai tram Nong Son (trén, tradi),
Thanh My (trén, phai) va Cing Son (dwdi) giai doan kiém dinh 1996 — 2005

Giai doan 1996 dén 2005 dwoc sir dung dé kiém
dinh cho mé hinh. Giai doan 2006 tré vé sau thi
dong chay trén cac luu vuc séng nay nhin chung
bt dau bi anh hudng boi viée diéu tié cua cac
h6 chira. Ké qué kiém dinh vé mo phong dong
chay ngay cho hé s Nash tai Nong Son, Thanh
My va Cung Son lan lwot 1a 0,87; 0,82 va 0,81
(hinh 7). Piéu nay chung t6, mo hinh di mo
phong tét qua trinh dong chay va cac bo théng
s6 tim kiém duoc 1a pht hop v6i mé hinh.

Tur ké& qua hiéu chinh va kiém dinh cia mo
hinh ¢ trén cho ba luu vuc khac nhau cé dién
tich tir vira dén 16n, c6 thé thiy rang mo hinh
ban phan bd dd mo ta tdt cac dac trung khi
tuong cling nhu mat dém luu vuc theo khong

gian. B6i v6i luu vue ¢o dién tich 1on nhu luu
vuc Cung Son ¢6 nhiéu ving mua khac nhau,
mod hinh dd mo phong tét dong chay tai cira ra
lwu vue chinh. Cac sb liéu do dong chay tai
cac tram do khac nam trong lwu vuc ciing
dugc tan dung dé do tim bd thong sb cho cac
luu vuc con, giup nang cao do chinh xac mod
phong bién dong dong chay theo khong gian,
cling nhu tiét kiém thoi gian tim kiém bo
thong s trén toan bo luu vire. Péy ciing 13 wu
diém ctia md hinh ban phan bé nay so véi mod
hinh NAM truyén thong,

4. KET LUAN

Nghién ctru da xady dung mo6 hinh md phong
dong chdy thu nghiém cho hai nhém luu vuc
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vira (Nong Son va Thanh M¥) va luu vuc lon
(Cung Son) str dung md hinh NAM va dién toan
dong chay M uskingum. M6 hinh ¢6 vu diém sir
dung dugc cac sb liéu dau vao bién dong theo
khong gian nhu mua, bdc hoi, mit dém khi lru
vuc 1on duoc chia thanh cac luu vure con ¢o cac
dic diém khi tuong, thuy van, mat dém tuong
dong. Dong chay cac luu vuc ndy duoc ké& ndi
v6i nhau dén cira ra lru vire chinh bang cac doan
song dién toan theo phirong phép Muskingum.

Do khéng ¢6 qua nhiéu thong sd, phuong phap
TAI LIEU THAM KHAO
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Brute-Force thich hop dé str dung dé do tim
cac bo thong s6 cho moé hinh ma khong mat
qua nhiéu thoi gian. Két qua mo phong dong
chay cho ba luu vuc Nong Son, Thanh My va
Cung Son cho két qua phu hop cao khi hé s6
Nash déu dat trén 0,80 trong ca hai budc hiéu
chinh va kiém dinh mé hinh. Piéu nay chirng
td, mod hinh ban phéan bb dugc xdy dung c6 thé
mo phong tét dong chay cho cac lwu vuc vira
va 16n. Cac thong s6 ciia mo hinh c6 ¥ nghia
vét Iy pht hop véi thuc té.
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