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T6MTAT 
Mo hinh kh^ ni6m tap trung hieu Iim virc hay tî u Imi virc nhir mot tong the, tuc la xCr ly nhir mot don 
nguydn vi gia tri cua cac thong so duoc lay trung binh hoa theo khong gian. Do do, cac thong tin thuy van 
theo khong gian khong du chi ti^t de dap img cho hoat dong quan ly, khai thac va sit dung tai nguydn dat va 
nuoc ngay cang tang. M6 hinh khai nigm phan bo FRASC (Flow Routed Accumulation Simulation in a 
Catchment) duoc phat trien nhu su "thoa hiep" voi diu vao cac thong so lay trung binh hoa trong khong 
gian luu vuc, sau do liru vuc duoc roi rac hoa thanh cac phin tii boi ma tran luoi 6 vuong tu DEM. Dong ra 
tir m6i phan tii duoc didn toan ket ndi voi nhau ve phia phan tii lien ke ma duoc dinh ro dua vao luoi huong 
dong chay, tir do, co the du doan nhung anh huong cua sir thay doi ciia tham phu thuc vat, su dung dat va 
khi hau theo khdng gian va thoi gian den cac d§c trung thuy van cua luu vuc. Ket qua ling dung trfin nhieu 
viing khi hau khac nhau cho thay FRASC dam bao do tin cay theo cac ti6u chuan danh gia nhu sai so binh 
quan (CRM) va he so hieu qua mo hinh (R .̂ Cu the tai luu vuc song Be, gia tri CRM < 5% va R̂  > 0,8 the 
hien kha nang mo phong tot dong chay theo cac kich ban khac nhau va dam bao do tin cay ciia FRASC. 
Til kh6a: /?/& toan ddng chay, FRASC, Imi vuc song Be, mo hinh khai mem phan bd. 

1.ei01THl£U 

Cac mo hinh khai niem tap trung phd bi^n nhu 
NAM [1], RAM [2] va Xinanjiang [3] coi dSu vao luu 
vuc hay tieu luu virc tu nhien nhu mot don nguyen va 
gia tri cua cac thong sd duac lay trung binh hoa theo 
khong gian; ket qua chiing chi cho biet luu lupng 
dong chay tai ciia ra luu vuc hay tieu luu vuc. Mo 
phong qua trinh thiiy van chi het tai nhiSu diem tr6n 
luu vuc CO the giai quy^t duoc bang mo hinh vat ly 
phan bd. Tuy nhien, ngoai tinh phuc tap trong cau 
true he thdng, nhung kho khan ciia cac mo hinh vat 
ly phan bd ve nguyen ly la doi hoi nhifeu dii lieu d^u 
vao thuc do ve cac dac tnmg bien thien trong pham 
vi luu vuc khdng dong nhat lai thudng khong sSn cd, 
it nhat la vao thdi diem hien tai va ddi vcri luu vuc 
nghien cuu co quy mo vira phai den lan (tren 1000 
km^. Day la diem han che ve tinh ling dung thuc 
ti^n rong rai cua cac mo hinh vat ly phan bd [4]. 

Nhu vay, de co duoc mdt md hinh thda man ca 
tieu chi thong tin chi tiet frong khdng gian luu vuc va 

' Vien Khoa hpc va Cong nghe Ti'nh loan 
• Truong Dai hgc Khoa hpc Tu nhien. Dai hpc Quoc gia TP. 
HCM 
^ Vien Khoa hpc va Doi mdi cong nghe 
* Khoa Moi trudng va Tai nguyen, Trudng Dai hpc Da Lat 

tinh kha di ve so iiSu dau vao, Nghi nam 2008 [5] da 
trinh bay md hinh FRASC (Flow Routed 
Accumulation Simulation in a Catchment) duoc phat 
trien tren co sb cai tien mo hinh khai niem tap trung 
Xianjiang va tich hgp vai GIS (Geographic 
Information System). Dir lieu GIS cung cap cho mo 
hinh FRASC bao gom cac thdng tin thuy van nhu 
hudng ddng chay, luy tich ddng chay, phan dinh ti^u 
Imi virc, mang luoi sdng, sudi duoc trich xuat tir 
DEM (Digital Elevation Model). Theo each tiep can 
nay, luu vuc dupx: roi rac hda thanh cac phdn tir bai 
ma tran luoi vuong. Cac qua trinh thuy vSn 6- mdi d 
ludi duoc xu ly nhu la cac "luu vuc" con co kich 
thudc don vi va do dd vdi cac chiic nang dau vao thuy 
van ddc lap va duy nhat ma theo ly thuyet cd the dinh 
nghia va do dac dugc. Tuy nhien, hau het cac thdng 
sd md hinh dugc lay gia tri trung binh hda tren toan 
luu vuc. Sau dd, ddng ra tir mdi phan tu duoc di^n 
toan (toe la ket ndi voi nhau) v^ phia phan to lien kk 
duoc xac dinh dua vao ludi huong dong chay. Nhu 
vay, mo hinh FRASC cd the duoc coi la md hinh phan 
bd vdi cac phan to khai niem, hay each khac b day 
goi la loai khai mem phan bd di6n toan ddng chay. 
Ky thuat diln toan ddng chay trong goi phdn mem 
FRASC dugc phat trien theo phuong phap be toyen 
tinh k^t hgp vdi Muskingum va da ling dung kiem 
chiing tinh hieu qua cua mo hinh a luu vuc Baohe 
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CTrung Qudc) va Nong Son (Viet Nam) ca trong 
trudng hpp md phong ddng chay ngay va ddng chay 
lu (budc thai gian gid-). Ket qua md phdng liru lugng 
ddng chay tai cua ra luu vuc cho thay FRASC the 
hien tdt han khi so sanh vdi mo hinh nguydn mdu 
Xinanjiang trong hau het cac trudng hgp [5]. Han 
nua, FRASC con giup cung cap thong tin ve ngudn 
nude d- moi noi trang luu vuc nghien cuu va ket qua 
mo phong lii cung vdi DEM, ban dd ngap cd th^ 
dugc xay dimg. D P dd FRASC cd the dugc coi la 
cdng cii can thiet va hiiu ich cho kiem soat lu ndi 
rieng va quan ly tong hgp tai nguyen nude ndi chung, 
dac bi6t vdi nhiing du doan d' luu vuc khdng do dac 
PUB (Predictions in Ungauged Basins) ma dugc 
dinh nghia theo Sivapalan et. al. [6]. 

Ben canh nhiing nghien ciiu kiem chiing, 
FRASC cung da ling dung thanh cong o- luu vuc 
Srepdk, Thac Ma va thugng luu song Dong Nai khi 
md phdng luu lugng ddng chay ngay vdi cac chi tieu 
danh gia md hinh nhu sai sd trung binh tong luang 
CRM < 5% va he sd hieu qua R̂  > 0,75 trong ca thdi 
k^ hieu chinh va kiem dinh [7, 8, 9]. Ket qua nghien 
cihi diln hinh cho luu vuc sdng Be dugc trinh bay 
trong bai bao nay la mot minh chiing tiep theo cho 
tinh kha thi cua md hinh FRASC. 

Z. CAU IRliC MO HiniH FRASC 

Luu vuc song dupe chia thanh nhieu phan to hiiu 
han bang ma h tn ludi vuong. Cac qua trinh thuy van 
trong mdi d ludi dugc xu ly nhu la mdt "luu vuc" con 
cd kich thudc don vi ma ve ca ban dua vao khai mem 
ve SII hinh thanh ddng chay ciia md hinh Xinanjang 
ban dau. Cac thdng sd cua md hinh duoc lay gia tn 
trung binh hda dai dien tren toan bp luu vuc. D P do, 
mdt vai thdng sd cd the danh gia duoc to du heu dac 
tinh vat ly luu vuc nhung udc lugng cudi ciing phai 
dupe thuc hi$n bang viec hieu chinh vdi chudi thiiy 
van thuc dp. 

Dong ra to mdi phan to dugc diln toan ve phia 
phan to lien ke ma da dinh ro bang ludi hudng ddng 
chay dua vao truoc tien la phuong phap be toydn tinh 
ddi vai dong chay sudn ddi (tiic la trude khi xuat hien 
sdng chinh) va tidp sau la phuong phap di&n toan 
ddng chay trdn sdng. Ludi luy tich ddng chay se cho 
big't thij bac di^n toan dong ra cua mdi d trong luu 
virc va gia tri cao nhat cua ludi luy tich ddng chay la 
vi tri ciia ra cua luu vuc vdi luu luang tong. 

Hinh 1 va 2 th^ hifin so dd cau tnic cua md hinh 
FRASC, trong do cd 2 qua trinh chinh la; (1) Qua 
trinh hinh thanh ddng chay to mua trong mdi d ludi 
va (2) Qua trinh luy tich ddng chay vdi hai giai doan 
gdm trude khi xuat hi^n sdng chinh va khi xuat hi$n 
song chinh cho den cua ra luu vuc song. 

Hinh 1. Rdi r^c h6a luu vuc thanh cac phan tu hihi 
han bang ma tr&n luoi vuong trong c^u tnic md hinh 

FRASC [5] 

^ 

h i HEMI} 
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M3-4iH*H 

^3— 
Hinh 2. Qud trinh hinh thdnh ddng chay trong c^u 

tnic md hinh FRASC [5] 
2.1. Su hinh thdnh ddng chay to mua trong 

timg 6 ludri 

Dat, hay bat cii mpi trudng xdp nao deu cd kha 
nang giii mot lugng nude nhat dmh nap dd chdng lai 
lire hap dan. Dieu nay dpi khi dupe gpi la "kha nang 
dp am dong rupng". Bang dinh nghia, nude dugc trii 
trong cac be chua nay khong the trd- thanh dong 
chay va be chiia cd the bi can kiet bdi su hoc hoi hay 
thoat hoi. Do dd bdc thoat hoi nude trd- thanh thdng 
sd didu khien gay nen su thieu hut dd am cua dat. 

Trong nhirng vung am udt, khao sat thuc td ch! 
ra rang do am cua dat cd the dat den kha nang ddng 
rupng trpng pham vi tpan bp lop phu dat. N6 am chi 
rang sir bo sung lugng mua trpng thdi ky ke tiep se 
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bang luong h6c thoat hoi trong thdi k>' dang xet 
Dieu nay de xudt mot moi quan he don gian giiia 
lugng mua va ddng c h ^ rang truoc khi sinh ra ddng 
chi^' lupng mua phai thoa man dp thieu hut ben diroi 
kha nang dong ruong md lan lirat hi gay ra boi hoc 
thoat hoi nud«c khi dp am dong rupng xay ra lan cudi 
vd sau khi tran mua hep theo do se chay di het vi dat 
khong con kha nang giu chung dupe niia. Day ia khdi 
niem hinh thanh ddng chdy trong trang thai no ciia 
be chiia va chinh la khai niem ca ban aia md hinh. 

Dua vao khai niem hinh dianh ddng chay trong 
trang thai no ciia be chiia, md phdng ddng chay to 
mdi d ludi bao gom bdn phan chinh, cu the: 

Bdc thoat hai nude: ^ ra su thieu hut lugng 
am trong dat va dugc chia thanh ba tdng: tdng tren, 
tang diK»i vd tdng sau; 

• Suhinh thanh ddng chay: Ddng chay sinh ra 
tuy thuoc vdo lugng mua va su thigu hut lugng am 
trong dat; 

Phan tach ddng chay: Ddng chdy dugc phan 
tdch ra ba thanh phdn, cu the ddng mat, dong sat mat 
va ddng ngdm bang khai niem lugng tru nude tu do 
vd su phan bd ciia nd; 

Tap trung ddng chay. Didn toan ddng chay 
dia phuong trong mdi 6 tao nen ddng chay ra cua d 
dd theo timg thanh phan ddng mat, sat mat vd ddng 
ngdm bang cdch dp dung phuong phap tdng hpp 
toydn tinh vai cac hang so thdi gian tuong ling. 

Qua trinh hinh thanh ddng chay to mua trong 
mdi d dugc sa dd hda can tnic trong hinh 2. Tat cd 
cac ky hieu ben trong hop la cac bien bao gdm ddu 
vao, ddu ra, bien trang thai vd bidn ndi bd, trong khi 
cac ky hieu ben ngoai cac hop la cdc didng sd. 

Trong qua trinh ndy, ddu vao md hinh Id mua 
tnmg binh luu vuc, / 'va bdc hoi thodt hoi nuac tiem 
nang ETp tinh theo md hinh Penman-Monteith. Dau 
ra la luu lupng ddng chay thdnh phdn bao gdm ddng 
mat QS, sat mat ^/vd dong ngdm ^Gto tung d ludi, 
va lupng bdc thoat hoi nude thuc te ET^ gdm ba 
thdnh phdn EL'. EL vd ED. 

Cdc bien trang thai Id be chua nuoc ung suat 
trung binh luu vuc, W\z. be chiia nuoc to do trung 
buih luu vuc, 5. Nude ling suat trung binh luu xuiz W 
cd ba thanh phan H i ; ItZ va WD tuong ling d tdng 
tren, tdng dudi va tdng sau. i7?ld thdng sd dien tich 
gdp phan tao ddng chay ma quan he vdi W. Phan cdn 

lai ciia cac ki hieu ben trong hop Id t& cd cac bifai ndi 
bd. . ^ la ddng chay tnic t i ^ to phdn nhd dien tich 
khong tham. i?id ddng chay dugc tao ra to dien tich 
tham vd chia ra ba thdnh phdn BS, Rlvk ift? tuong 
ling dd la ddng chay mat, sdt mat vd dong ngdm. Ba 
thanh phdn ddng c h ^ nay se dupe tiuyen vd chuyen 
hda thanh QS, Qlvk QG. 

Md hinh gom cd 13 thdng sd trong qud trinh 
hinh Ihanh ddng c h ^ to mua. RIV/vd 5 la hai thdng 
sd md ta su phdn bd nude ling sudt FH/ia sue chiia 
nuoc ling sudt trung binh luu vuc vdi cac thdnh phan 
13/. LS1\z. DM. .5 la he sd mu aia dudng cong phan 
bd sue chiia nude ling suat Zl/la he sd ti Id dien tich 
Ididng tham. SM va EX tuong tu nhu TITV/ va B 
nhung chiing didn ta phan bd sire chiic nude to do. 
A7va KG la cac he sd hen quan den ^ v a RG. k^^^ 
krsfT y^ kfj^ la cac hdng sd thdi gian cho viec dien 
todn ddng chdy truyen. 

2.2. Qua trinh luy tich ddng chay 

Qua trinh luy tich ddng chay trong luu vuc 
(EEnh 2) la qua trinh chay truyen to d sang d theo 
hudng ddng c h ^ vd theo thti bdc gia tri Kiy tich ddng 
ch% to thdp d ^ cao (Hinh 3). Md phong ket thiic 
khi dat tdi d cd gia tri toy tfch ddng chay Idn nhat, tue 
la ciia ra luu vuc. 

» 

Hinh 3. Ludi hudng ddng chay, ma hra gia tri hudng 
ddng c h ^ vd ludi toy tich ddng chdy dugc su dung 

trong cau tnic md hinh FRASC 

Trong muc nay, mdt menh de gid thiet dua ra 
rang lupng nude sinh ra Ur mua chay miy^n trpng 
luu vuc dugc tach thdnh hai giai doan, cu the Id: (1) 
truoc khi phat hien hay xuat hien mang ludi sdng 
chinh, tiep ddn (2) khi xudt hien mang ludi sdng 
chinh. 

Trude khi xuat hien mang ludi song chinh 
ddng mat, ddng sat mat vd dong ngdm dugc xem nhu 
chay trong cac mdi trudng rieng re tuong ling tren 
mat ddt, thdng qua cac Id rdng trong tang re cay va 
dudi tang dat sau. Do dd, qua tiinh liiy tich ddng 
chdy theo d ludi ti-en luu vuc dugc dien toan bang 
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each dp dung phuong phdp tong hgp toyen tinh theo 
tijng thdnh phan ddc lap tao ra QSA, QIA va QGA. 

• Khi xuat hidn mang ludi sdng chinh, liic ndy 
luu luong QR la tong tat ca ba thanh phan ddng chay 
bao gdm ddng mat, ddng sdt mat va ddng ngdm di 
chuyen dpc theo he thdng sdng chinh. Qua trinh 
ddng chay tr6n h$ thdng sdng chinh dugc diln toan 
bang cdch su dung phuong phap Muskingum vdi hai 
thdng sd K va X. Cudi cung luu luong tai cua ra luu 
vuc QRT duoc xac dinh. 

8. KET QUA NGHIEN CUU DIEN HINH 

De danh gia tinh hieu qua md hinh FRASC, dudi 
day trinh bay ket qua ling dung cho luu vuc sdng Be 
(Hinh 4). Day la san pham cua de tai "Phat trien md 
hinh md phong ddng chay va didu phdi ngudn nude 
luu vuc - nghien cuu dien hinh danh gia kha nang 
chuydn nude tu cdng trinh Phudc Hoa sang hd Dau 
Tidng"[lQ\. 

Luu vuc sdng Be la mdt chi luu ciia luu vuc sdng 
Ddng Nai cd dien tich to nhien khoang 7.650 km^, 
nam a vi hi ir06'-12°22' vi Bac va 106''35'-107"30' 
kinh Ddng thudc cac tinh Binh Phude, Binh Duong, 
Ddk Ndng, Ddng Nai vd mdt phdn thudc lanh tho 
Campuchia. Tren luu vuc sdng Be hien nay cd 4 bac 
thang thiiy dien/thuy Igi chinh bao gdm: thiiy di$n 

Thac Mo, Can Don, Srdk Phu Mieng va hd thuy Igi 
Phudc Hda. Do dd viec xac dinh ti^m ndng ngudn 
nirdc luu vuc sdng Be la can thi^t trong bdi canh gia 
tang nhu cau su dung nude trdn luu vuc sdng va bien 
ddi khi hau didn ra ngay cang phiic tap. 

Tdi lieu ddu vao cho md hinh FRASC ling diing 
md phdng ddng chay cho luu vuc sdng Be bao gom: 

Cac tap tin ludi GIS dang ASCII: (1) huong 
ddng chay, (2) toy tich ddng chay, (3) phan dinh tieu 
luu vuc theo da gidc Thiessen to 8 tram mua va (4) 
tham phu vdi dd phan gidi 30 gidy. 

• Cac tap tin chudi thdi gian to nam 1981 -
2016: (1) lugng mua ngay tai 8 fram nhu Ddk Ndng, 
Phude Long, Loc Ninh, Ddng Phu, Binh Long, Ta 
Lai, Phudc Hda va Tri An (Hinh 4) va (2) bdc thoat 
hoi tiem nang trung binh thdng xac dinh bang 
phuong phdp Penman-Monteith cho cdc loai tham 
thuc vat theo timg d ludi trdn co sd sd lieu khi tugng 
quan trdc tai tram Phudc Long. 

Sd lidu luu lugng ngay thuc do tai hai tram 
thuy van tren sdng Be (Hinh 4): Phudc Long vd 
Phude Hda to nam 1981 -1993 cho thii toe hieu chinh 
vd Idem dinh md hinh. 

t 
Hinh 4. Luu w c song B* (trii) v i c4c dO Ii«u GIS dJu v4o (phai) cho m6 hinh 

thucrag dung, do la sai s6 binh quan tong luong CRM 
(%) va he sd hieu qua mo hinh R2 [11]. Ngoai ra, bieu 
do qua trinh luu luong thuc do va mo phong tai cac vi 
tri tram thuy van cung la tieu chuan danh gia tnic 
quan. Ket qua hieu chinh va ki^m dinh duoc the hien 
trong bang 1, hinh 5 va hinh 6. 

Trto CO so s6 lieu dau vao, mo hinh FRASC duoc 
thiet 14p cho luu vuc song Be qua cac buoc hieu 
chinh cac thong so mo hinh bang each thir dan hay 
con gpi "thtr va sai" (trial and error) de tdi uu hoa 
trdn CO so hifiu qua md hinh vdi bd du lieu tit 1981 -
1986 va sau dd kidm dinh hong giai doan 1987 -1993. 
Danh gia hieu qua md hinh dua vao hai tieu chuan 
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Bang 1. Gid tri cac thdne so ciia md hinh FRASC da dugc hidu chinh 
Nhdm 

Bdc thoat hoi 
nude 

Hinh thanh ddng 
chay 

Phdn bd ddng 
chay 

Tap trung ddng 
chay 

Didn toan 
Muskingum 

Thdng sd 
He so ty le bdc hoi tiem nang, Ke (-) 
Sue chiia nude ling suat trung binh luu vuc tang tren, UM (mm) 
Sue chiia nude ling suat hung binh luu vuc tang dudi. LM (mm) 
Siic chiia nude ling suat trung binh luu vuc tang sau. DM (mm) 
He sd bdc thoat boi nude tdng sdu, C (-) 
He sd mu dudng cong phan bd sue chiia nude ling suat, B (-) 
Hd sd dien tich khdng tham, IM (-) 
Siic chiia nude to do trung binh luu vue, SM (mm) 
He sd mu ciia dudng cong phdn bd siic chua nude to do, EX (-) 
He sd ddng ra cua nude to do thdnh ddng chdy mat, KI (-) 
He sd ddng ra cua nude to do thanh ddng chay ngam, KG (-) 
Hang sd thdi gian ddi vdi ddng chay mat, kover (gid) 
Hang sd thdi gian ddi vdi ddng chay sat mat, kinter (gid) 
Hdng sd thdi gian ddi vdi ddng chay ngam, kbase (gid) 
Hd sd ty le, K (gid) 
Trgng sd, X (-) 

Gia tri 

1 
200 
50 
100 
0,3 
0,4 
0,05 
250 

1 
0,4 
0,3 
0,5 
30 
140 
0,4 
0,3 

B ^ 2. Ddnh gid hi^u qua md hinh FKASC cho luu 7? > 0,8 cd the khdng dinh rdng FRASC the hien rat 
tdt vd dam bao dp tin cay dd md phdng ddng chay 
theo cdc kich ban khac nhau. Hinh 5 vd 6 thi h i ^ 
bieu dd luu lugng ddng chay ngay thue do va mo 
phdng trong giai doan hieu chinh (1981 - 1986) va 
kidm dinh (1987 -1993) d ca hai vi tri dl cung cd cho 
ket luan ndy. 

Tieu 
chuan 

danh gid 

CRM(%) 
R̂  

vi^sdngBd 
Phudc Long 

Hieu 
chinh 
2,24 
0,855 

Kiem 
dinh 
-0,79 
0,840 

Phude Hda 
Hidu 
chinh 
-2,30 
0,892 

Kiem 
dinh 
1,44 

0,907 
Nhu vay, vdi ket qua ddnh gia md hinh the hien 

trong bang 2 theo cac tieu chuan nhu CRM< 5% va 

J\ KAAhXkA 
Hinh 5. Dudng qud trinh luu lugng md phdng yd thuc do tai Phudc Hda giai doan hi$u chinh vd ki^m ffinh 

tai tram Phmic Long 

Hinh 6. Dudng qud trinh luu lupng md phdng 

I 

kkk.kA\\kA.kkkXjk 
W thuc do tai Phuoc Hda giai doan hifu chinh v4 kiSm dinh 
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t̂ ii tiam Fhudc Hda 
I 
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L^fTCAMON 

Bai bao nay duoc tai tra bdi Sa Khoa hoc va 
Cdng nghd thanh phd Hd Chi Minh va Vien Khoa 
hoc va Cdng nghe Tinh toan thong qua Hpp dong sd 
24/2017/HD-KHCNTT, da ky ngay 21/09/2017. 

Tren ca sd bd thdng sd md hinh FRASC dd duac 
hieu chinh, kilm dinh vd phe chuan cimg vdi bd sd 
lieu mua vd bdc thoat hoi nude tiem nang, luu lugng 
ddng chay ngay luu vuc sdng Be dugc md phdng to 
ndm 1981-2016 theo timg d ludi. Chudi sd Heu 36 
ndm dupe coi la dii dai dam bao mau cd the dai dien 
cho tdng the trong tinh todn tan suat thiet ke. 

4. KET LUAN 

Qua trinh hinh thdnh ddng chdy to mua trong 
F R ^ C dugc phat tridn trdn ndng cdt cua md hinh 
Xinanjiang, su khdc biet ndm d chd rdng FRASC md 
phdng theo tiing phan to d ludi vudng xac dinh to 
DEM de thay the dang md phdng theo quy md tieu 
luu vuc to nhien d md hinh Xinanjiang, su dung dau 
vdo bdc thodt hoi nude tiem nang tinh true hep theo 
Penman - Monteith de thay the bdc hoi chau, ddng 
chay mat sinh ra cd dd tr§ vd dien tpdn qua trinh 
chay truyen trpng luu vuc. FRASC dugc xem nhu la 
md hinh khai mem phan bd vdi luu vuc phdn ra theo 
timg d ludi vd bd thdng sd md hinh vira phai ma ed 
the nhdn dugc to thu hic hidu chinh. Nd giai quyet 
dugc van de thuy van dii chi tiet theo khdng gian luu 
vuc ma md hinh khai niem tap trung khdng thi, va 
han che dugc yeu cau ve lugng thdng tin lien quan 
den thuy van luu vuc ma dieu nay md hinh vdt ly 
phdn bd, ngupe lai, thudng ddi hdi rat cao gdy khd 
khan trong nhiing ling dung thuc hdn, dac biet ddi 
vdi nhung luu vuc Idn vd d nhimg luu vuc chua dugc 
ggi la da phat tiien. 

Kdt qua kiem nghiem fren nhirng vimg khi hau 
khac nhau, to vimg cd lugng mua nam rat Idn nhu 
midn nui Ndng Son [5] vdi gia tii ti-en 3.000 mm, noi 
lugng mua vira phai nhu sdng Be [10] 2.000 mm vd 
den viing duyen hai Nam Trung bd nhu luu vuc song 
Cai Phan Rang [12] vdi luong mua chi 1.200 mm, da 
cho thay FRASC da the hien rat thanh cdng vd dam 
bap dd tin cay theo nguyen ly danh gia md hinh, 
tham chi ddi khi the hidn tdt hon ca md hinh 
Xmanjiang nguyen ban. Tinh on dinh qua ket qua thu 
nghiem ti-en nhieu vung khi hdu, kha di h-ong vdn 
hanh vd cimg vdi lugng thdng tin ve thuy vdn nd tao 
ra chi tilt theo timg d ludi ti-ong khdng gian luu vuc, 
FRASC, do dd, cd the coi la cdng cu hiiu ich trong 
cdc ling dung vd quy hoach, thidt kd vd van hanh cac 
cdng hinh lien quan ddn nude. 
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DISTOIBUTED CONCEPTUAL MODEL DEVELOPMENT FOR FLOW ROUTING - CASE 
STUDY IN BE RIVER BASIN 
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Summary 

The lumped model considers basin or sub-basin as a unique and the average output values is assigned for 
whole physical features of basin. Therefore, the hydrographic information in spanning space is not 
sufficiently detailed to support the decision makers m water resource and land use management field in 
context the demand and exploitation of human in increasing rapidly. The FRASC distnbution model is 
developed as a "compromise" with the mean input value allocated for all spatial in basin, and then the basin 
IS separated into elements in the form of matnx gnd from DEM data. The flow direction data set up the 
output value for each element base on flow routing in connected with the adjacent element, from which it is 
possible to predict the effects of land cover change, land use change and climate change to the hydrological 
charactenstics of the basin by temporal and spaUal data. The validated results in a variety of climates show 
that FRASC performed very good with reliable output by coefficient of mass residual, CRM, and model 
coefficient of efficiency, R̂ . This paper presents the FRASC's principles and apphcation to the Be nver 
basin. In this case study, the CRM <5% and R̂  > 0.8 represent good simulaUon of flow under different 
scenarios and ensure the reliability of FRASC. 

Keywords: Be river basin, distiibuted conceptual model, Sowrouting, FRASC. 
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