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UNG DUNG FAST PANH GIA PO NHAY CUA CAC THONG SO
TRONG MO HINH HEC-HMS

Nguyén Thé Toan', Trin Kim Chau', Nguyén Ha Linh’

Tém tit: Mo hinh todn thiy vin la mot cong cu hitu hiéu da va dang dwoc sir dung réng rdi trong linh
viee tdi nguyén nuée. Ban chdt ciia mé hinh todn la mé phong cdc qud trinh vt 1y bang cdc phirong
trinh todn hoc don gian théng qua cdc thong sé cia mé hinh. Trong nghién citu nay, ky thudt danh gid
dé nhay FAST (Fourier amplitude sensitivity testing) dwoc img dung nham danh gid d¢ nhay cho cdc
théng s6 ciia mé hinh HEC-HMS trong bdi todn mé phéng dong chay li. Nghién ciu dwoc img dung
cho lweu vuwe Ndgm Ly thudc dia ban tinh Ha Giang. Két qud nghién ciu cho thdy tam quan trong cia
tirng théng s6 doi véi timg két qua dau ra ciia mé hinh. Trong d6 hé s6 CN la hé s6 quan trong nhat doi
v6i huu leong dinh lii va tong leong lii con thoi gian I 1én lai chiu anh hudng 16n nhat cia thoi gian tré
Tlag. Dya trén két qua ciia nghién civu, qud trinh hiéu chinh va kiém dinh mé hinh sé dwoc giam thiéu

do da khoanh ving dwoc nhitng thong sé nhay cam véi cde yéu té dau ra cua két qua mé hinh.

Twr khoa: Phan tich 4 nhay, FAST, HEC-HMS.

1. PAT VAN PE

Mo hinh toan thuy vin da dugc phat trién tir rat
lau trén thé gioi. Cac md hinh thiry vin dau tién 1a
cong thirc kinh nghiém dugc dé xuit boi
Kuichling (1889). Cac nguyén tic cua phuong
phép nay dugc dua ra boi Mulvaney (1851) va
duong don vi do Sherman (1932) dé xuat. Hau hét
cac mO hinh thuy van dugc st dung ngay nay
dugc d& xuit sau nhitng ndm 1960. Cho dén ngay
nay, mo hinh thuy van nhan duogc sy quan tdm
ngay cang tdng tor nhitng nguoi nghién ctru cling
nhu nhitng nguoi ung dung. Véi sy tdng cuong
kha nang cua cac cong cu todn hoc, kha nang cua
may tinh cling nhu sy ting cuong hiéu biét cua
con nguoi vé qua trinh dong luc trén luu vyc, md
hinh todn thiy vin ngdy cang phat trién
(Montanari, 2011). Tuy nhién, dé dém bao do tin
cdy, viéc thiét 1ap mot mo hinh thiry van dé giai
quyét mot van dé thuc té doi hoi phai ap dung céac
quy trinh thich hop bao gdm thiét 1ap mo hinh,

! Pai hoc Thuy loi
? Pai hoc Tai Nguyén méi truong
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hiéu chinh mé hinh, kiém dinh mé hinh (McCuen,
1973). Trong qua trinh ké trén, viéc hiéu chinh va
kiém dinh 1& qua trinh tim kiém b6 thong sb cua
mo hinh sao cho né phan anh dugc ban chét vat ly
ctia Iuu vie. Day 1a cac bude rit quan trong quyét
dinh dén d06 chinh xac cua két qua tinh toan. Theo
(Refsgaard va Storm, 1990) qua trinh c6 thé duoc
thyc hién bang cach thu cong, tu dong hodc két
hop. Thong thuong, ngudi st dung md hinh
thuong do tim thdng sé bang phuong phap thu
cong (Yu, 2015). Tuy nhién, hi¢u chinh tha cong
thuong khéng hiéu qua va ton thoi gian
(Gotzinger va Bardossy, 2008). Hi€u chinh tu
dong mic du co thé giam thiéu thoi gian, tuy
nhién, van con nhirng giéi han nhit dinh khi mé
hinh ¢6 ciu trac phic tap va c6 nhidu thong sb.
Do vay, can c6 nhitng nghién ctru lam giam thiéu
cong stic cia ngudi tng dung mo hinh. Bang viéc
danh gia tAm quan trong cua cac thong sb, tir d6
tap trung hiéu chinh nhom céc théng sé c6 do
nhay cao. Cauchy (1847) da md td mdt phuong
phap téi wu hoa lién quan dén viéc phan tich do
nhay. Phuong phép suy giam d6 déc ciia Cauchy
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van 1a mét trong nhitng k¥ thuat t6i wu hoa duoc
st dung thuong xuyén nhit. Diéu nay c6 thé lam
giam dugc cong suc cua ngudi ing dung mo hinh
trong qua trinh hiéu chinh va kiém dinh mé hinh.
Su hiéu qua cua phan tich d6 nhay théng sé mo
hinh dem lai hiéu qua tSi wu trong trong viéc tinh
toan md hinh da dugc ghi nhan ddy du. Pay la
cach 1am kha thi trong diéu kién hién nay. Tuy
nhién, y nghia cta phan tich d¢ nhay khong chi
dung lai ¢ viéc danh gid anh hudng cua cac thong
s6. Thoéng qua phan tich @ nhay co thé xac dinh
cac yéu t6 dau vao, néu co, c6 anh huong khong
dang ké dén su thay doi dau ra ciing nhu xac dinh
pham vi bién ddi cta cac bién dau vao anh hudng
16n dén két qua dau ra (Pianosi et al., 2016).

Phéan tich d6 nhay la nghién ciru xem sy bién
d6i dau ra cia mot md hinh ¢6 thé 1a dudi cac téc
d6ng cua bién dau vao nhu thé nao (Saltelli, 2002).
Murc d6 anh huéng cia bién cang 16n hodc tim
quan trong ctia bién dau vao cang cao thi chi sb do
nhay cta bién dau vao d6 cang cao. Cukier (1978)
két luan rang k¥ thuat phan tich do nhay rat hiéu
qua ddi v6i cac hé théng mo hinh ¢ nhiéu thong
sO. Viéc phan loai cac phuong phap phan tich d6
nhay c6 thé dua trén: Phan tich d6 nhay cuc bo va
toan cau, Phan tich do nhay dinh lugng va dinh
tinh, hodc lan luot (One-At-a-Time) va cung luc
(All-At-a-Time) (Pianosi, 2016). Hién nay, tng
dung cua phan tich d nhay da dugc Ung dung
trong nhiéu linh vyc cua doi séng cling nhu trong
cac mo hinh toan. Spear va Hornberger (1980) dé
xuat phuong phap phan tich do nhay tong quat.
Dua trén nén tang ndy Beven va Binley (1992) phat
trién k¥ thuat danh gid mirc d6 bat dinh tong quét
GLUE likelihood
estimation). Hién nay c6 rat nhiéu cac ky thuat
phan tich d6 nhay. C6 thé ké dén mot sd k§ thuat
dién hinh nhu FAST (Cukier et al., 1978), phuong
phép sang loc (Morris, 1991), phuong phap dua
trén hdi quy (Sobol, 1993). Trong d6 FAST 1a mot
trong nhitng k¥ thuat phan tich ¢ nhay ph6 bién

(generalized uncertainty

nhét. N6 str dung cach tiép can lay mau tudn hoan
va phép bién ddi Fourier dé phan tach phwong sai
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ctia dau ra md hinh thanh phwong sai timg phan do
cac tham sb mé hinh khac nhau déng gop.

Trong nghién clru nay, cac tic gid trinh bay
ung dung FAST vao phan tich do nhay cho mo
hinh HEC HMS. Nghién ctu dugc tng dung cho
lru vire Nam Ly cua tinh Ha Giang. Két qua cua
nghién ctru cho ching ta hiéu rd hon vé tim quan
trong clia cac thong sd trong mo hinh ddi véi viée
tinh toan luu lugng dinh 1i cling nhu thoi gian b
1én. Pay ciing 1a tién dé cho viéc tng dung céac k§
thuat do tim t6i uvu bo thong sb mé hinh mot cach
hi¢u qua hon.

2. GIOI THIEU VE VUNG NGHIEN CUU
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Hinh 1. Luu vuc thuy dién Nam Ly 1

Nghién ctru duoc tién hanh cho luu vuc Nam
Ly thugc tinh Ha Giang. Pham vi cta luu vuc tur
thuong ngué)n song Nam Ly dén thuy dién Nam
Ly 1 (hinh 1). Song Nam Ly mét phu luu cta song
Con thudc hé théng séng Hong. Séng Nam Ly bat
ngudn tir cac ddy nai cao gan 2000 m. Subi chay
theo huéng Pong Bic - Tay Nam. Cong trinh thiy
dién Nam Ly duoc xdy dung tai dia phan xa
Quang Nguyén, huyén Xi Man, tinh Ha Giang.
Toa @6 dia ly cua khu vuc cong trinh nhu sau: tu
22923257 @én 22°43°28” vi d6 Bic va tu
104°33°49” dén 104°34°52” kinh d6 Poéng. Luu
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vuc thiy di€n Nam Ly 1 ¢6 dién tich luu vuc 76,4
km?. Luu luong binh quan nim khoang 4,65 m?/s.

3. PHUONG PHAP VA SO LIEU

3.1. FAST

Phéan tich d6 nhay toan cau (GSA) 1a mot cach
tiép can manh mé trong viéc xac dinh dau vao
hodc thong sé nao anh hudng nhiéu nhat dén két
qua dau ra cia mo hinh. Piéu nay xac dinh dau
vao nio can thiét trong qua trinh hiéu chinh mo
hinh hodc trong qué trinh phan tich d6 bat dinh.
GSA cho phép dinh lwong chi s d6 nhay (Si)
ctia mot dau vao cu thé thong qua ty 18 phan tram
ctia tong bién dong trong dau ra do nhitng thay
d6i trong dau vao d6. FAST la mot phuong phap
phan tich d6 nhay toan cau dua trén phuong sai.
Day 1a mdt trong nhitng ky thuat phan tich do
nhay phd bién nhét trén toan cau. Phuong phap
sit dung bao gébm phuong phap 1y mau dinh ky
va khai trién Fourier dé phéan tach phuong sai cua
dau ra mo6 hinh thanh phuong sai ting phan do
cac tham s6 mo hinh khac nhau déng goép thong
qua phuong trinh.

V= E_?=1 vV, + E?;f ZE=;+»_ Vi +-+ Vi, ()

Trong d6 n 1a s6 lwong bién dau vao; j 1a tha ty
ctia bién dau vao thu j; k = j+1;

V; = V(E(X; = x} )} voi
Vi =V(E(X;=x,. X = x{) —V; — V.

E [X i = xj‘) duoc dinh nghia 1a ky vong ciia Y
trong di€u kién X; c6 gia tri ¢ dinh x]

Ty 1¢ phuong sai tirng phan so v&i phuong sai
d4u ra ciia mé hinh duoc st dung dé do mirc do
quan trong cua cac tham sb thong qua cong thirc

Si = Vi/V (2)

K¥ thuat FAST (Cukier et al,. 1978) sir dung
phuong phap lay mau dinh ky trong khong gian
tham s6. Mau tudn hoan ctia mdi tham s6 dugc

gan voi mot tdn sb dic trung (toc 13 mot sb
nguyén riéng biét), duoc st dung dé xac dinh
dong gop cua tham sé vao phuong sai ciia du ra
md hinh dya trén phép khai trién Fourier. FAST
hiéu qua vé mit tinh toan va c6 thé duoc sir dung
cho cac md hinh phi tuyén tinh va khong don diéu.
Do d6, n6 da dugc trng dung rong rdi trong phan
tich do bat dinh va do nhay cua cac mo hinh khac
nhau, bao gébm cd md hinh thuy van (Francos et
al., 2003; Bajracharya et al., 2020)

3.2. Céc buéc tién hanh

Theo (Pianosi et al., 2016) mot qua trinh phan
tich d6 nhay bao gébm 3 budc chinh. Trong budc
dau tién, cac bién dau vao duoc lua chon dé danh
gi4 phan tich d6 nhay. Trong nghién ciru nay, tat
ca cac thong sé cia md hinh HEC-HMS cho ca 3
thanh phan ton that, chuyén do6i dong chay va
dong chay ngdm déu duoc tién hanh. Viéc phan
tich lya chon phuwong phép tinh toan cho mdi
thanh phan nay dwgc phan tich trong phan két qua.
Pham vi bién d6i cua cac thong sb ciing duoc xac
dinh dya trén goi ¥y cua Scharffenberg (2016),
riéng pham vi T,; duoc xac dinh dya trén nhung
dac trung cu thé cua luu vuc. Bang 1 mo ta chi tiét
cac thong s6 ciing nhu pham vi bién ddi. Lua chon
kich thuéc mau ciing 1a mot noi dung trong budc
nay. Kich thudc mau phai dam bao diéu kién hoi
tu. Theo (Giglioli va Saltelli, 2000) kich thudc
mau nho nhit duoc xac dinh 13 65k véi k 1a sd
bién. Morris (1991) xac dinh sé lugng mau can
thiét theo cong thirc r(k+1), v6i gia tri r bién dong
tir 5 dén 15. Theo goi ¥ ciia Cukier et al. (1978)
kich thuéc mau ban dau duoc Iya chon bing 697
bd thong sd. Sau d6 sb lwong bd thong sb s& s&
dugc ting dan 1én cho dén khi dam bao diéu kién
hoi tu.

Béang 1. Thong s6 va va pham vi bién doi

STT Thong s6 Ky hiéu Don vi Pham vi bién d6i Phan b
1 | Do thim ban dau la mm 0-20 Dong nhit
2 | Chisé CN CN - 60 - 100 Dong nhit
3 | % khong thim %Imp % 0-30 Pong nhét
4 | Thoi gian tré Tiag phiit 30 - 240 Dong nhit
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STT Thong s6 Ky hiéu Don vi Pham vi bién d6i Phan b
5 | Dong chay ngdm ban dau Qo m’/s/km’ 0.01 -0.1 DPong nhét
He¢ s6 triét giam e - 0.01 —0.99 Dong nhit
Hé s6 ty 18 - 0.1-0.9 Dong nhit

Budce thtr 2 cua qua trinh phan tich d6 nhay bao
gdm viéc kiém dinh mé hinh tinh toan nhim kiém
tra phan tmg cia mo hinh. M6 hinh HEC-HMS da
dugc ung dung trén nhiéu nudc trén thé gioi
(Bennett and Peters, 2004) cling nhu ¢ Viét Nam
(Tran, 2016). Do vay md hinh du tin cdy trong viéc
mo phong dong chay 1t tr mua. Trong nghién ctru
nay, mO hinh s€ dugc hiéu chinh va kiém dinh
nhim ting cudng do thém tin cay. Qua trinh hiéu
chinh va kiém dinh st dung s6 liéu mua gio cia 2
tram mua Na Chi va Thong Nguyén vdi trong )
lan luot 14 0.98 va 0.2. Do diéu kién thu thap sb
liéu con han ché chi thu thap duoc s liéu van hanh
ciia nha may thuy di¢n Nam Ly 1 trong 2 tran 10
ngay 04 va 24 thang 6 nam 2018. Do vay, dong
chay tinh toan s& dwgc so sanh voi sd liéu dong
chay 1 thuc do dén hd trong 2 tran 1i nay. Sau d6
md hinh s& duoc st dung dé tién hanh mo phong
véi cac bd thong s6 dugc tao ra & bude dau tién.

Budc cudi cung trong qué trinh danh gia do
nhay 13 qua trinh phén tich. Két qua tinh toan chi
s6 Si can dugc kiém tra diéu kién hoi tu. Nhu da
phan tich ¢ trén, dau tién mo hinh s& dwgc mod
phong v6i 697 bo thong sb. Gia tri Si cua timg
thong s s& dugc xac dinh bang cong thic 2. Sau
d6 s6 luong bo thong sb s& ting dan va cac gia tri

« AQ =0.4m3/s ’_/“'1 -
I NASH = 67%

—_—

— T, _J, Bt Sutsnr-| Rrul Pracipben Lot

Si cling tinh todn trong tng vdi cac. Qua trinh nay
chi dirng lai khi gi tri Si ctia cac thong s6 khong
con bi anh hudng boi sb luong bd thong sb. Trong
nghién ctru nay, cac chi sé Si cua tirng thong s6 s&
dugc xac dinh d6i véi cac két qua dau ra 1a luu
luong dinh 10 (Qmax), thoi gian I 1én (TI) va
téng luong Iti (W). Dua trén két qua tinh toan, tam
quan trong cuia ting thong sd d6i vai cac két qua
dau ra khac nhau s& dugc xac dinh.

4. KET QUA VA THAO LUAN

Trong mé hinh HEC-HMS ¢6 3 module chinh.
D6 12 modul tinh ton thit thim, modul chuyén doi
dong chay va modul tinh toan nudc ngam. Két qua
téng hop cua 3 modul nay s& cho ra dong chay &
ctra ra ctia luu vuc. Trong mdi modul s& ¢6 nhiéu
phuong phéap tinh toan khac nhau. Trong nghién
ctru nay, phuong phap SCS-CN (Mishra va Singh,
2003; Mishra et al., 2007) duogc lya chon cho viéc
tinh thdm, duong li don vi khong thir nguyén
(NRCS, 2007) duoc dung cho viéc chuyén ddi
mua hi¢u qua sang dong chday mat, phuong phap
triét giam (Scharffenberg, 2016) dung dé tinh toan
dong chay ngdm. Pay 14 nhitng phuong phap co it
thong s6 nham giam thiéu khdi lugng tinh toan,
nhung ciling ddm bdo tinh chinh xac trong qua
trinh mo6 phong dong chay li.

‘BubEaZN *SLBbaZ 1° RESUS for Fun *HE_D4MT
§o
1 ¢,
\
‘

AQ =20m3/s
Nash = 66%

Hinh 2. Két qud hiéu chinh va kiém dinh mé hinh
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Tién hanh hiéu chinh va kiém dinh mé hinh.
Két qua tinh toan thé hién nhu hinh 2 dudi day.
Nhin vao két qua tinh toan nhan thdy duong qua
trinh 1di tinh toan va thuc do dong dang véi nhau.
DPinh 11 tinh toan va thyc do trong ca 2 truong hop
trang vé thoi gian va c6 gia tri xdp xi nhau. Nhu
vy c¢6 thé nhan thay, mé hinh c¢6 kha ning md
phdong dong chay Iii cho Iuu vuc nghién ctru.

Nham danh gia 6 hoi tu nghién ctru tién hanh
tinh toan chi sé do nhay Si véi cac kich thuéc mau
khac nhau. Khoi dau véi kich thude mau 1a 697 bo
thong sd, sau d6 kich thudc miu ting dan 1én. Két
qué tinh toan chi s d6 nhay cua cac thong sb theo

Gia tri d6 nhay cla céc théng s8 dai vai luu

lwgng dinh [T

050 1.00

Gid tri d6 nhay cla céc thong s8 déi véi thoi gian

cac kich thudc mau duoc thé hién nhu hinh 3. Két
qua cho thdy voi cac yéu té dau ra khac nhau
(dinh 18, thoi gian 1 1én, tong luong) ciing nhu
cac thong s6 khac nhau thi s6 lugng méd phong
thoa man diéu kién hoi tu ciing s& khac nhau. Véi
lvu lwong dinh Ii va tong lwong 1ii, diéu kién hoi
tu dwoc thoa man ddi véi cac thong sd voi kich
thudc mau gan 700 mo phong. Thoi gian lii 1én 1a
dau ra co diéu kién hoi tu khé dat dwgc nhat. Tuy
nhién, vé6i kich thuéc mau khoing 2679 mo phong
tro 1én, gia tri cac chi sé d6 nhay khong bién d6i
nita. Nhu vay diéu kién hoi tu da dat duwoc d6i véi
toan bo cac thong sb.

Gia tri d§ nhay cla cac théng sé dai vdi téng
lwong It

05 —_—

697 1197 1697 2197 2697 3197 3697 697 1197 1697
Sé lvong mé phéng

—la —CN % Imp Tlg ——Q0 ——e ——k —

a

S6 lwong mé phéng

0
2197 2697 3197 3697 697 1197 1697 2197 2697 3197 3697

Sé lugng mé phang

Tlag ——Q0 ——e ——k

c

Hinh 3. Két qua kiém tra d¢ nhay cdc thong sé doi voi (a) lweu lwong dinh li;

(b) thoi gian lii lén; (c) tong heong lii

Két qua tinh toan chi s do nhay ciia 7 théng
s6 mo hinh vé6i 3 két qua dau ra dugc thé hién &
bang 2. Theo nhan dinh cia (Tran, 2016), d6i véi
md hinh HEC-HMS, 2 thong sé déng vai tro
quan trong nhit 1a CN va Tiag. Trong nghién ctru
nay, cac chi s6 d6 nhay cua thong s trong bang
3 da minh ching cho nhan dinh nay. Nhan thiy
dbi v6i lwu luong dinh 18, chi c6 4 thong s co
anh hudong dén gia tri ndy, d6 1a 6 thim ban dau
Ia, chi s6 CN, phan trim khong thdm % Imp va
thoi gian tré Tiag. Trong do, CN 1a thong s6 quan
trong nhat ddi voi Qmay v6i chi sb d6 nhay la
0.45. Dong vai tro quan trong thur 2 1a Ti,, v61 chi
s6 do nhay 1a 0.33. Hé s6 CN 1a thong sb anh
hudng 16n nhat dén két qua tinh toan tong luong
1t W. Gid sit nhu dudong qua trinh 1i 18 mdt hinh
tam giac, néu coi tong luong 1i 1a dién tich cua
hinh tam giac thi thoi gian cua tran 10 s€ la day
ctia tam giac d6. Chidu cao cua tam gidc s& thé
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hién Iuu lwong dinh 1. Néu nhu gia tri thoi gian
cua trn 10 quyét dinh boi Tlag, thi CN 1a chi sb
quyét dinh t6i lugng ton that thim trong mé hinh.
T d6 dan dén viéc quyét dinh luvong mua hiéu
qua - ban chit chinh 1a luong dong chay mit cia
tran 1. D6 1a 1y do CN va T, lai 14 2 thong s6
quyét dinh dén gia tri dinh 1i. Di véi thoi gian
lii 18n Ty, c6 thé d& dang nhan thay thoi gian tré
Tiag 1a thong s quan trong nhat. N6 quyét dinh
dén thoi gian tap trung dong chay trén luu vuc.
Tir @6 dan dén viéc né quyét dinh dén thoi gian
lii 1én. Céc thong sb con lai c6 anh hudng khong
dang ké d6i véi dau ra nay. Nhu da phan tich &
trén CN quyét dinh dén tong lugng dong chay
mat. Trong dong chdy 1, luong dong chay mat
dong vai tro quyét dinh dén tong luong, tuy
nhién déng gop cua dong chiy ngam ciing
khong thé bo qua. Piéu do thé hién qua chi sb
d6 nhay cuia hé s ty 1& (k) 12 0.21, chi kém sau
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d6 nhay ciia hé s6 CN (0.29). Hé sé ty 18 (k) thé
hién ty 1& dinh dong chay ngam so véi dinh 1.
Chinh vi vy né ciing s& c6 anh huong dén két

qua tinh toan tong lwong. Mot diéu kha dic biét
1a thoi gian tré Ty, cling c6 anh hudng dang ké
dén tong luong 1i.

Biang 2. Két qua phan tich chi s dd nhay cac thong s6 mé hinh

Piu ra Ia CN % Imp Tlag Qo e k
Qmmax 0.08 0.45 0.04 0.33 0.00 0.00 0.00
T 0.01 0.00 0.00 0.77 0.00 0.00 0.00
w 0.05 0.29 0.03 0.15 0.00 0.06 0.21

Nhu véy, théng qua viéc danh gia két qua do
nhay cta cac thong sé6 mo hinh HEC-HMS, qua
trinh hi¢u chinh kiém dinh s& dugc tién hanh
mot cach c6 dinh hudéng ro rang hon. Thong
thuong, cac chi sé danh gia nhu sai s dinh 1
(vé ca gia tri 1an thoi gian) hay sai sé tong
lwgng s& dugc sir dung dé danh gia d6 phu hop
cia m6 hinh. Dya trén nhitng chi sé nay, ngudi
thyc hién mé hinh s& danh gia dugc moé hinh
chua phu hop vé6i yéu tb nao, tir 46 s& c6 nhitng
dinh hudéng cu thé dé lwa chon cac thong sb dé

thay ddi. Vi du, néu dinh 1ii chwa hop 1y thi chi
s6 CN, r6i thoi gian tré s& duogc tap trung do
tim trudc. Trong khi d6 cac hé sé e va k co thé
b6 qua khong can cha y. Tuong tu, néu dinh 1
bi léch vé& thoi gian, thong s cin quan tim
nhat s& Ia Tiae. Day cling 1a co s¢ dinh hudng
cho cac phuong phap do tim téi vu. Vé6i dinh
hudng nay, viéc do tim cic thong sb s& duoc
tién hanh hiéu qua hon. Bang 3 thé hién d& xuét
thi ty wu tién do tim thong sé twong ung vai
cac tiéu chi.

Bang 3. Thir ty dé xuét khi do tim thong s

Thu tu 1 2 3 4 5 6
Sai s6 dinh lii vé lugng CN Tiag Ia

Sai s6 dinh lii vé thoi gian | Ti, Ia

Sai s tong luong CN k Thag e la % Imp

5. KET LUAN

Nghién ctru da ung dung thanh cong k¥ thuat
phan tich d6 nhay FAST nhim xac dinh d6 nhay
clia cac théng sb mé hinh HEC-HMS déi véi luu
lwong dinh 1ii, thoi gian 1ii 1én va tong lugng 1.
Két qua cho thiy thdy CN 1a thong sé quan trong
nhit déi v6i luu lwong dinh i va téng luong li.
Trong khi d6 Ti, lai 1a thong s6 ¢6 anh hudng 16n

TAI LIEU THAM KHAO

nhat d6i v6i thoi gian i 1én. Trong khi CN gan
nhu khong anh huong dén thoi gian 1l 1én thi T,
lai c6 anh huong dang ké dén Iwu lwong dinh 1 va
téng luong 1. Két qua cua nghién ciu s& dua ra
mot thir tw vu tién d6i véi moi loai hinh dau ra cua
mo hinh. Day s& 1a mot dinh huéng cu thé dé qua
trinh do tim thong sb dugc nhanh chéng va hi¢u
qua hon.
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Abstract:
FAST APPLICATION IN EVALUATING THE SENSEMENT
OF PARAMETERS IN HEC-HMS MODEL

Rainfall-runoff model is an effective tool that has been widely used in the water resources area. The
essence of this type of model is to simulate physical processes by simple mathematical equations
through the parameters. In this study, the Fourier amplitude sensitivity testing (FAST) technique was
applied to evaluate the sensitivity indexes of the parameters of the HEC HMS model in flood simulation.
The research was applied for Nam Ly basin in Ha Giang province. The study evaluated the importance
of the parameters in the HEC HMS model for output results. The result shows CN is the most important
parameter for peak discharge and total volume while rising time is determined by Tlag. Based on the
results of the study, the process of model calibration and validation will be minimized because the most
sensitive parameters have been localized.

Keywords: Sensitivity Analysis, FAST, HEC-HMS.
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