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PHUONG PHAP PANH GIA PQ NHAY CAC THONG SO MO HINH
THUY VAN VA UNG DUNG CHO MO HINH MUA - DONG CHAY NAM
TREN LUU VUC SONG VE

Trinh Xuin Manh', Trin Quéc Viét', Lé Thi Thuong'

Tém tit: Mo hinh todn thity vin dang ngdy cang dwoc img dung rong rii trong cdc nghién ciru hodc dir
dn lién quan dén déanh gid va dw bdo dong chay, chat lwong nude, quan li tdi nguyén nude. Phan tich dé
nhay nham muc dich xdc dinh cdc tham sé chinh dnh huéng dén két qua mé phong déng mét vai tro
quan trong trong viéc ung dung cac mé hinh toan noi chung, ddac biét mé hinh mwa dong chay noi riéng.
Cdc mé hinh todn dang cé sw phdt trién manh mé nham mé phdng ddy dii cdc qud trinh vt li xdy ra
trong tw nhién, do dé ching dan tré 1én phire tap hon kéo theo sé lwong cdc thong sé trong mé hinh
nhiéu hon, doi héi can cé sw phan tich do nhay ki luong. pé phuc vu c6 hiéu qua cho viéc hiéu chinh va
kiém dinh mé hinh, cdc phirong phdp phan tich do nhay thong sé can dwoc dp dung trude tién lam co s
dé dwea ra mot chién heoe hiéu chinh, t6i wu thong sé sao cho phii hop nhdt véi timg logi mé hinh, leu
viee va s liéu c6 san. Bai bdo gici thiéu va phdn tich mét s6 phwong phdp phan tich d¢ nhay théng sé
thuong dwoc sir dung trong cdc nghién ciru trén thé gidi va vmg dung cho mé hinh mua dong chay thong

s6 tdp trung NAM trén heu vuc song V.

Tw khéa: Phan tich 0 nhay, m6 hinh toan, MIKE11 NAM, Séng V€.

1. MO PAU

Trong hon ba thap ki vira qua, cung vi sy phat
trién manh mé cua linh vuc cong nghé thong tin
thi m6 hinh toan thiy van cling c6 nhiing budc
tién dang ké khi cac thuat toan phuc tap dugc ap
dung nham mo ta chi tiét cac qua trinh vat li xay
ra trong chu trinh thuy van nhu qué trinh hinh
thanh dong chay tir mua, qua trinh chuyén dong
ciia nudc trong song va vung ngdp I, cic qua
trinh lién quan dén van chuyén bun cat va chat
luong nude. Tu nhitng phuong phap md hinh don
gian ban dau nhu moé hinh ty 1& (Rational
methods) dén cac mo hinh phan bd phuc tap
(Distribution models) dang dugc ng dung rat
rong rai trong nhidu cac dé tai nghién ctru va du
an thyc tién.

Trong thyc té thi tiy vao ting loai md hinh
khac nhau ma s lugng céac thong sb 1a khac nhau,
¢6 md hinh chi vai thong s6 co ban dén nhitng mo
hinh phirc tap c6 hang trim thong s6. Mdi mot mo

! Khoa Khi Twong Thity Van - Pai hoc Tai Nguyén va
Moi Truong Ha Noi

hinh Ung voi cac diéu kién luu vuc khac nhau s&
c6 cac thong sd nhay khac nhau. S6 lwong céac
thong s6 mo hinh 16n 1a mot thach thirc véi cong
tac hiéu chinh va kiém dinh mé hinh nhdm tim ra
bd théng sb toi wu nhat. Co rat nhidu cac thuat
toan tbi wu da duogc phat trién dé giai quyét cac
van dé néu trén, nhung mot thuc té 1a dé tdi wu
toan b cac thong sé mo hinh 1a kho kha thi va
khong thyc sy can thiét trong qua trinh hiéu chinh.
Do d6, khi ng dung cac thuat toan tdi wu cho
hi€u chinh mé hinh thi cac thong ) khoéng quan
trong hoac it tdc dong dén két qua dau ra s& dugc
cb dinh gia tri khong thay d6i nham ting hiéu qua
tinh toan ciing nhu giam danh ké thoi gian tim
kiém thong sé toi wu. Ngay nay c6 nhiéu cac
phuong phap phéan tich do nhay thong sé khac
nhau nhu cac phuong phép cuc bo hoac toan dién
(local hodc global method), phuong phap phan
tich sd lugng hoac chét lugng (Qualitative hodc
quantitative mdethod), phuong phap quét hodc loc
(Screening hodc refined method) dugc sir dung
kha rong rdi trong nhiéu linh vuc khac nhau,
khong chi riéng nganh thiy vin. Mdi mot phuwong
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phap néu trén cé sy khac biét rat 16n vé cach thirc
chon mau, kha ning ing dung, cu trac thut toan
v.v. Do d6 can phai c6 su tim hiéu va phan tich ki
ludng trude khi tng dung bat ki phwong phap nao
vao viéc phan tich ¢ nhay thong s6 nham dat hiéu
qué cao nhat trong hiéu chinh mé hinh.

Nghién ctru nay s€ gidi thi€u va phan tich hai
phuong phap thong dung trong phan tich dd nhay
md hinh gdm phwong phap phan tich thong sé cuc
bo va toan dién. Luu vuc séng V& tinh dén tram
thily vin An Chi tai tinh Quang Ngii c6 ddy du sb
liéu vé khi tuong thuy vin bao gém céc s liéu vé
mua, bdc hoi, dong chay, dong thoi cac tram mua
phan b6 kha dong déu trén toan bd luu vuc nén
phu hop cho viéc tng dung mé hinh mua dong
chdy. Hai phuong phép phan tich @6 nhay néu trén
s& dugc 4p dung nham danh gia cac thong sd nhay
ctia md hinh thity vin NAM. Két qua nghién ctru
dugc trinh bay va phan tich trong cac ndi dung
dudi day.

2. CAC PHUONG PHAP PANH GIA PO
NHAY THONG SO

Trude tién can dinh nghia 15 rang thé nao la
d6 nhay thong s6 hodc thong sé nhay boi co
nhidu thuit ngir duoc sit dung lién quan dén
thong s6 md hinh toan nhu thong s6 nhay, thong
s6 quan trong, thong sd chinh, thong s anh
hudng v.v. Nhin chung trong mo6 hinh toan thuy
vian thong sb nhay c6 thé dugc hiéu 1a thong sb
ma su thay ddi cua thong sb nay trong pham vi
bién ddi ciia n6 c6 anh hudng 16n dén su bién doi
cia két qua dau ra ciia mo hinh. Hay néi cach
khac khi thong s6 duoc cho 1a nhay thay d6i gia
tri thi két qua dau ra s& c6 sy bién dbi rd rang. b6
nhay cua thong sb s& duoc danh gia thong qua
cac ham muc tiéu hay sai s6 danh gia khac nhau
nhim tim ra duoc moéi quan hé giira cac thong sb
dau vao va su bién ddi cua két qua dau ra cua
mot mo hinh cu thé. Dua trén pham vi, kha nang
tmg dung va dic diém cua ting phuong phap
phan tich d6 nhay ma cé thé chia lam hai loai
phuwong phap chinh gdm phuong phap phan tich
cuc bd va phuong phap phan tich toan dién. Bén
canh do, cac phuong phap phan tich d0 nhay
thong s6 thuong duoc chia thanh 2 ndi dung co
ban gém chon mau va tinh toan chi sb do nhay.

2.1. Phwong phap phan tich d¢ nhay cuc b{

Phuong phap phan tich nay kha don gidn khi
danh gia d6 nhay cua mot thong sb tai mot gia tri
c¢b dinh trong toan mién gia tri cua thong sé do.
Diém gia tri dé danh gia do nhay thong s6 co thé
1a gia tri mic dinh cia thong sé d6 trong mo hinh
hoac lya chon mét gia tri bét ki nao do trong mién
gia tri. Theo do, co nhiéu cach lua chon su thay
d6i ctia thong sd (A) xung quanh gia tri da chon,
c6 thé 1a £ 20% hodc + 50%, hodc cling co thé +
1% clia toan mién xac dinh cta thong s6 d6. Tong
s6 mo phong trong md hinh khi ap dung phuong
phap nay 1a 2n+1, n 1a sb luong cac thong sb sir
dung. D4i voi phuong phép nay, khi danh gia do
nhay cho mot thong sé cu thé thi cac thong sb
khac s& duge ¢ dinh gia tri hay noi cach khac la
chi thay ddi gia tri cia mot thong s6 cho mbi lan
tinh trong khi cic thong s6 con lai giit nguyén gia
tri ban dau. Do nhay cua thong sé (SI) duoc luong
hoa thong qua chi sb do nhay, chi sb nay dugc xac
dinh thong qua mirc bién ddi twong dbi cua théng
s6 va két qua dau ra ctia mo hinh. Trong khi d6
két qua dau ra md hinh duoc tinh toan thong qua
cac ham muc tiéu. Néu goiyy la két qua dau ra cua
md hinh theo gia tri thong sé ban dau x,, khi d6
gia tri x, s& duoc tinh toan bién ddi theo hé sb
+Ax s€ 1a x;= xy - Ax va x,= xy + Ax, tuong ung
voi x; va x; s€ xac dinh duoc y; va y,. Su phu
thudc cua bién y va bién x s& dugc xac dinh thong
qua dao ham riéng nhu sau 0y/Ox. Cong thirc trén
duoc viét lai gin dung dudi dang vi phan dé xéac
dinh dugc cong thirc chi s6 do nhay nhu sau:

57— Y2=n 1)

2Ax

Cong thuc (1) con chira thir nguyén do y va x
c¢6 thir nguyén khac nhau. Do d6 dé loai bo thir
nguyén thi cong thir (1) duge bién doi thanh nhu
dudi day.
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Theo Lenhart (2002) thi chi sé d6 nhay dugc
phan thanh cac cép khac nhau dua trén mirc do
nhay gébm Khong nhay, Trung binh, Cao va Rat
cao nhu bang 1. C6 thé néi wu diém cta phuong
phap nay 1a don gian, dé thuc hién cho nguoi sir
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dung m6 hinh. Tuy nhién, phuong phap nay con
ton tai mot s6 han ché nhu chi danh gia do nhay
thong sb tai nhitng gia tri nhit dinh ma chua xem
xét trén toan mién gia tri ¢6 thé co cua thong sb,
do d6 tinh bat dinh ciia phuong phap 1a kha cao.

Ngoai ra, su twong tac giita cac théng sb ddi voi
nhau va voi két qua diu ra mo hinh ciing chua
duoc danh gia mdt cach cu thé. Dé khic phuc cac
han ché nay thi phuong phap phan tich do nhay
toan di¢n 1a mot trong nhitng gidi phap phu hop.

Bang 1. Bang phén cip d nhay ciia théng sé6 md hinh

Cép dd Chi s6 SI Mikc d) nhay
I 0.00 < |sI] <0.05 Khong nhay
11 0.05< |§1] <0.20 Trung binh
111 0.20< |51| <1.00 Cao
v |s1] >1.00 Rét cao

2.2. Phwong phap phan tich d¢ nhay
toan dién

Trong thuyc té thi phuong phap nay thuong
dugc dé xuét sir dung cho cac mé hinh toan thiy
van boi chung c¢6 nhiéu nhitng wu diém so véi
phuong phap phan tich do nhay cuc bg. Cling co
thé noi, cac phuong phap phan tich 6 nhay toan
dién khic phuc dugc cac han ché cua phuong
phép cuc bd bdi chiing c6 kha nang danh gia dugc
su anh hudng cua cac thong sé trén toan mién xéac
dinh, cling nhu xem xét sy tuong tac gilta cac
thong sb dau vao ma khong bi anh huéng boi ¥
kién cht quan cua ngudi st dung mo hinh va luu
vuc danh gia. Trong phuong phap nay co thé chia
thanh cdc nhom phuong phap khac nhu Phan tich
dd nhay khu vuc (Regional Sensitivity Analysis),
Phuong phap dua trén phan tich phuong sai
(Variance based methods), Phuong phap dua vao
hdi quy (Regression based methods) va Phwong
phép Bayesian. Trong bai bao nay chung t6i chi
gi6i thiéu va phén tich tom tit phuong phap phan
tich d6 nhay khu vuc.

Phéan tich d§ nhay khu vyc ciling cé thé goi la
phuong phép phan tich do nhay toéng quat
(Generalized sensitivity analysis) dugc nghién ctru
va phat trién dau tién boi Spear va Hornberger
(1980) va duoc tmg dung nhiéu trong cac nghién
ctru vé thity van trén thé gii. Phuong phap nay c6
thé tng dung ca hai thut toan chon mau ngau
nhién gdm Monter Carlo va Latin hypercube. Lua
chon mau va phan nhém thong s6 13 hai ndi dung
co ban khi 4p dung phuong phap nay. Cac tap gia
tri thong s6 mé hinh s& duoc lwa chon trong mién

x4c dinh ctia n6 theo hai phuwong phap chon mau
néu trén. Theo d6, phuong phap Monte Carlo s€
chon mau ngiu nhién bang cach sir dung mot ham
phan b6 ddng nhét da bién chung cho tit ca cac
thong sb. Phuong phép Latin hypercube co ban
cling dua trén phuong phap Monte Carlo nhung c6
sir dung céach tiép can khac bang cach phan tang
nhém mau, cu thé, phuong phap nay chia khoang
gi4 tri cua thong sb ra thanh N ting va mdi tang s&
tuong ung voi mot xac sudt xudt hién 1a 1/N. Cac
ham phén bd dong dang s& dugc gan cho mdi tang
gia tri. Sau d6 cac gi4 tri ngau nhién s& duoc lya
chon trong mdi ting dé tao thanh mot bo thong sb
cho viéc mo phong trong md hinh. Sau khi chon
mAu sé& tién hanh chay mé hinh dé tinh toan két
qua dau ra, khi d6 cac bo théng s mo hinh lan
lugt dugc phan tach thanh hai nhém nhu da néu.
Cubi cing phuong phép phén tich d6 nhay nay s&
dua trén viéc danh gia bang do thi hodc thng ké
dé xac dinh cac thong sb nhay nhat.

Pb6i v6i phéan tich bang 6 thi thi co thé su
dung céc biéu dd cuia ham phan bd lity tich dé xéac
dinh. Theo d6, viéc phan nhém céc thong sé md
hinh s& dua trén tinh chat “hanh vi/ khéng c6 hanh
vi” (behavionral/nonbehavionral) ctia cac duong
cong phan bd lily tich ciia timg nhom thong sd.
Wagener va cac cong sy (2001) dd dé xuit mot
phuong phap danh gia do nhay dua trén phuong
phap phan tich d6 nhay tong quan nay. Theo do,
cac tap gia tri thong s6 mé hinh dugc chia thanh
10 nhém c¢6 kich ¢& nhu nhau dya trén viéc sép
xép cac két qua dau ra cia mé hinh. Ham phan b
liy tich dugc xac dinh cho ting théng sb trong

58 KHOA HOC KY THUAT THUY LOT VA MOI TRUONG - SO 70 (9/2020)



mdi nhém nhu vy mdi thong sé s& c¢6 10 dudng
cong phan bd liy tich. Néu cac dudng cong nay 1a
hoi tu voi nhau thi thong s6 do khong nhay, nguoc
lai néu chiing phén tan thi thong sé d6 1a nhay di
voi két qua dau ra cia md hinh. Ngoai ra c¢6 thé
dinh luong hoa dd nhay bﬁng cach stir dung cong
thirc thong ké ciia Kolmogonow-Smirnov:

S,=max|Ff _ —FF 3)
Trong d6 Si 1a d6 nhay thong sé thong sb i,
FE_ va FE_ 1an luot 1a ham phan bd liy tich

t(xi) b i)
can bién cta hai nhom thong s6 gdm c6 “hanh vi”
va “khong c6 hanh vi”.

Trong nghién ctru nay phuong phap phan tich
d6 nhay bang d6 thi s& dugc 4p dung nhu 13 mot
phuong phap chinh dé phan tich d§ nhay cac
thong s6 mo hinh. Nhin chung phwong phap phan
tich do nhay toan dién c6 nhiéu vu diém hon so
vé&i phuong phap phan tich cuc bd. Tuy nhién n6
cling c6 nhitng han ché nhat dinh, do mdi mét
thong sé s& dugc khao sat trén toan mién gia tri
nén néu mé hinh c6 s luong thong sb 16n thi tap
gi4 tri bo thong s 1 rat 10n kéo theo thoi gian mé
phong tinh toan 13 rat nhidu va chiém nhiéu tai
nguyén may tinh hon.

3. TONG QUAN LUU VU'C NGHIEN CUU
VA MO HINH

3.1. Lwu vue nghién ctru

Luu vuc song Vé 1a mot trong 4 hé thong song
thugc tinh Quang Ngai. Luu vyc c6 dién tich vao
khoang 1.263 km? ndm ¢ phia Nam cuia Tinh va la
lvu vuc 16n thir 2 trong tinh. Song bat ngudn tir
rung nui phia Tay, chay theo huéng Tay Nam —
Pong Bic, giita cac huyén Tu Nghia, d6 ra bién
Pong tai cira C6 Lily va cira Ptc Loi (hinh 1).
Séng chinh cé chiéu dai khoang 90 km trong do6
2/3 chiéu dai chay trong ving nii c6 d6 cao 100
dén 1000 m, mat do song subi trong luu vuc dat
0,79 km/km?, d6 dbc binh quan vao khoang 19,9%
(Nguyén Ngoc Ha, 2015). Séng Vé c6 5 phu luu
16n nho voi tong chiéu dai 1a 995 km, cac phu luu
chinh cdp I gdm cac song N&, song Tra No, song
Vuc Hong phat trién manh phia by ta. Nam &
suon phia Péng cua day Truong Son, luu vuc
song Vé co dia hinh phic tap bao gdm ca ving
nui cao, trung du va dong bang. Séng Vé c6 ngudn

nude mat doi dao, tap trung chu yéu vao 3 thang
mua 1. Luong mua bién do6i tor 1900 dén 3600
mm va phan bb khong dong déu giita cac ving.

Hinh 1. Ban do luu viec séng vé va cdc tram
khi twong thuy van

3.2 Tong quan md hinh muwa - dong chay

Mo hinh NAM (Nedber-Afstremnings- Model)
dugc phat trién tai Khoa Thuy van, Vién K¥ thuat
Thuy dong lyc va Thuy luc thudc Pai hoc K¥ thuat
DPan Mach nam 1982. Trong m6 hinh NAM céc
thong sd va cac bién 1a dai dién cho cac gia tri dugc
trung binh héa trén toan luu vuc. M6 hinh tinh qua
trinh mua - dong chdy theo céch tinh lién tuc ham
lugng 4m trong bé chira riéng biét co twong tac 1an
nhau (DHI, 2011). M6 hinh NAM da dugc tng dung
rong rdi & Viét Nam trong rat nhidu cac nghién ctru
nén ¢ do tin cdy cao va da duoc kiém chimng phu
hop véi Iuu vue & nude ta. Cau triic md hinh NAM
duoc xay dung trén nguyén tic cic hd chia theo
chiéu thang ding va cac hd chira tuyén tinh, gém 5
bé chirta theo chiéu thing dimg gém bé chira tuyét
tan, bé chira mat, bé chira téng dudi, bé chira ngém
tang trén va bé chira ngdm tang dudi. Trong md
hinh NAM dong chay mat dugc xac dinh khi lugng
trit bé mat da tran, U > Umax, thi luong nudc thura
PN s& gia nhdp vao thanh phan dong chay mit.
Thong s6 CQOF dic trung cho phan nudc thira PN
dong gop vao dong chay mit. No duogc gia thiét 1a
tuong g véi PN va bién ddi tuyén tinh theo quan
hé luong trir am dit, L/Lmax, cua luong trit 4m
tang thap (DHI, 2011).

L/L.... —T
CQpp—— 8% 9% p N& =T
_ Jor Tor N Ve L. OF
Qor = i 4)

l_
0 Néu =

TG‘F
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Trong d6 CQOF= h¢ s6 dong chay tran trén mat dat (0 < CQOF < 1), TOF = gia tri ngudng cia

dong chay tran (0 < TOF < 1).

Bang 1. Bang md ta mdt s6 thong s6 md hinh MIKE11 NAM va khoang giéi han

Thong $0 K.lrl.oang Pon vi Y nghia thong $0
gidi han
Linax 50 - 300 mm | Luong nudc t6i da trong bé chira ting 1& ciy
Unmax 10 - 30 mm | Luong nudc tdi da trong bé chira mat
CQOF 0.0-1.0 ] H% 5O df‘)ng ché}y mat 9uy quét ‘Cﬁnt’l su phan phdi ciia mwa
hiéu qua cho dong chay ngam va tham.
TOF 0.0 - 0.99 i Gia tri ngudng c1:1a dong ché,y mat. ]?(‘)ng‘chémeét chi hinh
thanh khi lugng am twong doi cua dat ¢ tang ré cay 1on hon TOF
Gia tri ngudng cua dong chay sat mat. Dong chay sat mdt chi
TIF 0.0 - 0.99 - hinh thanh khi luong 4m twong ddi ctia dat & ting ré cay 1on
hon TIF
Gi4 tri ngudng cua lugng nude bd sung ciia dong chay ngam.
TG 0.0 - 0.99 - Luong nude bd sung cho bé chira ngam chi hinh thanh khi
lwong 4m tuong ddi cua dit o ting ré cay 1on hon TG
CKIF 500 - 1000 h Hénég sé th(‘ri‘gian C}ia d,(‘)ng Vchéy sat mat CKIF cung voi Upax
quyet dinh dong chdy sat mat
Hing sb thoi gian cho dién toan dong chay mat va sat mat.
CK1,2 3-48 h Dong chay mit va sat mat duoc dién toan theo cac bé chira
tuyén tinh theo chudi voi cling mot hang sd thoi gian CK1,2
CKBF 1000-3000 h | Hang sb thoi gian dong chay ngdm

M6 hinh NAM sau nay dugc tich hgp vao mo
hinh thiy lyc MIKE11 do Vién Nghién ctru Thuy
Lyc Pan Mach xay dung va sau day goi la md
hinh MIKE11 NAM. Trong mo hinh ¢6 khoang 23
thong sd dai dién cho céc qua trinh hinh thanh
dong chay tr mua tai cac bé tuyét, chira mat, sat
mat, bé ngam va tudi tidu. Bang 1 trinh bay y
nghia ctia 9 thong s6 phd bién thuong dugc sir
dung cho bé mit, sat mit va bé ngam cung khoang
gi4 tri ctia chiing trong mé hinh, cac thong s6 con
lai c6 thé tham khao thém trong DHI (2011).

4. KET QUA VA THAO LUAN

Mo hinh MIKE11 NAM dugc thiét 1p cho lwu
vuc song V¢ trong do sir dung 3 tram mua gém An
Chi, Ba To va Gia Vyc. Trong nghién ctru nady mo
hinh chi sir dung ba bé chtra chinh 1a bé mat, bé sat
mit va bé ngam vdi tong s6 thong sé 1a 16. S6 lidu
bbc hoi tiém ning duoc tinh thong qua s liéu boc
hoi thuc do tai tram khi tugng Ba To. Trong s6 cac
tram mua dung dé tinh mua binh quan luu vire duoc
xac dinh bang phuong phép da giac Thai-son. Két

qua dAu ra cia mo hinh duoc tinh toan thong qua cac
ham muc tiéu gém sai s6 can quan phuong (RMSE),
sai s6 trung binh (AE) va sai s6 dinh (ErrMax). Cac
cong thirc tinh céc sai s6 néu trén duogc trinh bay sau
day, trong d6 Sim; va Obs; lan luot 1a gia tri thuc do
va tinh todn, n la d6 dai chudi s.

i
RMSE = ||Ez'|:5im[- — Obs;)? (5)
_\] " i=1
1 T
AE = ;Z(S‘imi — Obs) (6)

ErrMax = (Max(Sim,) — Max(0bs;)) (7)
Ap dung phuong phap danh gia do nhay cuc bd
nhu da trinh bay & trén, trong d6 d6 bién doi cua cac
gia tri thong sb mo hinh dwoc chon 1a Ax = +20%.
Str dung s6 liéu mua va dong chay mua 1ii tir thang 9
dén thang 12 nam 2017 dé tién hanh mo phong trong
md hinh, s6 liéu mé phong giai doan dau dugc kéo
dai nham 1am “néng” mé hinh va giam sai s6 do anh
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hudng cua diéu kién ban dau. Bo thong sb duogc lya
chon dé danh gia do nhay 1a gi4 tri trung binh trong
khoang gidi han ciia timg thong sd. Pau ra cia md
hinh sur dung céc cong thuc RMSE, AE va ErrMax.
Téng s6 mod phong béng md hinh 1a 33. Két qua khi
ap dung phuong phap danh gia d6 nhay nay cho luu
vuc séng VE voi ca ba ham muyc ti€u cho théy cac
thong ) nhay nhét bao gé)m CQOF, CK12, Umax,
Lmax, CKBF va Carea (hinh 2). Trong d6 thong sb
CQOF la nhay nhéit v&i ca ba ham muc tiéu va dic
biét nhay vi sai sé dinh.

Cklow
Cqlow
GWLBF1
GWLBFO0
CKBE
Sy
TG
Carfeal
TIF |
TOF |
CK2
CK1
CKIF
CQOF
Lmax
Umax

-15 -10 5 0 5
CHI SO PO NHAY (SI)

Hinh 2. Bé nhay cdc théng sé mé hinh MIKE] 1
NAM cho lvu viee séng Vé

RMSE ®m EA = ErrMax

THONG SO MO HINH

Tiép theo phuong phap phan tich d6 nhay toan
dién v6i phuong phap 1y mau Monte Carlo duoc
ap dung. Trong d6 16 thong sb ciia ba bé chira
chinh duoc lya chon dé tao ra 2000 bd thong sb 1a
su két hop ngdu nhién ciia cic gia tri thong sb
trong mién xac dinh cta ching. Cac bo thong sb
dugc mé phong trong md hinh dé xac dinh cac gia
tri dau ra cho phan tich d§ nhay. Hinh 3 md ta sy
két hop giira cac thong sé va khoang gia tri gidi
han ctia mdi thong s6 mé hinh MIKE11 NAM.

Umax  Lmax  CQOF  CKF K 2 TF TG CKBF  Carez Sy GAL3T0 GWLBTI Cgbw  Cklow

Hinh 3. Phén bé cdc gid tri thong sé
va khodng gioi han
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Hinh 4. Duong cong phdn bo tan suat lily tich cua cdc thong so wng voi cac ham muc tiéu
(a) sai so can qudn phuwong, (b) sai so trung binh va (c) sai so dinh.
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Pé danh gia do nhay thong sé phwong phap
tiép can st dung do thi dwoc st dung trong
nghién ciru nay. Hinh 4 thé hién két qua tinh toan
cac duong cong phan bd tan suét liy tich cua céac
thong sb Ung v6i cac ham muc tiéu nhu AE,
RMSE va Errmax. Mdi mot thong sb dugc thé
hién bang mot biéu do gém cac dudng cong phan
b6 tan suit Ity tich theo cac nhom tu 1 dén 10
nhu da trinh bay trong phan phwong phap cua bai
b4o ndy. Thang mau sic bén phai thé hién do 16n
cac sai so tinh toan, trong d6 mau xanh dam chi
thi cho gi tri thap nhat va nguoc lai mau do thé
hién gi4 tri 16n nhat cua sai s6 d6. Mirc d6 phéan
tan ciia gid tri 10n nhat va nho nhit s& cho thay
thong s6 d6 c6 nhay tuong tng voi sai sé duoc
chon hay khong. Khdo sat toan bo Kkét qua tinh
toan cho thdy d6i v6i sai s6 trung binh thi cac
thong s6 nhay gbm CQOF, CK12, TOF va TIF.
Dbi v6i sai s6 can quan phuong thi cac thong sb
Lmax, CQOF, CK12, TOF va GWLBFO0 la nhay
nhit. D6i v6i sai s dinh thi cac thong sé Lmax,
CQOF, CK12, TOF, TIF va GWLBF1 doéng vai
trd anh huong nhidu nhét trong mé hinh MIKE11
NAM cho luu vuc séng Vé. Néu xét trén ca ba
ham muc tiéu nay co6 thé thdy rang cac thong sb
CQOF, CK12 va TOF la cac thong sb nhay trong
viéc danh gid dong chdy mua Iii cua song V¢.

5. KET LUAN

Bai bao di trinh bay va phan tich ngin gon
ndi dung cua hai phuong phap phan tich d¢ nhay
thong s6 mé hinh co ban hién nay thudng duoc

TAI LIEU THAM KHAO

st dung. Nhin chung, cic phuong phap phan tich
d6 nhay c6 muyc dich tim ra nhitng thong s6 mé
hinh ¢6 anh hudng 16n dén két qua dau ra ciia mo
hinh vé6i nhitng luu vire séng cu thé, tir d6 nhiing
thong sb it quan trong hon co thé duoc giir
nguyén trong sudt qua trinh hi€u chinh va kiém
dinh, diéu nay c6 ¥ nghia 16n véi viée téi wu hoa
bo thong s6 moé hinh. Sir dung hai phwong phap
phéan tich do nhay cho mé hinh MIKEI1 NAM
trén luu vuc séng VE trong mua I nam 2017
thdy rang ddi vdi phwong phéap phén tich do nhay
cuc bd cac cac thong sd nhay nhat bao gdm
CQOF, CK12, Umax, Lmax, CKBF va Carea khi
khao sat trén ba ham muc ti€éu RMSE, AE va
ErrMax, trong d6 thong s6 CQOF c6 do nhay rat
cao. D6i véi phuong phap phén tich do nhay toan
dién khi khédo sat trén cung ba ham muyc tiéu thi
cac théng sb CQOF, CK12, TOF, TIF, Lmax,
Umax, GWLBFO0 va GWLBF]1 1a nhiing thong sb
c¢6 anh huong 16n nhat dén két qua dau ra cia mo
hinh nay.

Panh gid d6 nhay thong sé6 moé hinh 1a mot
bai toan phirc tap boi né phu thudc vao nhiéu
yéu t& nhu pham vi gi6i han thong s6, ham muc
ti€u, luu vuc nghién ciu, cAu tric md hinh, cac
s6 liéu dau vao va thoi khoang danh gia. Do do
dé co nhirng két ludn mang tinh tong quan va
chinh x4c hon vé d6 nhay cua cac thong sé mo
hinh dbi véi tirng luu vuc cu thé thi cdc nhan t6
néu trén can duoc danh gia mot cach chi tiét va
ddng bd hon nira.
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Abstract:
MODEL PARAMETER SENSITIVITY ANALYSIS IN HYDROLOGICAL
MODELLING AND APPLICATION FOR THE RAINFALL-RUNOFF MODEL NAM
IN THE VE RIVER BASIN

Hydrological models have been developed and widely applied in many studies or projects
corresponding to the evaluation and prediction of river flows, water quality, and water resources
management, etc. Sensitivity analysis aims to identify the key parameters that affect model performance
and it plays a crucial role in applying hydrological models in general, especially for rainfall-runoff
models. However, the increasing complexity of hydrological models means that a large number of
parameters need to be estimated. To better understand the complex models in relation to model
calibration and validation, sensitivity analysis methods need to be utilized first aiming to plan a good
strategy for the model parameters optimization process based on specific models, river basins, and
available data. This paper presents two methods of parameter sensitivity analysis for the lumped model
MIKEI1 NAM and applies them in the Ve river basin as a case study.

Keywords: Sensitivity analysis, hydrological modelling, MIKE11 NAM, Ve river.
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