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Tém tat: So liéu vé dong chday déng vai tro hét sicc quan trong trong qui hoach, thiét ké
va van hanh cdc cong trinh quan ly nudc nhung thuong khong dwoc theo doi mot cach
ddy du vé khéng gian ciing nhuw thoi gian. M6 hinh Miwa-dong chay trong dé dang mé
hinh nhdn thirc la cong cu hitu ich gip giai quyét khé khan nay. Tuy nhién, viéc sir dung
phiwong phdp moé hinh hoa chi co thé mang lai hiéu qua khi nguoi sir dung hiéu ré ban
chat ciing nhi kha néng irng dung cua no. Bai viét dwa ra mot s6 han ché cia mo hinh
nhdn thitc mwa-dong chday nham tranh tinh trang sir dung né mét cach thiéu can trong,
dan dén két qua la khéng dap irmg dwoc muc dich nghién ciu ddt ra.

Summary: The runoff time series play an important role in such activities of water
management as planning, designing and operation but is not sufficiently monitored in
terms of observed timing length and geographical locations. The Rainfall-runoff models,
of which models of conceptual types, represent effective tools for overcoming this
difficulty. However, the efficiency of using modeling as a tool depends on whether the
users understand characteristics as well as the domain of application of models. This
paper deals with main limitations of conceptual raifall-runoff models to avoid the
situation where they are incautiously applied and as a result, do not help to meet the
research objectives.

I. GIOI THIEU

M6 hinh Mua-dong chay la cong cu hiru ich, giup udc tinh dong chay tir mua. Thong
thuong thi s6 liéu vé dong chay khong day du, vi vay, ude tinh dong chay dya vao luong
mua 13 bai toan can giai quyet Viéc phan loai mé hinh c6 thé thuc hién théng qua nhiéu
chi tiéu theo linh vuc ma no6 dé cap té1 (mo hinh ly, hoéa, sinh, thuy van, thuy luc,...), su
phan bd khong gian cua két qua (md hinh phéan bd, tap trung), dic tinh ctia mo hinh (mo
hinh dong, tinh),... C6 ba loai m6 hinh chinh [3] gém:

—  Mb hinh tat dinh (explicative, deteministic, process-based, phenomenological,...). M
hinh duoc xdy dung dua trén cac dinh ludt vat ly, hoa hoc,...m6 ta qua trinh can mo
phong va céc thong s6 can kiém dinh chinh 14 cac thong sb trong cac phuong trinh mo
ta cac dinh luat nay.

— M0 hinh nhdn thire (conceptual, comportement). Toan b hé théng hodc phan 16n cac
thanh phan cua hé thong duoc so d6 hoa hay dugc thay thé boi mot hé thong gia dinh
don gian nhung thé hién gan ding chirc ning chuyén hoéa dau vao-dau ra cua hé
thong.

— Mo hinh ngau nhién (empiric, probabilistic, stochastic,...). V61 quan niém cho rang
hién twong can nghién ctru xay ra mot cach ngéu nhién, mé hinh thong ké chi dua ra



cac gia tri mang tinh théng ké mo ta kha niang hién tuong ¢ thé xdy ra (tan suit xuat

hién) chir khong dwa ra gia tri cu thé.
Vi¢ce lya chon mo hinh phu hop phu thude vao nhiéu yéu t& nhu murc do phuc tap cua h¢
thong hay s6 liéu san c6 nhung muc dich sir dung ctia mé hinh 1a yéu t6 can dugc quan
tam hang dau. Trong nhiéu trudng hop, viée lira chon mo hinh don gian 1a hét stc can
thiét nhung didu d6 khong c6 nghia 1a s& dap ing duogc tt ca cac yéu cau lién quan t6i
vi¢c tinh toan dong chay.
Bén canh d6, dd tin cay cua mo hinh von phu thude vao ban chét cta no, can duoc tim
hiéu k¥ dé c6 thé dua ra nhitng khuyén céo chinh xac cho nhimg nha hoach dinh chinh
sach. Piéu nay hét strc quan trong trong bbi canh mo hinh ngay cang nhiéu vé thé loai, sb
luong va dugc ap dung ngay cang phd bién tai cac nude c6 nén khoa hoc dang phat trién
trong do c6 Vi¢t Nam [4]. Dua trén mot sb tai liéu tham khao v& ban chit ciia mo hinh
nhén thuc ciling nhu viéc g dung cua nd, bai viét di sau phan tich mot s6 van dé ton tai
cua loai mo hinh nay.
IL. MOT SO TON TAI CUA MO HiNH NHAN THU'C
2.1 M6 hinh chwra phén anh diy di co ché hoat dong ciia h¢ thong
M6 hinh nhén thie dugc xay dung dua trén viéc thay thé hé théng thuc rat phuc tap boi
mot hodc mot s6 thanh phan don gian, voi diéu kién mo hinh c6 thé mo phong gan ding
mdi quan hé ddu vao-dau ra ctia hé théng. M6 hinh nhén thirc don gian nhét 1a mé hinh
bé tuyén tinh dugc xay dung dua trén gia thiét dong chay va luong nudc trit trong hé
théng co quan hé tuyén tinh v6i nhau [2]. Mot s6 mo hinh phirc tap hon nhu mé hinh
Mike NAM, TOPMODEL, HEC-HMS, TANK, HBV, MODOR,... ciing chi thay hé
théng bang mot hay mot vai bé chira tuong tac voi nhau thong qua bo thong sé ctia mod
hinh [6]. Thong thudng cic md hinh bao gém hé thdng bé chira dai dién cho 16p thyuc
vat/khi quyén, 16p dat mat, 16p dat tang sau va 16p ting nude ngdm. Cac thong sb ctia mo
hinh khi d6 14 strc chira toi da va ham chuyén d6i dau vao-dau ra cua cac bé. Diéu can luu
¥ & day 1a nhitng mo hinh thay dbi vi tri theo chiéu ngang va nhom cac thanh phan co dic
tinh thuy lyc twong ty nhau nhu khu dan cu, dat c6 do tham cao, dit ngap nudc, ... dé tao
thanh mot sb thanh phan ddng nhat dai dién cho ting hinh thirc sir dung dét cung thudc
dang m6 hinh nhan thirc, do dnh hudng cua bat ky thanh phan nao toi dong chay tai cira
ra ctia hé théng phu thudc vao kich thudc va vi tri twong ddi ciia no dbi véi ctra ra. Diéu
d6 co nghia phan tng cia hé thong khi cac khu vic dan cu nam rai rac hoan toan khéc
khi dugc nhom thanh mot ving ¢ dién tich bang téng dién tich cua cac khu vuc dan cu.
Véi cach xdy dung mo hinh néi trén, cic thanh phan ciia mo hinh chi 1 nhiing thanh
phan gia dinh. Trang thai thiiy luc ciia chung nhu dong chay vao, chay ra va lugng nudc
trit do vdy khong phan anh dung thuc té [5]. Vi du don gian duoc gi6i thiéu trong hinh
bén s& minh hoa cho nhan dinh nay. Gia st nhu h¢ thong gom 2 6 c6 kha ning thim

tuong Gmg 1a 3 va 1 don vi, luong mua trén toan hé thong co = -
cuong do bang 2 don vi, dong chdy sau 6 thtr nhat s€ bang 0 do ‘ ot )
toan bd lugng mua dugc 6 nay hap thu va dong chay sau 6 th Ll a | &

hai sé b?mg 1 don vi do 6 nay chi hép thu duoc 1 don vi cua
luong mua. Nhu vy, dong chay mat tai 6 thtr nhat bang 0 va tai 6 thir hai bang 1 cha
khong phai dong chay mait tai hai 6 khi gop hai 6 lam mot déu bang 0.5 nhu két qua mo
hinh dua ra. Khi xét t6i luong nudc trit trong ting 6, diéu twong tu ciing s& xay ra. Piéu



d6 c6 nghia md hinh chi cho ta két qua gan dung chir khong phan anh duoc ché do thuy
vin cua hé thong.
2.2 Cac thong s6 ciia mé hinh chwa phan anh hét y nghia vat Iy ciia n6
Do cac thanh phan cua mo hinh chi 14 nhitng thanh phan gia dinh nhu trén d3 néi, cac
thong s6 ctia mo hinh do vay ciing chi 13 cac gia tri gia dinh, chua mang day du ¥ nghia
vét Iy phan anh co ché hoat dong ctia hé thong. Dé thay rd nhan dinh nay, ching ta quay
lai vi du dd mé ta trén. Gia sir ta thay hai 6 ctia hé thong bang mot 6 gia dinh duy nhét,
theo Dinh luat bao toan khoi luong, kha nang thdm cua 6 gid dinh chinh 1a hi¢u cta
cuong d6 mua (2.0 don vi) va dong chay tai ctra ra (1.0 don vi) tirc s& bang (4.0-
1.0)/2=1.5 néu tinh cho mot don vi dién tich. Gia tri 1.5 ndy rd rang khong phan anh kha
nang tham thuc té cua hé théng vi trén thuc té, kha nang thAm trung binh cua hai 6 s€ co
gia tri (3.0+1.0)/2=2.0 don vi.
Do gia trj ctia cac théng sé chua phan anh hét ¥ nghia vat 1y, nén viéc udc tinh ching
thong qua cac nét dac trung cua hé thdng chi thyc hién duoc trong mot sO truong hop
nhat dinh [1]. Trén thyc té viéc udc tinh duoc gia tri cua hau hét cac thong sb ctia mo
hinh chu y€u dua trén viéc hi¢u chinh va kiém dinh mé hinh thong qua cac gia tri thuc
do. Nhitng nét dic trung cta hé thdng anh hudng toi qua trinh mua-dong chay nhu d6 che
phi rimg, dia hinh, tinh chit dat, mang ludi song,...chi mang tinh chat tham khao. Néi
cach khac, gié tri cua cac thong s6 ctia mo hinh khong phan d&nh mot cach sat thuc dac
trung vat 1y ciing nhu co ché hoat dong cuia hé thong.
2.3 Tinh bét dinh ciia mé hinh
Vi nhitng nghién ctru thiéu tinh chuyén sau, viéc xac dinh va kiém dinh mé hinh chi dwa
trén chi tiéu duy nhét 1a sy phu hop gitra liét s6 lidu thue do va két qua m6 phong. Diéu
do c6 nghia tap hop cac thong s [K] ciia m6 hinh duoc xac dinh bang phuong phap
théng ké ma cu thé ¢ day 1a bang cach cuc tiéu hoa sai sd giira bo sb lidu vé dong chay
theo ddi duoc va két qua ma mo hinh dua ra. Theo ngdn ngit toan hoc, dy 1a qua trinh
“t6i vu hoa” cac thong sé nham tim bo thong s6 [K] dé cuc tiéu hoa gia tri tuyét dbi cua
(Ry-R mp) hay (th— mp) Trong doé R 1a ky hi€u chi dong chdy, cac chi s td va mp lan
lugt 1a cac chi s6 chi s6 liéu thuc do va m6 phong. Khi tdp hop [K] chi c6 mot két qua
duy nhit dung, ta c6 mé hinh thudc dang tat dinh tirc bo thong sb va két qua mo phong
dong chay tir mé hinh chi ¢6 mot gia tri duy nhit Gmg véi gia tri vé lugng mua theo doi
duogc.

Tuy nhién, thuc té di cho thiy ta luén c6 thé tim dugc nhiéu gié tri cho tap hop [K] va
gia tri nao cting c6 thé chap nhan duoc, nhat 13 khi s6 luong cac thong s6 cia mo hinh 16n
va khi liét sé liéu dung dé xac dinh cac théng sd cia mé hinh khong du dai .
Uhlenbrook S. va cac cong su [6] dd nghién ciru tinh tit dinh ctia mé hinh HBV khi 4p
dung cho mét truong hop cu thé va chirng minh két ludn nay b?mg nhiing tinh toan cuy thé.
Trong s6 400000 phuong an lya chon b thong s6 [K] tur liét s6 liéu 10 nam, tac gia da
tim dugc 38 10i giai dugc goi 1a “rat phu hop” véi thong s mua hitu hiéu giao dong
khong dang keé, tir 0.860 tdi 0.867. Tuy do chénh 1éch nay thap nhung khi mé phong cac
hién tuong cuc doan voi tan sudt xuat hién thép, su chénh léch vé dong chay lén toi

! Hién tuong ndy cting tuong tu nhu gidi bai toan héi qui tuyen tinh tirc tima va b dé c6 duong hoi qui
y=ax+b nhung s cip sb lidu [y,x] c6 mbi twong quan thap va sb luong it.



150%. Tirc v6i hai gia tri thudc loai “rat phii hop” cua thong sé mua hiru hiéu c¢6 thé co
hai gia tri vé dong chay c6 su sai khac 16n.

Nhu vy, tinh tit dinh cia mé hinh mua-dong chdy dang nhan thirc chi dang & budc thi
hai tirc budc md phong dong chay tir cac thong sd di duoc xac dinh. Trong budc thir
nhat, budc xac dinh cac thong s6, nhirng thong s6 tim dugc khong phai 1a nhimg thong sé
duy nhit ding nén tinh tit dinh ctia mo hinh nhu nhiéu tac gia quan niém khong con nira.
Nhiéu tac gia trén thé giéi khi nghién ctru vé kha nang tng dung ctia mé hinh nhan thuc
goi ddy 1a hién tuong mo hinh c6 thé md phong dong chay chinh xac boi nhiing 1y do
khong xac dang va didu d6 chi ding voi cc tran mua c6 thoi gian ldp lai ngin. Do cac
thong s6 chua phan anh diy du y nghia vat 1y nhu trén di noi, viéc lya chon bo thong s6
phu hop nhét 1a khong thé thuc hién duoc néu chi dua vao viée so sanh sb liéu theo doi
v6i két qua mo phong [3,6].

Vi nhiing dac diém chinh noi trén, chung ta co thé két luan 13 bd thong s6 ctia md hinh
nhan thac chi dung cho truong hop cu thé, voi diéu kién cu thé va cac bién dau vao-dau
ra cia mo hinh nam trong khoang bién dong cu thé. Do vy, mé hinh khong thé ap dung
duogc trong mot sb truong hop sau:

Mo phéng céc kich ban phdt trién. Ung v6i mdi kich ban phat trién nhu thay doi 16p phu
thyc vat, st dung dét, xay dyng cac cong trinh trén song... nhiing nét dic trung anh
hudng t6i quan hé mwa-dong chay cua hé thong s& thay doi hoan toan. Piéu d6 khong goi
mé cho viéce thay ddi gia tri bo thong s6 cia md hinh nén ta khong thé xay dung duoc bo
thong s6 méi phu hop voi diéu kién méi. Do bd thong s6 cii duoc xac dinh dua trén bo sb
liéu mua-dong chay tmg voi didu kién cii, chung khong thé ding khi diéu kién da thay
doi.

M6 phong luu vuee co su thay d6i nhanh. Trong nhiéu trudng hop, diéu kién ty nhién cta
lwu vuc thay doi nhidu theo thoi gian dudi sy tac dong ciia nhing yéu t6 tu nhién ciing
nhu nhan tao. Mdi quan hé mwa-dong chay do viy ciing thay ddi theo. Bo s liu c6 sd
nam theo ddi nhiéu giup cho viéc xac dinh cac thong sb duoc chinh xac nhung d6 chi la
vé mit toan hoc thuan tay. Khi diéu kién thay doi, cac cap s liéu mua-dong chay s& phan
anh nhiéu hoan canh khac nhau va do dé dung toan bo s6 lidu c6 duge dé xac dinh céc
thong s6 ctia mo hinh khong phan anh duoc hoan canh cu thé nao. Nhitng tac dong khi hé
thdng chua thay d6i va khi hé thong da thay d6i s& dugc “trung binh hoa” trong qué trinh
xéac dinh bo thong sb.

Nghién ciru nhitng hién twong khi hdu cuc doan. Mua-dong chay 1a qua trinh phirc tap ma
& d6 moi yéu t6 co quan hé phi tuyén véi nhau [3]. Chang han nhu lugng mua khi ting
20 % khong c6 nghia n6 s€ sinh ra dong chay tang 20 %. Piéu d6 c6 nghia viéc ap dung
nguyén tic ngoai suy thudn tay dé udc tinh dong chay khi luong mua thugc dang mua
cuc doan, ndm ngoai khoang gia tri dugc sir dung khi xac dinh bo thong sb cia md hinh
khong thé thuc hién duogc. Noi cach khac, b thong $6 co thé dling v&i nhiing tran mua ¢
thoi gian lap lai nho hon 10 nam nhung chua chic dang véi tran mua co thoi gian lap lai
16n hon. Nhitng phan tich ciia Uhlenbrook S. ef al., va Seibert J. [5,6] nhu dugc gidi thi¢u
trong muc trén di cho thay rd diéu do.

Ap dung “phwong phdp ldy mdu” hodc “phirong phdp luu vuc twong tw” Trong bai viét
nay, phuong phap 1dy miu dugc hiéu 1a udc tinh bo thong s6 ciia md hinh dya trén s6 liéu
theo doi tai mét luu vue nao do roi ‘ap dung ching cho luu vuc khac. Phuong phap “luu
vuc twong tu” duoc ap dung rat phd bién trong tinh 1 nhung khi dé, cac thong sd trong




mo hinh luoén dugc hi€u chinh dua trén dic tinh vat ly cua luu vuc co s6 liéu theo ddi va
lru vire s& ap dung mé hinh. Trong mo hinh nhan thirc, 1am thé nao dé thay ddi cac thong
s6 cho phi hop véi luu vuc s& 4p dung mé hinh 14 cdu héi chua c6 ciu tra 16i. Diéu dang
lru ¥ 13 ngay ca nhimg thong sé c6 don vi duoc tinh cho mot don vi dién tich (km/km?2)
ciing s& thay ddi khi dién tich luu vyc thay doi do tinh phi tuyén ciia hé thong ciing nhu
murc d§ phan anh y nghia vat ly ctia chung.

Két luan trén c6 thé duoc minh hoa béi nghién ctru 4p dung mé hinh Mike NAM duoc
thyc hién tai luu vyc séng Da, noi c6 hién tuong cac to (Karst) hoat dong manh. Cac
thong s cua nhing luu vuc c6 nude ngam chay ra khac han véi cac thong sb cua nhiing
lwu vire ¢6 nude ngam chay vao. Tuy nhién, 1am thé nao dé thay doi cac thong sb nay dya
trén dac tinh cta cac hang cac to 1a diéu khong thé thuc hién duoc.

III. KET LUAN

Nhitng phén tich trong bai \{iét nay cho thdy mot sb nét dic trung ctia mo hinh dang nhén
thirc cling nhu ph&ng van dé trong Vié_EC ung dung chung. Viéc lya 9h(_)n md hinh, két hop
gitta m6 hinh tat dinh va m6 hinh ngau nhién, hay xem x¢t tinh bat dinh cua m6 hinh la
hét strc can thiét nham nang cao chat lugng cua cac mo hinh thuy van trong cac bai toan
thurc té.
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