UN G DUNG MO HINH THUY VAN PHAN BO TRONG NGHI EP YU
VAN HANH HO CHUA PHUC VU KIEM SOAT LU VA QUAN LY TAI
NGUYEN NUGC

TS. Oliver Saavedra, GS.TS Toshio koike
TS. DawenYang - Trudng Pai hoc tdng hop Tokyo, Nhit Ban
Ngudi dich: TS. Duweng Van Khédnh - Trung tdm Dy bdo Khi tugng Thuy vin Trung wong

Ghitng ndm gdn ddv. mé hink thity vdn phén bo' (Distributed Hvdrological Model -
| DHM ) vt 58 liéu dau vao li s& liéu mua tie sén phdm quan irde tie radar phin bé
theo thot gian va cdc sdn phdm vién tham khéc duge sit dung nhidu trong céng tdc
nghién cltu va dp dung vao du bdo thiy van dd cho nhing két qu('? dedng ghi nhdn trong cong tde
phong u"zorzg vér gidm nhe thién tai. DE gidi quyét cde bai todn téng thé mét cdeh hi¢u gud, nhir
trong qudn I¥ hé thdng hé chia da nue tidu, mot hudng méi dupe dp dung (o sit dung md phing
cdp md hinh thity luc, thdy van phdn b vdi mé hinh 161 wu v@n hanh hé chita.

Nhicim téing urong adng lwe du bdo 1@ phuc vu phong chdng va gidm thi€u thiét hai do
thién 1ai gév ra d(mg thaoi khai thie va qudn I tai nguyén mét cdeh hidu qud. 1dce gid xin gidi
thi¢u bai bdo “Ap dung cdp mé hink thiy lie, thiiy vdn phdn b véi mé hinh 167 wu vén hanh hé
chifa cho mgt luw vie nho cua Nhdt Ban” cia TS.Qliver Saavedra [8] thue hién.

1. biit van dé

Trong nhitng thip ky vira qua thién tai i,
lut han hdn xdy ra vdi tin sudt cao hdn va mifc
d6 thiét hai ciing ngdy cang nhiéu hon, dic
biét trong viing nhiét d6i, 4m. Nguyén nhin
chinh 12 do bi&n d8i khi hdu v hoat dong phat
trién kinh & xa hoi cda con ngudi giy ra.
Nhitng trdn [0 16n gdn ddy d4 gdy ra nhitng
thiét hai v6 cling to Ién v& ngudi va tai sin,
do dé viéc gidm thiu thiét hai do 1a lut gdy ra
ngdy cang trd nén bitc thi€t hon. Mot trong
nhitng gidi phdp d€ bdo vé tinh mang con
ngudi vd gidm thi€u thiét hai do thién tai 1o
lut gdy ra 1a ting cudng ning lyc dy bdo cling
nhu ting cudng ning luc ki€m soat Ii.

C6 thé gidm thi€u sy phd hoai cda céc trin
lii [6n biing cdc gidi phdp van hanh dép t61 uu
chdng han nhu ting dung tich hd dt d€ chia I
hay tich n#dc hé nhiéu hon d€ phuc vu cho
mua kho, ting khi niang st dung khai thdc
téng hop hd chita nhv ngodi muc dich kiém
sodt [i con ddm bdo wdi tiéu, cdp nudc, phat
dién.

Ngudi phdn bién TS. Hoing Minh Tuyén

Bén canh nhitng qui dinh véin hanh hd chga
cd bdn hay duy nhit trong nhitng diéu kién
binh thudng thi kinh nghiém hay cdch xi ly
tdc nghiép van hanh hd chifa trong nhitng thei
di€m nguy hi€m cyc han ciing cdn duge tinh
dén. PE€ ¢6 cdc quy€t dinh thich hop hay dép
tng cdc nhu ciu thay déi 6 tinh quéc gia thi
cdc vAn dé nhu dong chdy dén hé cin phii
dugc xem xé€t tinh todn, dy bdo. Néi chung,
ngudi ta thudng st dunig m6 hinh dang théng
s6 tap trung hay mé hinh dang hép den, trong
d6 gid thi€t gid tri (tham s& ddu vao mé hinh)
14 khong d6i trén luu vue d€ tinh dong chéy
dén hé. Nhitng ndm gin ddy, nhifu nha
nghién cifu thly vén di chi ra ring mé hinh
thdy van phin b6 (Distributed Hydrological
Model - DHM) khi stt dung véi s6 liéu ddu
vao nhw sdn phim radar va céc sdn phfm vién
thdm khdc c6 thé cho két qua tinh tosn 18t hon
cdc md hinh dang théng s8 tap trung.

Vén hanh t61 vu hé théng hd chita hién tai
cling nhu quy€t dinh x4 nudc vi cdc muc dich
khéc nhau trong khodng thoi gian ngin 12 ndi
dung ctia vin hanh hd chira thai gian thyc. BE
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gidi quy&t cdc bai todn tSng thé mot cach hidu
qué, mot hudng méi trong quin 1y hé thong hd
chita da myc tiéu 14 sit dung md phdng cip md
hinh thiy lyc t8ng thé véi md hinh 61 vu van
hanh hé chia. Cau triic md hinh cin duge thiét
lap dang don gidn nhét va bude dau c6 dénh
gid hiéu qud thu dudc trong van hianh hd chita
da muc tidu t&1 vu.

Nhim gidm thi€u sy phd hoai clia 1d va han
hdn cho lvu vyc sdéng, bdo vé khu vyc ha luu
va st dung hiéu qud tai nguyén nudc, baibdo
ndy & gidi thiéu viée 4p dung md hinh thiy
vin phin bd k&t hgp v6i md dun van hinh hd
chifa s dung s6 liéu mua tif cdc sdn pham
radar phin bd theo khéng gian dé md phdng
qué trinh thiy vin trén luu vye sdng Agatsuma
cia Nhit Ban theo budc thdi gian tinh todn 1a
1 giss [8]. S8 liéu ddu vao clia md dun vén
hanh hé chita chay ddng th&i v6i md hinh thiy
viin phén b8 st dung s6 liéu mua bién dich tir
cdc san phim radar va s& lidu tif cdc tram do
mua. M6 dun vAn hianh hd chi¥a s dung him
lugng trit d€ cdp nhit dung tich hd tai méi
bude thisi gian. Lugng trit cia hd dude xdc
dinh nhd dudng quan hé H - V (muyc nudc hd
- dung tich ctia h&). Quy tic vin hanh hd dua
trén myc nudc hd duge cip nhit &€ quyét dinh
lugng dong chdy x4 xudng ha luu. Phit trién
$6 d6 v4n hanh d€ tao ra cong cu don gian

diéu chinh quy tdc v4n hanh hd. K&t qui cia
nghién cttu ndy s& cho phép bd hgp v6i so dd
van hanh t81 wu trong nghién cifu sau nay.

2. Lue vyc nghién cdu

Luu vie song Agatsuma nim & thugng hvu
phia tdy bdc lvu vyc sdbng Tone, khu vic
Kanto ctia Nhit Ban duge lya chon nghién
cttu. S6ng Agatsuma chay vao khu vuc thugng
Ivu s6ng Tone. S6ng Tone cé ¥ nghia quan
trong trong viéc cung cdp nudc, thily dién cho
khu vyc Tokyo. Nhung hién tai sy qudn 1y vin
cOn thd so.

Dién tich Iuu vyc nghién ctu thugng lwu
dén vi tri tram do luu Iugng Murakama 13
1230km? (xem hinh 1).

Pé cao lwu vyc thay ddi tir 278 m dén
2511m, dé cao trung binh luu vyc 1a 1064m,
khu vyc nay 1& ving ritng nili ¢On mang tinh ty
nhién. Lugng mua trung binh ndm khodng
1400mm, Nhitng trdn mua 1dn tdp trung vao
thoi gian thing 7, §, 9, thong thudng do hoat
ddng k€t hop clia hinh th€ hoan lwu bio va
dudng front. Trong hua vyc nghién cu cé 1
dap nhd phuc vu muc dich thily dién va kiém
sodt 10, Lugng dong chdy cda luu vuc ndy
twong d6i ddi dao quanh nidm. Didc trung cda
dap Shimagawa dugc trinh bay trong béng 1.

Bang 1. Cdc ddc trung cita dg@p Shimagawa (Intu vic song Agatsuma)

BEt ddu /K&t thiic

Dién tich mit ho Chicu cao dép Dung tich ho
(n&m) (km?) (m) (1000m*)
1980/1999 31.75 89.5 8.6

b4p Shimagawa do qudn Gunma vén hanh
phuc vu muyc dich cdp dién va ki€m sodt 1.
Trong nidm thly vin, ddng chdy t8i thiéu
khéng d6i, ddm bdo cung cAp dién ning, dbng
thdi khi muwa 18n thi phyc vu cdt dinh 1i bing
viéc tich nudc vao hd va giit nude d€ cung cip
nude phuc vu tedi tidu trong mia kho,

1. Phuong phidp nghién ciu

S6 liéu phuc vu nghién cifu cling nhy ciu
tric cdp mo hinh bao gdbm m6 hinh thiy vin
phén b6 va mo6 dun van hinh hd chifa sé dudc
mé th dudi day.
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Hinh 1. Luu vic séng Tone

a. Mé hinh thity vian phén b (DHM)

DHM dugc st dung d€ m6 phdng qud trinh
thdy vin theo khéng gian cho luu vyce sdng
Agatsuma, bao gdm md phdng qud trinh dong
chdy d€n hd chita va dién todn dong chdy
trong mang huGi sdng sudi. M6 hinh DHM s
dung trong nghién cfu nay 1a md hinh ¢ sd
thay vin - dia mao (Geomorphology — Based
Hydrological Model - GBHM). Trong dé, gia
thi€t dudng don vi dudc xem nhu 13 mat phing
hinh chit nhit nghiéng (d8i xitng hinh hoc v6i
chiéu dai xdc dinh va chiéu réng 12 médt don
vi. Goc nghi€ng hinh chii nhat dugc xac dinh
bdi d6 ddc bé mit va I6p d4 gbc, gia thi€t song
song véi bé mit lwu vgc. GBHM 12 mé hinh
thdy van vit Iy c¢d bdn m6 phdng qud trinh
thlly viin bing 2 md hinh:

- M6 hinh dudng don vi xdc dinh qué trinh
thdy vin qua cdc tham s& nhu dé che phil ciia
14 cdy (vOm cdy, tdn 14), sy ngung nudc (gilr
nude,..), qué trinh bdc hai, qud trinh thim,
dong chdy mit, sdt mit, cling nhu sy trao déi
nudc gifa 16p nude mit va Idp nude ngam,..

- Qué trinh dién todn dong chay trong séng
bing phuong trinh s6ng ddng hoc (kinematic
wave). Sy md phdng dugce thyc hién trén ting
Iuu vyc bo phan va dude k&t n6i hay lién ké&t
theo so d6 Pfafstetter [6]. M&i hwu virc bd phdn
dugc chia ra mot s6 thoi khodng dong chdy x4c

dinh biing 2 l4n kich thudc mat ludi m6 phéng.

S¢ md phdng thyc hién khi m6 dun qué
trinh hinh thanh dong chiy (dong chdy mat va
dong chdy sdt mit) bit ddu, dong chdy sudn
d6c chay vio séng chinh. M6 hinh di&n todn i
thu thip dong chdy tif cdc ngudn db vio song
chinh theo hudng cfa ra. Thd tuc ndy gidam
mt cdch ddng k€ théi gian tinh todn vi né 12
md phéng mot chiéu phlt hgp véi cdc dic tinh
dia chat, dia mao.

© 1) 86 ligu khéng gian

Budc diu tién d€ chuédn bi s6 lidu cho md
hinh tinh todn, dy bdo thiiy vin 13 phén chia
Iuu vye nghién citu thanh cdc lvu vye con qua
st dung c6ng nghé GIS (Geographic Informa-
tion System). Ti€p theo luu vyc dude phén chia
thanh cdc luu vuc con ¢6 dién tich tiy § theo s¢
d6 Pfafstetter [6]. Trong mé phdng céc md
hinh hién nay, dién tich luu vuc con thudng
khodng 25km?.

Ti€p theo, st dyng cbéng ngh¢ GIS dé xay
bdn d6 6 lu6i clia thAm phii, thd nhudng, dia
chat. Bin d6 thdm ph v6i budc ludi 100m c6
s&n cho khu vyc nghién cu gém 6 loai thdm
pht trong d6 chii y&u 12 ring, ¢ chi€m ty 18
twong tng 14 79,3% va 9,5% so v4i toan bg
dién tich luu vuc. Phin dién tich lun vuc con
lai 12 $6i d4, dién tich ngdp nudc, cong trinh
xdy dyng va cd trdng. B4n dd dia chdt va thd
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nhudng duge xay dyng tir viéc s§ héa ban dd
Quén Guama ty 1& 1/200.000 (bdn dd phuc vu
w6 tiéu). Nhitng ban dd diic thi riéng nhu do
doc bé mit luu vue, d6 sdu 1gp dat bé mat,
chiéu dai sudn dfc, duge xay dung tif cdc sO
1igu cta luu vyc.

Su phén b8 va d6 sdu cia 1dp dat bé mit
6 vai trd quan trong dédc biét lién quan dén
gid tri luu lugng dong chdy mé phéng vi céc
ting bio hda nudc ban dau, 4o sdu 18p dat sdt
mit duge x4c dinh bdi do sdu 16p dit bé miit.
P sau Idp dat bé mit thudng tir 1 dén Sm, va
trung binh ka 2m.

Bén d8 thé nhudng s8 hda duge xy dyng
bin db dia chit va thim ph.

2) 86 ligu thoi gian

Song song véi vigc xdy dung cdc bdn db
tham s& clia hru vife phdn b theo khéng gian
thi chudi s liéu theo th&i gian ciing duge
chuidn bi bao gbm: s6 liéu mua, sdn ph&m
radar di dugc bién dich, hé théng tram thu
thap s8 lidu khi tugng ty ddng cung cap s6 liéu
mua gid tai cdc vi trf trong va xung quanh luu
vie (xem hinh 1). Vi sé liéu mua 12 s8 liéu tai
ting di€m do trén lwu vye do d6 st dung
phudng phép da gidc Thiessen dé ndi suy
Iugng mua cho cdc khu vyge khong cd tram.
S& liéu mua radar gio duge ki€m ching chinh
xdc v6i do phéan gidi 2,8km (s6 liéu nam 2001
do B§ Giao théng Vin tdi va Cd sd ha ting
clia Nhat cung cép).

b. Mé dun vén hanh hé chita
Ham lugng trit dude st dung d€ dién 3 su

thay d8i tong lugng theo thdi gian nhy lugng
vao ~ lugng ra trong phuong trinh (1) sau:

dv _
=0 - !
dl‘ Q.'l? Q{JNI’ { )

Vi lugng dong chdy dén hé (diéu kién ban
ddu), ddc trung hd chita (mue nude, quan hé
Z-V..) va quy trinh vdn hanh hd chda xdc
dinh, dong chdy ra tir hd chita ducge md phdng
theo tai liéu tham khdo [7].

Phwong trinh (1) trén duge vist dudi dang

sai phén sau:

n-n - Q:In "’"Q;i - Q(l;ur + 31:1 {(2)
A, 2 2

Trong d6: V|, V5 la dung tich hd & thdi
diém 1 va 2(m’ )

Qi » Qo Qoup Qoue (m/s) ludng dong
chdy dén ho va ludng dong chdy & mit cit cita
ra ctia hé chifa & cdc thoi di€m 1 va 2;

At 1a khodng thdi gian (h).

Bi&n d6i va sdp x&p lai phudng trinh (2),
lueng trit hd chita c6 thé bi€u thi bing phuong
trinh sai phan xéc dinh:

v, =Y, {[szQm} Q;,,)At (3)

Trong phudng trinh (3), Q'y, dai dién
luong dong chdy ra gid thiét khéng ddi trong
khodng thoi gian gifta | va 2.

Dong chdy d&€n hd chita dude xem la diéu
kién bién. Luong trit thue t€ V| va myc nudc
hé duge xem la diéu kién ban diu. Ludng trit
3 thai doan ty (thdi gian ti€p theo) duge tinh
todn bing phuong trinh (3). ST dung quan hé
muc nude va lugng trit, gid tri myc nuéc &
budc thdi doan t; dugc x4c dinh biing ngoai
suy tuy€n tinh ti¥ V5. Sau khi myc nudc & thosi
diém t, duge xc dinh, lugng x& dudc tinh todn
bing st dung quy trinh vin hanh hé. Qui trmh
nay dudc tém tdt trong hinh 2.

| Dong chdy dén: dong chay tir thugng hvu |

Vo=V + (Q'in + Q% in)/2 — Q' out) At
H, dugc xdc dinh it V, st dung dudng cong
H-V
| Xdc dinh Q, tit Quy trinh vin hanh hd
¥
Dong chdy ra khoi hd: dong chdy dién todn
xudng ha, luu

Hinh 2. So dd mé hinh vén hanh ho chita

16 Tap chi Khi tuong Thuf van » Thang 9/2007



Trong m6 hinh hién tai, quy trinh van hanh
hé chita tuyén tinh don gidn x4 dinh lugng
nude x4 R theo van hanh ho thuc € s dung
myc nude ¢ip nhit H, xem phudng trinh (4)

R =aH-b 4)

Trong d6 cdc tham s8 a, b cila phudng trinh
(4) duoc ki€m ching biing phén tich quan hé
lwong x3 do duge va muc nude hé trong dgt
van hanh hé mua hé nim 2001.

Hon thé, cdc didu kién ring budc cia hd
chita nhu cdc cue tri 16n nhit, nhd nhit cla
dong chdy ra tit hd chita, muc nude hd va lugng
trit duge xem xét d€ xdc dinh diéu kién bién
hoidc cdc rang budc cho so i) dudng nudc rit.

Tit so dd 2 ta thdy, sau khi myc nude Hy
dude xdc dinh, thi lugng nude x4 ra cé thé x4c
dinh bing phuong trinh (4).

Sau khi sd d6 van hanh hé chita dudc xdc
dinh, vi tri ddp Shimagawa dugc dinh vi trén
bin dd mang Iudi sdéng clia md hinh thiy vin

phan b8 bdi ma s8 clia cdc luu vge con va s6

thdi khodng dong chay.
3. Ung dung mé hinh thiy vin phin b

Thai gian 4p dung md hinh trén vao thang

8 nam 2001 (day la thdi ky mua 1i va c6 dd 8

li€u). Mo hinh DHM dugce chay véi budc thai

I'w - 1;-:

L I
wwws Dong chiy the §o''

wweees [30ng chdy tinh 1940 =

Hinh 3. Dong chdy dén dip Shtmagawa (st

gian bing 1 gid. Diéu kién ban ddu (bao gdm
dd am dat, myc nudc ngdm) dude xdc dinh
phuc vy chay md hinh md phdng thdi doan
thdng.

Céc djc tinh thiy luc cha cdc 16p ddng chiy
mit, sdt mit, dong chdy ngdm dwdc x4c dinh
bing chay md hinh GBHM tir thing 6 dén
thdng 10 nim 2001. Phuong phédp hiéu chinh
md hinh dudc thyc hién bing phuong phép thiz
sai so sdnh gitt k€t qud mo6 phdng véi s6 lidu
thyc do tai 2 di€m diu vio hd chita vi tram
Murakami. Do dic tinh thiy lyc thay d6i theo
dang ddt dd, do d6 cidn bd tich y&u td thd
nhudng tai thdi di€m hién tai va ¢8 dinh céc
y&u 8 khéc.

4, Két qua

K&t quéd md phdng lwu vuc séng Agatsuma
dugc so sdnh vdi sd liéu thye do luu lugng
trong trdn 18 ngay 21 ~ 24 thdng 8 nam 2001.
Hai dang s6 liéu mua ddu vao duge sit dung
13: $& lidgu tram do mua (di€m) va s6 lidu mua
noi suy tiY sin ph&m radar phin b6 theo khong
gian.

Hinh 3, hinh 4 chi ra k&t qud thyc hién md
phdéng dong chdy dén hd chita Shimagawa st
dung 2 dang s6 lidu ddu vao trén.

I

" Mua l

«ww= Ddng chdy tinh tfin
— Didng chdy thuc o %

3

&t ﬁ -
}‘;\.

s W, 2 "

ﬂ j;u’ .M
“u

¥ T T L) ¥ ¥ "

Hon 1126, monl Dee wMThe wa b

Hinh 4. D(‘mg chdy dén dip Shimagawa

dung s6 ligu mua do tai tram khi tugng bé mgt) (5 dung s6 ligu mua ni suy t¥ sén phim

Radar)
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Hinh 5. Dubng qud trinh luu lugng thie do va
tinh todn tgi tram Murakami. (si dung sé liéu
mua do tai tram khi tugng bé mdt va s¢' lidu mua

ni suy ti sdn phdm Radar)

Nhin chung c6 thé thdy riing, cd 2 dang
dudng qud trinh lwu lugng dong chdy md
phdng déu st dung s6 liéu thyc do tai tram va
$6 liéu mua ndi suy tir sin phadm Radar cho k&t

qud twong d61 t8t so véi s6 lidu thuc do. Tuy
' nhién, dudng qud trinh luu lugng md phéng st
dung s6 liéu mua ndi suy tr san phim radar
phan b theo khong gian (hinh 4) cho k&t qud
t5t hon (tuong d8i phd hop vdi thye t€) 1a
dudng Iwu lugng md phdng (trong hinh 3) ma
stt dung s0 liéu mua ctia cdc tram khi tuong
b€ mit. Tai tram do luu lwgng Murakami (v
trf khong ché& todn bd Ivu vic nghién citu), két
qué tinh téan lvu lugng dong chiy st dung s&
liéu mva nbi suy tir sén ph&m radar t6t hon so
véi k€t qud tinh téan luu lugng dong chdy si
dung s8 liéu mua tai cdc tram quan tric miit
aat.

Hé¢ s0G (khodng 1&ch quéin phuong biéu thi
mtfc d6 b6 tdn ctia dai lugng ngiu nhién so véi
tri s6 binh quéin) xdc dinh theo phuong trinh 3
dugc sit dung d€ so sanh k&t qud nhén dudc tir
viéc st dung 2 dang s6 lidu ddu vao trén.

o - \/Z -0,y "
N

Trong

;{L‘,{\ e My |

"\ i Dfc thic G0,
-

Hinh 6. Dudng qud trinh luu lugng dong
chdy ra tit dgp Shimagawa

d6: ¢ Khodng léch quin phudng;,
Qq : lvu hugng mo phdng;

Qiq @ Gid tri lwu lugng quan tréc tai mdi
bude thai gian ;

N |2 tOng 0 bién (t6ng s& budc thi gian).

Pé ki€m tra sy thyc hién cha md dun vin
hanh hé chita, lugng x4 tit hd chita m6 phdng
st dung s6 liéu radar dugc so sdnh v6i s8 liéu
thyc do dugc thé hién trong hinh 6. Tuong
quan gifta lvu lugng x4 i hd chda thyc do va
mé phdéng 13 0,8. Thoi gian thuc hién md
phéng luu vyc séng cé dién tich 1230 kin? st
dung 6 ludi 500m vdi budce thii gian tinh bling
1 gid chay trén mdy tinh Pentium 1V, 1.3GHz
chi m&t 3 phiit.

5. Mot s6 van dé cin thao ludn

Dong chdy thugng luu luu vuc séng Agat-
suma ctia Murakami dvgc md phdng bing mb
hinh thiiy vén phdn b6 nhim ting d6 chinh xdc
ddng chdy dén hé.

budng qud trinh luu lugng mé phdng va
thyc do dugc so sdnh tai cia ra ¢ctia dip Shima-
gawa Vi tai milt cit clfa ra - tram Murakami.
Qud trinh lvwu lugng duge md phdng st dung
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s liéu ddu vao cho mé hinh (3 s& liéu mua nbi
suy ti¥ sdn phdm radar phin b8 theo khong
gian cho két qué t6t hon s6 liéu mua thu duge
tl cdc tram quan trdc mua mét d4t trong tran
I ngay 22 thang 8 ndm 2001. P6 chinh xéc
cla dinh i m6 phdng tai Murakami trong hinh
5 thdp hon so v&i két qui mé phdng trong hinh
3, 4 ¢6 thé do sai 6 clia qud trinh di&n todn
dong chdy trong mang i sdng trén luu vige
va sy thi€u s& liéu Iuu lwong thue do dé ki€m
ching.

M6 phéng vdn hanh dip Shimagawa dudc
thyc hién, trong d6 dong chdy dé€n héd dugce
cung cip tif md hinh thdy vin théng s6 phan
b&. Tuong ty nhu mé hinh thdy viin, sy thuc

hién clia m6 dun v4n hanh hd chita ciing dugc .

chiing minh rdt hiéu qud so sdnh véi sit dung
bi€u dd dudng nudc rit, xem hinh 6 va didu
d6 ciing lam gidm bt sai s6 twong quan.

Qui trinh vin hdnh tuy&n tinh duge phét
trién chi d€ xdc dinh lugng x4 trong trén li
ngay 21 thdng 8 khdéng ddm bdo dai dién cho
ndm thiy vin vi di bd qua tham s8 tuyét tan
trong mia déng.

So sdnh dudng qué trinh 10 d&n hd trong
hinh 4 va hinh 6 cho thdy ring dinh 1 b cit
gidm mét ndta vé do 1én

Tir qua trinh 18 m6 phong trong trin 16 ngay
22 thing 8 cho thily dung tich trit 1t thuc t& cha
hé chita Shmagawa méi chi ding 20% so véi
dung tich phong Iii cta hé, diéu nay ¢6 nghia
c6 thé cdt gidm nhitng trén 1d ¢6 dinh cao hon.

Tom lai sit dung mo hinh thity vin thong s6
phén b8 song hanh v6i mé dun van hianh hd

chita rdt phd hgp véi nhitng vu didm sau -

- Khai thdc si dung s8 Liéu mua tif c4c san
phim radar;

- Dy bdo dong chdy dén hé va dong chdy
ha luu; '

- M6 phéng van hinh hd chia;

- Thoi gian tinh todn nhanh.

Sy bi€n ddi theo thdi gian va khéng gian
clia lugng mua c6 thé cap nhit hodc dy bdo dé
md phdng chinh x4c lugng dong chiy dén hé.
Phuong phdp nay, c6 thé gitip b8 tich cdc finh
hudng khdc nhau nhyv khi ning trit nuéc cia
hd chita, sy thay d8i cdc tham 6 clia qui trinh
vin hanh hé. Diéu nay s& 12 cc cong cu hiéu
qud trong qudn 1y, kbai thic hd va ting khi
ning ki€m sodt li.

Day chi 1a két qud m6 phdng thianh cong
cho mdt hd chita biing m6 hinh thiy vin phan
b6 nhung diu sao k&t qua nghién cifu ciing
dua ra mét phuong phép 6 thé sit dung mé
phdng cho hé théng hd chia da muc tiéu thai
gian thyc, mot sd d6 81 wu, thich dng cho qui
trinh vén hanh ho chita ¢6 thé vin hinh song
song vdi md hinh thiy vin phin b8 nhiim ting

- cudng ndng luc quan 1y thi nguyén nudc.

Hién nay, ching ta ¢6 it nhidu cde hd chita
16n, dic biét hé thong lién hd chia, do d6 viéc
quédn 1y va khai thdc t8i wu hd chita phuc vy
phdt tri€n kinh t€ xd hoi va kifm sodt I 13 rat
cén thi€t. Phuong phdp nghién citu trén ddy Iz
nhitng ggi md trong cdng tdc quin 1y, khai

“thdc t6i wu hd chita & Viét Nam.
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