UNG DUNG MO HINH SO PO CAO TRONG QUAN LY
TAINGUYEN VA MOI TRUONG NUGC

ThS. Nguyén Héng Quén

Vién Mbi trudng va Tai nguyén - Dai hoc Qudc gia Tp. HCM

< i bdo nay dé cdp dén mé hinh s& dp cao (Digital Elevation Model - DEM ), mét trong

& nhitng sin phém dya trén k§ thudt hé théng théng tin dia Iy (Geographic information

S M system — GIS) va vién thdm (Remote Sensing - RS) dd va dang dugc ing dung trong

nhteu nganh va linh vye, ddc biét trong qudn Iy tai nguyén nude. Phidn déu ciia bii bdo néu lén

mot 56 khdi nigm vé méd hinh s& dé cao, cdc ngudn dit ligu va cong cy x4y dung mo hinh s& 46

cao. Phdn 1iép theo s& trinh bay vé chiét tdch thong tin tir mé hinh d6 cao, 18y vi dy cdc thong s&

thily van, dia mgo, va sinh vt Sau do 1o mt ung dung cu thé cdc bude chiét tdch i vite song,
mang song sudi. K€t thiic bai bdo la mét itng dung mé hinh s6 4§ cao trong dy bdo I lut.

1. Gidi thiéu

Su bing né va phdt trién cla cong nghé
théng tin trong nhitng thip nién vira qua da
g6p phin 161 nhitng ti€n bd trong khoa hoc k§
thudt néi chung va c6ng nghé hé thdng thong
tin dia 1y (GIS) va vién tham (RS) ndi riéng.
Pa c6 rdt nhi€u cdng trinh néi vé nhitng tién
bd nay: vi du tailigu [1], [2]. MOt trong nhitng
sdn phdm cld cong nghé GIS va RS s& dudc

trinh bay trong bai bdo nay, d6 1a mé hinh s&

d% cao (Digital Elevation Model - DEM) [3].
a. Mt 56’ khdi niém co bdn

Trén cd s8 tSng k&t mot s6 tai lidu [4] - [7],

tdc gid bai bdo nhén thdy cin lam 16 mot s6

khdini€m cd bdn lién quan d&€n mod hinh s6 do
cao nhu sau: _

- M6 hinh s6 dia hinh (digital terrain
model): 1& mo hinh dia hinh cla trdi dat khi
coi rdi da't nhw 1a mdt qua cdu, khong xét dén
nhitng y&u t§ bé mit.

- M6 hinh s& bé mat (digital surface
model): L& md hinh bé mit cia trdi dat trong
- 46 x€t thém cdce yéu 5 trén bé mit nhy nha
cita, thdm thyc vat, cong trinh,... khi nhin trifc
dién 6 trén cao xudng,

Ngudi phdn bi¢n: PGS.TS. Lé Bic Huynh

- M6 hinh s6 d6 cao (Digital Elevation
Model - DEM): dudc xem nhu 12 cong cu diing
dé thé hién d6 cao, co thé 13 d6 cao dia hinh
hay d6 cao bé miit.

Céc cu tric dit liéu dG cao: thdng thudng
dif liéu dd cao dudc luu trif dudi 3 dang chinh
(hinh 1):

(1) Cdc ludi 6 vudng (grid); C4u tric ma
trén cdc udi 6 vudng chita dyng thong tin gid
tri d cao. Mt 6 vudng duge mic dinh ¢ mot
gid tri d6 cao. Ty vao mc do chi tiét vé thong
tin d§ cao khu vuc ma xay dyng cac 6 1u6i ¢d
kich thudc khdc nhau. Vi du, khi s6 héa dit
liéu ban db dia hinh & t1 1& 1:50.000 thi ¢6 thé
x4y dyng mo hinh s& d6 cao ¢6 kich thudc 6
lutdi khodng 30mx30m=900m2 Loai ciu tric
dir liéu nay ra't thudn Igi khi s& dung mé hinh
$8 d5 cao d€ tinh todn cdc thong s dia hinh;

(2) (Mang tam gidc khéng ddng déu)
(Trlangulated Irregular Network — TIN): Day
1a loai cdu tric thudng duge s dung nht cdu
tric mang 111’01 va duge xdy dyng sdn trong
nhiéu phin mém wng dung GIS (vi du nhu
ARCVIEW). Dif liéu TIN duge xay dung mét
cach don gidn ciu triic bé mat dia hinh trén cd
s3 ndi suy cdc ngudn dif liéu d cao phin bd
khéng déu nhau;
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(3) Budng déng miic: 14 nhitng dudng cé
cing gid tri do cao, gilta cdc dudng ¢6 nhitng
khodng cdch cao @9 khdc nhau, thy thudc vio

ti 1€ bdn dd. Péi véi ban db c6 tf 1é cang 16n
thi khodng cdch gid tri n2y cang nhd.

Hinh 1. Dit liéu dp cao 6 luidi - grid (raster), TIN (vector) va dudng dong miic [8]

b. Nguén dit li¢u vi cong cu xdy diing mé hinkh
§6°dd cao '

MO0 hinh s6 d9 cao ¢6 thé duge xay dung tir
nhiéu ngudn di liéu khdc nhau (duge tém luge
trong bdng 1) ¢6 thé liét k& nhu sau:

- Khédo sdt thyc t&: Po cdc diém dd cao
biing cdc thi€t bi dinh vi, cin bing. Cong viée
ndy rat ton cdng, thudng chi ti€n hanh theo
nhirng khu vye ¢6 dién tich gidi han, yéu cdu
dd c¢hinh xdc cao (vi du: do dac phuc vu xdy
dyng cdng trinh nha, cu dudng);

- 88 hoa thong tin tir bin db dia hinh (cdc
di€m cao do, dudng ddng mitc) sau d6 sit dung
phin mém noi suy khong gian: K§ thudt ny

don gidn nhung t6n cdng. Sau khi cdc théng
tin dd dugc s§ héa, viée xiy dgng mo hinh s§
do cao c6 th€ duge hoan thinh thong qua mot
s6 phin mém GIS phd dung nhu ILWIS,
Mapinfo, Arcview, Arcgis, v.v...

- X&y dung mo hinh $8 do cao truc t&p tiy
dnh mdy bay hogc &nh vé tinh (vi du ngudn
dnh ASTER, SPOT): Thinh 14p md hinh s6 d6
cao trén ¢d s§ y&u t8 chdng I6p clia t&i thidu
2 4nh k€t hgp mét s8 cdc diém khdng ché. K§
thudt nay dang duge st dung rat réng réi, diic
biét khi cdn x4y dyng md hinh s8 d6 cao cho
mot khu vyc rdng. Tuy nhién lai doi hdi st
dung mot s6 phdn mém c6 tinh thuong mai cao
nhu ERDAS IMAGE, PCIL

Bing 1. Tong két mjt s6'ddc tinh cila cde ngudn dit lidu dé xdy dung mé hinh s6 34 cao [5]

STT | X§ thudr Pic difm chinh® Vidy B chich xdc

1 Khéo sftthie 18 | B chinh xdc can nhét, chi phi cao, | Cde tram tdng hop (total | lmm - Im

thiye hign trén pham vi nhd station), hé théng cén hling
(le;;emng system)

. Anhchéngldp | Cdn b cde didm khdng ché mit dat, | Anh hing khéng; .1 -1im
c6 thé x4y dyng mat s& mé hinh (hdn) | dnh va finh (SPQT, ASTHR)
W dong; han che doi vt nhiing khu 10 20m
vile ¢6 nhifu ¢y ¢

3 Anh quétlaser Cé trang hi ¢d thist bi dinh vi. Cde dir Anh quét laser hing khéng | 0.2 - Im
lidu thé cin duge Ipe, ndn chinh (dirhone laser scanning
(resampling) trvde khi s dung. C6 thé | LIDAR)
chyp xuyén qua cde t4n ¢iy. PO chinh

N x8¢ cao, gid thach cao.

4 Ani rada .C6 gid thank hdp én mol don vi | Anh  rada hang khing | 0.5~ 2m
dién tich. D& hdi e6 didm khéng ch€ | (Systhetic Aperture radar),
mat dit. K¥ thoat x& 1y tdng d&i phite | 4nh 1a da vién thém (GRS,
1ap. SRTM) ' 10 - 25m
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2. Chiét tdch théng tin t& mé hinh sé dd cao

a. Chiét tdch thong tin dia hinh phuc vu
rhitng ting dung trong thiiy vdn, dia mao va
sinh var

Moore va mdt s8 cong sy [8] da liét ké rat
nhiéu cdc thong s§ dia hinh c6 thé phuc vu cho
cdc dng dung thiy vin, dia mao, sinh vit, ...
Théng thudng, cdc thong s6 ndy cé thé duge
phén ra thanh 2 loai:

- Céc thong tin s cdp (primary attributes);

- Céc thong tin thit cip (secondary attributes).

Trong dé6, cdc thong tin s¢ cip (bdng 2) ¢
thé dudgc tinh todn tryc ti€p tir md hinh s d6

cao, cdc thdng tin thif cdp dugc tinh todn dya
trén cdc thdng tin sd cp va nhitng chi s& thyc
nghiém, vat Iy. Cdc thong tin 8 ¢dp nha: do
dSc, hudng sudn déc, d6 cong bé mit, chiéu
dai dong chdy, dién tich viing thudng huu, v.v...
hiu hé&t duge tinh todn trén cd s& dao ham theo
hudng (directional derivatives) ctia bé mat dia
hinh.

© Cdc thong tin thd c4p (bdng 3) thudng rit
quan trong trong cdc dng dung vé thdy vin,
dia mao,... vi chting md té dudc sy dnh hudng
cia y&u t6 dia hinh d6i véi cdc qué trinh tu
nhién.

Bang 2. Téng hop cdc théng tin so cap cé thé chiét tdch tit mé hinh s6 db cao [6]

Théng tin Ung dung

Cao dd Khi hiu, thye vit, ning ludng tiém ning

Hudng Ning ludng mit tréi, sy bdc hoi, phdn b8 va mic dd
phong phi thuc/dong vit

Dy déc

Do dée v vire

Théi gian tp trung nudc

Dién tich uu wire

Lugng nudc chiy tran

Dién tich lwu vue dic
trung

Lugng nude chidy trin, U s& chdy trin, dic tinh cla 44y,
ddc diém hinh théi luu vuc

Chiéu dai dong chiy

Tinh todn mife d§ x6i mon, khéi htgng wrdm tich, thai
gian tdp trung mrde

 Chiéu dai luu vuc

Su suy gidm cila ddng chdy trin

D6 cong miit it

Suf suy gidm cda dong chiy, d 1& x6i mon, trdm tich

D6 cong bé mit

Dong chdy hoi wy, phin ky ddc tinh dat d4

Bing 3. Téng hop cdc théng tin thit cdp c6 thé chiét tach tit mé hinh s6 d6 cao [6]

Théng tin Bink nghia

Ung dung

Chi 58 do &m A
dia hinh :

Ttanﬁ)

W, = Ln(

Mb ta sy phan b6 va o 101 461 bao a
phét sinh ddng chay t:dn wong didu kign én
dinh. Déy 12 mot hdm s bao gbm ving
dign tich thugng lws, 46 din tuyén wong
dat v do déc

AS
tan

W =Ln(—.)

Ciog twong tr coog thie trén ohumg gid
thi€t ring cde thach phén tong dét 12 déng
nhét (46 din truydn 13 hing s6. Cong thife
ndy thidrog duve 4p dung noi md dién tich
luu viee A, tuong 461 16n (cde 461 hoi w), 4o
d6c nhd va do dan truyén ohé. Nhing didu
kidgn ndy thudmg gép tal phing duwdng din
nude, noi 14p tung ouwie trong Lluu vue.
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Thong tin Bink ryghia

Ung dung

A?

tan

W =Ln( )

Day 12 chi 58 ban déng {guasi-<dynamc)
thay th€ cho ving thodt nuéc A, va khic
phuc nhitng gidi han vé gia thiét diéu kién
én dinh & cie¢ cbng thic t¥n

Chi s¢ nang
lugng  doéng
chiy

W =4 tanf

Tinh todn oing loong x6i mon do ddng
chay dua teén gia thigt 1a luw logng dbng
18 vét dign tch lun wic dic bt A, C6 the
st dung d€ dy dodn mdc d6 xdi mdn (noi
dia hinh 181} v tdeh m (oo diahinb 15m)

22.13
(=04, n=1.73)

0.0896

L8 = (m + Dy (S2E g

Chi &8 kha nang van chuyén trm tich dua
trén 1§ thuy€t nang lugng dong chay thi
turng duong véi hé sd chiéu dai — do doe
(L8} trong ednyg thic phutong winh mék dé
phé dung 6 hida chich (Revised Universal
Soil Loss Equation ) Gomg mdl 6 Lnedng
hap nhit dinh. Mot dang khdc cia cong
thic ndy ¢6 thé sit dung dé du dodn vi tid
khu wise 263 mdn hay deh tu.

CIT = A, (tan )"

St thay d6i chi s ning lupng dang chay 6
thé st dung dé du dodn vi trf phit xudt dong
chdy

Chi s hite xa
w.: suft phan chicu bé mit

v: hé of géc phin bdo ton

R=(R,-R)F+R,v+R,{1-via

R, Ry, Biic xa tdng céng va khuy&ch tin

Tinh wén tang nang lugng hife xa cla sdng
ngén e mat dat. 3 thanh phan chinh trong
céng thie 12 tia t&i truc ti€p, st khndeh tin
vi ning luoug phiio xa

L, =gl v+(l-vL
&, : Biv xakhong khi

¢+ hing s8 Stefan-Boltzman
T,: Nhigt do bé mit

el

Uéc tinh ning lugng bic xa cda séng dad
£ rdt dat

_ 4
L, =¢s0oT,

ont

T.: nhiét d6 tung binh ca khéng khi

Udc tinh ning lugng bic xa cla séng did di
ra khéi mat dar

R@‘ = {1 -‘CX)R + chm MI"OM

& : Blic xa b& mat

Uc tinh hitc xa thuc € hay niang kieng bé
mit cha tedi dat

rop  TweZ-Z)

+CS(1—
’ 1000 (

Ding d¢ ngoal suy nhiét d6 ohd ohat, cao

LA 1 00 1l
} | nhél vh bé ma ohiing ving medm g am
LAI . | khi tuong. Cong thifc niy hiéu chinh &nh

huéng d6 czo théng qua t 1& v& giam ap
sudt, nhét d5, Anh hudmg cha do déc,
hudng sadn déc thong qua t & bdc xa bude
sérgy rgin v nh hudng cla thue vat théng
qua chi sd 14 cay

b. Cdc biide co bin chiét tach luu vic sdng

V&n dé& quin Iy tai nguyén va mdi trudng
nudc nén duge gidi han trong ranh gidi lua vyc
sdng tai vi nuée duge bd cdp v van chuyén
trong pham vi luu vyc. Do vy, viéc chi€t tach
ranh gidi Ivu vyc séng 1a nhu cdu cdn thi€t
nhiim d4m bdo ngudn thong tin thu thip 6 co
s3 khoa hoc va dédng tin cdy. Cong viéc nay
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trude ddy duge thyc hién thong thudng bing
cdch khoanh viing trén bén dd dia hinh két hgp
vdi khdo st thyc t&. Tuy nhién, nhd sy phat
trién ctia ¢dng nghé thong tin trong nhitng thdp
nién vira qua cdng viéc nay di dudc ti€n hanh
mdt cdch bdn ty dong théng qua st dung phin
mém chuyén dung vi tif d6 gidm duge rdt
nhiéu ¢Ong stc. Mdt s6 bude ¢d ban khi xi7 1y
m5 hinh s6 d6 cao dé chiét tich ranh gidi md
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hinh s& d6 cao dé€ xdc dinh ranh gidi lou vuc
vi mang ludi sdng sudi bao gdm:

(1) Lapday cdc phin triing (fill sinks): Do
mot s§ 6 dif liéu trong md hinh s8 d6 cao ¢6
gid tri thdp hon cdc 6 xung quanh lim cho
dong chdy khong thé di qua duge. Thao tac
nay s& hidu chinh cdc di€m c6 cao d6 nhu vay
béng cdch thay th€ gid tri d6 cao nay bing gid
-~ tri thdp nhit cda 8 & Ww6i bao quanh.

(2) Xécdinh hudng dong chay (flow direction):
tinh todn hudng dong chdy trén ¢d s3 khic biét
vé d6 doc hodc do cao cda 1 6 1udi vdi 8 6
chung quanh. Nhu vdy, sau khi thyc hién thao
tdc ndy, ddng chdy clia mot 6 i s& bao gbm
1 trong & hudng (Pong, Tay, Nam, Bic, Pong
Bic, Pong Nam, Tay Bic, Ty Nam).

(3) Tichty dong chay (flow accumulation):
Trén cd sd cdc hudng dong chdy da dugce tinh
todn, thao tdc ndy s& dé€m s6 tich ldy
(cumulative number) cdc 6 ¢é dong chay di
qua. Thao tdc nay cling dudc st dung dé tinh

Hinh 2. Mé hinh 56 d¢ cao luu vic
séng Cén Lé (géc nhin 3D)
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3. Kba niing ing dung mé hinh s6 d cao
trong dy bao I _

Nhu d3 néu, rit nhidu thdng tin x4c dinh
tr m6 hinh s6 d6 cao ¢6 thé duge si dung
trong cdc mo hinh tinh todn thiy vin, dia
mao, sinh vat, ndng lugng. Dudi ddy mot vi
du tng dung mdt s§ thdng s& hinh thdi duge
tinh todn dya trén md hinh s§ d6 cao vao

gidi han phdt sinh dong chay sao cho phit hgp
véi diéu kién thue t&.

(4) Chi€t tdch mang ludi séng sudi
(drainage network extraction): Bing cich gidi
han s0 tich tu ddng chdy d€ hinh thinh mang
1udi séng sudi phit hap véi diéu kién thyc t&.

(5) Xéc dinh c&p do mang lwdi s6ng sudi
(drainage network ordering): trén ¢d s3 céc
thong tin ddu vio (DEM, hudng dong chiy,
mang ludi sdng) s& tinh todn duge cdp do
mang ludi sdéng va cdc thong tin lién quan nhy
dd doc song, dién tich luu vuc séng nhdnh,...

(6) Phdc hoa cdc ti€u lvu vue: trén cd sd
thong tin vé cdp d6 cdc mang sdng, hudng
dong chay, cdc tifu hvu vie s& duge phéc hoa.
Sau khi x4c dinh cita thodt nude clia Iuu vue
chiing ta ¢6 thé gbp céc luu vire nhd lai.

Hinh 2, 3 14 thé hién mé hinh s8 d6 cao va
sdn phdm cudi ciing ctia budc xit Iy thong tin

[9].
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Hinh 3. Lutu vic sdng chinh va
mang lidi (cdp) séng duge phdc hoa

mdt mod hinh dy bao Hi. Ung dung khdi niém
ndy d€ m6 phéng quan hé mua rao - ddng
chdy va du bdo 1d da dugc 4p dung rdt manh
mé, vidu nhit cdc cdng trinh [10] - [11]. Pic
biét di dudc Wng dung mdt cdch rat hiéu
qud d8i v6i nhitng hutu vie ma s6 liéu do rat
han ché [12].
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a. Gidi thiéu vé mo hinh duong don vi dia mgo
titc thoi

Trén cd s céc tai liéu [11] - [13], ¢6 thé
gidi thiéu sd luge vé md hinh duding don vi dia
mao tdc thoi (Geomorphologic Instantaneous
Unit Hydrograph - GIUH) nhu sau: Dong chay
trén luu vige séng bao gdm dong chdy trén cdc
sudn ddc v luu vue trong song sudi. Cdc dong
chdy nay duge md td bing GIUH theo nguyén
tdc xdc sudt va duce thé hién qua him méit do
xdc sudt (probability density function). Xdc
sudt di chuyén clia hat mua s& tuin theo mot
s& con dudng di nhit dinh, di tir dong chdy ¢6
cip thédp nhat d€n dong chdy cdp cao han. Céc
cip ddng chdy ndy dudgc tinh todn dya trén
phuong phdp phan loai cda Straler [14]. Con
dudng clia mot hat mua roi xudng bat ky mét
vi tri ndo trén luu vyc s& nhu sau: hat ma rdi
xuéng sudin déc, sau d6 di dén dong sudi/sdng
theo thit ty tif cdp thap tdi cAp cao v cudi
cling di 81 clta ra ctia luu vyc. Sy thay d6i vi
tri cla hat mua ¢é thé duge xem nhy mot sy
thay d8i trang thdi va trang thdi ndy duge xéc
dinh tai vi trf hat mua vao théi gian t. Néu ta
goi trang thdi ma hat mua & twén sudn doc 1a

a; vA trang thdi hat mua & trén sOng/sudi 1a 1
thi quy luat di chuyén s& nhu sau:

1) Quy ludt chuyén trang thdi a; 1a: a;->1;;
1<i1<Q.

2) Quy ludt chuyén trang thdir, la:r, -> s
prihi=1,2,.0.

3) Trang thaifa+1 dugc xdc dinh 1a trang
thdi cudi cling va khong cé sy chuyén trang
thdi ra khoi fo+1.

(Ghi chi: Q 12 cdp séng cao nhat clia luu
vic)

Liy vi du mdt lwu vyc sdng cdp 3 thi cdc
dudng di c6 thé bao gdm:

Putng S1:a;->r1| ->1y ->13 ->clara;

Pudng 82 : a; ->ry->r3 -> cltara;

budng S3: a) ->1,-> 15 ->cltara;

DButng S4 : a3 ->ry ->cifara.

Thdi gian dong chdy trén sudn ddc va hé
thSng sOng sudi dugce xdc dinh 1 tudn theo quy
ludt phin b8 cda ham mil va dudge tinh todn
dira trén cdc chi s6 hinh thai Horton, bao gdm
ti s6 cip séng (RB), ti s& chiéu dai sdng (RL),
ti s6 dién tich séng (RA). Céc tf s6 niy duge
tinh todn tryc ti€p t¥ md hinh s§ dd cao, theo
cdc ¢Ong thic sau (bang 4):

Bdng 4. Cdc i 58 Horton [14]

Tisd Cong thite Ghi chd
C#p sbng N, Trong d6 Ni va Ni,, 1a s8 cdc sdbng/sudi cip i va i+]1. Néu col Q14
R = : ~ -
B~ N cip sdng cao nhét cla lvu vycthii = 1, 2,..0).
i+l
Chiéu dai _ ] ) - Y
R = Lin Li1a chidu dai trung biak cia séng/subicdpiva: L =—2X L,
L i J=1
i, o
Dién tich - - - \ . P \
R = A Ai 12 dién tich trung binh cda cde fiéu luu vye dO nude vac sdng cip
AT _ 1 M ‘
A i, 4 =—3 A, . trong 46 Ai; 12 tdng dién tich cdc Juu vue sdn
. e g J 24 g
i Ni 1
cipi dd vao séng cip j

Theo cbng thite tinh luu lugng dong chdy

tifc thdi [15]

Q) = [i(xyu(t—7) (1)
0

Trong do, i1a lugng mua hiéu qud, va u la
dudng don vi tic thdi.

Khi ta 4p dung 1y thuyét dia mao thi u trd
thanh duding don vi dia mao tic thdi va duge
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tinh theo Iy thuy&t xdc sudt & rén nhu sau:

u(t) =~§; Prob hodc la:
(2)
u(t) = gf(z Prob(T, <1)Pr ob(Si))
Si

Trong d6: Prob() : ham xdc suft;

Tp: thoi gian di dén cita ra;

Tg;: thdi gian cta titng doan dutng di;

Prob(Si): Xdc sudt ma giot mua s& di dutng
nao ra tdi clfa ra;

Prob(Tsi;): him mit d6 xdc suflt clia dng
thdi gian qua cdc doan duding.

Chi i€t hon vé cdc.bude tinh todn dude
trinh bay trong tai li€u [9], bai bdo nay, chi
dva ra nhitng ¢Ong thite tinh todn cudi ciing céc
hiam s& dya trén cdc thdng s8 hinh thai.

Xdc sudt ma giot mua s& di duting nio ra
tdi clra ra duge tinh nhy sau:

Prob(s,) = @jpjjpjk"’plﬂ (3)

Trong d6, @, 1& xdc sudt trang thdi diu tién
va pjj 1 xdc sudt dich chuyén vi tr:

{Tong di¢u tich swée dd vio song cdp )

g -
! {Tong didn tich ke vire)

) (S0 thinh song cdp 1 45 vao shanh song ¢ip j)
;=

{Téng s6 nhénh sdng cip 1)

L&Yy vi du v6i luu vize sbng c&p 3 thi cdc xdc
suit nay dugc tinh nhu sau;
Ry, _ Ry Ry+2RE-2R,

Ry Ry RNQ2R,-1)

g

6, :1_1_?LR;-;3R§+2RB;
R, R,(2Ry-1)

» _Ri+2R7 -2 o B3R, +2
2 2R-R, " 2RICR,

Ham mat dd xdc sudt clia t6ng thdi gian qua
cdc doan dudng dudgce xdc dinh nhu saw:
IS) =T, +T, +T,

o Font Ty

Trong d6 Ty; 1a thdi gian hat mua di qua
sudn doc va Ty 12 thdi gian hat mua di qua
mang song sudi cap I ( 1,Q 12 c4p cao nhit).
Gia s\ ring cdc khodng thdi gian riéng 1 13
cdc bién doc 14p va nhu vay fp, 12 ham mat
d6 xdc sult Ty, fryy 12 him mit d§ xdc suflt
Ty, 12 fg; 1a ham mét d6 xdc suft cia dudng Si,
va do vay xdc sudt cta t0ng cdc dudng di Ty
1a phép nhén tich phan nhu sau:

?rOb(Ts’;‘,)“ Zfs.(t) fo'l’ai({)Xﬁ'ri(’)xf?'rm(l)x'"Xj;'rﬂ({) (4)

yel sey

Trong d6:

X: phép nhin

Jal®) ¢ fralt) =0 exp(-@#) 13 ham mat do
xdc sult thdi gian di qua sudn ddc tuin theo
quy ludt ham mi;

S0} ¢ Fr(0) =B, exp(=B£) 12 ham mat do
xdc suflt thdi gian di qua séng sudi tuin theo
quy ludt ham mi ;

Va g, o la thdi gian trung binh di qua sulin
ddc va dong chdy, néu coi v 1a vin tdc v, khi
di qua sudin dc, va v, 14 van t6c dong chdy
thi: '

v
ﬁi=m o = :Lo:_
P A Y>

(L, 1a vén t8c dong chdy bé mit trung binh
va D 12 mét d6 sdng sudi).

o, dugc xem nhy biing nhau d6i véi bat ky
sudn ddc nho (e =&, = &), trong khi d6 8, thi
thay d8i thy thudc vao chiéu dai cia titng c4p
song.

Do viy, duting don vi dia mao titc thoi duge
tinh nhu sau:

u(l)= fraOX (0% fryia (%% () x Prob(S) (5)

sef

Ti nhitng gidi thich & trén, c6 thé k&t luan

Py3=1 ring, cdc thong s8 trén cho phép tinh dudc
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duding dia mao don vi tic thdi dya vao cdc chi
s6 hinh thdi va dia hinh ngoai trir cdc thdng s&
vAn t&¢ thi ¢6 thé xdc dinh duge bing cdch
tham khdo cdc tai liéu nghién citu Khdc. Riéng
d8i véi lugng mua hiéu qua tinh bing nhiéu
phudng phap, trong bai nay, phudng phap SCS
(Soil Conservation Service) duge st dung [15],
[9].

b. Két qud mé hinh

:

:

g
8

GIUH (1/gid)

:

“TheT gian (819)
Hinh 4. Puing don vi dia mao tic thoi

23] Aty f“ '''' T
. / / "\ =% MO hinh

o R e}
o i ‘._\ - TPhte T8
E + / "'..'\
! “a)

&‘0 a0 -
W/ %
,E 20 :/ \:\;
g 0 :; "'“1-‘1\..%

o—‘;/.. e s .“%',';'.’,‘

13 5 7 0 111315 17 19 2123 25 27 26 31 33 35 37 38 41 43 46 47
Thaoi gian (gid)

Hinh 6. Dy bdo luu ligng lii ngay 2579/ 2005
(sau khi dugc higu cdc thong sb)

K&t qua cla md hinh 1a rét kha quan, chi s8
hiéu qui Nash_Sutcliffe 12 0.94 d&i vdi trdn
I ngy 25/9/2005 va 0.86 d6i v6i tréin Il ngay
4/10/1003, chi s& R2 12 0.95 d6i vdi tran 1d
ngay 25/9/2005 va 0.87 d8i véi win 1 ngay
4/10/1005.

4. Két ludn

Bai bdo gidi thiéu mdt s6 ki€n thic lién

quan d&€n md hinh s6 d6 cao (DEM) va nghién
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Céchinh 4, 5, 6, 7 thé hién cdc két qui cia
md hinh. Sau khi tinh todn dudng don vi dia
mao tdc thdi (hinh 4) $& (i€n hanh tinh todn vy
iugng dong chdy dura trén co sd cong thic (1)
(hinh 5). K&t qud gitta hra Iugng dy dodn va
md phdng chua duge gin nhau nén cin phai
hiéu chinh m6 hinh (hinh 6) bing cdch diéu
chinh cdc thoéng s van t6c. M6 hinh sau khi
dugc hiéu chinh s& duge ki€m ching lai trong
mdt tran 18 khdc (hinh 7)

‘o0 RN
o e
80 Frie T MB hink——

c?/@ ;g ."! ni‘." ) _C“té

g/ 50 .': /‘t‘\

E i i AN

B ot NN

g H 4 e ?-“““‘

I R LT PTI e

135 7 911315171821 2325272831 3335373941 43 454
Thoi gian (gid)

Hinh 5. Dy bdo luu lugng li ngay 25/ 9/
2005 (mé hinh chua dugc hiéu) chinh)

8 A -
® ﬂ‘r B R s M3 hinh-

- Thus

Ive lugng (m/s)

1367 9 1118157 1921232527 2031 BHF P41 34647
Thdi gian {gid)
Hinh 7. Ki€m tra lgi két qué moé hinh bdng
cdch mé phdng trin Iii ngay 4/10/2005

ctfu ting dung cdng cy GIS va RS vao cOng tac
quin Iy tai nguyén va mdi truding nude, dong
th&i c6 thé st dung trong cong tac dy bdo 1
Iut. Do tinh chit ctia bai bdo chi tip trung vao
md hinh s d8 cao nén cdc ndi dung lién quan
dén md hinh tinh todn thuy vin duge dé cip
nhidu, ban doc ¢6 nhu cdu ¢6 thé tim hiéu
thém trong t3i liéu tham khdo {9].
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