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

ThS. Nguyén Héng Quin

Vién Moi trudng va Tai nguyén - Pai hoc Qudc gia Tp. HCM

nhitng san phdm dya trén ky thudt hé théng thong tin dia Iy (Geographic information

B&i bdo nay dé cdp dén mé hinh 58 dg cao (Digital Elevation Model - DEM), mét trong

system — GIS) va vién tham (Remote Sensing - RS) dd va dang dugc iing dung trong
nhiéu nganh va linh viee, ddc biét trong qudn Iy tai nguyén nudc. Phan ddu cia bai bdo néu (én
mt s8 khdi niém vé md hinh s6 dp cao, cde ngudn dit liéu va cong cu xdy dung mé hinh sé do
cao. Phan tiép theo sé trinh bay vé chiét tach thong tin tit mé hinh d§ cao, ldy vi du cdc thong s&
thiiy vdn, dia mao, va sinh vat. Sau dé la mét ing dung cu thé cdc budc chiét tach luu vuc song,
mang séng sudi. Két thiic bai bdo la mét vng dung mo hinh s6 dj cao trong du bdo li lut.

1. Gidi thigu

Su bling nd va phdt trién clia ¢cdng nghé
thdng tin trong nhirng thip nién vira qua da
g6p phan (6 nhitng ti€n bd trong khoa hoc ky
thuat néi chung va cong nghé hé thong thong
tin dia 1§ (GIS) va vién tham (RS) ndi riéng.
b c6 rit nhiéu c6ng trinh néi vé nhitng tién
bd nay: vi duy tai li€u [1], [2]. M{t trong nhifng
san phdm clia cdng nghé GIS va RS sé& dugc
trinh bay trong bai bdo nay, d6 13 mé hinh s&
dd cao (Digital Elevation Model - DEM) [3].

a. Mpt s& khdi niém co bén ‘

Trén cd s& tdng k&t mot s8 tai lidu [4] - [7],
tdc gia bai bdo nhin thay cin Iam rd mot sd
khdi niém cd bdn lién quan dén mo hinh s6 db
cao nhu sau: _

- M6 hinh s6 dia hinh (digital terrain
model): 13 mé hinh dia hinh cda trai dat ‘khi
coi trdi dat nhir 13 mét qud cu, khéng xét dén
nhitng yé&u t& bé mit.

- M6 hinh s& bé mat (digital surface
model): LA md hinh bé mit cha trdi dat trong
d6 xét thém cdc yéu td trén bé mat nhy nha
¢lia, tham thuc vat, ¢dng trinh,... khi nhin tryc
dién ti¥ trén cao xudng.

Ngudi phin bién: PGS.TS. Lé Bic Huynh

- M6 hinh s6 d6 cao (Digital Elevation
Model - DEM): duge xem nhy 14 cOng cu dung
dé thé hién dé cao, c6 thé 13 dd cao dia hinh
hay d6 cao bé mat.

Céc ciu tric dir lidu d6 cao: thong thudng
dir iéu d6 cao duge luu trit dudi 3 dang chinh
(hinh 1):

(1)_Céc 1u6i & vudng (grid): Ciu tric ma
trin cdc w61 6 vudng chita dung thong tin gid
tri d§ cao. Mdt 6 vudng duge mic dinh ¢6 mdt
gid tri d6 cao. Ty vao mifc do chi tiét vé thdng
tin d§ cao khu vuc ma xdy dung cdc 6 ludi co
kich thudc khdc nhau. Vi du, khi s6 héa dir
liéu ban d6 dia hinh & ¢ 1& 1:50.000 thi cé thé
xdy dung mé hinh s8 d6 cao ¢6 kich thugc 6
luwdi khodng 30mx30m=900m?. Loai ciu tric
dir li&u nay rat thuan 1¢i khi sit dung mé hinh
s8 d6 cao d€ tinh todn cac thdng s& dia hinh;

(2) (Mang tam gidc khoéng ddng déu)
(Triangulated Irregular Network — TIN): Day
1a loai cau tric thudng dude sit dung nhu cau
triic mang ludi va duge xdy dyng sdn trong
nhiéu phdn mém \ng dung GIS (vi du nhu
ARCVIEW). Dir li€u TIN dugc x4y dung mét
cich don gidn cdu triic bé mit dia hinh trén cd
s& ndi suy cdc ngudn dir liéu d6 cao phéan b6
khéng déu nhau;

20 Tap chi Khi tugng Thuy vén * Théng 6,/2007



(3) Pudng déng muc: 1 nhitng dudng cd
ciing gid tri d$ cao, gilfa cdc dudng c6 nhitng
khodng cdch cao db khdc nhau, tiy thude vao

ti 1€ ban dd. P4i v§i ban d6 cé ti 1€ cang 16n
thi khodng cach gia tri ndy cang nhd.

Hinh 1. Dit ligu 4§ cao 6 lidi - grid (raster), TIN (vector) va duimg dong miic [8]

b. Ngudn dit ligu va cong cu xdy dung mé hinh
s6'dd cao

M@ hinh s6 d6 cao ¢é thé dugce xay dung tir
nhiéu ngudn dit liéu khic nhau (dudge tém luge
trong bang 1) c6 thé liét k& nh sau:

- Khio sdt thuc t&: Po cdc diém dd cao

biing cdc thi€t bi dinh vi, cin bing. Cong viéc -

ndy rat ton céng, thudng chi ti€n hanh theo
nhitng khu vyc ¢é dién tich gidi han, yéu ciu
dd chinh xdc cao (vi du: do dac phuc vu xiy
dung cbng trinh nha, ciu dudng);

- S8 héa thong tin tit bin db dia hinh (cic
diém cao d6, dudng ddng mifc) sau d6 st dung
phin mém ndi suy khong gian: K§ thujt nay

don gidn nhung t6n cdng. Sau khi cic théng
tin dd dugc s6 héa, viéc xay dung mé hinh s&
dd cao ¢6 thé dugce hoan thanh théng qua mot
s0 phin mém GIS phd dung nhu ILWIS,
Mapinfo, Arcview, Arcgis, v.v...

- Xay dung md hinh s d6 cao truc ti€p ti
dnh mdy bay hodc dnh vé tinh (vi du ngudn
dnh ASTER, SPOT): Thanh lip mé hinh s6 dd
cao trén ¢d s3 y€u t6 chdng 16p cia t8i thi€u
2 3nh k&t hgp mot s6 cdc diém khéng ché. K§
thuit nay dang dugc stt dung rit rong rai, dic
biét khi c¢in xiy dung mé hinh s& d6 cao cho
mdt khu vuc réng. Tuy nhién lai doi hdi sit
dung mot s6 phan mém c6 tinh thong mai cao
nhu ERDAS IMAGE, PCI.

Bing 1. Téng két mét s6 dic tinh cita tdc nguén dit lidu dé xdy dung mé hinh s6'dj cao [5]

STT | K¥ thnit Pic didm chinh” Vidy P& chinh x4dc

1 Khio sdtthue tf | D5 chinh xdc cao nhét, chi phi cao, | Cdc tram tdng hop (total | lmm - Im

thue hign trén pham vi nhé station), hé théng cfin bing }
(evelling system)

g Anhchéngldp | Cin cé cdc didm khéng ch& mit dat, | Anh hing khéng; 1.1 - 1lm
6 thé xfy dyng m&t s8 md hinhj (bdn) | Anh v& tich (SPOT, ASTER)
1y déng; han ché ¢oi vai nhilng khu 10 20m
vife ¢f nhidu oy ofi

3 Anh quét laser €6 trang W cd thi&t bi dinh vi. Cdc di¥ Anh quét laser hang khong | 0.2 - 1m
lidu thoé ofin dwge lec, nfn chinh (airbone laser scanning
(resampling) rvde khi s dung. C6 thé | LIDAR)
chyp xuy€n qua cdc 14n ¢iy. DS chinh

- x4c cao, gi4 thinh cao.

4 Anth rada C6 gid thanh thdp rén mdl ddn vi Anh  rada hang khéng | 0.5 -2m
dién fich. D& hdi ¢6 diém khéng ché€ | (Synthetic Aperture radar),
mat dat, K¥ thuit x¥ 1y tuong ddi phitc | dnh ra da vién thdm (GRS,
tap. SRTM) 10 — 25m
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2. Chiét tach théng tin t&€ mé hinh s8 dd cao

a. Chiét tdach théng tin dia hinh phuc vu
nhiing iing dung trong thity vin, dia mao va
sinh vit

Moore va mdt 88 cdng su [8] di lidt ké rit
nhiéu cdc théng s8 dia hinh ¢é thé phuc vu cho
cdc Ung dung thiy vin, dia mao, sinh vit, ....
Thong thuding, cdc thong s6 nay ¢é thé dudc
phén ra thanh 2 loai:

- C4c thong tin sd cAp (primary attributes);

- C4c thong tin thif c4p (secondary attributes).

Trong d6, cdc thong tin sd cAp (bang 2) ¢
thé dugc tinh todn tryc ti€p tir md hinh s§ d6

cao, cdc thdng tin thit cap duge tinh todn dya
trén cdc thOng tin sd cap v nhitng chi sd thue
nghiém, vat ly. Cdc thong tin so cip nhu: d6
dde, hudng sudn ddc, dd cong bé mat, chiéu
dai dong chay, dién tich viing thugng hr, v.v...
hau hét dudc tinh todn trén cd s& dao ham theo
hudng (directional derivatives) clia bé mit dia
hinh.

Ciéc thong tin thit cip (bdng 3) thudng rait
quan trong trong cdc Wng dung vé thiiy vin,
dia mao,.. vi ching md td duge sy dnh hudng
cla yéu t6 dia hinh d6i vdi cdc qud trinh ty
nhién.

Bing 2. Tong hop cdc théng tin so cdp co the chiét tach tit mé hinh s6'dp cao [6]

Théng tin ljng dung

Cao dd Khi hiu, thifc vat, niing lugng tiém ning

Huéng Ning lugng mit trdi, sy bdc hoi, phin b& vd midc d6
phong phii thuc/dong vit’

Pa dde

D6 dbc luu vuyc

Théi gian tdp trung nude

Dién tich luu vife

Luong nude chdy tran

Dién tich lvu vuc dic
rung

Lugng nuge chiy tran,  $6 chdy tran, dic tinh cia dt,
dic di€m hinh théi luu vire

Chiéu dai dong chdy

Tinh todn mic dd x6i mén, khdi lwgng trdm tich, thdi
gian t4p trung nudc

Chiéu dai lvu vitc

Su suy,giam ctia dong chdy trin

D8 cong mit cit

Sif suy gidm ciia dong chdy, tf 1& x6i mon, trAm tich

D6 cong bé mat

Dong chdy hdi wy, phin ky ddc tinh dit d4

Béng 3. Téng hop cdc thong tin thit cép cé thé chiét tach tit moé hinh sé'dp cao [6]

Théng tin Dinh nghia

Ung dung

Chi s6 do Am

: A,
diahinh

Ttan g

W, = Ln( )

M6 ta sir phAn b§ vA mé réng déi bdo hda
phst sivh ddng chiy tran trong didu kién én
dinh Day la mdt ham s§ beo gém vimg
di¢n tich thuong lwi, do din truyén trong
déi vd do dbc

AS
tan 2 )

W =Ln{

Cipg twong t céng thite trén nhung gid
thi&t ring cdc thanh phén trong dét [a déng
nhft (do dén tnryén 1A hing s6. Cong thir
nay themg duoe dp dung ooi ma dien tich
i vue A, tuong déi 1on (cde d6i hoi ), do
d&c nhd va 40 din truyén nhd. Nhing didu
kién ndy tumdng gap tai chimg dudng din
nude, noi tip trung nudc trong luu vug.
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i Thong Lin binh mghin ﬁng dung

1 Day la chi ¢ bdn d6ng (gquasi-dynamic)
W =Ln(—*) thay thé€ cho viing thodr nuéc A, va khic
tan g phuc nhitng gidi han & gia thieét diéu kign

én dinh & cac cong thic trén
Chi 6 ning | W = A tan Tinh todn nang lugng x5 mdn de doéng
lugng  déng s chay dua trén gia thiet 13 lun lugog ddng ti
chay 18 véi dign tich luwn vuc dic gt A C6 the

st dung dé du dodn mic dd x6i mdn (noi
dia hinh 16i) va tich tu (ndi dia hinh 15m)

A sin #
LS - 1 < ” r
Om D13 Gosos’
(m=04,n=1.3)

Chi 63 kha nang van chuyén trim tich dita
tén 1y thuyé: nang lugng dong chay thi
tirng dikmg vél hé s8 chién dai — d6 dac
(L.S) trong cong thie phuong oinh mét dét
pbé dung 6 héu chinh (Rovised Universel
Soil Loss Equalion ) trong wdl 50 udng
hap nhdt dinh. Mét dang khac cha cdng
thitc ndy c6 thé sit dung dé du doan vi tri
khu vuc 21 mdn hay tich .

CIT = A, (tan )*

Sit thay ddi chi s¢f nang kigng dang chay cé
the st dung dé du dodn w1 trf phat xuit dong
chay

Chi sd hitc xa
w: sudt phan chiéu bé mit

v: hé 8 gbc nhin bau todi

R =(R, -R,)F+Rv+R,(1-via

R, R, : Bic xa tdng cong vi thuyéch tin

Tinh wén 1dng néng lieng hiic xa ciia séng
ngan téi mat dat. 3 thanh phan chinh trong
céng thic 1a tia tél truc tidp, s khndch tin
v nang lugnyg phian xa

L =gl v+(-v
&, : Bic xa khong khi

o hing sa Stefan-Roltzman
T,: Khiét 46 bé mat

out

Udc tinh nang lugng bic xa cla sdng dii
téi mat dat

Lout = SSGY,:
T,: nhiét 46 trung Hnhcila khdag khi

Uéc tinh ning luong bdc xa cla séng dai di
ra khoi mit dt

R“i = (1 m.a:]R +£aLm JLaut
& : Blic xa bé mit ot

Udc tinh hifc xa thize € hay nang hing bé
mét cia trd ddt

Chi s§ ntust do ToelZ—-Z,)

T=T,-
b 1000

+CS(1—

LAI

Ding d€ ngoai suy nhiét d6 nhé nhit, cao
) | whdl va b€ m#t nhitng viog ném gén ram
khi teong. Cong thic nay hiéu chinh anh
huéng d6 cao thdng qua ti 1&@ vé giam dp
sug, nhiét ds, anh huéng cia d& déc,
hudng sudn dée théng qua d 1& bic xa budc
séng ngan v anh hutdng cla thuc vat thong
qua chi s 14 cay

LA

max

b. Cdc butdc cd ban chiét tdch luu vite séng

Vin dé qudn 1y tai nguyén va moi trudng
nude nén dugce gidi han trong ranh gidi luu vuc
song tai vi nudc duge bo cip va van chuyén
trong pham vi Iuu vuc. Do viy, viéc chiét tdch
ranh gidi lwu vire sdng 13 nhu ciu cin thiét
nhim ddm bdo ngudn thdng tin thu thip ¢6 ¢d
3 khoa hoc va ddng tin cdy. Céng vigc ndy

Tap chi Khi tugng Thuy van * Théng 6,/2007

trvde diy dudc thire hién théng thuding bing
cdch khoanh viing trén ban do dia hinh k&t hop
v&i khido sdt thyc t€. Tuy nhién, nhd sy phat
trién clia cdng nghé thdng tin trong nhitng thip
nién vita qua cong viéc nay da dugc tién hanh
mot cdch ban tr déng thdng qua st dung phin
mém chuyén dung va tir 6 gidm duge rat
nhiéu cdng sitc. Mt s budc c¢d ban khi xit 1y
md hinh s& d6 cao d€ chiét téch ranh gidi mod
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hinh s8 d9 cao d€ xdc dinh ranh gidi luu vuc
va mang luéi sdng sudi bao gom:

(1) Lap diy cac phan triing (fill sinks): Do
mét 8 & dit liéu trong md hinh s& dé cao c6
gid tri thip hon cdc 6 xung quanh lam cho
dong chiy khdng thé di qua dudc. Thao tic
nay s& hiéu chinh cac diém c6 cao d6 nhu vay
biing cdch thay th€ gii tr1 d cao nay biing gid
tri thdp nha't clia 8 & Iudi bao quanh.

(2) Xacdinh hudng dong chay (flow direction):
tinh todn hudng dong chiy trén ¢g sd khic biét
vé d doc hodc do cao cia 1 6 lwdi vGi 8
chung quanh. Nhu viy, sau khi thyc hién thao
tdc nay, dong chdy clia mot & 1udi s& bao gdm
I trong 8 hudng (Dong, Tay, Nam, Bic, Pong
Bic, Pong Nam, Tay Bic, Tiy Nam).

(3) Tich tu dong chiy (flow accumulation):
Trén co s8 cac hudng dong chdy di dugc tinh
todn, thao tdc nay s€ d€m s@ tich liy
(cumulative number) cdc 6 c6 dong chdy di
qua. Thao tdc nay ciling dudc sit dung dé tinh

Hinh 2. M6 hinh sé6 dé cao luu viie
séng Cédn Lé (géc nhin 3D)
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3. Khi ning ¢ng dung mé hinh s6 d¢ cao
trong du bao It

Nhv da néu, rit nhiéu théng tin x4c dinh
tr md hinh s§ d6 cao ¢ thé duge st dung
trong cdc mé hinh tinh todn thdy vin, dia
mao, sinh vit, ning lugng. Dudi ddy mdt vi
du ng dung mdt s& thdng s& hinh thdi duge
tinh todn dya trén md hinh s8 do cao vao

gidi han phét sinh dong chay sao cho phit hgp
vdi diéu kién thyc té&.

(4) Chi€t tich mang ludi séng sudi
(drainage network extraction): Bing céch gidi
han sd tich tu dong chidy dé€ hinh thanh mang
lugi song sudi phit hgp véi diéu kién thuc t&.

(5) Xdc dinh cdp do6 mang Iudi song sudi
(drainage network ordering): trén co sd cdc
théng tin dau vio (DEM, hudng dong chiy,
mang IUSi séng) sé€ tinh todn duge cap do
mang ludi sdng va cdc thdong tin lién quan nhu
dd doc song, dién tich Ivu vue sdng nhénh,...

(6) Phdc hoa cdc tiéu lvu vuc: rén cd $6
thdng tin vé cAp d6 cdc mang song, hudng
dong chay, cic tiéu luu vue s& duge phdc hoa.
Sau khi xdc dinh cita thoat nude cia luu vuc
chiing ta c6 thé gbp céc lvu vige nhd lai.

Hinh 2, 3 14 th& hién md hinh s& dd cao va
sdn phim cudi ciing clia budc xit 1y thong tin

[9].

114 3|
0

Ly L3 = 1

Hinh 3. Luu vic song chinh va
mang lidi (cap) séng duge phdc hoa

m6t md hinh dy bdo 1i. Ung dung khéi niém
nay dé md phéng quan hé mua rao - dong
chdy va du bao 1t da duge 4p dung rit manh
mé, vi du nhu cic cOng trinh (10] - [11]. Pac
biét da dugc @ng dung moét cach rat hiéu
qua ddi véi nhitng Iuu vie ma s6 lidu do rat
han ché& [12].
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a. Gidi thigu vé mé hinh duong don vi dia mao
ticc thoi

Trén cd sd cdc tai liéu [11] - [13], ¢6 thé
giGi thiéu sd luge vé md hinh duding don vi dia
mao tic thdi (Geomorphologic Instantaneous
Unit Hydrograph - GIUH) nhu sau: Dong chay
trén luu vire song bao gom dong chiy trén cic
sudn doc va luu vie trong sdng sudi. Cac dong
chdy nay dugc mo td bing GIUH theo nguyén
tic xdc sudt va dudc thé hién qua ham mét do
xdc suat (probability density function). Xdc
suat di chuyén cda hat mua sé tuan theo mét
s6 con duding di nhat dinh, di tr dong chdy ¢
cAp thip nhat d&€n dong chdy ¢ip cao hdn. Cic
cdp dong chdy nay dugc tinh todn dya trén
phudng phap phin loai cla Straler [14]. Con
dudng cia mot hat mua réi xudng bat ky mat
vi tri ndo trén luu vuc s€ nhu sau: hat mua rdi
xudng sudn doc, sau dé di dén dong sudi/sdng
theo thit ty tif cAp thip tdi cip cao va cudi
cing di tdi cira ra clia luu vure. Sy thay d6i vi
tri clia hat mua ¢é thé dude xem nhu mét sy
thay ddi trang thdi va trang thdi nay dugc xdc
dinh tai vi tri hat mura vao thdi gian t. N€u ta
goi trang thdi ma hat mua 3 trén sudn doc 1a

a; va trang thdi hat mua & rén song/sudi 1a r;
thi quy luat di chuyén sé& nhu sau:

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

2) Quy luat chuyén trang thdir; 1a: r; -> rj;
i>iii=1,2..0.

3) Trang thdiTo +1 dugc xac dinh 1a trang
thdi cudi cing va khong cé su chuyén trang
thdi ra khéi ra+1.

{(Ghi chu: Q12 ¢4p sdng cao nhit cda luu
vire) _

Liy vi du mét luu vuc sdng cip 3 thi cic
duding di ¢6 thé bao gom:

Pudng S1:a; ->r; -> 15 -> 13 -> cilfa ra;

Buting S2 : a; ->r;->ry -> clfa ra;

Pudng S3 : a5 -> ry->r5 -> clta ra;

budng S4 : a3 ->r; ->clfara.

Thai gian dong chdy trén sudn ddc va hé
théng s6ng sudi dudc x4c dinh 12 tuin theo quy
luidt phin bd cia ham mi va dudc tinh todn
dya trén cdc chi sd hinh thdi Horton, bao gdm
ti s& cdp song (RB), i s& chiéu dai song (RL),
tf s& dién tich song (RA). Cic 1 s8 nay dugc
tinh todn tryc ti€p tit mo hinh s& dd cao, theo
cdc cOng thitc sau (bdng 4):

Bdng 4. Cdc ti s6’ Horton [14]

Ti s8 Céng thic . Ghi chd
CAr séng N, Trong dé Ni ¥& Ni,; 14 8 cdc séng/sudi cdp i va i+1. N&u coi Q14
Ry = N ¢Ap sOng cao nhit cda kru vee thii =1, 2,..,Q.
i+l -
Chidu dai -] o _ N,
Lin L1124 chiéu dai trung binh cia séng/sudi cApiva: L =—2 L
R, = i =
i N
T
Dién tich _ _ . > . B
R = Ain Ai 14 dien tch trung binh clla cde tigu luu vire d6 nude vac sdng cip
e _ 1 M
A; i, A =— Z}A”— , trong d6 Aij Ia ©¥ng dién tich cde luu vire sbng
i =
N,
cipi dé vio sdng cAp j

Theo ¢6ng thifc tinh lvu lugng ddng chdy
tic thai [15]

o) = [ix)ut-7) )

Trong d6, i 1a lugng mua hiéu qua, va u la
dudng don vi tiic thi.

Khi ta 4p dung Iy thuyét dia mao thi u trd
thanh dudng don vi dia mao tdc thdi va duge
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tinh theo 1y thuyé&t xdc sudt & wén nhu sau:

&
u(t) = - Prob hoic la;
of
(2)
u(f) = —[Z Prob(7,, <t)Prob(s, )]

Trong dé: Prob() : him xdc sudt;

Tg: thdji gian di d€n cia ra;

Tg;: thdi gian cua timmg doan dudng di;,

Prob(Si): Xdc sudt ma giot mua s& di dudng
ndo ra tdi cuta ra;

Prob(Tsi;): him m4t d& xdc sudt cia (6ng
thdi gian qua cdc doan dudng.

Chi ti€t hon vé cdc budc tinh todn dugc
trinh bay trong tai li€u [9], bdi bdo ndy, chi
dua ra nhitng cOng thite tinh todn cudi cling céc
ham s6 dya trén cdc thong s8 hinh thai.

Xdc suidt ma giot mua s& di dudng nao ra
téi cira ra dudc tinh nhu sau:

Prob(Sl) :gjpypjk'“pfﬂ (3)

Trong d6, ¢ 1a xdc suat trang thdi dau tién
» - - a0 . 2 H -
va pjj la xdc suit dich chuyén vi tri:

(Tong dién tich nude 4o vao sdng cip 1)

=

!

( TSng dién tyeh lwg vire}

{84 nhdnh singeap 1 d6 vae nhiuh sdng cdp )

p,=
4 i i e N O
d (Téng 0 nharh song cap i)

LAY vi du vdi lvu vie song cap 3 thi cdc xdc
sudt ndy dugc tinh nhu sau:

o B . Rl_R3+2R2—2R
TR R, O RQR,-D
6 <1-Ro Ry —3R,+2R,
RA RA(2RB_1)
R:+2R} -2 R -3R, 42
Pu=—"0ipr oy PnTT oo
2R} - R, 2R. -R,

Prob(T;, )= ¥ £, (t

Ham mit d6 xdc sui't ciia tdng thdi gian qua
cdc doan dudng duge xdc dinh nhu sau:
TS)=1,+T,+T,.+..+7T4

ri+l

Trong dé Ty, 1a thdi gian hat mua di qua
sudn doc va Trl la théi gian hat mua di qua
mang sdng sudi cap I ( 1,Q 14 cip cao nhat).
Gid st ring cdc khodng thdi gian riéng 1é 1a
cdc bi€n ddc 1ap va nhu vay fr, 12 ham mat
dd xdc sudt Ty fry5 12 ham mit d6 xdc sudt
Ty, 1afg;la ham mitdd xdc sudt cla dudong Si,
va do vy xdc sud't cda tdng cdc dudng di T
la phép nhin tich phin nhu sau:

):Zf;.h[(f)xf}ﬁ({)xﬁm(I)X...Xj;-,n(f) (4)
yes LEhY

Trong do:

X: phép nhén

Jra®) © fra(t) =eexp(-ait) 12 hAm mat d6
xdc sudt thdi gian di qua sudn doc tuan theo
quy ludt haim ma;

Jiikt) @ fra() =B exp(=44) la ham mat do
xdc sudt thisi gian di qua sOng sudi twan theo
quy luit ham m ;

Va+}, a 1a thdi gian trung binh di qua sudn
doc va dong chdy, néu coi v 13 vén t&c v, khi
di qua sudn dbc, va vg 1a van (8¢ dong chdy
thi: . v 1

B, L 7.

(L, 12 van t6c dong chdy bé miit trung binh
va D 14 mit do song sudi).

@, dugc xem nhtt biing nhau doi véi bat ky
sudin doc nao (@ =&, =a;), trong khi d6 5, thi
thay ddi thy thude vio chiéu dai cla titng cip
sOng.

Do vay, dudng don vi dia mao tifc thdi duge
tinh nhu sau:

(t):Zf,,,bf.(t)xf.m(r)xf.l.m] ()x..x firo(t)x Prob(S) (5)

sel

T nhitng gidi thich & trén, ¢6 thé két luan

23=71 riing, cdc théng s§ trén cho phép tinh duge
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dudng dia mao don vi tife thdi dya vao cdce chi
s& hinh th4i va dia hinh ngoai trif cdc thong s&
van toc thi ¢é thé xdc dinh duge bing cdch
tham khdo céc tai liéu nghién ctu khédc. Riéng
ddi vai lugng mua hidu qua tinh biing nhiéu
phudng phdp, trong bai nay, phudng phap SCS
(Soil Conservation Service) dudc st dung [15],
[9].

b. Két qud mé hinh

GIUH (1/2id)

"'Thoi gian (gid)
Hinh 4. Puing don vi dia mao tic thii

Iuu lugng (m¥/s)
]

101+
P
O A e e oo £ T = P A o ST A o e

13 5 7 9 111345171021232527 20 31333537 39 414345 47

-~ Thdi gian (gid)

Cdc hinh 4, 5, 6, 7 thé hién cdc két qua cua
mo hinh. Sau khi tinh toan dudng don vi dia
mao tife thdi (hinh 4) s& tié€n hanh tinh todn luwu
lugng ddng chdy dya trén cd sG cong thic (1)
(hinh 5). K&t qua giita lvu Iugng dy dodn va
md phdng chua dude gan nhau nén can phdi
hiéu chinh md hinh (hinh 6) bing cdch diéu
chinh cdc thdong s& vin toc. Mo hinh sau khi
dude hiéu chinh sé& dugc kiém chitng lai trong
mot tridn 13 khac (hinh 7)

-

EEE-E-EEEREE:

Iwu lugng (m¥/s)

ey

TS 7S 113 187021 2355 77 0 31 3336 77 50.41 43 48 7
Thai gian (gid)

Hinh 5. Dy bdo lvu lugng lii ngay 25/ 9/

2005 (md hinh chua dugc hié¢u) chinh)

onbsondREBER

Ivu lugng (m?/s)

1357 9 MBS RELTDINBIBIT 4434647

Théi gian (gid)

Hinh 6. Dy bdo luu ligng li ngay25/9/2005 Hinh 7. Kiém tra lai két qud mé hinh bing

(sau khi dugc hiéu cdc thong so)

K&t qua cia md hinh 1a rdt khd quan, chi so”
hiéu qua Nash_Sutcliffe 1a 0.94 d6i véi tran
1il ngay 25/9/2005 va 0.86 d6i v4i trin 14 ngay
4/10/1005, chi s6 R2 14 0.95 d6i vdi tran 10
ngay 25/9/2005 va 0.87 ddi vdi trdn i ngay
4/10/1005.

4. K&t ludn

Bai bdo gidi thiéu mdt s& kién thic lién

quan d&€n md hinh s6 d% cao (DEM) va nghién

Tap chi Khi tugng Thu¥ van * Thang 6,/2007

cdch mo phong trgn lii ngay 4/10/2005

cfu ing dung cong cuy GIS vi RS vao cOng tic
quén 1y tai nguyén va mdi trudng nude, dong
thdi ¢é thé sit dung trong cdng tdc dy bdo i
lut. Do tinh chit ciia bai bdo chi tip trung vao
md hinh s& do cao nén cdc ndi dung lién quan
dén mo hinh tinh todn thuy vin dugc dé cdp
nhiéu, ban doc ¢é nhu cdu ¢é thé tim hiéu
thém trong tai liéu tham khao [9)].
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