¥AY DUNG QUY TRINH THANH LAP BAN BO NGAP LUT
VUNG MIEN NUI TREN €O SO TICH HOP VIEN THAM
GIS VA MO HINH THUY VAN, THUY LUC

ThS. Nguyén Hong Quin

Phong Tai nguyén va Moi trutng fuu vuc song
Vién Méi trudng va Tai nguyén ~ Pai hoc Quic gia Tp. HCM

ai bdo trinh bav k&t qud ciia Pé 10 “Nghién citu tich hop hé thong théng tin dia l¥
(GIS), véi vién thdm (RS) vao md hinh go’p phén phong c*/-zc?’ng i lut viong mién niti ",
chii vEu 14y trung vao ting dung mot s6 céng cu tién tién gém hé théng théng tin dia

I¥, vién rham md hinh phuc v du bde, khoanh ving ngdp lut L vie séng Cdn Lé, thuong liu

séng Sai Gon, thudc tinh Binh Phidc.

K&t hop bd cdng cu GIS-RS va mé hinh théng qua cdc bude: (1) chiét tdch thdng tin tix tiw
ligu RS bao g6m mé hinh 56 d6 cao, phan bé mua, 16p phil thire véi; (2) xit I dit ligu biing phan
mém GIS; (3) tich hop thdng tin vao md Rinh thidy vén, thity lec: (4) ThE hign k&t qud ngdp lut

tiy md hinh bdng céng cu GIS.

Ung dung mé hinh ngodi viéc cd thé gop phdn vao céng tdc quy hogch phong chéng I cho
dic phuong, con cé thé digc sit dung trong qudn 1¥ t16ng hop 1di nguyén miide ndi chung va qudn

Iy téng hop it lut néi riéng.

1. Mé dau

NuGc 13 phin tat y&u clia cude sOng, ching
ta ai ciing nhén thic dudce tinh chat cin thiét
cla né. Ngudn nuée d€ duy trl cude séng bao
gdm ngudn nudc sinh hoat, cung ¢dp cho cédc
ngudn thiy si. Ngoai ra, nudc con ding cho
cdc hoat dong sdn xuit cong - ndng nghiép,
tao ra nguén ning hrgng thity dién....]Jam cd s
cho cdc hoat dgng phét trién clia con ngudi.
Dic biét, néu xét trén moét khia canh rdng hon,
nudc 13 mot nhan 16 quan trong nhiim ddm bio
dugc tinh chat bén vitng cla trdi dat [1].

Trong nhiing thip ky quanhiu van d¢ lién
quan dé€n lugng nude st dung, hoic nhitng tai
bién lién quan d&€n nudc di va dang rat duge
thé’gi(ii quan tim. Nhu cdu st dyng nwdc ngay
cang gia ting § moi ndi va cé thé dugc gidi
thich m{t cdch céin ban lado sy gia ting dan
s0, gia ting cdc nhu cdu st dung nudc trong
cdc cdc hoat dong phdt wién (dic biét phat

Ngudi phan bién: TS. L& Thanh Ha

trién cbng - ndng nghiép va dich vy). Thém
vao d6 sy suy gidm vé s8 lugng ciing nhy chat
lugng cdc ngudn nude do cdc hoat ddng %3
thai, su thay d6i khi hdu todn cdu din dén 1
lut, han hdn v.v.. 1am cho viéc quan tdm béo
v& ngudn nudc ngdy cang dugc chd trong
nhiéu hon

R4t nhiéu co quan, t8 chiic trong nudc va
qudc t& da kéu goi nhiing gidi phap cn thiét
dé gidi quyét nhﬁ’nor v&n d& nay, dic biét 1A
Lién Hiép Qudc [2]. Qudn ly théng nhit v
t6ng hop tai nguyén nude (Integrated Water
Resources Management (IWRM)) dugc dua
ra va dugc ddnh gid 12 mdt cdch ti€p cén hgp
Iy ¢€ gidi quy€t cdc van d€ lién quan dén tai
nguyén nude, cu thé duge TS chitc P& tdc
Nuéc Toan cdu (Global Water Partnership)
[3] m6 ta rit chi tiét.

Li lut 12 mot trong nhitng van d€ lién quan
ma viéc quan 1y tong hop ngudn hude khong
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th€ khong xét d&n vi mutc d6 dnh hudng quan
trong clia n¢ dén hoat dong séng cta con
ngudi. Ciing trén nguyén tdc IWRM, thi cling
d3 xuft hién khdi niém quin Iy théng nhit va
t6ng hop lii lut (Integrated Flood Mana gement
(IFM)) [4]

Péng thdi trong chudng trinh phdi hgp quan

ly 1 lut (The Associated Programme on Flood
Management) cla T6 chite Khi tuong thé gidi
(WMO-World Meteorological Organization)
va TG Chiic D61 tdc Nude Toan CAu ciing da
dua ra m6t s§ chi€n luge va gidi phdp nhu
dugc 1iét k& trong bang {.

Bdng 1. Chign lugc va gidi phdp qudn Iy i [5] (dd duoc tém luge)

Chién ludc

Gidi phdp

Gidm thiéu 1i lut

Dép, hd chifa

Dé

Chng trinh chia nuwée

Quén 1y theo luu vue

Cii thién hé théng kénh

Gidrm thi€n mic thidt hai

Quy dinh v& qudn iy viing ngip li

Thigt k& cbng trinh tranh ld

Dy bdo va cdnh bio I

Di déri khi N Igt

Théng tin tuyén truyén

K& hoach di dai

K& hoach phuc bdi sau 1

Bdo hi€m nhitng viing ngdp 1t

T bang | cho thidy mot trong nhitng noi
dung quan trong d€ gidm dugc cdc téc hai do
1d Iyt gdy ra d6 la dy bdo va canh bdo 14, tir d6
xay dung cdc ban d6 ngip lut, khu vue nguy co
chiu 4nh hudng. D€ ¢6 thé dy bdo va canh bdo
1ii 6, c6ng cu t6 ra hiéu qua nhdt hién nay dé
1 st dung mé hinh todn. Tuy nhién, d€ st
dung mo hinh todn ddi hdéi rat nhidu s8 lidu
ma hién tai trong diéu kién nudc ta chua ¢6
duge mot cdch ddy di.

Vién Thdm (Remote Sensing - RS) va Hé
Théng Théng Tin Pia Ly (GIS) di, dang
chiitng minh mét vai trd khong thé thi€u trong
viée hd trg cung cip théng tin, dir lidu ddu vio
cho cdc md hinh qudn 1y lvu vyc séng (md
hinh thdy vin, mé hinh Iii, mé hinh 6 nhiém
chat lugng nude, v.v..) v di dugc thé hién
trong nhi€u nghién ciu trén thé gi6i, dic biét
c6 thé k€ d&n c4c tai liéu [6] - [7]. Trong diéu

kién nhimg luu vuce cé s6 lidu han ché, vai tro
cda cdc cdng cu ndy ngdy cing trd nén quan
trong, ddc biét that sy can thi€t cho cdc nha ra
quyét dinh. P3i vdi nhitng khu vue ma viée
thu thdp s8 1iéu gip nhiéu khé khin véi cde
phuong tién théng thudng (khu vyc heo hit,
dia hinh hi€m trd...) thl thong tin vidn thdm
sau d6 x 1y trong mdi trudng GIS déng vai
trd hét sdc quan trong

Céc thong tin ma GIS va vidn thdm ¢ thé
cung cdp “ddu vao” cho mé hinh bao gbm:

- Thong tin v€ 16p pht, khi tugng;

- MO hinh s8 d6 cao;

- Chiét tdch cdc thong $6 m6 hinh nhu cdp
sdng, dién tich luu vic, chiu dai, do déc 1dng
song,

Ngodi ra, véi cdc chie ning luu trit, chdng
Iép va phén tich trong moi trudng GIS, viée
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tinh todn gid tri trung binh cda cdc thdng 0
theo khong gian 12 cdch ti€p cdn hién nay khi
stt dung cdc md hinh thong s6 gdp (lumped
model)

Trong nghién ctu dng dung md hinh todn
vio viéc phong chdng lii. md hinh thiy lyce 1a
mét lva chon khdng thé thi€u do khd ning hd
trg xiy dung bdn d6 ngap lut. Tuy nhién, k&t
qué ctia mé hinh thiy fyc phy thudc chit ché
viio cic diéu kién ban ddu, diéu kién bién ma
khéng d& ding 6 thé xdc dinh duge mot cdch
chinh xdc. Nhiim khidc phyc khé khin nay,
nghién citu tich hgp md hinh thiy vin vio mé
hinh thiy lyc & mdt trong nhifng hudng
nghién cifu dang duge thyc hién tai nhiéu qudc
gia rén th€ gidi, dic biét tai cdc nudc phat
rién nhu M§, Chau Au, Uc.

Tém tit k€t qua “Nghién ciu tich hop hé
théng théng tin dia 1y (GIS), va vién thim
(RS) viio md hinh gép phin phong chéng I
lut viing mién nii”, gbém cdc ndi dung cu thé
nhv sau:

- Thu thip t61 da cdc ngudn di liéu (dic
bidt tit m&t s6 dnh vé tinh);

- Xt Iy cdc dit liu khong gian bing cdc
phan mém GIS chuyén dung nhdm cung cip
théng tin ddu vao cho cdc mé hinh thiy vin,
thiy lyc

- Xay dung ban d6 ngép lut trén cd sd két
qué tif mo hinh.

K&t qué cudi ciing ngoli viée ¢6 kha néng
ing dung trong thuc t€ tai dia phudng ma cdn
cé thé duge tdng hgp thinh mét quy trinh
nghién citu nhiim 4p dung cho cdc khu vue ¢é
diéu kién tudng ty.

2. Phviong phdp nghién ciu
a. Dot tigng nghién citu .

Khu virc nghién ctu bao gdm nhitng chi luu
chinh trén todn b4 luu vyc séng CAn Lé. Tng
dién tich khu vuc nghién citu khodng 205 km?,
chi€m khodng 1/2 téng dién tich lvu vuc (nhy

thé hién trong hinh 1). Tuy nhién dé thuén lgi
cho viéce goi tén, luu vuc nghién clfu cling
dugce tam gol 1 luu vyce sdng Can Lé. Ranh
oidi dia 1y gidi han luu vye [a: (11%40° 107N,
106%41°257E), (11°53°52"N, 106%33° [57E).

a7 £69000 670000 550000 o
13720 1317230
N
] ,/Ké_m
310000 F é: B Rrg et 31GG08
000G 300000
250008 - j 290600
o] 0 km
1 1286755
T¥%s0000 670000 szoop 925258

Hinh 1. Luu vuc nghién citu (Ranh gioi
mau dé) trong méi quan hé voi toin b hé
théng luu viec song Cén Lé

Theo dédnh gi ctia Uy Ban chi huy Phong
chdng lut bdo tinh Binh Phudc (bdo cdo tir ndm
1996-2004) va cda Phan Vién Khio sdt Quy
hoach Thily L.gi nay 1a Vién Quy Hoach Thiy
Loi Mién Nam [8].[9], luu vic s6ng Cén Lé
13 m6t trong 3 trong diém 1ii & tinh, thiét hai do
It gdy ra rdt ddng k&, ddc biét trin 14 nim
2000 da gﬁy ngdp lut nghiém trong. Ngoai ra,
theo k€t qud cha tai lidu [10] ciing th€ hién
mutc d6 1én, xudng cla 1§ tai lvu vic 1a rét
nhanh, mang tinh nguy hi€m cao,

Trong thdi gian mia mua ndm 2005, nhém
nghién ctu dd ti€n hanh do luu hugng tai cla
ra sOng CAR'Lé lam cd s¢ hiéu chinh md hinh
thiy vin.

b. Ngi dung nghién cifu

Hinh 2 thé hién mot cdch khdi qudt cdc

budc thyc hién clia dé tai.
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Trudc tién cdc thong tin vién thdm ma cy
th€ 1a 4nh ASTER, 4nh METEOSAT va 4nh
SRTM s& dugc xif 1y nhim cung cAp cdc thong
tin v€ 16p phd, phan b8 muwa v mé hinh s& dia
hinh khu vyc nghién cttu. Chi i€t xit Iy 4nh
vién thdm (I6p phd, phan b6 mua vi mé hinh
s6 dia hinh) dugc tinh bay trong tai liéu [10],
[L1], [12], [13] khong trinh bay chi tiét trong
bai bdo ndy.

Nhitng théng tin dugc chi€t tdch tit cdc

nouén dnh vién thdm ndy cling v8i v4i mot s§

ngudn dif liéu khdc duge thu thip nhu bdn d6
thd nhudng, sd liéu khi tugng s€ dugce xit 1y
trén cd s& cdc phép tinh chdng 16p khéng gian
va déc biét mé dun HEC-GeoHMS chay trén
nén phin mém ARCVIEW dwde st dung
nhdm chi€t téch cdc thong s6 cin thiét, lam
ddu vao cho m6 hinh thiy van HEC-HMS.

M4 hinh HEC-HMS (Hydrologic Engineer-
ing Center — Hydrologic Modelling System)
la mot md hinh thiy viin mua rio — dong chdy
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Hinh 2. So d6 phitong
phdp nghién cifu ciia
dé tai

Cridt 1Ach thdng tin

[HEC-GeaRAS)

Hay durng cae kich
fdn vl khi beorng

dugc phat trién bdi Trung tdm K§ thut Thuy

van cta quan d6i My (Hydrologic Engineer-
ing Center- HEC US Army Corp). Sy phdt
trién phan mém HEC- HMS cho dén phién ban
dang dudc st dung rong rii ngdy nay Ia HEC-
HMS 2.2.2 12 gén 40 nim (k€ t&¥ mé hinh
HEC-1 nam 1967) cho thﬁ'y mifc d6 quan tAm
va ng dung cla ph'm mém nay [14]. Nhitng
thong tincén thi€t dé s dung mé hinh nay bao
gbm: (1) Céc théng tin v& hm vuc, vi du nhu:
didc di€m hinh hoc, tinh chat thim cia dat,
mittc db trao ddi cita nudc ngim, phudng thic
dién todn dong chdy 1 (flood routing); (2)
Thoéng tin khi twgng (mua, d6 béc hoi); (3)
Budc théi gian st dung tinh todn.

Mo hinh thity viin HEC-HMS sé& dugc hiéu
chinh dya trén $6 lidu do dac cho dén khi két
qud lvu lugng dong chdy didm bio duge mic
d6 chinh xdc nhét dinh K&t quid m6 phdng tir
mé hinh HMS cho trén 1@t ngay 25/9/2005 thu
dugc hé s& Nash_Sutcliffe [16] (NSE) = 0.88




s& duge st dung trong md hinh thiy lyec HEC-
RAS.

M5 hinh s6 d6 cao 1a théng tin quan trong
$& duge chift tdch cdc thong s6 vé& mit cit
song, ddng bing ngdp 1@ bing md dun HEC-
GeoRAS.. 13 dit liéu ¢d ban phuc vu cho viéc
tinh todn lan truyén I bing mo hinh thiy huc
HEC-RAS. Bén canh dé, k€t qud t md hinh
thily vin HEC-HMS dudc st dung 1am s8 ligu
ddu vao trong mo hinh HEC-RAS.

Tuong ty nh mé hinh HEC-HMS, md hinh
HEC-RAS (Hydrologic Engineering Center -
River Analysis System” dugc phat trién bdi
Trung tdm Ky thudt Thuy viin cia quin déi
M§ [15] bao gém m6t s6 thanh phdn chinh
sau;

M6 dun xdy dung mang ludi dong chdy va
cdc mit cit sdng,

M6 dun cdp nhin cdc s6 liéu dong chdy,
bao gdm didu kién ban diu (initial condi-
tions), diéu kién bién.

M6 dun cdp nhdt cdc cong trinh thiy lgi
trén luu vye nhu cdu, c¢dng, v.v....(khdng 4p
dyng trong d€ tai nay).

M6 hinh dong chdy &n dinh.

K€t qué tinh todn lan truyén 1 tif md hinh

Hinh 3. T6 hop mau thét 3 kénh 1, 3, 2
dnh ASTER lvu vie séng Can Lé

thity luc s& dugc thé hién trén nén ARCVIEW
bing cdch st dung mo dun HEC-GeoRAS va
day chinh Ia k€t qud x4y dyng bén db nguy co
ngdp lut - lam cd 58 cho viéc hd tr¢ cde quyét
dinh v& quan 1y i lut tai dia phuong.

3. Tém tat két qua

Do tinh ch4t gidi han cla bai bdo, tdc gid
chi trink bay mot s& k&t quéd chinh, chi tiét ¢6
thé tham khdo tai tai liéu [11].

Duci day la mét s6 néi dung thyc nhién:
Xt 1y 4nh ASTER @€ tich hgp mang ludi

s6ng, sudi, xdy dyng ban dd st dung dat (hinh
3, hinh 4).

Tich hgp hé théng sdng sudi vio md hinh
s& d6 cao (hinh 5).

Chuén bi dit liéu cho md hinh thuy vin
bing md dun HEC-GeoHMS va két qud md
phdng fuu lugng dong chiy tai cira ra Iuw vyc
séng Cin Lé bing phin mém HEC-HMS
(hinh 7, hinh 8)

-Chuén bj dit liéu cho m6 hinh thuy lyc va
th€ hién k&t qud md phdng myc nudce tai cdc
nhénh séng chinh luu vyc song Cin Lé biing
mo dun HEC-GeoRAS trén nén ARCVIEW
(hinh 9, hinh 10).
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Hinh 4. Bén db si dung dat luu viic song
Cén Lé duge xdy dung tit dnh ASTER
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Hinh 9. Cdc ldp song chinh, bo song, dong bing Hinlh 10. Két qud ngdp lut duge thé mé phéng

ngdp i vi ede mdt cdt ngang déi dupe s¢ héa bing phin mém HEC-RAS dugc thé hign trén nén
béng mé dun HEC-GeoRAS GIS
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4. K&t luan

Bai bdo di trinh bay tém tit k€t qud
“Nghién cifu tich hgp hé th6ng théng tin dia 1y
(GIS), va vién thdm (RS) vao mé hinh gép
phdn phong chéng 1ii lut viing mién ndi”, tap
trung vao viéc dng dung cdc cong nghé tién
tién nhu Hé Théng Thong Tin Pia Ly (GIS),
vién Tham vio m6 hinh nhim du bdo khoanh
viing ngédp lut lvu vyc sOng Cén Lé, thugng
livu s6ng Sai Gon, thudc tinh Binh Phudc. Pé
tai da xAy dung mot quy trinh thianh l4p ban
d6 ngap 10 tai khu vyc c6 diéu kién dir liéu
han ch€. K&t qua md phdng tif phan mém thiy
van HEC-HMS duge kiém chitng bing tran ki
ném 2005 cho thdy do tin cdy cao [11]. Ddng

thoi k€t qud m6 phdng mic d6 ngip lut ciing
dudc ddnh gid twong d6i phi hgp tai khu vyc
nghién ctfu. Tuy nhién, d€ ddnh gid chi tiét
hdn cin ¢6 nhitng khdo sét cu thé.

PE€ c6 k&t qud 6 do tin ciy cao cho toan
bd cde buge x{ 1y, cling nhy nhdim muc dich
tri€n khai tng dung k€t qud nay vio thuc t&,
viéc ting cudng s6 lugng tram do mua, tram
do thiy van va do mdt $6 miit cit séng chinh
trén lwu vyc s6ng Can Lé 13 hét sifc cdn thiét,

Bén canh tiém ning tng dung réng rai taj
céc dia phuong khdc ma con ¢é thé phuc vu
trong cOng tdc dao tao sinh vién chuyén nganh
thity véin ¢ trinh d6 sau dai hoc.
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