KHUNG HO TRO RA QUYET PINH TRONG
QUAN LY TAI NGUYEN NUGC LUU VUC SONG CA (CA DSF)

TS. Hoang Minh Tuyén va céc cong tic vién

Vién Khoa hoc Khi tugng Thuy vin va Méi trudng

$G tri thite, ban do, sé'liéu...

-ong quy hoach va qudn Iy tai nguyén nudc (TNN), doi héi phdi ¢ mét bo cong cu dé
mé phdng va hé.trg ra quyét dinh. B6 cong cu nay tich hgp cdc mé hinh mé phdng, co
va chay trén nén GIS. Khung hé tro ra quyét dinh la cong

cu dé chia sé théng tin quan trdc, két qud tinh todn tir mé hinh trén luu vicc séng. Tap s6'liéu luu
trit trong co s& tri thite (KB) ciia Khung hé trg ra quyét dinh. Théng qua co sé tri thifc ndy ma cd
thé danh gid dugc tdc dpng lén TNN trén luu vic va hé trg ra quyét dinh ng vdi cdc phitong dn

quy hoach, phdt trién TNN trong tuwong lai.

Khung hé trg ra quyét dinh Decision Support Frame - DSF (DSF) cho séng Cd c6 thé ddnh
gid duge tdc dpng khdc nhau ciia cdc kich bén sit dung nudc trén luw viie. Mbi kich bdn la mot 16
hop mé phdng gifta cdc mé hinh duogc luu trit trong KB. DSF giao dién véi cdc mé hinh md phong
A€ thite hién viéc sita d6i mot s6 tham s theo yéu cdu va luu trit ngugc lai KB dé cho phép phdn

tich, ddnh gid so sdnh gifta cdc kich ban.

1. M§ dau

PE phuc vu cho cong tic quy hoach, quin
ly tai nguyén nudc (TNN) luu vyc sdng, cin
phdi ¢c6 mo6t bd ¢6ng cu md phdng va hd trg
quén Iy t6t. V§i su phdt trién clla cong nghé
thong tin, cdc phin mém GIS, viéc md hinh
hod va phan tich hé théng phdt trién nhanh
chéng. Hé théng hdé trg ra quyé&t dinh
(Decision Support System- DSS) dd nhanh
chéng thay th€ hé théng qudn 1y thdng tin
(Management Information System-MIS) cii
trudc ddy. Trong mdt mifc d6 nao day, khi
DSS chua dat dé€n mot hé chuyén gia, mém
déo va dd d6 “thdng minh” cin thi&t thi ngudi
ta xiy dung mdt khung hd trg ra quyét dinh
DSF. Khung h6 tr¢ ra quyé&t dinh dugc hiéu la:
b3 phan mém phuc vy ra quyét dinh trong viéc
quy hoach, qudn 1y khai thac TNN luu vuc
song. Ddy 1a van d& khoa hoc dudgc thé gidi,
trong nudc quan tdm vi tinh thyc ti€n phuc vu
clia né cho viéc phdt trién va st dung TNN
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mot cdch hop ly trén luu vuc séng va trong
toan qudc.

Song C4, mot con soéng 16n clia Bic Trung
B0, 1a ngudn nudc mit quan trong d6i véi khu
viuc Nghé An - Ha Tinh. Trén luu vuc séng,
mang ludi tram do Khi tugng Thuy vin
(KTTV) khd day dd, cé cdc hd chita 1dn dude
quy hoach va dang xay dung nhu Bdn V€, Bédn
Méng, Thic Mudi, P4 Mdng, Ngan Truci lam
nhiém vu phaét dién, cdt i, cdp nude cho ha
du. Séng C& 12 mot lvu vie khd dién hinh va
thich hgp cho viéc dp dung cdc md hinh todn
trong quan ly TNN. Trén cd sd cdc nghién
citu, quy hoach vé TNN song C4, khung hd trg
ra quy€t dinh cho séng C& (CA DSF) dugc xiy
dung. Sdn phdm dugc k& thira nhiéu § tudng
hay ctia khung hd trg ra quyét dinh cho luu
vuc song M€ Kong do c6ng ty Halcrow (Anh)
thyc hién trong chudng trinh st dung nudc
(WUP) clia Uy hoi Mé Cong Qudc té.
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2. Thanh phin ctia CA DSF

Khung hd trg ra quyét dinh cda séng C3
(CA DSF) c6 céc thanh phan sau:

M6 dun mod hinh todn (Models),

M6 dun phén tich (Analysis), c6 thé cé
phén tich sd cAp (Primary Analysis) va thif cdp
(Secondary Analysis),

Ngén hang cdc kich ban tinh todn (Scenar-
ios), ngan hang dif liéu s6, ngAnhang B4n dd,
ngin hang két qua tinh todn cdc phudng 4n.
* Mo-dun mo hinh todn (Models)

M0 dun ndy quan trong nhat va cling 12 md
dun ddi hdi cdc nha 1Am m6 hinh diu tu thdi

gian cfing nhw cdng sifc. Ba loai mé hinh md

phdng duge lya chon trong mé dun nay la:
SWAT: M6 phdéng mua - dong chidy
IQQM: M6& phdng st dung nudc trén luu
vic ' '
ISIS: M0 phdng thuy lyc mang sdng
CA DSF lam nhiém vu k&t n6i cdc md hinh,
~ sd dd tinh, ngan hang dit liéu s8, cdc kich ban
tinh...

* M6 dun phén tich

Hién nay, trong xiy dung khung hd trg ra
quyét dinh, viéc phan tich mdi chi gidi han &

mifc sd cip. CA DSF cho phép ngudi ding
trich xudt thong tin & cdc dang khdc nhau theo
thdi doan bt ky, dong thdi v& dd thi chdng
chap k&t qud cdc kich ban khdc nhau d€ xem
xét, ddnh gid. Nhitng yéu cdu phan tich cao
hon ddi héi cdc chuyén gia ¢6 trinh do hi€u
bi€t sau vé qudn 1y luu vy s6ng va phin mém
phdi mém déo, “théng minh” hon nita.

* Ngdn hang cdc kich Bén tinh todn (Scenarios)

Céc kich bdn tinh 12 t8 hgp cdc mo phdng tir
bd 3 md hinh néu trén. V& nguyén tic, CA
DSF cho phép luu tri¥ bat ctt kich bdn va mé
phdng nao trong cd sd tri thic cda né. Tuy
nhién, hi€n nay chiing t6i mdi xay dung va luu

trit mot s& kich ban sau:

Kich bdn nén, phdt trién ding nuéc dén -
ndm 2003 (SWAT+IQQM),

Kich ban phat trién diing nudc nam 2010
(SWAT+IQQM),

Kich ban phdt trién ding nudc nim 2003
cOng vGi bién d8i khi hau (SWAT+IQQM),
Kich ban phdt trién diing nudc nim 2003

cOng thay d6i dién tich ritng trén luu vuc
(SWAT+IQQM),
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M6 phdng 1t thdng 10 ndm 1988;

Khdi phuc Il thdng 9 ndm 1978;

M6 phdng dong chdy can va xam nhip mén
thdng 4 ndm 1939,

Mo phon0 c4t 18 ndm 1978, 1988 cida hd
Béan vé€;

C#p nudc, diy min cda ho ban veE.
* Ngdn hang dit litu s

Nén ting ciia ngin hang dit lidu s6 1a s0 liéu
khi tugng thuy vin thdi doan ngay va git dé
phuc vu cho céc tinh todn trong mo hinh mo
phéng. DSF dugc xay dung dang md, cho phép
ngudi quén 1y thém bot bat ctt dang, loai 3 liéu
nao theo format quy udc chung.

* Ngdn hang ban do

P4y 12 bd ngan hang quan trong thif hai sau
ngan hing s8. Ngin hang nay cling dudc thiét
k& cho phép thém bét khdng han ché& s6 lugng
ban dd luu trit trong DSF. Céc bédn dd chinh
dugc luu trif trong CA DSF nhu sau:

Ban d6 nén nhu hanh chinh Nghé An, Ha
Tinh, dia hinh luu vuc séng C4 phan Vigt Nam,
hé théng song ngdi, mang ludi tram KTTV trén
luu vyc song, '

Ban dd chuyén dé nhu : cdc cong trinh thuy
16i 16n trén luu vuc song C4, dat (soil) huu vy,
s dung dat rén lvu vyc (land use),

Ban db cdc tiu luu vyc duge phén chia
trong mo hinh SWAT, sd dd tinh todn can bing
nwdc md hinh IQQM, vi tri cdc mit cdt song
diing trong mé hinh ISIS ..

# Ngdn hang két qud tinh todn cdc kich bin

Piy 1 dang ngin hang s theo thdi gian '

(time series), luu trif tdt cd cdc k&t qué tinh
to4n md phdng tif cdc md hinh cla céc kich ban
khac nhau. Tuy theo yé&u ciu cla ngudi ding
ma s8 liéu duge xudt tif cdc két qud tinh todn
cdc md hinh va luu trit vao DSF. Pay 1a ngin
hang dif liéu phong phi nhat, gidp ich nhiéu
nhqa‘ft cho cdc nha quan ly cling nhw quy hoach
dé dua ra cdc quyét dinh.

3. S¢ d6 khoi cia CA DSF

So db tong quét ciia CA DSF dugc trinh bay
trong hinh 2, trong dé céc khdi khac déu 1dy
kh6i Co sd kién thitc (Knowledge Base) lam
trung tAm dé trao ddi théng tin. Mot cd sd tri
thic cang day dd, phong phu thi cang hd trg
cho viéc tinh todn cling nhu ra quyét dinh
thuén 1gi hon.

4. Nguyén Iy hoat dong ctia CA DSF
. a. Nguyén I§ chung

Hinh 2. So do khoi ciia CA DSF

Tir so db khdi cia CA DSF (hinh 2), nguyén
1y chung hoat dong ctia né tlf diém xuét phét la
cdc quy hoach, céc van dé trong quén Iy TNN
Iwu vuc song yéu cau thu thdp thong tin, s&
liéu, ban dd... xdy dyng nén mot cd s@ tri thic
(KB) phuc vu cho cong téc quy hoach, quéan ly
Cédc nha md hinh xay dung sd do tinh, md
phéng cho cdc kich ban phat trién TNN luu vic
khai thdc thong tin trong KB dé thiét 1ap mod
hinh. Sau khi tinh todn md phdng xong, Iuu két
qud trd lai KB dé phuc vu chung cho viéc phan
tich, trinh di&n k&t qud...Ciing tif KB, cédc nha
quy hoach, qudn 1y 14y thong tin dé xtt 1y, dua
ra quyét dinh lya chon cdc phudng 4n, diéu
chinh quy hoach, dé ra chién lugc quén 1y luu
vuc sdéng phi hgp.

b. Nguyén Iy hogt dong chi tiét cho mé dun mo
hinh tinh

Tuan tht theo nguyén 1y hoat dong chung
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ctia DSF, nhung gitta cdc md hinh m& phdng
¢6 mdi lién hé riéng. PAu ra clia mo hinh nay
lai 12 ddu vao cda m6 hinh khdc. C6 thé thay,
k&t qud md phdng dong chdy tai ctfa ra cédc
tiéu lwu vuc cia md hinh SWAT lam ngudn
nuSc dau vao cho cdc khu st dung nudc trong
md hinh IQQM. Qu4 trinh 18y nuéc cla cédc
khu st dung nudc tir séng chinh tinh todn ti
IQQM lai 12 bién trong md hinh ISIS khi md
phdng ddng chdy mua can va ddnh gid kha
ning xdm nhip mén. Hinh 3 minh ching cho
mdi rang budc nay.

E

Mo hich SWAT: E

Ngan king d¢ lidu s8, bin dde. -

E L 1
l Mo hinh TOOM

!

M6 hinh ISIS dugc thi€t k€ va xdy dung
kh4 hoan chinh va nhitng file ddu vao cho mo
hinh 12 nhiing file dang text c6 dinh dang ro
rang. Cdc nut bi€n dudc loc ttr file DAT luu
toan bd thong tin cda hé théng song ma ISIS
mo phéng dugc hién thi 1&n bdng thdng tin nit
bién cia giao dién (hinh 8). So dé tinh todn
cling v6i cdc nit bién s& dugc thiét 14p trén
man hinh nh¢ chic ning tao s¢ dd. CA DSF
doc file GXY, thiét 14p mot shape file (dinh
dang ctia ARC View) chong véi cédc 16p théng
tin khdc trén ban dd.

Hinh 3. Nguyén ly hoat dong
chi tiét cho mé dun mé hinh tinh

Sau khi khéi ddng CA DSF, chuong trinh
y&u cdu khai bdo tén va mét khdu ngudi truy
cdp. Mdy kiém tra ngudi truy cdp thudc
nhém 1am viéc ndo sé dit ché do lam viéc
cho CA DSF tuong tng (hinh 4).

a, Hé thong menu chinh

Trén hinh 5 trinh bay hé thdng menu
chinh.

b. Quan ly kich bdn

M0t trong cdc chifc ning quan trong clia
CA DSF 14 luu trit cdc kich bdn tinh mdt
cdch m& va mém déo, ddng thdi cho phép
thiét 1ap hé thong kich bdn méi dya trén cd

Tap chi Khi tugng Thuy véin * Thang 8/2007 29




& cdc md hinh m6 phdéng thanh phan dudgce luu
trong DSF. Kich bdn trong CA DSF dugc xem
nhu 12 t8 hop cdc phuong dn tinh clia cdc m6
hinh. Vao menu File\M§ kich ban d€ hién thi
toan bo cdc kich ban dé lua chon. Sau khi mét
kich ban dugc Ia chon, ta ¢6 thé xem chi tiét
vé& tén kich ban, muc dich ctia né va cdc thanh
phin tham gia trong kich bdn nhu diéu kién
KTTV, nhu cdu nudc, cdc tdc dong dy kién
dudc xét dén.

c. Ho tro ngudi quan Iy

Cép nhat hé thoéng thu muc, qudn 1y mAt
khau ngin hang dit liéu va tai khodn ngudi
ding. Chic ning nay chi cho phép ngudi quan
Iy CA DSF (Admin) thyc hién, nhim théng

" nhét quédn 1y, ting tinh bdo mit hé théng.

Ngudi ndo mudn st dung CA DSF phai ding
ky qua ngudi quan ly.

Show Overview  Fi2

Fi1

Hinh 5. Hé théng menu chinh
ctia CA DSF

A'DSF (uyen (Admms) Mé bln 18
Xohban dé
Mékich ban Fuhb: >

1 2
Kchbén e v Hinchigli
3 Fd
Kemtong e ’ Lépbinds
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Bandb Dich chuyénbin 8
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Wb phing Idently
Ext \ Select
‘ Frd
Updele DSF SyslemFolder | v Show Toolis

Account Management
Change Database Password

d. Xudt thong tin

P4y la chifc ning hay st dung nhét trong
CA DSF, cho phép xuit cdc thong tin ¢6 trong
cd s§ tri thic (KB) ra cdc dang format khéc
nhau d€ phuc vu cho cic cdng viéc thiét lap
mo hinh todn, phén tich so sdnh gilta cdc
phudng dn... C6 3 loai thong tin dudc xudt ra:

* Chudi s6'ligu thoi gian

Tat cd cdc chudi s liéu theo thdi gian luu
trit trong KB sé& dugc xudt ra dudi dang format
khdc nhau phuc vu tryc ti€p cho 3 md hinh todn
trong CA DSF hoic d€ so sdnh giita céc
phuong dn. S6 liéu duge thé hién dudi dang
bang ho#ic dd thj d€ ngudi phan tich ¢6 cai nhin
truc quan hon.

* Bdn db va cde I6p bdn do

30

Hé thong cdc ban d6 luu trit trong KB ciing
dugc xuét ra cho ngudi sit dung. C6 thé xuatra
la file dang AEP ctia ArcExplorer hodc cd
Shape file.

* M6 hinh mo phdng

S6 liéu va két qua tinh todn titng phuong dn
ctia 3 md hinh dugc luu trit trong KB dudi dang
nén (file *.ZIP). Xuit két qud md hinh md
phdng s& gidi nén toan b s6 liéu, so db va két
qua tinh ra mdt thu muc riéng dé cdc nha mo
hinh stta ddi hosc tai 1&n tir ¢ng dung gdc.

* Chay mé hinh mo phdng

Chtic ning chay mé phdng chi dugc thyc
hién khi ¢6 mét kich bdan dugc lwa chon. Do
mdt kich ban c6 thé 1 t6 hgp cla nhiéu md
phéng khdc nhau nén ngudi ding chon cdc md
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phdng cdn thi€t d€ thyc hién viéc tinh todn lai
theo mot s6 tham s dudc thay déi theo yéu
cAu clia ngudi ding. Pay 1a sy don gidn hod
viéc chay mo hinh, tao di€u kién thuén lgi cho
ngudi ding ti€p cdn dé€ dang véi md hinh.

* Giao dién chay mé phong mo hinh SWAT

M6 hinh SWAT sau khi dugc thiét 14p sg

BEWAT Modal 2 SWAT; MB phong dong chay,i 461:200;
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Hinh 6: Giao dién chay ma hinh SWAT trong DSE

Hinh 6. Giao dién chay mé hinh SWAT trong
DSF
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Hinh 7. Giao dién chay mé hinh IQQOM trong
DSF -

dd tinh todn va hi€u chinh cho luu vuc song
Cé dugc luu trit trong KB. Khi mdt md phdng
cda SWAT trong kich bdn dugc lua chon dé
lam vi€c, CA DSF ty ddng gidi file nén tuong
tng véi mé phdng d6 vao thu muc lam viéc
tam thdi.

Tur giao di€n (hinh 6), cho phép ngudi
diing thay d6i cdc tham s& mé hinh. Sau
khi thay d6i céc thong s6 theo yéu cdu, c6
thé thyc hién viéc mé phdéng lai md hinh
SWAT theo bd thdong s6 mdi. Giao dién
con cho phép xem k&t qud mé phdng timg
luu vyc theo bang va chdng chip dd thi
dé so sdnh.

* Giao dién chay mé phdng mé hinh

IQOM

Dy 1a mot giao di€n khé phuc tap,
ph6i hgp vdi 1énh macro trong IQQM dé
diéu khién viéc truy cip vao hé thdng file
va bi€n trong md hinh dé thay d&i tham

50 (hinh 7). Ngoai ra, giao dién véi IQQM
cdn cé hé thdng menu chinh thyc hién
xudt s8 liéu trong file truy nhép truc ti€p
(DA) ra file viin badn hoiic bién tap file s&
liéu chinh *. sqq clia m6 hinh, xem va sifa
ddi, xuat cdc file lién quan trong IQQM,
bao gdm cdc file sd lieu KTTV diu vao
cda mo hinh, file cd cdu mua vu (Crop
Calendar), hé s6 cdy trong (Kc), xudt
thong tin tifng nit va k&t qua tinh,... Cudi
cling thyc hién md phéng IQQM theo
tham s& m&i. Nhu ciu va cong trinh khai
thdc ngudn nudc mit dén 2003 dugc tinh
todn 1am kich bdn nén va kich ban ph4t
trién st dung nudc trén luu vyc dén nam
2010 vdi t6 hgp ngudn nudc dén khdc
nhau cling dugc md phéng.

V3&i md hinh ISIS, ¢é hai loai md
phdng chinh 12 md phdng dong chdy va
cha't lugng nudc.

Mot s6 chifc ning chinh ctlia giao dién:
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Bién tap sita ddi diéu kién ban dau *.ZZS

Bién tap stta ddi diéu kién bién *.IED

Bién tip sifa déi file s6 liéu md hinh *.DAT

Bién tap stta ddi file diéu khién thyc hién
mo hinh *.IEF

Cic chifc ning nay théng qua hé soan thio

vin ban Notepad rdt thong dung cia
WINDOWS @€ thuc hién.

Sau khi bién t4p stra ddi cédc thong tin file,
bam niit [ChayISIS] @€ thyc hién m6 phéng
lai theo bd tham s6 mdi.

B4&m niit xem k&t qua dé tdi k&t qua tinh
to4n cda cdc nit trén so do tinh cho ngudi
ding xem § duéi dang dd thi hay xuét ra file
dang text N&u xuit thong tin cho nhiéu mit
cit va & cdc dang khdc nhau, CA DSF goi
chuong trinh Tabular CSV.EXE ctia ISIS dé
cho phep thyrc hién. N&u xuat két qua cho mot
mit cit, CA DSF s& doc truc tiép tir file két
qué *.ZZN dang binary xudt ra dang *.csv.

Trén 1 16n 1988 dugc 14y d€ hiéu chinh mo
hinh, tir d6 khoi phuc trén 1ii lich st 1978 theo
dia hinh mdi bing md hinh ISIS. Tu k&t qua
nay cho phép md phdng khéd ning cét 1ii cla
hé thong hd chita phong 18 ha du. Hiéu chinh,
m6 phdng xAm nhdp min cho thdi ky kigt
1989 1am cd sd cho viéc xem xét khd ning
x4m nhip min vdi cdc phudng dn st dung
nudc va xay dung cdc hé chifa 16n thugng
ngudn, trudc mdt 1a hd Bén VE.

6. K&t ludn.

- P& x4y dyng khung hd trg ra quyét dinh,
nghién ctfu da Iya chon 4p dung cdc mo hinh
phit hgp véi yéu ciu dit ra: md hinh thuy van
SWAT, md phdng st dung nuéc IQQM, thuy
lue ISIS cho hé thong song C4.

- Tdng hap ¢6 15 kich bin, md phdng dugc

thife hién. Pdy 12 cd s§ cho viéc phan tich,
ddnh gid vara quyét dinh trong quin Ij TNN
luu vuc song Ca.

- Tir cdc k&t qua nghién cttu trén, khung hd
trg ra quyét dinh trong quén 1y TNN luu vuc
song C3 dugc xay dung (CA DSF). Vdi phan
mém nay, cd s4 tri thifc (KB) lam hat nhén cho
céc hoat dong. CA DSF da tich hop s6 liéu so,
c4c ban dd, bd 3 md hinh mod phdng, cho phép

_ tinh todn trinh di&n, xudt k&t qud, luu tr¥ céc

kich ban ciing véi két qua... B cong cu nay co
thé duge chuyén giao dén cdc cd quan st
dung.

Mot s6 luu ¥ va ki€n nghi

- Xay dyng m6t phin mém tich hgp mot s6
chifc ning va cdc md hinh mo phéng dé hd trg
cho ngudi ra quyét dinh, nhung CA DSF khong
th& thod man hét dugc cdc yéu ciu da dang
clia cong tdc quy hoach, quén 1y tdng hgp luu
vue song. Xin luu ¥ rdng, CA DSF la bg cong
cu mdi ding 8 mic “khung” va ban thdn né
khong thay thé dugc ngudi ra quyét dinh.

- CA DSF mdi tap trung vio phan nudc mat
v min, chua xét d&€n nudc ngdm va chat
lugng nudc song. Do d6, CA DSF cin duge
tich hop thém cdc md hinh m6 phéng nudc .
ngdm, chdt lugng nudc, cdc cong cu phan tich
hiéu ich kinh t&€, ddnh gid tdc dong...

- S6 kich ban m6 phéng con dang han ché,
cAn dugc b6 sung din vao trong CA DSF theo
yéu ciu cda cdc nha quy hoach va quén ly.

_ Viéc phan tich, trich xudt thong tin mdi
ditng & mifc so cdp chura dat mifc cao hon nhu
thdng ké, tinh todn, phén tich, ddnh gid tac
dong mdi trudng, phan tich hiéu ich kinh t€
v.v., do d6 CA DSF cédn phdi mém déo, md va
“thong minh” hon. Viéc nay doi hdi xay dung
hé thong hd trg (DSS) thay thé cho DSF.
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