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

TS. Hoang Minh Tuyén va cac cdng tac vién
Vién khoa hoc Khi twong Thuy van va Moi truong

Mé dau

Pé phuc vu cho cong tac quy hoach, quan Iy TNN luu vyc song, can phai co
mot bo cong cu md phong va hd tro quan 1y tot. Vi sy phat trién cua cong ngh¢ may
tinh, cac phan mém GIS, viéc mo hinh hoa va phén tich h¢ thdng phat trién nhanh
chong. Hé thong hd tro ra quyét dinh (Decision Support System- DSS) da nhanh chéng
thay thé hé thong quan 1y thong tin (Management Information System-MIS) cii trudc
day. Trong mot muc d nao déy, khi DSS chua dat dén mot hé chuyén gia, mém déo
va du do “thong minh” can thiét thi nguoi ta xdy dung ¢ muc khung hd tro ra quyét
dinh (Decision Support Frame - DSF). Khung hd tro ra quyét dinh ¢ day duoc hiéu la:
bd phan mém phuc vu cho viéc ra quyét dinh trong viéc quy hoach, quan ly khai thac
tai nguyén nude luu vuc séng. Pay 1a mot van dé can thiét va la van dé khoa hoc duoc
thé gidi, trong nude quan tdm vi tinh thuc tién phuc vu ciia né cho viée phat trién va sir
dung tai nguyén nudc mot cach hop 1y trén luu vuc séng va trong toan qudc.

Séng Ca, mot con song 16n cia Bic Trung bo, 1a ngudén nudc mit quan trong
ddi voi khu vuc Nghé An - Ha Tinh. Trén luu vuc song, mang ludi tram do KTTV kha
day du, co cac ho chira 16n dugc quy hoach va dang xay dung nhu Ban Vé, Ban Mong,
Thac Mudi, Ba Méng, Ngan Truoi [am nhiém vu phat dién, cat 1d, cép nudc cho ha du.
Song Ca 1a mot luu vuc kha dién hinh va thich hop cho viéc 4p dung cac mo hinh toan
trong quan 1y Tai nguyén nude. Trén co s& cac nghién ctru, quy hoach vé TNN sdng
C4, khung hd tro ra quyét dinh cho séng Ca (CA DSF) duoc xay dung. San pham dugc
ké thira nhiéu tir ¥ tuong hay cua khung hd trg ra quyét dinh cho luu vuc song Mé
Koéng do cong ty Halcrow (Anh) thyc hién trong chung trinh str dung nudc (WUP) cua
Uy hoi Mé Kong Quéc té.

1. Thanh phin ciia CA DSF

Khung hd tro ra quyét dinh cua séng Ca (CA DSF) ¢6 cac thanh phén sau:

Mo6-dun m6 hinh todn (Models),

M6 dun phan tich (Analysis), co thé c6 phén tich so cip (Primary Analysis) va

thir cap (Secondary Analysis),

Ngan hang cac kich Ban tinh todn (Scenarios),

Ngan hang két qua tinh toan cac phuong an,

Ngan hang dir lidu sb,

Ngén hang Ban d.
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1.1. Mo-dun mo hinh toan (Models)

‘ M6 dun nay quan trong nhat va ciing 1 mé dun doi hoi cic nha 1dm mé hinh
dau tu thoi gian cling nhu cong strc. Ba loai mé hinh mé phong dugc lya chon lam
nam trong mo dun nay la:

SWAT: M6 phong mua-dong chay

IQQM: Mo phdng str dung nudc trén luu vuce

ISIS: M6 phdng thuy luc mang song

“Trong CA DSF lam nhiém vu két ndi cac m6 hinh, so d0 tinh, ngan hang dit

liéu s0, cac kich ban tinh...
1.2. M6 dun phén tich

Hién nay, gioi han trong trong xay dung khung hd tro ra quyét dinh, viéc phan
tich moi chi la so cap. CA DSF cho phép nguoi dung trich Xuét thong tin ¢ cac dang
khac nhau theo thoi doan bat ky, dong thoi Ve‘do thi chong chap két qua cac kich Ban
khac nhau dé xem xét, danh gia. Nhiing yéu cau phan tich cao hon doi hoi cac chuyén
gia c6 trinh d§ hi€u biét sau vé quan ly luu vyc song va phan mém phai mém déo,
“thong minh” hon nira.
1.3. Ngdn hang cdc kich Bdn tinh todn (Scenarios),

’ Céc kich Ban tinh 14 t6 hop cac mé phong tir by 3 m6 hinh néu trén. Vé nguyén
tac, CA DSF cho phep luu trit bat cir kich Ban va mo phong nao trong co s¢ tri thire
cua n6. Tuy nhién, hién nay chiing t61 mdi xay dyng va luu trir mét so kich Ban sau:

Kich Ban nén, phat trién dung nuéc dén nam 2003 (SWAT+HIQQM),

Kich Ban phat trién dung nuéc nim 2010 (SWAT+IQQM),

Kich Ban phat trién dung nudc nam 2003 cong véi bién d6i khi hau
(SWAT+IQQM),

Kich Ban phat trién dung nuéc nim 2003 cong thay do6i dién tich rimg trén luu
vuc (SWAT+IQQM),

Mo phong 1 10/1988,

Khéi phuc 11 9/1978,

Mo phong dong chdy can va xdm nhap man thang 4/1989,

Mo phong cit 1ii 1978, 1988 ctia hd Ban Vé,

Cap nudc, ddy man cta hd Ban Vé.
1.4. Ngén hang dit ligu s6

Né:n tang ctia ngan hang dir liéu s 1a sb liéu khi tuong thuy van thoi doan ngay
va gio' d€ phuc vu cho cac tinh toan trong mé hinh mé phong. DSF dugc xdy dung
dang mo, cho phép ngudi quan ly thém bot bat cir dang, loai s6 liéu nao theo format
quy udc chung.
1.5. Ngdn hang Bin dé

bay la bo ngan hang quan trong thir hai sau ngan hang s0. Ngan hang nay ciing
duoc thiet k& cho phép thém baot khong han ché s6 lwong Ban d6 luu trir trong DSF.
Céc Ban do6 chinh dugc luu trir trong CA DSF nhu sau:
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Béan d0 nén nhu hanh chinh Nghé An, Ha Tinh, dia hinh lru vuc séng Ca phan
Viét Nam, h¢ thong song ngoi, mang ludi tram KTTV trén luu vuce song,
Ban d6 chuyén d@; nhu : cac cong trinh thuy loi 16n trén luu vuc song Ca, dat
(soil) luu vyc, str dung dat luu vuc (land use),
_Ban dd cac tiéu luu vuc duge phan chia trong m6 hinh SWAT, so d6 tinh toan
can bang nudc mo hinh IQQM, vi tri cac mat cat song dung trong md hinh iSIS ...
1.6. Ngan hang két qu tinh todn cdc kich Bin.

Pay 1a dang ngan hang s6 theo thoi gian (time series), luu trir tt ca cac két qua
tinh toan mo phong tir cac mo hinh ciia cac kich Ban khac nhau. Tuy theo yéu cau ctia
nguoi dung ma sb liéu duoc xuét tir cac két qua tinh toan cac mo hinh va luu trir vao
DSEF. Pay 1a ngan hang dit liéu phong phu nhat, gitip ich nhiéu nhat cho cac nha quan
ly ciing nhur quy hoach dé dua ra cac quyét dinh.

2. So d6 khoi ciia CA DSF

So d6 téng quat cua CA DSF Khung hd tro ra quyét dinh
dugc trinh bay trong hinh 2, trong do
cac khdi khac déu 13y khdi Co so kién
thirc (Knowledge Base) lam trung tam
dé trao ddi thong tin. Mot co so tri
thirc cang day du, phong phu thi cang
hd trg cho viéc tinh toan ciing nhu ra
quyét dinh thuan loi hon.

Mu hénh mu phéng sir dung

nuéc tron luu vye - IQQM
3. Nguyén ly hoat dong ciia CA DSF
3.1. Nguyén ly chung

Tir so d6 khéi ctia CA DSF
hinh 1, nguyén ly chung hoat dong cta
no tur diém xuit phat 1a cac quy hoach,
cac van dé trong quan ly TNN luu vuc
song yéu cau thu thap thong tin, so
liéu, ban do... xdy dung nén mot co sé
tri thirc (KB) phuc vu cho cong tac
quy hoach, quan ly. Cac nha mo hinh
xdy dung so do tinh, md phong cho
cac kich ban phat trién TNN luu vuc
khai thac thong tin trong KB dé thiét 1ap mé hinh. Sau khi tinh toAn mé phong xong, luu
két qua tré lai KB dé phuc vu chung cho viéc phan tich, trinh dién két qua...Ciing tir KB,
cac nha quy hoach, quan ly lay thong tin dé xu 1y, dua ra quyét dinh Iya chon cac phuong
an, diéu chinh quy hoach, dé ra chién lugc quan 1y luu vire séng phi hop.

Cong cu ho trg I

Hinh 1. So dd khéi ciia CA DSF

3.2. Nguyén Iy hoat dong chi tiét cho mé dun mé hinh tinh

Tuén thu theo nguyén 1y hoat dong chung ctia DSF, nhung gitta cdc md hinh
mod phéng c6 moi li€n hé riéng. Pau ra cia md hinh nay lai 1a dau vao ciia mé hinh
khac. Co the thay, két qua mo phong dong chay tai ctira ra cac ti€u luu vuc ciia mo hinh
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SWAT lam ngudn nudc dau vao cho cac khu st dung nuée trong mé hinh IQQM. Qua
trinh 14y nudc cua cac khu sir dung nude tir song chinh tinh toan tir IQQM lai 1a bién
trich nude trong mo hinh iSIS khi md phéng dong chay mua can va danh gid kha ning
xam nhap man. Hinh 3 minh chimg cho méi rang budc nay.

4. Giao dién CA DSF

Sau khi khoi dong CA DSF, chuong trinh yéu cau khai bdo tén va mat khau
nguoi truy cap. May kiém tra nguoi truy cap thudc nhém lam viéc nao sé dat ché do
lam viéc cho CA DSF tuong tng hinh 2.

Ngan hang dir liéu s, ban dé ...

M5 hinh

" phong nguon v M phong sir dung nudc trén hé ' phong li
7er: tw nhién trén cac tiéu thong v M6 phong can-
s VAL V1 inh toan cho cdc kich ban: Bién xam nhdp man

v 7 e oud ’ NP 3 o : e
Tl.lih toan nguon nice [70} khi h(l%t: tha)‘ (707 nhu cau nude ‘/Tmh todn cdc kich

t nhién cho cac kich ban: Nong nghiép, dan sinh, phat trién Tl

Bieén doi khi hau, thay doi cong trinh khai thac nguon nudc . . .

rung...

Phan tich, trinh dién két qua tinh cac t6 hop kich ban |

Hinh 2. Nguyén Iy hoat dong chi tiét cho mé dun mé hinh tinh
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Khung hd tro ra quyét dinh quan 1§ THN Itu yuc sdng Ca

i
"% Truwv cAnwvan sinn Ca NDSE

Hinh 3. Man hinh truy ciap vao CA DSF

4.1. Hé thong menu chinh

Trén hinh 4 trinh bay hé théng menu chinh.
4.2. Qudn ly kich ban

Mot trong chirc nang quan trong cua CA DSF la luu trir cac kich ban tinh m6t
cach mo va mém déo, déng thoi cho phép thiét 1ap hé théng kich ban méi dua trén co
sO cac md hinh mé phong thanh phan duoc luu trong DSE. Kich ban trong CA DSF
duoc xem nhu 13 t6 hop céac phuong an tinh cua cdc md hinh. Vao menu File\M¢ kich
ban d¢ hién thi toan bd cac kich ban dé lya chon. Sau khi mot kich ban dugc lua chon.
ta co thé xem chi tiét vé tén kich ban, muc dich ctia nd va cac thanh phén tham gia
trong kich ban nhu diéu kién KTTV, nhu cau nuéc, cac tac dong du kién duoc xét dén.
4.3. Hé tro ngwoi qudn Iy

Cap nhat h¢ thong thu muc, quan ly mat khau ngan hang dir liéu va tai khoan
nguol dung. Chirc nang nay chi cho phép nguoi quan 1y CA DSF (Admin) thyc hién,
nham théng nhit quan 1y, ting tinh bao mat hé thong. Ngudi ndo mudn sir dung CA
DSF phai dang ky qua nguoi quan ly.
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Hinh 4. Hé thong menu chinh cia CA DSF
4.4. Xudt théng tin

Pay 1a chirc ning hay sir dung nhat trong CA DSF, cho phép xuat cac thong tin
co trong c& so tri thirc (KB) ra cac dang format khac nhau dé phuc vu cho cac cong
viéc thi€t 1ap mod hinh toan, phan tich so sanh gitra cac phuong an... Co6 3 loai thong tin
duoc xuat ra:

4.4.1. Chudi sé liéu thoi gian

Tat ca cac chudi sb lidu theo thoi gian luu trir trong KB s& duoc xuit ra dudi
dang format khac nhau phuc vu tryc ti€p cho 3 mé hinh toan trong CA DSF hodc dé so
sdnh gitra cac phuong an. SO liu dugc thé dudi dang bang hoac do thi dé nguodi phan
tich c6 cai nhin truc quan hon.

4.4.2. Ban do va cdc I6p ban do

. H¢ thong cac ban d6 luu trir trong KB ciing dugc xuat ra cho nguoi st dung. Co
thé xuat ra 1a file dang AEP ctia ArcExplorer hoac ca Shape file.
4.4.3. M6 hinh mo phong

S liéu va két qua tinh toan timg phuong an cia 3 mé hinh dugc luu trit trong
KB duéi dang nén (file *.ZIP). Xuat m6 hinh m6 phdng s€ gidi nén toan bd soé li¢u, so
do va két qua tinh ra mot thu muc riéng d€ cac nha mo hinh stra doi hodc tai Ién tir ting
dung goc.
4.5. Chay mo hinh mo phong

Churc ndng chay mé phong chi dugc thuc hi¢n khi c6 mét kich ban duoc lya
chon. Do mt kich ban ¢6 thé 13 to hop ciia nhiéu mo phong khac nhau nén ngudi ding
chon cac mo phong can thiét dé thuc hién viéc tinh toan lai theo mot sd tham sb duoc
thay doi theo yéu cu ctia nguoi ding. Pay 1a sy don gian hoa viéc chay mé hinh, tao
diéu kién thuén loi cho nguoi dung tiép can dé dang voi mé hinh.
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4.5.1. Giao dién chay mé hinh mo phong SWAT

M6 hinh SWAT sau khi dugc thiét 1ap so dd tinh toan va hiéu chinh cho luu
vuc song Ca dugce luu trir trong KB. Khi mot mé phong cua SWAT trong kich ban
duoc lya chon dé lam vi¢e, CA DSF tu dong giai file nén tuong ing véi mo phong do

vao thu muc lam viéc tam thoi

Ttr giao dién, cho phép nguoi dung thay ddi cac tham sé mé hinh. Sau khi thay
ddi céc thong s6 theo yéu cau, dé thuc hién viéc méd phong lai m6 hinh SWAT theo bo
thong s6 méi. Giao dién con cho phép xem két qua mé phong timg luu vuc theo bang
va chong chap d6 thi dé so sanh.

l Sitadwem cac file lign quanl

& SWAT Model - SWAT M phong dong chay 1961-2003

(<N "l Jojlolel]

Wiew |nfarmatian:

| I3 Themes

Thay ddi: |Mua j [~ &p dung cha toan bé Lutu lai
Tidu luu wuc | Il 1} ) W W Wl Wil [k s Xl K|~
1 0.000 0.000 0.000 0.000 0.000 ThpApa A 0000 0000
2l 0000 0000 0000 0000 0000 (st da 0.000 0,000
3l 000 0000 0000 0000 0000 fppeeemerre 0.000 0,000
4 0.000 0.000 0.000 0.000 0.000 ST ITI htctng ddi 0000 0.000
5 0.000 0.000 0.000 0.000 0.000 TR} FXTN] TR} EXT] Toou 0.000  0.0o0
5 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000  0.0o0
7 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000  0.0o0
8 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0000  0.000
] 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0000 0000
< >
Chi tigt:
Mgay bat déu: Mgay két thiic: Thiti doan nh todn:
|D'| /lan/1960 |3'| /Dec/2003 |D aily
[1/1M%0  «| [1231/2003 =]

‘ Scale:
1:23.,045,800

Chay md Hinh K& qud
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4.5.2. Giao dién chay moé phong mé hinh IQOM

IQEK  Files ign quan  Hutthéng tin  Chay md hinh  Help

Siradoi
T&n odes | Kigu node [KinRde_ Wi d8 B -
s 8 e 1547431 | Quantity Dutput | Hea Oreriver gtorag R — Z o
v Cac chirc ning khac 22 1.0/ Quantity Output | Pumped inflow Théng tin cn sust
. . . . £ T
Thodt - NQuantity Output | lmigation demand Hem ket qua
2 21454460 Qudntity Output | Demand

InEve P e e P oy Iy B
TDEYe E Ding chay [CaFlowl3)
TrichBYe File Ea_l,l tru:ung [Ca¥_Lozz03.crp) Mura [RainCa)
CitY/e Cor céu miza vy [Ca_Pat?010.Pat) Edc hoi [EvaporationCa)
PuripE''e
CrEvel
InM ko
SHNMo N P e hd|

. I T Node &) of T8E Sefected

X

ﬂ —Lua chon

ol Chan kigu node: Chon tit ca

Tat cd cac Nodes

E] I J S4p xép |

Thiét 13p o di tinh Thigt [5p mang |

G — Thing tin ban da:

GIS Themes IF Lahel Layer
|
Scale;
12,393,702
¥ = 486364.08

' = 2168530.58

. Sita todn b fiel .sgq | ) S5ve Changes |

bay 1a mdt giao dién kha phirc tap, phéi hop v6i 1€nh macro trong IQQM dé
diéu khién viéc truy cap vao hé thong file va bién trong mo hinh dé thay doi tham sé.
Ngoai ra, giao dién voi IQQM con co hé théng menu chinh thyc hién xuat sd lidu
trong file truy nhap truc tlep (DA) ra file van ban hodc bién tép file s6 liéu chinh *. sqq
ctia md hinh, xem va stra d6i, xudt céc file lién quan trong IQQM, bao gdm cac file sd
liéu khi tugng thuy van dau vao ctia mé hinh, file co ciu mua vu(Crop Calendar), h¢
sd cay trong (Kc), xuét thong tin timg nat va két qua tinh ...Cudi cung thuc hién mé
phong IQQM theo tham sé mai.
4.5.3 Giao dién chay mo phong mo hinh SIS

Mo hinh iSIS duoc thiét ké va xay dung khd hoan chinh va nhiing file dau vao
cho mo hinh la nhiing file dang text ¢6 format rd rang. Cac nut bién dugc loc tur file
DAT luu toan bo thong tin cua hé thong song ma iSIS mo phong dugc hién thi Ién
bang thong tin nut bién cua giao dién. So do tinh toan cung voi cac nut bién s€ dugce
thiét 1ap tén man hinh nhd chic nang tao so do. CA DSF doc file GXY, thiét 1ap mot
shape file (format cia ARC View) chong véi cac 16p thong tin khéc trén ban do.

V61 m6 hinh iSIS, c6 hai loai mé phong chinh d6 1a mé phong dong chay va
chat lugng nudc.

Mot s6 chirc nang chinh cua giao dién:
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Bién tap stra doi diéu kién ban dau *.ZZS

Bién tap sira d6i diéu kién bién *.IED
Bién tap stra dbi file sb liéu mé hinh *. DAT
Bién tip stra d6i file diéu khién thuc hién mé hinh * IEF
Cac chuc nang nay thong qua hé soan thao van ban Notepad rat thong dung cia
WINDOWS @dé thyc hién.
Sau khi bién tap s(ra ddi cac thong tin file, bam nat [Chay 1SIS] dé thuc hién mé
phdng lai theo bd tham s6 mai.
N Bam nut [Xem két qua], dé tai két qua tinh toan cua cac nut trén so a6 tinh Ién
san sang cho nguoi dung xem ¢ dudi dang do thi hay xuét ra file dang text. Neu xuat
thong tin cho nhi€u mat cat va ¢ cac dang khac nhau, CA DSF goi chuong trinh
Tabular CSV.EXE cﬁq 1SIS dé cho phép thuc hién. Néu xuat 1,<ét qua cho mo{t mat cat,
CA DSF sé doc truc tiép tu file két qua *.ZZN dang binary xuat ra dang *.csv.

™ Giao dign ISIS DSF - ISIS khéi phuc 1o 1978 ISIS_1978

Céc nit bign |

Current and Mew 1515 Time Series D atazets

Tén node | Kidu nade [ b | Tham 8 [Banw [Kinhda |47 d8 | Trang théi |Ma ta |«
151 QTEDY Cau Cua Rao dﬂd 7l 21387154 Cau Cua Rao
177 OTEDY Maghia Khanh Al Boundary Modes 2| 217340345 MaghiaKhanh
nz2 F=130km2 nz QT ATEDY: Flow .3 21212336 Q2
120 OTEDY Thac Mugi Flo| REED": Pan Evaparatiorp.7| 20765881 Thae Muci
130 aTEDY CauOm Flod REEDY: PET £ 2 20938315 Cau Om
79 QTEDY Son Diem VFEBDY: Precipitation |1 2047797.8 Son Diemn
104 QTBDY Hoa Duyet HTBDY": Stage .3 20312223 Hoa Dupet -
T e Lo i _'I_I
Chon ndt:  [All Bounday Nodes = | Chgn tit cd | Bidu kitn ban déu | File DATA |
I T Nodefsi of 7F Selected Sdpwép | 58 ligu bign | File ief |
— Tirh toin 1515
p——rl L ~
Méic thii giar | 00Kes 20/5ep/1978 7]
g1 9 B || et adu K&t thic:
3
; 29 @] || [oons 20/5ep/1978 = [00hs 05/0ct 1978 7] M dink |
2 3
B2 P13 e E] [ Hién th qué tink chay mé kink 1515
Be h ?
Faar " 17 == Tao l3p Shape File b ede ndt
& g (@
RATN 1 5, . r—#em thang tin;
: dg‘” 30 - GIS Themes |
g2 i AINS 1 Ca_river_palyline_palyline. shp
RAI ‘t""ﬁ' L EdyModes 7 Scale:
$22 g0 1:1.782 450
LIk
9 inenhne | | * = 578208 63
LR |NODELABEL =l Y = 2123166.21
o4
. | _'|_I o | 1515 chét igng nue | Chap 1515
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5. Két luan

Dé xiy dung khung hd tro ra quyét dinh, nghién ctru di lya chon 4p dung céc
mo hinh phi hop véi yéu cau dit ra: mé hinh thuy vin SWAT, mo phong sir dung
nude IQQM, thuy lyc iSIS cho hé théng song Ca.

Mo hinh SWAT mé phong kha t6t dong chay ngay tir mua cho céc tiéu luu vuc
1am dau vao quan trong cho viéc md phong sir dung nude trén luu vuc. Pong thoi, cac
kich ban tai nguyén nudc dén bao gdm bién ddi khi hau, thay doi rimg trén luu vuc
cling dugc xem xét mo phong va da danh gia mirc d§ anh hudng 1én tai nguyén nudec.

M6 phong sir dung nudce trén toan luu vuc bang mo hinh IQQM v6i nhu cau va

cong trinh khai thac ngudn nudc mat den 2003 1am kich ban nén dé danh gia cho cac
phuong an quy hoach. Kich ban phat trién sir dung nude trén luu vyc dén nam 2010 va
t6 hop luong véi ngudn nudc dén khac nhau ciia mo hinh SWAT véi kich ban nén cua
IQQM ciing duoc md phong. Panh gid, can bang st dung nude cho cac khu sir dung
nude tmg véi cac kich ban khac nhau cé xét dén viéc duy tri dong chay mdi truong.

Dé tai da hiéu chinh tran 1d 16n 1988 va khoi phuc tran 1i lich st 1978 theo dia
hinh m&i bang mé hinh iSIS. Tir két qua nay cho phép mé phong kha ning cit 1ii cia
hé thdng ho chira phong 1ii ha du. Hiéu chinh, md phong xam nhap min cho thoi ky
kiét 1989 lam co s6 cho viéc xem xét kha nang xam nhép mén véi cac phuong an sur
dung nudc va xdy dung cac hd chira 16n thuong ngudn, trude mit 1a hd Ban vé.

Téng hop c6 15 kich ban, mé phong duge thuc hién. Pay 14 co s cho viéc phan
tich, danh gia va ra quyét dinh trong quan 1y TNN luu vuc séng Ca.

Tir cac két qua nghién ctru trén, khung hd tro ra quyet dinh trong quan ly TNN
lru vue séng Ca duoc xdy dung (CA DSF). Voi phan meém nay, co so tri thirc (KB)
lam hat nhan cho cac hoat dong. CA DSF da tich hop s6 lidu sb, cac ban dd, bo 3 mod
hinh mé phong, cho phép tinh toan trinh dién, xuit két qua, luu trir cac kich ban cing
v6i két qua...Bo cong cu nay ¢ thé duoc chuyén giao dén cac co quan sir dung.

Mot s6 luu y va kién nghi

Xay dyng mot phan mém tich hop mot s6 chirc nang va ciac md hinh mé phong
dé hd tro cho ngudi ra quyét dinh, nhung CA DSF khong thé thoa man hét duoc céc
yéu cau da dang cta cong tac quy hoach, quan 1y tong hop luu vuc song. Xin luu ¥
rang, Ca DSF 14 bd coéng cu méi ding & mic “khung” va ban than né khong thay thé
dugc nguoi ra quyét dinh.

CA DSF méi tap trung vao phan nuoc mat va man, chua xét dén nudc ngam va
chat luong nude song. Do do, CA DSF can dugc tich hop thém cac mo hinh mé phong
nude ngam, chat luong nude, cac cong cu phan tich hiéu ich kinh té, danh gia tic dong...

S6 kich ban mé phdong con dang han ché, can duoc bd sung dan vao trong CA
DSF theo yéu ciu cta cac nha quy hoach va quan 1y.

Viéc phan tich, trich xuat thong tin méi dimg ¢ mirc so cap chua dat mirc cao
hon nhu thong ké, tinh toan, phén tich, danh gia tac dong moi truong, phan tich hiéu

ich kinh té vv, do 6 CA DSF can phai mém déo, m& va “thong minh” hon. Viéc nay
doi hoi xay dung hé thong hd trg (DSS) thay thé cho DSF.
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