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TRONG QUY HOACH VA QUAN LY TAI NGUYEN NUGC
TAI VIET NAM

W. G. M. Bastiaanssen®2, Ha Thanh Lan®

TOM TAT

Céc tac dong tiéu cuc cta bién déi khi hau ciing nhu hién twong suy giam nguén nuéc ca vé chat va luong
da dat nhiéu sirc ép lén cong tac quy hoach tai nguyén nudc va quy hoach thiy loi, dac biet 1a viéc tinh toan
phan phoi, st dung nguén nudc trén cac leu viee song va mo phong cac qua trinh twong tac dat-nudc-hé sinh
thai. Trong khi d6, nhtmg han ché trong tmg dung céc tién bo ctia khoa hoc cong nghe, nhat 1a cong nghe
vién tham va he théng thong tin dia ly (GIS) ciing gay khong it tré ngai cho viéc d6i méi chat luong cong
tac quy hoach. Bai viét nay gi6i thieéu phuong phap ké toan nudc Water Accounting Plus (WA+) véi vai tro
mot hé théng co sé dit liéu va ho tro ra quyét dinh trong 1ap quy hoach tai nguyén nudc va quy hoach thiy
loi trén cac leu vuc song dua trén cac ngudn thong tin dau vao da dang. Viéc sit dung cac nguédn so liéu
phong phu, tir s6 liéu mang luéi tram do va cac mé hinh khi twong, thiy van truyén thong cho dén tng dung
cong nghé vién tham va cac mo hinh thdy vin toan cau (global hydrological model) cho phép WA+ c6 thé
ung dung duoc & cac viing khac nhau, trong dé c6 nhitng vung c6 dia hinh phtec tap, thiéu s6 liéu do. Thong
qua WA+, cac thong s6 vé dong chay, boc thoat hoi nuéc, stt dung nuéc, thay déi dung tich trix trong cac he
thong song va ho chua, v.v.. duoc luu trit va cap nhat thuong xuyén gitip cung cip thong tin mot cach day

du vé tinh trang nguon nuéce trén cac luu vie song.

Tu khéa: GIS, k€ todn murdc, nganh dung murdce, quy hoach thiy lpi, tai nguyén murdc, vién tham.

1. M6 DAV

Tai nguyén nudc trén cac luu vuc song dong vai
tro quan trong trong viéc dam bao an ninh luong
thuc, cap nudc cho sinh hoat va cong nghiép cing
nhu phat dién. Bén canh d6, nudc ciing 1a nguyén to
giup duy tri cac hé sinh thai can va thiy sinh va cung
cap cac dich vu hé sinh thai khac c6 gia tri. Do @9,
viéc danh gia dinh luong duwoc cac qua trinh thily van
va dong chay trong song, ho la nhiém vu then chot
trong quan ly nudc, bao gom ca cac nganh st dung
nuéc khac nhau. Khi @0, viec danh gia anh huong
ctia cac kich ban phat trién khac nhau dén ngudn
nuoc, bao gém kich ban bién d6i khi hau hodac
chuyén déi muc dich st dung dat ciing sé duoc tién
hanh mot cach thuan loi hon.

Do d6, nhu cau c6 cac hé thong dir liéu tién tién
c6 thé cung cap thong tin can thiét cho cac nha quan
ly, tiy thudc trach nhiém cta timg nganh dung nuéc,
la rat can thiét. Mot hé thong Do dac — Bao céo —
Quy hoach - Gidam sat tai nguyén nudc
(Measurement— Reporting — Planning - Monitoring
hay MRPM) dua trén co sé ctia khoa hoc ké toan sé

' Vién Gido duc Tai nguyén nuéc UNESCO-IHE, Ha Lan
2Vién Quy hoach Thuy lgi
3 Pai hoc Cong ngh¢ Delft, Ha Lan

giup giai quyét cac van dé tren. Hé thong ké toan
nuoc nay can c6 cac dic tinh sau: (1) Dua trén cac
ngudn so liéu thong nhat, cé chat luong va dang tin
cay; (2) Nguon so lieu phai 1a nguoén mé va cho phép
cac bén lién quan c6 quyén truy cap; (3) he thong
nay phai duoc xay dung dua trén mot phuong phap
thu thap va kiém soat dit liéu tieu chuin; (4) s6 lieu
do dac dau vao phai dang tin cay va co chi phi toi
thiéu; (5) he thong nay can xay dung biéu mau béao
cao tiéu chuan phuc vu cong tac quan ly va ra chinh
sach.

Vién Giao duc Tai nguyén nuwéc UNESCO-IHE
cung voi cac doi tac 1a Vien Quan ly nuoc Quoc té
(IWMI) va Té chic Nong luong Lién hop quoc
(FAO) dang phat trién He thong Ké toan Tai nguyén
nuwoc (WA+) nham dap tmg cac yéu cau néu trén.
WA+ da duoc tng dung thanh cong trén nhiéu luu
vuc song quoc té. Viet Nam dang bat dau thitr nghiém
x4y dung WA+ cho luu vuc song Mé Cong, séong Ca
(trong khuon khé du an rimg va dong bang), song
Hoéng (duv an nghién ctru cia CGIAR). Bai bao nay
gioi thieu WA+ nhu mot céng cu 1ap bao cdo va quy
hoach tiéu chuén. Viéc tng dung WA+ nhu mot bo
dt liéu tap trung, ro rang va dé hiéu vé nuoc - dat —
hé sinh thai sé gitp giam thiéu xung dot va ctng co
quan hé hop tac trao déi gitta cac nganh dung nudc
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trong cong tac phan b6 nguén nudc. Pay cing 1a
diéu kién can dé dap tmg duoc cac yéu cau dat ra
trong qua trinh bao vé su bén vitng ctia cac hé sinh
thai thiiy sinh va trén can.

He thong WA+ mo ta cac qua trinh thiy van va
ngudn nuéc dudi dang bang, biéu, ban do va so lieu.
Cac nguoén dit lieu quan trac trai dat bang cong nghé
vé tinh gitup cung cap dir lieu dau vao cho hé thong
WA+, qua d6 dam bao mot nguédn dir lieu thong nhat
phuc vu viéc tinh toan trén cac luu vuc song khéac
nhau ctia Viet Nam. Do dac diém ctia phan 16n cac
dit liéu quan trac tir vé tinh 1a c6 tinh mé trong truy
cap, nén cac tai khoan nuoc dua tréen WA+ co thé
duoc dua lén va chia sé rong rai thong qua cong
thong tin www.wateraccounting.org. Pay la mot budc
chuyén 16n trong van dé chia sé dit liéu va thong tin
gitta cac don vi hanh chinh khac nhau ciing nhu gitia
cac Bo, nganh.

2. WATER ACCOUNTING PLUS (WA +)

Vién Quan ly Tai nguyén nudc Quoc té - IWMI
[1] gan day da phat trién mot phién ban nang cap clia
WA+ dua trén cac phién ban truéc cua Truong Pai
hoc Cong nghe Delft [2]. Cong nghé vién tham dung
cho WA + duoc xay dung cho cac muc dich rat cu
thé.

- Dbam bio cung cap so lieu do dac thuong
xuyeén, trong moi truong hop va hoan toan mo cho
cac khu vuc cé pham vi dia ly rong 1on.

- Dua ra cac thong so6 phuc vu tinh toan can
bang nudc cho cac ving véi cac quy mo khac nhau
thay vi dua trén so liéu cac tram do khi tuong-thiuy
van theo diém.

- DPanh gia duoc moi twong quan giira van dé
st dung nudc va cac loai hang héa, dich vu va viéc
lam dua trén viéc quan trac lién tuc két hop véi phan
tich thay déi co cau stt dung dat.

[31, [4], [5], [6], [7] va [8] st dung cac dix lieu vién
tham dé thiét 1ap cac bao cao ké toan nudc & nhimg

luu vuc song khong c6 tram do tai Sri Lanka, luu vuc
song Nile, Iuu vuc song Okavango, luu vyc Dong
Rapti, luu vue song An va luu vee Awash. Cac nghién
ctru moi trén ti€éu ving song Mé Cong mé rong ciing
dang duoc trién khai, bao gom cac nghién ctru trén
cac leu vuc song Ca va song Hong.

Shaot 1: Resourco Base Shoet
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Hinh 1. Biéu tai nguyén co ban (Resource Base
Sheet) 1ap cho ltu vuc song Nile giai doan 2005-2010

WA+ dat trong tam vao phan tich anh hudéng cta
co cau stt dung dat dén chu trinh nuéc. Cac loai hinh
stt dung dat trén mot luu vuc dugc nhom thanh 4
nhom chinh: loai hinh st dung dat duoc bao vé
(Protected Land Use), loai hinh st dung d4t nguyén
trang (Utilized Land Use), loai hinh st dung dat thay
d6i (Modified Land Use) va loai hinh stt dung duoc
quan ly (Managed Land Use). Pua ra mot vi du vé
mot biéu tai nguyén co ban (Resource Base Sheet)
lap cho luu vuc séng Nile cho giai doan 2005-2010.
Phién ban moi nhat ctia Water Accounting Plus
(WA+) do [1] x4y dung cung cip bon biéu bao céo
bao gom (i) biéu bao cdo tai nguyén co ban, (i) biéu
bao cao boc thoat hoi nuodc, (iii) biéu bao cdo ning
suat va (iv) biéu bao céo stt dung nudc. Mot phién
ban moi hon cia WA+ dang duoc tiép tuc cai tién va
sé duogc ap dung cho cac nghién ctu tai Viét Nam.

Bang 1. Phién bin WA+ cép nhat v6i nhitng biéu bao cdo méi nhit (ngudn: www.wateraccounting.org)

Biéu Qua trinh ra quyét dinh quan ly nuéc Qua trinh thuy vin
Biéu bao c4o tai Cung cép thong tin téng quan vé tinh hinh nguén | Lwong mua, boc thoat
nguyén co ban — nuoc, trong do co thong tin vé lwong nudc co thé | hoi, luong trir, dong
Resource Base khai théc, hién twong khai thac qua mtc, khai thac | chay, dong tuan hoan.
Sheet c6 va khong chiu sy quan ly, lwong nudc tai tao tie
khi quyén.
Biéu bao c4o bdc Xac dinh luong nudc tiéu thu boi cac loai hinh st | Bay hoi (Evapotration)
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thoat hoi nuéc -
Evapotranspiration
Sheet

dung dat va cac nganh dung nuwdc, mo ta cac tac
dong cta cong trinh lén boc thoat hoi nusc (ET),
phan tich st dung trong néng nghiép, sinh thai,
kinh té, nang luong, giai tri.

cta dat va nudc, thoat
hoi nuéc
(Transpiration) va bi
chin (Interception).

Biéu bao c4o dich
vu nong nghiép -
Agricultural
Services Sheet

bam bao an ninh lwong thuc, phan bé nudc cho
tudi tieu, quan ly tudi tieu, duy tri he thong cay
trong nho nuéc mua, quy hoach hé théng cay
tréng trong twong lai, stta d6i quy hoach stt dung
dat, cac bién phap tiét kiem nudc trong nong
nghiép.

Séan luong cay trong, st
dung nuéc va hiéu qua
st dung nudc.

Biéu bao cao leu
luong st dung -
Utilized Flow Sheet

Xac dinh céac loai hinh st dung nudc, cung cap
thong tin téng quan vé nudc cung cip cho con
nguoi va cho tu nhién, nuéc mat va nuéc ngam,
phan biét gitta nuwdc tiéu thu va nudc khong tieu
thu, tai st dung nudc.

Stt dung nudc, tiéu hao,
nuoc hoi quy, tiéu nudc,
b6 sung nudc ngam,
suy giam chat luong
nudc.

Biéu bao cdo nuoc
mat - Surface Water
Sheet

Xac dinh téng luong nuéc mat sdn c6 va luong
nudce co thé khai thac tai tat ca cac vi tri trén cac
luu vue song, 1ap quy hoach phan bé nguén nudc
mit, quyén st dung nudc, giao thong thiy, bao ton
cac loai bi de doa, quy hoach co sé ha tang va thuy
loi.

Dong chay, tiéu thoat
nuéc, st dung nuoc, luu
luong thuc té, dong
chay héi quy, thay déi
lwong tri.

Biéu bao cdo nudc
ngam -
Groundwater Sheet

Lap quy hoach khai thac va bdo vé nudc ngam,
phong tranh hién twong khai thac qua muc, theo
doi viec khai thac qua gidy phép.

Tai tao nuoc ngam, khai
thac nudc, dong hai
quy.

Biéu bao c4o dich
vu moéi treong —
Environmental
Services Sheet

Bao tén da dang sinh hoc hé dong va thuc vat,
ngan va cham la, ap dung cac bién phap nong
nghiép thong minh véi khi hau, ngin chan suy
thoai dat, cai thién chat lwong nudc.

Lwong mua tai tao, dong
chay mat, dong chay co
ban, dong chay trong
song, x0i mon, tuong
tac dat - khi quyén cta
cac loai khi nha kinh
(H,0, CO,, CH,, N,0),
hap thu carbon, dung
tich git nudc.

Biéu béo c4o vé tinh
bén vimg -
Sustainability Sheet

Theo doi su thay déi vé li lut va han han (muc
nuoc, dung tich, thay ddi vé thoi gian, khong gian,
cuong d0), thay doi trong st dung dat, thay déi
trong dich vu nong nghiép va méi truong.

Chubi so lieu vé mua,
do 4am cua dat, thay déi
stt dung dat, bat thuong
trong luwong boc thoat
hoi nudc (ET).

3. NHONG THACH THUC TRONG CONG TAC QUAN LY NUGC:
TRUONG HOP CUA LUU VUC SONG CA

Luu vuc séng Ca 1a luu vuc song 16n tha
ba ctia Viet Nam (hinh 2) noi c6 hé sinh thai
phtc hop tiéu biéu giita rimg (thuong ngudn)

va dong biang (ha luu). Luu vuc song bat

nguodn tir viing cao nguyén ctia nuéc CHDC
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Lao va d6 vé bién Dong. Luu vuc trai rong trén
dién tich 27.200 km?, trong d6 65% thuoc Viet
Nam, bao gém céc tinh Thanh Héa, Nghé An
va Ha Tinh. Tinh Nghé An chiém 51,6% dién
tich ctia luu vic song Ca. Dan s6 trén toan luu

vuc khoang bon triéu nguoi.
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Hinh 2. Vi tri ctia Iuu vuec séong Ca tai Viét Nam. Luu
vire bat nguén tir Cong hoa Dan chit Nhan dan Lao

Luu vuc song duoc huong ché do khi hau nhiét
doi, voi luong mua trung binh hang nam toan khu
vuc la 1.650 mm. Lua duoc canh tac theo 2 vu. Vu
dong xuan bat dau tir thang giéng dén thang nam, vu
mua tir thang nam dén thang chin, tring voi mua
mua. Luong mua rat khac biét trong 4 thang mua
mua voi muic trung binh hon 200 mm/thang, ti€p
theo 1a 8 thang voi luong mua thap (hinh 3). Trong
khi muia mua gita thang bay va thang muoi gay ra
hién tuong la lut, dac trung ctia mua kho la tinh
trang khong du nuoc cung cip cho cac tham thuc vat
te nhién va dién tich dat canh tac. Hé thong cong
trinh thuay loi c6 vai tro quan trong trong diéu tiét
dong chay. Tuy nhién téng dung tich cac hé chira
(khoang hon 370 trieu m® con rat nho so voi téng
lwong dong chay nam (khoang 15 dén 20 ty m®) [9].

Téng lwvgng mua thang 2007-2010
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Hinh 3. Tong liong mura thang trén toan heu viee
soéng Ca tinh dén Yén Thuong (ca Viét Nam va Lao)
dura trén mé hinh t3 hop (ensemble) mura vé tinh tir 2
mo6 hinh toan cau TRMM va CHIRPS cho giai doan
2007-2010

Do mat do mang luéi tram do thap, dac biét &
ving thuong ngudn phia Lao va Viét Nam nén khong
thé danh gia chinh x4c dong chay dén cac ho ciing
nhu leong boc thoat hoi nudc tai cac luu vuc rimg
dau nguodn. Nguon so lieu boc hoi cho toan luu vuc

duy nhat hién nay 1a dua trén cac mé hinh boc hoi
(hinh 4). biéu nay dan dén kho khan trong xac dinh
téng lwong dong chay & thuong nguén (ttic 12 chénh
lech P- ET). Viéc van hanh cac ho chira trong mua la
ciing dat ra nhiéu cau hdi khi thiéu nhitng s6 liéu
nay. Trong khi d6, dong chay mua kho khong da dap
tng cac nhu cau nuéc danh cho twéi tieu (220.000
ha), nuoi tréng thay san (nudc ngot 27.300 ha, 3.600
ha nuéc 1), cong nghiép, nudc sinh hoat (4,2 triéu
dan) hay cac yéu cau dong chay moi treong hay giao
thong thiy (Vien Quy hoach Thuy loi, 2012).
Bt e, BB

Hinh 4. M6 hinh t3 hop (ensemble) bdc hoi thuc té
trén luu vuc song Ca thang 8 — 2010 tir cac mo6 hinh
(CMRSET, GLEAM, SSEPop, MOD16) d4 chi tiét
héa (downscale) vé do phan giai 500m

Dong chay trong song thap khién hién tuong
xam nhap man dién ra nghiém trong tai ving ha du.
Nudc min cé thé xam nhap sau vao trong noi dia toi
khu vuc Cho Trang cach ctra bién 36 km gay hién
tuong thiéu nudc sinh hoat tai cac thanh pho lon nhu
TP. Vinh va anh hudng dén cac hé thong thuy loi.
biéu nay dat ra nhimg thach thirc cho cong tac quan
Iy nude trén luu vie song Ca, dac biét trong boi canh
can tang cuong kha nang tmg pho6 voi bién déi khi
hau va dua ra cac giai phap chién luoc dai han. Do
do, viéc thiét 1ap mot he thong thong tin co thé giiap
cung cap cac dit lieu can thiét cho qua trinh giam sat
va quan trac khi teong-thty van va tai nguyén nudc
cho song Ca tré thanh mot yéu cau thiét yéu.

4. WA* CHO DO BAC — BAO CAO — QUY HOACH - GIAM SAT
(MRPM) CHO LUU VUC SONG CA

Cac mo hinh thay van, hé thong canh bao som,
cong ngheé vién tham va hé thong ké toan tai nguyén
nuéc la cac cong cu phuc vu cadc muc tiéu cé tinh dac
thu riéng. Phan nay lam ro vai tro cia WA+ trong
cong tac quan ly nuoc, dat va he sinh thai.

4.1. WA+ cho do dac (Measurement)

WA+ duoc xay dung dua trén cac thong s6 do
dac tir veé tinh ctia () luong mua, (ii) lwong boc hoi
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thuc té, (iii) san luong sinh khdi, (iv) st dung dat va
(v) muc nudc trong hé tu nhién va nhan tao. Cac ve
tinh c6 thé cung cap dit lieu cho timg pixe/theo dang
0 ludi (raster) va khi két hop cac dir liéu nay co thé
danh gia duoc cac quy trinh nhu dong chay phan bo
theo khong gian (hinh 5). Két hop voi viéc tng dung
cac mo hinh thiy van sé giip mo phong va danh gia
cac qua trinh dong chay ctia song hay bién dong vé
nuoc ngam. Cong viéc nay duoc tién hanh bang cach
stt dung cac moé hinh thiy van toan cau, vi du PCR-
Globwb, GlobWat hodc cac mo hinh khac thiét 1ap
cho riéng luu vuee nhu MIKE NAM, SWAT, v.v.. Viéc
tich hop cac cong nghé khac nhau nay sé tao diéu
kién cho viéc hoan chinh bo thong s6 vé khi tuong-
thity van ctia luu vuc, bao gom ca céac ving khong c6
tram do dac.

Legend
[ CaBasin
werage Annual Rainfall minus Average Annual Evapotranspiration in mm

o

Hinh 5. Phan b6 dong chay theo khéng gian trén luu
vuc Ca tinh trung binh cho giai doan 2006-2010 (m6
hinh PCR-Globwb)

4.2. WA+ cho bao c4o (Reporting)

‘Sheet 8: Agricultural services

Part 1: Agricultural water consumption {km’.yr')
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Hinh 6. Biéu dich vu nong nghiép (Agricultural
Services Sheet)

WA+ dua ra cac biéu bao c4o vé tinh hinh nguon
nuoc theo nhiéu khia canh khac nhau, bing cac con
s6 co6 dong. Cac biéu nay thong ké viéc st dung
nuoc, tiéu hao nudc ciing nhu dong hédi quy cho timg
nganh dung nudc dua trén cac nguyén ly co ban cta
can bang nudc, ca cho nuéc mat va nudc ngam. Hinh

6 gioi thieu mot biéu bao c4o vé dich vu nong nghiép
(Agricultural Services Sheet).

Trong khi @6, cac dich vu hé sinh thai lién quan
dén tai nguyén nuoc duoc bao cao theo mot s6 quy
trinh nhu (i) san luong nudc, (i) tai tao do 4m khong
khi, (i) x6i mon, (iii) hap thu carbon, (iv) phat thai
khi nha kinh, (v) da dang sinh hoc, (vi) rui ro la lut,
(vii) phan b6 nudc gitta cac mua (viii) bénh tat do vi
sinh vat va ky sinh trung, v.v... Hinh 7 dua ra mot vi
du vé biéu bao c4o dich vu hé sinh thai.

Sheet 7: Ecosystem Services
Part 1: Water Consuming Ecosystem Services (Mmyr)

Hinh 7. Biéu bao c4o dich vu hé sinh thai
(Ecosystem Services Sheet)

Loai hinh bao cao nay khac voi phuong phap
thong ké c6 dién dua trén dién tich tudi, chiéu dai
kénh, muong, dé diéu, dién tich d4t ngap nudc, v.v...
Cong nghé quan trac dua trén vién tham duoc hoan
thién dan da tao diéu kién cho mot hé thong bao cao
moi nhue mo ta trén day.

4.3. WA+ cho quy hoach (P)

Hiéu qua va tac dong cua cac giai phap quy
hoach lén hién trang phat trién thay loi hay tai
nguyeén nudc sé duoc lam ro thong qua viec danh gia
cac dich vu hé sinh thai, thiy vian va quan ly nguén
nuoc. WA+ giap danh gia cac tac dong nay thong qua
cac sO liéu vé hién trang va tac dong ctia cac giai
phap théng qua phan tich cac kich ban. Cac kich ban
dién hinh duoc xem xét trong nghién ctru cho luu
vuc song Ca duoc thao luan dudi day.

Vi du vé nghién ctru tic dong ctia cac giai phap
quy hoach

- Danh gia ky thuat thAm canh lua cai tién
(System of Rice Intensification - SRI), giai phap da
duwoc khuyén khich dua vao thuc hién trong vong
hon 20 nam qua nhdm nang cao nang suat, gidm phat
thai khi nha kinh, dac biét & nhing vung chiu tac
dong nang né caa bién d6i khi hau. Dua vao WA+ c6
thé danh gia tac dong ctaa SRI trén luong nudc tiéu
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thu trong san xuat nong nghiép va san luwong hoa
mau.

- Danh gia hiéu qua diéu tiét nudc gitta mua la
va mua kiét bang tham thuc vat te nhién va bang hé
thong cong trinh thong qua danh gia tac dong cta do
che phu rimg, ho chtta nuwoc, b6 sung nudc ngam
bang hé thong giéng cho téi cap nuéc trong mua
kiét.

- Danh gi4 tang truéng xanh gan véi san luong
sinh khéi thong qua qua trinh hap thu carbon tir khi
quyén va luu trir trong cac ting dat ciing nhu hiéu
qua dén viéc tao moi truong song cho nhiéu loai
dong va thuc vat. Tac dong ctia phu xanh dat ciing sé
duoc danh gia dua trén tiéu chi luong nudc trix trong
dat cting nhu do 4m khong khi.

- Dbanh gia tac dong cta viec xay dung cong
song Lam, cong trinh duwoc quy hoach xiy dung
nhiam ngin chin hién tuong xam nhap man. Viéc
danh gia dong chay moi truong toi thiéu sé gitp qua
trinh van hanh cong trinh ddm bdo cung cip nudc
cho ha du.

- Cung cap cac s6 liéu cho viéc tinh toan van
hanh t6i vu hé thong lién ho chira, gidm xung dot st
dung nuéc ¢ ha du.

- Danh gia rti ro la lut ciing nhu giup xay
dung céac ban d6 ngap la.

4.4. WA* cho giam sat (monitoring)

Viéc stt dung céac s6 lieu vé tinh phan bo theo
khong gian va thong qua cac bo chi so sé gitip dua ra
duwoc cac ham muc tiéu cho phat trién tai nguyén
nudc va thay loi trén luu vuc. WA+ sé giup danh gia
va giam sat cac bo chi so thong qua viéc st dung
chubi s6 liéu quan trac lién tuc tir anh vién tham.
Thong qua WA+, cac nha quan ly sé nam duoc tinh
hinh phét trién va stt dung nguén nudc trén luu vuc
mot cach thuong xuyén.

4.5. Han ché cia hé thong WA+

WA+ 1a mot hé thong biéu bdo cdo bao gom
cung cidp cac thong tin vé mat chién luwoc. WA+
khong cung cép di liéu van hanh theo ngay vé nhu
cau nudc va cap nudc. Do vay, cong cu nay khong st
dung duoc cho viéc van hanh cac ho chira thay loi
ciing nhu hé thong kénh tudi tieu. Viéc van hanh
nay can phai cé cac thong tin theo thoi gian thuc
duoc lién tuc cap nhat vé nhu cau nudc cta hé thong
thuy loi, cap nuoc sinh hoat, cong nghiép, phat dién
va dung tich hién c6 trong hé thong. Pay 1a nhiém vu
ctia cac hé thong ho tro ra quyét dinh (DSS).

Maic du WA+ c6 thé tinh toan san lwong sinh
khoi va dong hoa cac bon hang thang trong cac he
thong sinh thai nong nghiép, hé thong nay khong du
doan duoc tinh hinh an ninh lwong thuc cho mot giai
doan cu thé. WA+ tinh toan muc tiéu thu nudc theo
thang nhung khong thé dy bao duoc qua trinh nay.
Viéc nay yéu cau phai 4p dung cac mo hinh thay van,
thuy Iuc, hé sinh thai va moé hinh san lwong mua vu.
Két hop két qua cac mo hinh nay vao WA+ sé giup
danh gia duoc hiéu qua cia cac bién phap quan ly
téng hop tai nguyén nudc.

WA+ khong phai la cong cu danh gia kinh té,
khéng danh cho dich vu hé sinh thai hay suy thoai
moi truong. WA+ cung cap cac thong tin dinh luong
vé ngudn nudc co lién quan dén nén kinh té va cac
hé thong sinh thai, nhung n6 khong phéi 1a mo hinh
dich vu hé sinh thai thuan tay nhu cac mo hinh dang
nhu INVEST. Suy thoai tai nguyén thién nhién la mot
ndi dung duoc danh gia trong hé thong WA+, tuy
nhién chi tap trung trén nhing khia canh lién quan
dén nguon nuoc.

5. KET LUAN

Luat Tai nguyén nudc (2013) va Luat Thay loi
(dv kién duoc trinh Quoc hoi ban hanh trong cac ky
hop t6i) da néu ro vai tro quan trong ctia cong tac
quy hoach tai nguyén nudc va thay loi. Trong d6 viéc
quan ly stt dung nudc mot cach hop ly va tiét kiém
duoc dac biét quan tam. Viéc thuc hién nhtmg nhiém
vu nay chi kha thi khi 4p dung nhimg hé thong tién
tién nhu Water Accounting Plus. Hé thong WA+ ho
tro cho cac hoat dong cua cac t6 chic leu vuc song,
cung cap thong tin hoat dong nao c6 hiéu qua, hoat
dong nao khong hiéu qua thong qua hé thong Po
Iwong — Bao cdo — Quy hoach — Giam sat (MRPM).
Hoat dong do luong cho thay tinh dé bi ton thuong
cuia tai nguyén nudc. Hoat dong bao cao bao quat
tinh trang nguén nudc, bao gdm cac dich vu hé sinh
thai va nong nghiép va truyén tai cac thong tin nay
toi cac bén hitu quan thong qua hé thong thong tin
dua trén nén tang web. Hoat dong nay hoan toan phu
hop khi xét dén dac diém lién quoc gia cta song Ca.
Phan quy hoach ctia WA+ ho tro quy trinh ra quyét
dinh d6i voi cac thay déi trong co cau stt dung dat va
tinh hinh nhu c4u nudc trong dai han. Phan giam sat
cho thay muc tiéu ctia cac qua trinh trén da dat duoc
chua.

WA + 1a moét cong cu méi va Viet Nam la mot
trong nhitng nuéc dau tién duoc tmg dung va xay
dung nang luc vé cong cu nay. Trong tuong lai, WA+
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hoan toan c6 thé 1a nén tang thong nhat duwoc st
dung trong cac van dé lién quan dén chia sé dit lieu
va cai thién cong tac quan tri nudc
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PLANNING AND MANAGEMENT IN VIETNAM
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Summary

Climate Change and degrading water resources, quantitatively and qualitatively, put a heavy pressure on
water resources planning, in particular water distribution and water use in river basins and the modelling of
water-land-ecosystem processes. Meanwhile, the lacking of modern technology, e.g. remote sensing and
Geographical Information System (GIS) substantially hindered the transformation towards a smarter
planning process. This article presented the values of Water Accounting Plus (WA+) as a database and
decision support system in water resources planning in river basins based on diverse input data. By using
various data sources, i.e. from station network, traditional hydro-meteorological models to remote sensing
and global hydrological models, the application of WA+ was allowed in different areas, including complex
and mountainous terrain where measurement is meager. Through WA+, information on flows, fluxes, stock
and changes in storage in lakes, reservoirs and rivers and quantified and updated regularly that enabling
consistent data to be provided on the status of water resources in river basins.
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