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1. bat van de

Luu vuc séong Kone c6 dién tich luu vuc
3.640km’, nim & phia Tay Nam tinh Binh Dinh.
Luu vuc song Kone c¢6 dia hinh phiic tap, bat
nguon & vung nii cao tir (500 + 600m) déc nén
phan thugng Iuu long song hep, doc, kha nang
tap trung 1 nhanh ngugc lai viing dong bang ha
luu thap cao do tir (20 + 30m), viing ven bién tir
(2 + 3m) v6i nhiéu phan chi luu ching chit nén
vao mua nudc 16n, li thuong gay ngap lut véi
thoi gian kéo dai. Luu vuc song Kone ciing co
diac diém dia hinh rat khé dé xay dung nhiing
cong trinh thuy lgi 16n vira ¢6 tac dung giam la
va diéu tiét dong chay mua kiét. Nhitng nam gan
day tinh trang thi€u nuéc trong luu vuc song
Kone ngay cang trd nén tram trong, tham chi vu
he - thu nam 2005, hon 14 nghin ha lda chét do
thi€u nudc. Trong nghién ciu nay cic tac gia da
ting dung mo hinh WEAP dé xem xét phan phoi
nguon nudc véi tha tu dung nudc wu tién hgp 1y
trong luu vuc song Kone nhu 1a co s& khoa hoc
cho viéc quan 1y téng hop tdi nguyén nuéc va
phat trién kinh t€ — xa hoi bén viing.

2. M6 phong phan phéi nguon nuée trong
Iuru vuc song Kone

WEAP model: WEAP (Water Evaluation &
Planning) 14 mdt trong nhitng mo hinh tinh todn
qui hoach va quan 1y tai nguyén nuéc do Vién
Moi truong Stockholm (Stockholm Environment
Institute) nghién ctu va phét trién [4]. Phéan
mém nay c6 thé mo phong duoc tai nguyén nudc
hé thong trong luu vuc mot cach truc quan véi
cac kich ban dung nudc khiac nhau cung cac
dinh hudéng giai quyét cdc van dé vé tai nguyén
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nudc. WEAP tinh todn nhu ciu nudc dua vao
nguyén ly co ban ctla tinh todn can bang nudc.
Thanh phéin cung cap nudc c6 thé 1a dong chdy
mat, ngdm, cac h6 chia nudc hay tir cac luu vuc
khac. Thanh phan st dung nudc 1a cic khu do
thi, khu cong nghiép, cic khu tuéi cho nong
nghiép... ¢6 tinh dén cac diéu kién thuc t€ nhu
viéc tai st dung nudc, dong chay moi truong,
van hanh nha mdy thuy dién, chi phi va viéc
phan phéi uu tién trong st dung tai nguyén
nudc. Ngoai ra, WEAP con ¢6 nhiéu tinh nang
khac nhu phan tich nhu cau st dung nuéc cho
cac nganh kinh t&, phan phdi uu tién st dung
nudc, m6 phong su hoat dong clia cidc ngudn
cung cép nudc (dong chay mat, kho nudc ngam,
ho chia...), theo ddi chét lugng nude va nhu ciu
sinh théi cta timg khu vuc. Ngoai ra, phdn mém
ndy con c6 thé phan tich va tinh ton kinh t& cho
caic du an quan ly tai nguyén nudc. Trong
nghién ctu nay mo hinh WEAP da duoc tng
dung dé mo phong phan phéi nguén nuéc trong
luu vuc song Kone ¢6 xét dén tha tu dung nude
uu tién.

Tai nguyén nudéc luu vuc song Kone:
Luong mua hang nam roi xudng luu vuc song
Kone thudc vao loai trung binh, dat 2.080mm.
Ving thuong nguon, do dia hinh dén gié thuan
lgi nén lugng mua thuong dat trén 2.000mm,
con viing ha du, luong mua thap hon han tham
chi c¢6 nhiing noi luong mua chi dat xap xi
1.600mm. Mua kiét, lugng mua thap dan dén
thi€u nudc tram trong, nguy co han han rat cao
con mua lii lai tiém &n kha nang phat sinh Id lut.
Su phan b6 khong déng déu nguén nudc von da



han ch€ trong luu vuc gay khong it khé khan
cho doi song va san xuat. Lugng dong chay tinh
trung binh cho toan luu vuc la 1.303mm/nam
tuong tng véi hé s6 dong chay 0,63. Trong do,
lugng dong chay mat 1a 899mm va dong chay
ngam 1a 403mm.

Mua 1i chi kéo dai trong ba thang (X + XII)
nhung lugng dong chay chiém t6i (72 + 75%)
lugng dong chay nam. Modun dong chay lii tinh
t6i tuyén khong ché€ tram thiy van Binh Tuong
1a 131 I/skm®. Thang c6 lugng dong chay I6n
nhat 1a thang XI chiém t6i (31 + 32%) luong
dong chay nam v6i M, ygume = 174 1/skm®. Luu
lugng 16n nhat thoi ky quan trac xdc dinh dugc
tai tram thily vin Binh Tuong la 6.340m’/s
(19/X1/1987). Li sém thuong xay ra tir dau
thang IX dén thang X, con 1i muodn xay ra tu
thang XII dén thang I nam sau. Gia tri i sOm va
1ii muon 16n nhat da quan tric duoc 1a 978m’/s
(25/1X/1977) va 1.550m’/s (20/X11/1996) tuong
ting v6i modun dong chdy la 583,2 I/skm* va
924 1/skm’. Bién trinh dong chay nam thudng c6
2 dinh do c6 su xuat hién clia mua 1l ti€u man
thuong xay ra vao thang V va thang VI. Mua lii
tiéu man cling di lam gidm b6t mitc do khic
nghiét trong mua kiét. Lii tiéu man 16n nhat da
quan tric duoc tai tram Binh Tuong ngay
19/V/1986 la 420m’/s tuong tGng v6i modun
dong chay dat 250 1/skm’.

Mua kiét kéo dai t6i 9 thang nhung luong
nudc trong mua Kiét chi chiém tir 25 dén 28%
téng lugng nuéc nam. Modun dong chdy kiét
trung binh nhiéu nam tai tram Binh Tudng la
17,4 1/skm’. Ba thang lién tuc ¢6 dong chay nho
nhat thuong roi vao thoi ky truée 1 tiéu man tix
thdng 1II dén thang V chi€m 6,99% t6ng lugng
dong chay nam vé6i modun dong chay dat rat
thap 11,4 1/skm’. Trdi v6i cdc luu vuc phia Bac
Binh Dinh, thang c6 dong chay nho nhat thuong
roi vao thang VII, luu vuc song Kone ciing nhu
phan phia Nam Binh Dinh thiang c6 dong chay
nho nhat lai thuong roi vao thang IV. Day la
thoi ky nguon nude khan hi€ém khong du cung

célp cho cac nhu cau dung va st dung nudc nhat
la cho khu vuc ha luu luu vuc séong Kone.
Modun dong chay thang nho nhit trung binh
nhiéu nam tai tram Binh Tuong 1a 10,7 1/skm’.
Luong dong chay thang nho nhat chiém 1,99%
tong lugng dong chdy nam. Dong chay kiét nhat
da quan tric dugc chi dat 1,1m’/s tai tram Binh
Tuong ngay 30/IV nam 1982; con trén song Ha
Thanh thi hau nhu khong c¢6 dong chay.

Mic dii 1 tiéu man da bé cap cho dong chdy
song ngodi nhung luu vuc song Kone vén ton tai
thoi ky can kiét vao thang VII va thang VIII.
Luong dong chay trong 2 thang nay chi chiém
4,41% téng luong dong chay nam. Modun dong
chay trung binh 2 thang nay ciing xap xi véi
modun dong chay trung binh thang nho nhat
(thdng IV) dat 10,9 1/skm’. Nhu vay, 2 thoi ky
kiét kéo dai trong cac thang IV, I va VIII da gay
nhitng kh6 khan nghiém trong vé ngudén nudc
cho luu vuc song Kone nhat la ving ha du. Theo
s6 liéu diéu tra khao sat, dén ngay 15 thang VIII
nam 2005, luu luong song Kone chi dat 2,5m’/s,
hau hét h6 chita nho déu da kho kiét nude, lugng
nudc trong hé Nii Mot chi con 1,4/110triéu m’,
hé Thuan Ninh con 2/43,5triéu m’... Tinh chung
cho toan tinh Binh Dinh ¢6 2.500ha Ida vu thu bi
chét, 7.000ha lia mua bi thi€u nudc nghiém
trong. Nhu vay c6 thé néi su phan b dong chay
bat diéu hoa trén luu vuc song Kone gay nhiéu
khé khin cho san xuét va doi s6ng. Tong thiét
hai do 1i lut gy ra hang nam cho tinh Binh
Dinh ciing khong phai 1a nho, nam 1998 khoang
147.994 ti dong: nam 1999 khoang 313.754 ti
dong va nam 2000 khoang 9,84 ti dong.

bia hinh luu vuc song Kone khong thuén tién
cho viéc hinh thanh cdc h6 chita di€u tiét dong
chay nén van dé thi€u nudc trong mia can ngay
cang trd nén trim trong. Hai ving trong diém
lda cta tinh Binh Dinh thudc luu vuc song Kone
1a An Nhon va Tuy Phudc c6 téng dién tich
16.000ha, Tay Son va Vinh Thach c6 tong dién
tich 6.500ha thuong xuyén xay ra tinh trang
thi€u nudc tudi. Do thi€u nguoén nudc nén cong
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suat tudi cua cac cong trinh thiy 1¢i trong tinh
Binh Dinh ciing chi dam bao cho khoang 50%
dién tich dit canh tac. Téng dung tich cdc ho
chira trén luvu vuc song Kone khoang 250 triéu
m’ trong d6 hé Ndi Mot c6 dung tich 110 triéu
m’, hé Vinh Son c¢6 dung tich 102 triéu m’, ho
Thuén Ninh c6 dung tich 35,36 triéu m’, hé Long
MY c¢6 dung tich la 2,88 triéu m’, hé Hon Lap la
1,96 triéu m’... H6 chita Pinh Binh véi tong dung
tich 226 triéu m’, dung tich phong 1ii 1a 97,2 triéu
m’ di dugc khoi cong xay dung thing V nam
2002, chan dong vao ngay 30/IV/2005 va hoan
thanh vao ngay 22/06/2009 s& gép phan diéu tiét
dong chay trong luu vuc song Kone.

Theo mot s6 nghién ctu cho thdy ngudn nude
ngam trong luu vuc song Kone khong doi dao va
hién nay nguén chinh cung cip cho cdc hoat
dong phét trién van va ngudén nudc mat [2]. Vi
vay, s0 liéu dong chay luu vuc song Kone nam
2007 dugc st dung 1am so liéu co ban dé€ mo
phong ngudn nude hién tai va du bdo tiém nang
nguon nude nam 2020 cho luu vuc song Kone.

Nhu cau dung nudc:

Hinh 1: So dé mo phong luu vuc song Kone
trong mo hinh WEAP
Céc doi tuong dung nudc chinh trong luu vuc
song Kone 1a nu6c dung dé tuéi; nuée dung cho
cic khu dan cu tap trung; nudc dung cho cac
khu cong nghiép; nudc ding cho nuoi trong thuy
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san; nudc dung cho chan nuoi; nudc dung cho
cac cong trinh thiy dién. Toan luu vuc song
Kone dugc phan chia thanh 25 tiéu khu sir dung
nuGe khac nhau nhu da mo ta trong hinh 1. Nhu
cau dung nudc hién trang trong luu vuc song
Kone dugc tinh v6i cac s6 liéu thu thap duogc
nam 2007. Ty lé phat trién tr nam 2007 dén
nam 2020 dugc tinh theo kich ban phét trién
kinh t&€ — xa hoi tinh Binh Dinh trong dé dan so
do thi sé tang 17% & khu vuc do thi, 21 % & khu
vuc nong thon, s6 dau gia suc tang 186%, dién
tich tudi tang 141% va dién tich cac khu cong
nghiép di vao hoat dong s& tang xap xi 10 14an so
vGi hién nay. Dién tich ciac khu tudi duoc mo
rong hau hét & trung luu con cic khu cong
nghiép lai dugc md& rong & khu vuc ha du. Nha
may thuy dién Vinh Son da di vao hoat dong tur
nam 1982 con nha mdy thuy dién Dinh Binh s&
di vao hoat dong sau nam 2009.

3. Thit tu dung nuwée uu tién va phan phoi
nguon nudc trong luu vuce song Kone

Véi 6 doi tuong diung nuGc chinh va nguén
nuGe dén thuc t€ trong nam 2007, viéc mo hinh
hod phan ph6i ngudn nudc trong luu vuc séng
Kone da duoc thiét lap, tinh todn bang mo hinh
WEAP. Dé kiém dinh mo hinh, cic s6 liéu thuc
t€ va so liéu do dac thuy van trong luu vuc song
Kone cac nam 2005 va 2006 ciing da dugc st
dung. Sau khi kiém dinh mo hinh s6 liéu nim
2007 dugc coi nhu so liéu co ban dé tinh todn
cho cdc kich ban tuong lai. Mat khac du bao dong
chay cho nam 2020 trong Iuu vuc song Kone ciing
da duoc chiing t6i sit dung mo hinh BTOPMC mo6
phong véi kich ban A1B cuia Vién Nghién ctu Khi
tuong Nhat Ban (Meteorological Reseach
Institute) [3].

Kich ban 1: Kich ban cho nam 2020 trong
truong hop khong xem xét t6i thit tu dung nudéc.

Trong truong hop nay dan so tinh dén nam
2020 trong luu vuc song Kone 1a 375.240 nguoi
6 do thi va 833.510 nguoi ¢ khu vuc nong thon,
dién tich cin phai tudi la 50.045ha, dién tich cac
khu cong nghiép sé 1a 5.720ha... Téng nhu ciu



dung nuéc cho tit ca cac nganh s& 1a 1.590. 10°
m’ trong d6 x4p xi 85% la nu6c dung cho nong
nghiép, 7,5% la nuéc dung cho cong nghiép, con
lai 1a cdc nganh khéc. Téng nhu cdu ding nuéc
trong cac thang mua kho chi€ém khoang 90%
tong nhu cAu nam va tap trung chil yéu vao cic
thang V, VI va VIII (hinh 2).

Néu khong xét t6i thit tw dung nudc cua cac
nganh t6ng lugng nudc khong ddp tng la
178,5.10°m’ chiém khoang 11,2% téng nhu ciu
vGi thoi ky thi€u nudc nhat roi vao thang VIII
khi ma dong chay mat dat gia tri thdp nhat va

Két qua mo phong phan phdi nguén nudc
trong luu vuc song Kone theo kich ban 1 da chi
ra ring nguén nudc trong luu vuc sé& khong du
didp dng nhu cau trong mua kho do nhiéu
nguyén nhan ma mot trong s6 do6 la su phan bé
nguén nudc chua duge hop 1y. Nguyén tic phan
phoi nude truyén thong tir thuong luu vé ha luu
0 nhiéu Iuu vuc 1a nguyén nhan gay nén su canh
tranh gay gét gifta cdc doi tugng dung nudc, dac
biét cho cdac nganh kinh t€ quan trong & ha du.
Trén thuc t€, cudc canh tranh ay s€ trd nén ngay
cang nghiém trong do6i v6i cac luu vuc song
qudc t€ trong mot tuong lai khong xa.

Kich ban 2: Kich ban cho nam 2020 trong
truong hop xem xét téi thir tu dung nudc.

Trong nghién cttu nay viéc thuc thi tha tu
dung nuéc uu tién hop ly duoc trinh bay nhu la
mot giai phdp hitu hiéu nham giam luong nuGc
thi€u hut t6i mic thdp nhat. C6 thé néi day ciing

nhu ciu nudc tudi 1a 16n nhat (hinh 3). Thoi ky
thi€u nudc kéo dai tr thang I dén thang X. Sau
khi ho Dinh Binh hoan thanh va di vao st dung
lugng nudc cung cdp cho ha du gia tang tuy
nhién van xay ra mot thoi ky thi€u nude. Theo
két qua mo phong theo kich ban 1 nguén nude
trong luu vuc khong du dép ung cdc nhu cau
dung va str dung nude trong mua kho dac biét 1a
6 khu vuc trung va ha Iuu do mot phan dong
chay dugc giit lai trong cdac ho chida & thugng
luu phuc vu nhu cau phat dién va do md rong
cac khu tuéi 6 trung luu.
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Hinh 3: Luong nudc thiéu hut theo kich bdan 1

la mot thé manh va ciing 1a 1y do 4p dung mo
hinh WEAP trong nghién ctu quan ly tai
nguyén nudc. M6 hinh WEAP da thiét 1ap tha tu
dung nudc tr 1 dén 99 tuy theo mitc do quan
trong cua cac doi tuong dung nudc. Da6i véi luu
vuc song Kone nhu da trinh bay & trén, 6 doi
tugng dung nuée chinh da dugc lua chon vi vay
thtt tu dung nudc sé dugc thiét lap tir 1 dén 6.
Hinh 4 da mo ta so d6 khdi clia qué trinh xdc
dinh thtt ty ding nuéc uu tién hop ly trong luu
vuc song Kone. Véi thit tu dung nude khiac nhau
thi lugng nudc thi€u hut xdc dinh bang mo6 hinh
ciing khdc nhau. Can ctt va diéu kién thuc t€ ctia
luu vue va két qua do tim tha tu dung nude t6i
uu, 6 doi tugng dung nudc trong luu vuc song
Kone s& duoc sap xép theo thit tu nhu sau:

1. Nuéc dung cho sinh hoat

2. Nudc ding dé ddp ting dong chiy moi trudng

3. Nudc dung cho ciac khu cong nghiép va
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nha mdy duong Phi Phong

4. Nudc dung cho nong nhiép

5. Nudc dung cho cac nha may thay dién

6. Nudc diung cho nuo6i trong thiy hai san &
ha du.

Vi thit ty dung nuéc da dugc xac dinh luong
nuGe thi€u hut trong kich ban 2 (cé xét dén thi
tr ding nudc uu tién) 1a 54,8.10°m’, chiém
khoang 3,4% nhu cau dung nudc véi thoi gian
khong déap tng roi vao cdc thang VI, VII, VIII
va IX (hinh 5). Tuy nhién luong nuéc thi€u hut
trong thang VIII di gidm ddng ké tir thi€u
82,6.10°m’ xuong 43.10°m’. Téng lugng nudc
thi€u hut dugc xac dinh trong kich ban 2 chi
bang 31% luong nudc thi€u hut di duoc xéc
dinh trong kich ban 1. Thoi gian thi€u hut nguon
nudc ciing giam tir 10 thang xuong 4 thang. Nhu
vay s& gidm bét tinh trang cang thang do thi€u
nuée kéo dai trén luu vuc song Kone. Qua két
qua ap dung mo6 hinh WEAP ciing thdy ro6 anh
hudng ro rét cua 2 nganh thiy dién va nong
nghiép t6i viéc phan phéi ngudn nudc trong luu

[ Evaporation ]

Infiltration Runaff

[ Municipal ]

‘ Industry ‘

[(Aaricutture | [ Acuaculture |

Hydralogical model
e [ Water user unit ]

Unmet demand
Minimum

Hinh 4: So do khoi xdc dinh thit tw diing
nuoc uu tién hop ly trong luu vuc séng Kone

4. Nhan dinh

Trong twong lai su phat trién kinh t€ — xa hoi
va gia tang dan s6 dan t6i nhu cau dung nudc
ngay mot tang cong véi nhitng anh hudng cua
bién d6i khi hau ma Viét Nam 1a 1 trong 5 nudc
chiu anh huong manh nhat sé gay bién dong téi
nguon tai nguyén nudc ma hau qua cua né 1a su
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vuc. Néu thit ty dung nudc ctia ciac nganh thuy
dién va nong nghiép dugc dua lén kéo theo sau
la lugng nudc thiéu hut ciing nhu thoi gian thi€u
nude kéo dai thém.

Thuc thi thit tv dung nude thuc t€ khong phai
12 méi tuy nhién dé lam duoc diéu d6é khong dé
dang gi nhat 1a d6i vé6i cac nuée dang phat trién.
Nhitng két qua dat duoc ciing cho thdy rang véi
thtt ty dung nuée uu tién hgp 1y luong nudce thi€u
hut trong luu vuc song Kone da gidm da ké. Tuy
nhién dé dam bdo ddp ting ddy di cdc nhu ciu
ding va stt dung nudc thi viéc chuyén nudc tir
Iuu vuc song Ba nhu da duoc dé cap trong mot
vai nghién cttu 1a viéc 1am can thiét. Theo ching
t0i viéc chuyén nudc tir luu vuc song Ba sang
nén thuc hién trong thang VIII, thing ma lugng
nuGe thi€u hut trong lIuu vuc song Kone 1a 16n
nhat. Luu luong chuyén c6 thé thay déi tuy
thuoc vao nguoén nudc dén trong tling nam cu
thé. Trong trudong hop véi kich ban 2 mo phong
cho nam 2020 thi luu luong cidn bé sung trong
thang VIII khodng x&p xi 16m’/s.
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Hinh 5: Luong nudc thiéu hut theo kich bdn 2

thi€u hut nguén nuéc cé thé xay ra. Tac dong
cong huong theo chiéu huéng khong thuan lgi
clia ca cdc nguyén nhan ty nhién va xa hoi t6i
nguon nudc doi hoi cac hoat dong lién quan dén
linh vuc nay phai thuc hién nghiém tic theo
dinh huéng quén ly téng hop thi nguyén nudc
theo timg luu vuc va ca lién luu vuc. Thuc thi



thit tu dung nudc wu tién trong phan phdi nguén
nuéc trong luu vuc bang dp dung cdc mo hinh
todn 1a mot cong cu hitu hiéu trong quan 1y téng
hop tai nguyén nudc. Ap dung mo hinh WEAP
xdc dinh thit ty ding nuée uvu tién hgp 1y nham
giam thiéu t6i mic thap nhat lugng nudc thi€u
hut cho Iuu vuc song Kone chi 1a mot vi du
minh hoa viéc tng dung cdc mo6 hinh quan ly tai
nguyén nudc trong quan ly tong hop tai nguyén
nuéc. Thuc chét thuc thi the tv ding nudc uvu
tién khong phai 1a mot phuong phap méi nhung

Tai liéu tham Khao

hy vong nhiing két qua dugc chi ra s& gitp cic
nha quan ly ¢6 chinh sdch phan phdi, diéu tiét
nguon nudc trong cac luu vuc ¢6 hiéu qua nhat
dé vira ddy manh phat trién kinh € — xa hoi,
nang cao chat lugng cudc song cho nguoi dan va
bao vé moi truong.
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Abstract
IMPLEMENTATION OF DEMAND PRIORITY
IN WATER ALLOCATION IN THE KONE RIVER BASIN

Phan Thi Thanh Hang, Kengo SUNADA,
Satoru OISHI, Yasushi SAKAMOTO

In this research, water allocation in the Kone river basin have simulated and analyzed as

scientific base for socio - economic development and integrated water resource management by
applying WEAP (Water Evaluation and Planning) model. It is also proposed to use a water balance
model for the water management authority to support decision — making. Implementation of demand
priority in water allocation by applying modeling is useful tool for integrated water resources
management, especially for developing countries.
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