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Tém tit: Van dé ‘dam bao an ninh nguén nude cho cudc séng con ngudi va hé sinh thai
dang tr¢ thanh m01 quan tdm hang dau cua cac nudc trén the gidi. Pa c6 rat nhiéu nghién
ctru vé& an ninh ngudn nude ¢ nhiéu cap d6 khac nhau duoc trlen khai thuc hién, nhung chua
c6 mot nghién ctru cu thé nao cho mot ving chau thd co yéu té xuyén bién gigi nhu ving
chau thé song Mé Cong. Muc ti€u cua nghién ciru nay la xay dung va phat trién mot khung
chi s6 dé danh gi tinh hinh an ninh ngudn nudce cho ving chau tho song Mé Cong. Ket qua
chinh cua nghién ciru & mot Kkhung chi s6 bao gom 6 nhom chi s6 lién quan dén ngudn nudc,
cap nudc sinh hoat, phat trién cc nganh kinh té, cong tac phong chéng ri ro, thién tai do
nudc gay ra, bao vé moi truong sinh thai, va quan ly tai nguyén nude. Bac biét, yeu t6 xuyén
bién gioi cua ngudn nudc song quoc té da dugc xem xét ky ludng trong cac chi s6 an ninh
ngudn nuée. Khung chi sé dugce de xudt trong nghién ctru ndy s& cho phép cac nha hoach
dinh chinh sach, cac nha quan 1y tién hanh danh gia va xac dinh cac giai phap dam bao an
ninh nguén nude cho viing chau thd séng Mé Cong ciia Viét Nam va Campuchia.

Tir khéa: An ninh nguén nudc; Pong bang; Chau tho; Hé sinh thai; Rii ro thién tai; Xuyén
bién gidi.

1. Gi6i thi¢u

Nuéc can thiét cho moi hoat dong san xuét, sinh hoat va phat trién cta con nguoi, khong
c¢6 nudc thi khong thé ton tai va phét trién kinh té, xa hoi. La ngudn tai nguyén tai tao nhung
nude trén thé gioi khong phai 14 v6 han va dang dtng trudc nguy co suy thoai, can kiét do
cac hoat dong khai thac qua muc cua con nguoi va tac dong cua bién déi khi hiu [1]. Vi vay,
viéc dam bao an ninh nguén nudc (ANNN) dé dap Umg nhu cau phat trién kinh té, xa hoi da
trd nén cip bach hon bao gio hét dbi véi tit ca cac qudc gia trén thé gidi.

Trén thé gi6i hién ¢0 276 luu vuc song xuyen bién gidi, chay qua 151 qudc gia va ving
lanh thd, va 14 noi sinh sdng ciia hon 40% dan s6 toan cau [2]. Tong luu lugng cua cac song
xuyén bién gidi chiém khoang 54% tong lugng dong chay cua tat ca cac song trén thé gidi.
Viéc dam bao ANNN tai cac luu vyc séng nay gap kho khan hon rat nhiéu so v6i cac luu vuce
song nam trong pham vi lanh thd ctia mot qudc gia do phu thude rat 16n vao sy hop tac cua
cac nudce trong luu vye. Trong cac luu vire song thi chau tho 1 tiéu vung dac biét nhét véi
dic diém nam & cudi nguon cua cac con song va da phan tlep giap v6i bién. Hang nam, cac
vung dong bang nay tiép nhan mot luong nudce va phu sa rat 1on tur thuong ngudn d6 vé va
vi thé d4 tré thanh nhitng noi san xuit lvong thuc chinh cta cac qudc gia trong luu vuc. Tuy
nhién, cic ving chau thd hién ciing dang gip rat nhidu kho khan, thach thirc ciia bién doi khi
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héu va sy gia tang cac hoat dong khai thac s dung nude trong luu vuc, géy anh huong rat
16n dén an ninh nguon nudc va an ninh luong thyc cua cac nude trén thé gioi.

Hién nay trén thé gidi da c6 rt nhidu nghién ctru vé ANNN duoc trién khai thyc hién &
nhiéu cap d6 khac nhau, ca theo ranh gi6i hanh chinh ¢ pham vi toan cau [3-4], khu vuc [5-
6], qudc gia [7-8], va cép tinh/thanh phd [9-10], va theo ranh gii lwu vuc [11-14]. Céc
nghién ciru nay da xay dung dugc cac chi s6 ANNN va ap dung tinh toan cho cac khu vuec,
nhung han ché cua cac nghién ctru lién quan dén nguon nude qudc té 1a chua xem xét yéu to
xuyén bién gidi cia ngudn nude trong cac chi sd. Ngoai ra, chua ¢6 mot nghién clru nao vé
an ninh nguén nude duge trién khai thue hién cho céc chau thd cua cac luu vuc song (ké ca
lru vire séng qudc té va luu vue song qudc gia).

Tinh tinh ciing twong tw ddi vdi cic nghién ciru & trong nude. Trong thoi gian qua ciing
dd c6 mot s nghién ctru vé an ninh ngudn nude duge trién khai thue hién [15-19] ¢ cap do
lru vue, trong d6 ¢ hai nghién ctru lién quan dén xay dung bd chi s6 ANNN cho luu vuc
song Hong [15] va luu vye song Ma [16]. Tuy nhién, mac du pham vi nghién ctru 1a cac luu
vue séng quoc té, nhung cac nghién ctru nay cing khong xem xét yu t6 xuyén bién gidi cua
ngudn nudce trong cac chi sé an ninh ngudn nudc.

Thuec té trén day cho thdy viéc st dung két qua cta cac nghién ctru trude day vao tinh
toan chi s6 an ninh ngué)n nude cho cac ving chau thd, dic biét 1a cac ving chau thd cua cac
luu vyuce song qudc té 1a khong kha thi. Vi vay, muc tiéu ctia nghién ctru nay 1a xay dung mot
khung chi s6 ANNN cho vung chau tho song Mé Cong trén co so xem xét tat ca cac yéu t6
déc trung lién quan cua d6ng bang, bao gom ca yéu to xuyén bién gidi cua nguon nudc. B
chi s6 nay ciing co thé duogc sur dung dé tinh toan chi sd an ninh nguén nude cho bat ky chau
tho nao (ké ca cac luu vuc song quéc té va luu vuc séng qudc gia) sau khi tién hanh diéu
chinh khung chi s6 dé phul hgp v&i tinh hinh cuy thé cia timg ving.

2. Phuwong phap nghién ciru

2.1. Gidi thiéu khu vuc nghién ciru

Song Mé Cong bt ngudn tir ving nui cao tinh Thanh Hai (Trung Quoc) chay qua sau
quoc gia: Trung Quéc, Mi-an-ma, Lao, Thai Lan, Campuchia va d6 ra bién tai Viét Nam VO’l
tong chiéu dai 4.763 km (thtr 12 thé gidi) va tong lugng dong chay nim khoang 446 ty m?
(thtr 8 thé gidi). Luu vuc song Mé Cong co dién tich khoang 810.000 km? va 14 noi sinh séng
cua hon 70 triéu nguoi, chu yéu lam nghe nong nghiép va nudi trong thiy san [20].

Vung Chau thd song Mé Cong nam & ha ngudn luu vue song Mé Cong, bao gdom ving
Déng bang song Ciru Long cua Viét Nam va vung dong bang ngap lii ciia Campuchia, ¢
diém bat dau tir Kra-ché (Campuchia) d¢én Bién Dong (Hinh 1). Véi dién tich khoang 62.000
km?, hién nay c6 khoang 24,6 triéu nguoi dang sinh song trong ving Chau thd, trong d6 phan
l6m la ngudi néng dan cé cude sdng chu yéu dua vao tai nguyén nude va cac tai nguyén lién
quan (san xuat néng nghiép va nudi trong thity san) [21]. Day 1a ving san xuét luong thuc
chu yéu va c6 vai tro ddc biét quan trong trong phat trién kinh té - xa hoi cia ca Viét Nam va
Campuchia. Lta gao ciia Viét Nam va Campuchia khong chi ¢am bao ngudn luong thyc cho
nhu cau ndi dia ma con gop phan dam bao an ninh lwong thuc cho cac nudce trén thé gidi, dic
biét 1a cac nudc Chau A va Chau Phi. Trong bbi canh nhu vdy, viéc dam bao an ninh ngudn
nudc cho vung chau th6 song Mé Cong dé phuc vu san xudt, phat trlen kinh té - xa hoi ludn
1a van dé hét sirc quan trong, c6 y nghia sdng con ddi véi su phat trién toan dién cua ving
chau thé song Mé Cong noi riéng, va cua ca Viét Nam va Campuchia néi chung.

Tuy nhién, mac du ngudn tai nguyén nude cua vung Chau thd duoc danh gia la kha doi
dao, nhung ngudn tai nguyén nay rat nhay cam do chiju anh huéng truc tiép cua diéu kién tu
nhién ciing nhu cac hoat dong cua con nguoi. Cu thé, tai nguyén nudc vung Chau thd phu
thude to1 gan 90% vao ngudn nudce dén tir nudc ngoai va hién dang phai d6i mat véi nhidu
kho khin, thach thirc do bién d6i khi hau va su gia ting sir dung nudc trong luu vue. Su két
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hop gitra hai yéu to trén da va dang lam thay d6i dong chay, giam luong phu sa vé phia Chau
tho, suy giam ngudn loi thuy san, gia tang xam nhap mén vao séu trong noi ddng. Bén canh
cac yéu to khach quan, viing Chau thd song Mé Cong ciing dang phai chiu tic dong ciia chinh
cac hoat dong phat trién kinh té v6i cuong d6 cao trong vung. Thyc té nay d4, dang va sé gay
ra ap lyc 16n dén an ninh ngudn nudce cho ving Chau thd song Mé Cong cia ca Viét Nam va
Campuchia, 1am anh hudéng dén cac ké hoach phat trién kinh té - xa hoi cta toan ving Chau
thd va de doa tryc tiép dén doi séng cua hang triéu ngudi dan, trong d6 da sb 14 ngudi dan
ngheo c6 sinh ké phu thudc vao ngudn tai nguyén nudc song Mé Cong.
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Hinh 1. Ban db vj tri viing chau thé sdng Mé Céng.

2.2. Phwong phdp xdy dwng bé chi sé

Nim 2013, Uy ban vé nuoc cua Lién hop qudc da dua ra khai niém veé ANNN. Theo do,
ANNN 14 kha ning nang tiép can ngudn nudc ciia mot cong dong dan cu vai sd lugng nude
day du va chét lugng & mirc chap nhan dugc nham duy tri sinh ké, sirc khoe con nguoi, va
phat trién kinh té—xa hoi, bao dam phong chdng 6 nhiém ngudn nudc va cac thién tai lién
quan dén nudc va bao ton hé sinh thai trong mdt moi truong hoa binh va 6n dinh chinh tri
[22] V6i khai niém nay, ANNN cua mot quoc gia, mot khu vuc chi duge dam bao khi cong
dong dan cu c¢6 di nguén nudce voi chat luong cén thiét va giacahop ly dé duy tri sinh ké,
phuc vu nhu cau ¢4 nhan, phat trién kinh té, x3 hoi va bao ton cac hé sinh thai [23].

Trén co so dinh nghia vé ANNN néu trén va ap dung cac nguyén taic SMART [24], bao
gdm: (i) S6 luong chi sé khong quéa nhiéu, (ii) Ké thira cac chi s6 di duoc cac nghién ctru
trude ddy phat trién va st dung rong rai, (iii) Phu hop voi diéu kién cy thé cia ving nghién
ctru, (iv) C6 tinh dai dién tong hop, c6 d6 nhay cao va chi ra duoc cac xu hudng bién doi, va
(v) C6 thé tinh toan duoc trén co s& thong tin s6 liéu hién co, Nhom nghién ctru tién hanh
xay dung mot Khung chi s ANNN cho ving chau thd, trong dé chi s an ninh nguén nuéc
tong hop cho viing chau thd duoc tong hop tir cac chi s6 an ninh ngudn nude clia cac nhom
chi sd. Cac nhom chi sO nay dugc lwa chon trén co so cac yéu t6 tac dong dén an ninh ngudn
nude va mdi nhom chi sé lai bao gdm mot hodc nhiéu chi sé phu. Mbi chi sd/chi sb phu dugc
do luong biang mot hodc nhiéu thong s6 [11]. Khung danh gia chi sb an ninh ngudn nuéc
dugc trinh bay & Hinh 2.
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Hinh 2. Khung chi s6 ¢anh gia an ninh nguén nudéc.

Bén canh viéc ké thira cac chi s6 da dugc xiy dung trude ddy, Nhom nghién ctru da phat
trién thém mot sd chi sé méi dé phan anh cac diéu kién dac trung cua cac vung chau tho
Trong qua trinh xay dung bd chi s6, Nhom nghién ciru da t6 chirc nhiéu hoi thao tham véan
dé xin y kién gop y cua cac chuyén gia, cac nha khoa hoc va cac bén lién quan.

3. Két qua va thao luin

Khung chi sé ANNN c6 vung chau tho song Mé Cong dugc xay dung trén co sd ké thira
cac khung chi s6 da duoc phat trién truge day [9, 11, 15, 16, 25] va cac diéu kién dac trung
nhit cua vung chéu thd, dac biét 1a yeu t6 xuyén bién gisi cua nguon nudc quoc té. Theo do,
khung chi s6 ANNN cua ving chau thd song Mé Cong bao gdm nhiéu chi s6 dam bao ANNN
cua khu vyc, nhung dé kha thi va hiu qua trong danh gia, Nhom nghién ctru dé lya chon 28
chi sb (bao gém 23 chi so chinh va 5 chi s0 phu), va chia thanh 6 nhém chi s6 ANNN lién
quan dén ngudn nudce, cAp nude sinh hoat, phat trién cac nganh kinh té, cong tac phong chdng
rui ro, thién tai do nudc gy ra, bao vé€ moi truong sinh thai, va quan ly tai nguyén nudce [16].
Dic biét, cac yéu to lién quan dén nguon nudc xuyén bién gioi dd dugce xem xét mot cach
thau dao trong cac chi s6 ANNN. Két qua duoc tong hop cac chi sd/chi s0 phu, thong sd va
céch tinh toan cho cac ving chau tho dugc trinh bay tai Bang 1. Phan tiép theo s& mo ta chi
tiét vé y nghia va cach tinh cac chi s6 nay.

3.1. Nhom chi so lién quan dén nguon nucc déen viung chdau tho

Nguon nudc dong vai tro vo cung quan trong dbi voi ANNN cho bét ky khu vuc nao dé
phat trién kinh té va duy tri moi truong sinh thai. Nguon nuéc cang phong phi thi mirc do
bao dam ANNN cua khu vuce s€ cang cao. Tai nguyén nudc cua cac vung chau thd phuy thudc
vao 2 yeu t6 chinh, d6 la mirc d6 san c6 cua nguén nude va kha nang chdng chiu véi mirc d6
bién d6i ngudn nudc. Ngoai ra, d01 voi1 luu vue song xuyén bi€n gidi thi tai nguyén nudc cua
chau thd con phy thuge vao ngudn nuoe dén tir nuGe ngoai.

a. Chi s6 ANNN duya vao mure do san co cua nguén nudce dén: Mirc d6 sin co6 cua nguon
nude dén 1a mot trong nhiing yéu t6 quan trong nhat trong viéc dam bao ANNN. Mirc do sin
c¢6 ctia ngudn nude dén cang 16n thi kha ning dap tng nhu cau st dung nuéc hay ANNN
cang cao, va dugc xac dinh theo cong thure sau [9,26]:

Téng lwong nuwdc dén ving Chau thé trong nam

Mtc d6 sdn c6 = (m3/ngudi)/nim) (1)

Téng dan sé trong vung Chau tho

Trong d6, tong luong nude dén ving chau thd trong nam la tong cua lwong dong chay
hang nam tr thuong ngudn vé dén ving chéu thd, téng lugng mua trong pham vi ving chau
thd va trir lugng nude ngam co thé khai thac trong vung chau tho.

b. Chi s6 ANNN dua vao muc dd chong chiu vé6i bién doi nguon nudc: Nguén nude dén
vung chau thd bi bién dong boi su phan bd khong ddng déu cua luong mua giita cac thang
trong nam va giita cac nam trén luu vuc. Trong bdi canh nhu vay thi giai phap tang cuong
kha nang trir nuéc ngot trong khu vyc s€ giup giam thleu duogc sy bién dong cuia ngudn nude
dén. Vi véy, chi s6 nay dugc tinh toan dua trén ba chi s phy sau:
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Bang 1. Tong hop cac nhom chi s6, chi s6 ANNN cho cac viing chau thd.

STT

Chi sb

Chi s6 phu

Théng sb

Don vi

10

11

12

13

14

I. Nhom chi s6 ANNN lién quan dén ngudn nuée dén, WSI (1)

WSI (1,1)-Chi s6 ANNN dya
vao muc do sin co cia nguén
nudc

WSI (1,2)- Chi s6 ANNN
dua vao kha nang chéng chiu
v6i bién déi ngudn nude

WSI (1,3)-Chi s6 ANNN dya
vao muc d§ phu thudc vao
ngudn nudc dén tr nudc
ngoai

WSI (1,2,1)- Chi sb
ANNN dua vao miurc
d6 bién dbi ngudn
nudc trong ndm

WSl (1,2,2)-Chi s6
ANNN dya vao mirc
d6 bién dbi ngudn
nuéc trong nhiéu nim
WSI (1,2,3)-Chi sb
ANNN dva vao kha
nang trlt nude ciia Cac
cong trinh (bao gdm
ca trit lugng nudc
ngim)

Téng lwong nuéc gién (bao gdm ca trit lvong
khai thac nudc ngam)

Hé s6 bién d6i cua dong chay trong nam

Hé sb bién dbi cia dong chay trong nhiéu
nam

S6 ngay dap ung nhu ciu st dung nudc cia
cac cong trinh trit nude

Ty 1& ngudn nudc dén tir nude ngoai

II. Nhém chi sé ANNN lién quan dén cung cép nudce sach cho dan cu, WSI (2)

WSI (2,1) - Chi s6 ANNN
duya vao muc d9 cung céip
nudc sach cho dan cu

WSI (2,2)-Chi s6 ANNN dya
vao mirc do cung cip nudc
sach cuia hé théng cip nudc
tap trung

WSI (2,3)-Chi s6 ANNN dua
vao hiéu qua cua hé théng
cAp nudce tap trung

WSI (2,4)-Chi s6 ANNN dya
vao murc do bao vé vé sinh
ngudn nudc

WSI (2,5)-Chi s6 ANNN dia
vao muc d6 chi phi cho mua
nudc sinh hoat

Ty 1¢ nguoi dan dugc sir dung mude tir cac
cong trinh cap nudc dat tiéu chuan

Ty 1¢ nguoi dan dugc st dung mude tir cac
cong trinh cap nudc tap trung

Ty 1é ton thét nudce cua cac cong trinh nude
tap trung

Ty 1€ lugng nudc thai dugce xu Iy

Ty 18 s6 ho gia dinh ¢6 hé xi hop vé sinh

Ty 18 co s& san xudt, sinh hoat co hé théng
thu gom nudc thai két ndi voi hé théng thai
tap trung

Ty 1& phén trim tién mua nude sinh hoat so
v6i thu nhédp ctia nguoi dan

I1I. Nhom chi s6 ANNN lién quan dén cac nganh kinh té, WSI (3)

WSI (3,1)-Chi s6 ANNN dya
vao mue d0 khai thac st dung
nudc cua cac nganh kinh té

WS (3,2)-Chi s6 ANNN lién
quan dén nganh nong nghiép

WSI (3,3)-Chi s6 ANNN lién
quan dén nganh giao thong
thuy

WSI (3,4)-Chi s6 ANNN lién
quan dén nganh cong nghiép

WSl (3,2,1)-Chi sb
ANNN dya vao mirc
do6 dap Gng nhu ciu
tudi

WSI (3,2,2)-Chi sb
ANNN dua vao hiéu
qua s dung nudc
trong nong nghiép

Ty 16 phan trdm luong nudce st dung cho céc
nganh kinh t€ (c6 tiéu hao) so voi tong lugng
nudce co the khai thac st dung

Ty 1€ dién tich duoc tudi so voi téng dién tich
can duoc tudi

Hiéu qua su dung nudc trong nganh nong
nghiép

Thoi gian khong dam bao lru thong thuyén

Hiéu qua st dung nudc trong nganh cong
nghiép

IV. Nhom chi s6 ANNN lién quan dén rui ro, thiét hai do thién tai, WSI (4)

WSI (4,1)-Chi s6 ANNN duya
vao kha nang ung phoé thién
tai

WSI (4,2)-Chi s6 ANNN duya
vao rui ro thiét hai do han han

Tiém lyc kinh té cta nguoi dan

Thiét hai do han han gdy ra

Ty 1§ phén tram dién tich dAt bi han

m3/ngudi/nam

Ngay

%

%

%

%
%
%

%

%

%

usD/m?

Ngay
usD/m3
USD/ nguoi/
nam

USD/ nguoi/

nam

%




Tap chi Khi twong Thaty van 2022, 744(1), 1-14; doi:10.36335/VNJHM.2022(744(1)).1-14 6
STT Chi s6 Chi s6 phu Théng sb Pon vi
Tén suét xuat hién han han Lan/nim
15 WSI (4,3)-Chi s6 ANNN dua Thiét hai do 11 lut gay ra USD/ nguoi/
vao rui ro thiét hai do Iii lut nam
Ty 1& phan trim dién tich dat bi 1ii lut %
Tan suét xuét hién 1 lut Lan/nam
16 WSI (4,4)-Chi s6 ANNN duya Thiét hai do xdm nhép méan gay ra USD/ nguoi/
vao rui ro thiét hai do xam nam
nhip mén Ty 1§ phén trim dién tich d4t bi xam nhip %
man
Tén suét xut hién xAm nhap man Lan/nidm
17 WSI (4,4)-Chi s6 ANNN dya Thiét hai do sat 16 dét gay ra USD/ ngudi/
vao rui ro thiét hai do sat 16 nam
dat
V. Nhom chi s6 ANNN cho bao vé méi truong, hé sinh thai, WSI (5)
18 WSI (5,1)-Chi s6 ANNN dya Dong chay duy tri hé sinh thai %
vao muc dg duy tri dong chay Chénh 1éch cua luu luong trén song so voi %
cho moi truong va hé sinh Iuu lugng cta dong chay tu nhién thang nho
thai nhét chip nhan dugc trong mua kho
19  WSI (5,2)- Chi s6 ANNN Chi sb chit luong nuéec (WQI) cho moi
dura vao két qua danh gia chét trudng, hé sinh thai
luong nudc
20 WSI (5,3)-Chi s6 ANNN dya Miic d6 tac dong cia cac hoat dong phat trién

véo anh hudng cua phat trién
thuong ngudn

viing thuong ngudn

VI. Nhom chi s6 ANNN lién quan dén quan Iy tai nguyén nudc & dong bang chau thd va hop tac qubc té trong LVSMC, WSI

(6)

21 WSI (6,1)-Chi s6 ANNN dya Két qua thyc hién QLTHTNN va QLLVS &
vao két qua quan ly tai DBSCL cua Viét Nam
nguyén nudc & PBSCL cua
Viét Nam

22 WSI (6,1)-Chi s6 ANNN dya Két qua thyc hién QLTHTNN va QLLVS &
vao két qua quan ly tai ving ddng bang chau thé cia Campuchia
nguyén nuéc & ddng bing
chau thé ciia Campuchia

23 WSI (6,2)-Chi s6 ANNN dya Két qua hop tac qudc té v& quén 1y tai nguyén

vao két qua hop tac qudc té

nudc trong luu vuc

b.1. Chi s6 ANNN dya viao mirc d6 bién doi nguon nude trong nim: Ngudn nudc cang
it blen dong gilta cac thang trong nam thi mirc d6 dam bao ANNN cuia khu vuc cang cao. Chi
so phu nay dugc tinh toan dya theo chudi s6 liéu quan tric thay vin trong nim thong qua hé
sO bién d6i Cy ctia ngudn nude theo cong thirc sau [6]:

Y (Ki—1)?
C, = [Hmly? @

Trong d6 Ki = la hé s6 mo dun dong chay thang thi i; Q— =1 Ql la luong dong chay

trung binh ndm; Q; la luong dong chay thang tht i; va n 1a tong s6 thang tinh toan.

b.2. Chi s6 ANNN dya vao mirc d6 bién ddi ngudn nudc trong nhidu nim: Ngudn nudc
cang it bién dong giita cac nam thi mirc d6 dam bao ANNN ciia khu vuc cang cao. Chi sd
phu nay duoc tinh toan dya theo chudi sb liéu quan trac thity vin nhidu nim thong qua hé s6
bién d6i Cvn clia ngudn nude theo cong thirc sau [6]:

YT (Kj—1)2
Con = (50— ®)

ire

Trong d6 Kj = QQ— 12 hé s6 mdé dun nim thtt j; Q=

trung binh nhiéu nidm; va m 1a téng s6 ndm tinh toan.

b.3. Chi s& ANNN dua vao kha nang trir nudce cua cac cong trinh: Cac cong trinh trir
nuéc duoc dau tu xay dung nham ddi phé véi sy bién ddi ngudn nudc vé ving chau thé.
Dung tich nudce trong cac cong trinh trit nude cang 16n thi mirc d6 dam bao ANNN cua khu
vuc cang cao. Kha nang tng pho véi su bién dong ctia ngudn nude dén duge biéu thi thong

1a luu lugng dong chay
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qua khoang thoi gian ma cic cong trinh nude trit c6 kha ning ning dap Gmg véi nhu ciu sir
dung nudc trong vung [10].

N o w. o AR A s . 4
Thot gian dap tng nhu cau str dung nwéc cua cac cong trinh trit nwéc = W—hd 4)
sd

Trong d6 Wha 12 lwong nude ngot duge tich trit trong cac cong trinh va W 13 tong luong
nuée sir dung cho sinh hoat va phat trién cac nganh kinh té cta ving trong mét ngay.

c. Chi sO ANNN dua vao sy phu thudc vao ngudn nude dén tir nude ngoai: Céc ving
chau th6 nam & cudi nguon nén ngoai lugng nudc dugce san sinh ra trong vung con co luong
nude dén tir thugng ngudn cac con song. D01 v0i cac luu vue song xuyén bién gi6i thi nguon
nuoc den tir viing thuong ngudn chinh la ngudn nude dén tir cac qudc gia khac. Vi vy, ngudn
nudce sin c6 cang it phu thude vao ngudn nude dén tir nude ngoai thi mirc d6 dam bao ANNN
cua khu vuc cang cao. Muc do phu thudc vao nguon nude dén tir nude ngoai dugc biéu thi
thdng qua cong thire sau [6]:

Mtrc @0 phu thubc vao ngudn nwoc ngoai = %xlOO% (5)
N

Trong d6 Whn 1a tong lugng nudc dén tir thuong ngudn va Wy 1a tong lugng nudc san
c6 cua vung chau thd.

3.2. Nhém chi s6 ANNN lién quan dén cung cdp nwde sach cho dén cuw

ANNN cho cép nudce sinh hoat dugce dinh nghia 1a “Cong dong dan cu duoc tiép can voi
ngudn nudc an toan, day di voi gia ca phai chang dé dap tng nhu cu co ban vé nudc udng,
sinh hoat va vé sinh, dé bao vé strc khoe va hanh phuc, va thuc hién cac quyén co ban cua
con nguoi”. Vi vdy, chi s6 ANNN cho cap nudc sinh hoat s& dugc tong hop tir nam chi sb
phu sau:

a. Chi s6 ANNN duya vao mirc d6 cung cip nude sach cho dan cu: Mirc d6 cung cap nude
sach cho dan cu duge danh gia thong qua ty 18 phan trim s dan duge cung cip nudc sach so
v6i tong s dan trong ving [25]. Cang nhidu nguoi dan tiép can dugc véi ngudn nudce sach
thi mure do ddm bao ANNN cang cao.

Mrc 6 cung cip nuwéc sach cho dan cu = %xlOO% (6)

Trong d6, Prs 14 s6 dan dugc cung cap ngudn nudce sach (ngudi) va P 13 tong s6 dan trong
khu vyc (nguot).

b. Chi so ANNN dwa vao mirc do cung cap nudc sach cua hé thong cip nudce tap trung:
Nguoi dan tiép can dugc voi ngudn nude sach tir nhidu hé thong khac nhau, bao gom hé
thong cap nudc tap trung do nha nudc dau tu xay dung, hé théng cip nudc cia cac doanh
nghi€p tu nhén va hé thong cap nudc do nguoi dén tu xay dung, quan ly. Trong cac hé thong
nay thi h¢ théng cap nuée do nha nude dau tu xy dung duoc danh gia 1a c6 kha nang tao ra
nguon nudce sach 6n dinh va dat tiéu chuan vé sinh nhét. 'Vivay, mic do dam bao ANNN cho
cap nude sinh hoat cting phu thu¢c vao kha nang cung cap nudc sach cho dan cu ctia he théng
cap nudc tap trung va dugc danh gia théng qua ty 1¢ phan tram s6 dan dugc cung cap nudc
sach tir cac cong trinh cap nudc tap trung so voi tong s0 dan trong vung [25]. Cang nhiéu
ngudi dan tiép can dugc v6i ngudn nude sach tir hé thong cap nudc tap trung thi mirc 46 dam
bao ANNN cang cao.

Mtrc 36 cung cip nwdc sach cia hé thong cip nwéc tip trung = %xlOO% (7

Trong do6 Pnstt 12 so dan dugc cung cap ngudn nudce sach tir cac hé théng cap nudc tap
trung (nguoi) va P la tong sd dan trong ving (ngudi).

C. Chi s6 ANNN duya vao hi€u qua hoat dong cua hé thong cap nudc sach tap trung: Hiu
qua hoat dong cua cac cong trinh cap nudc sach duoc biéu thi thong qua mirc do ton that cia
cac cong trinh cip nudc. Mic do ton that cang thap thi ANNN cang cao va dugc biéu dién
qua ty 1 phan trim cua luong nudc bi ton that so voi tong lwong nude cap cua cac cong trinh
cap nudc [16].
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M db ton thit = (1 — @)me% (8)

Trong do, Vsd la lugng nude st dung cua dan cu tur cac cong trinh cAp nudc tap trung
(m3/ngay) va Vi 1a téng lwong nude cip cua cong trinh cap nudce tap trung (m®ngay).

d. Chi s6 ANNN dya vao muc do bao vé vé sinh nguén nudc: Nguon nudc sinh hoat co
thé bi 6 nhiém b&i nude thai tir cac hoat dong san xuét va sinh hoat néu nudc thai duge xa
thang vao ngudn nudc. Cang nhiéu nude thai dugce xtr 1y trude khi thai ra moi truong thi
ANNN cang cao. Chi sb nay dugc biéu dién thong qua ty 1 phan trim giita luong nude thai
duogc xtr 1y dat tiéu chuan va tong lugng nudc thai tir cac hoat dong san xuét va sinh hoat,
hodc thong qua ty 1¢ phan trim giira sé lugng co sé san xuat c6 hé théng thu  gom nudc thai
két nbi véi hé thong thai tap trung. Dac biét, trong diéu kién thiéu  thong tin s liéu, cach tinh
trén co so ty 1¢ phan trim s6 ho dan c6 hd xi hop vé sinh so véi tong s6 ho dan [16].

Mtrc d6 bao vé vé sinhnguon nwdc = %xlOO% 9

Trong d6, Hs 14 s6 ho gia dinh c¢6 hd xi hop vé sinh va H 1a tong sé ho trong khu vuc.

e. Chi s6 ANNN dya vao muc d6 chi phi mua nuée sinh hoat ctia ngudi dan: Ngudi dan
phai chi tra cho lugng nudc sinh hoat ma ho sir dung. Mre chi phi cho st dung nudce sinh
hoat dugc biéu thi théng qua ty 1¢ phan trim cua sb tién ma ngudi dan phai chi tra cho sir
dung nudc sinh hoat so v6i tong thu nhap cia ngudi dan [25]. Muc chi phi nay cang thap thi
murc d6 ddm bao ANNN cang cao.

Mxc chi phi cho mua nuwéc sinh hoat = GC;—';JAOO% (10)
t

Trong d6 Csh 14 chi phi ctia ho dan mua nudc sinh hoat (USD/nam) va GDP; — tong thu
nhép trung binh cua hd dan (USD/nam).

3.3. Nhom chi s6 lién quan dén cdc nganh kinh té

O cac ving chau thd, ngoai myc dich sinh hoat, ngudn nudc con duoc sir dung cho phat
trién cac nganh kinh té, bao gdm céc nganh sir dung nude cé tiéu hao nhu néng nghiép (trong
trot, chan nudi va nudi trong thily san) va cong nghiép; va nganh sir dung nudc khong tiéu
hao (giao thong thuy). Vi vy, nghién ctru nay sé& tip trung xdy dung va danh gia cac chi sb
vé ANNN cho ba nganh sir dung nuéc 16n néu trén.

a. Chi s ANNN dua vao muc d6 khai thac, str dung nuéc ciia cac nganh kinh té: Muc
d6 sir dung nudc ciia cac nganh kinh té duge biéu thi thong qua ty 1 phan trim giita tong
luong nudc sir dung ctia cac nganh kinh té va tong luong nude co thé khai thac st dung [16].
Luong nude duoc sir dung cho cic nganh kinh té cang 16n thi mirc 46 ANNN ciia khu vuc
cang bi anh hudng.

Mtrc @6 KTSD cta cac nganh kinh té =

T6éng lwgng nuéc st dung (m3)

x100%  (11)
Téng lvgng nuwdc co thé ktsd (m3)

b. Chi so ANNN lién quan dén nganh nong nghiép: Cac yéu t6 anh huong dén ANNN
cho san xuat néng nghiép bao gdbm mirc d6 dap ing yéu cau tudi ciia cic cong trinh thuy loi
va hiéu qua stir dung nudc clia nganh néng nghiép. Vi vy, ANNN cho san suit nong nghiép
duogc biéu thi thong qua hai chi s6 phu dudi day.

b.1. Chi s6 ANNN dwa vao mirc do dap Gmg nhu cau tudi: Mirc d6 dap tng yéu cau tudi
duoc bleu thi thong qua ty 1¢ phan tram gitra dién tich dugc tudi boi cac cong trinh thiy loi
so voi tong dién tich can dugc tudi [6,11]. Ty 1é nay cang cao thi cang dam bao ANNN.

Mtrc o dap &rng nhu cau tudi = Ditn tich dwgec tubi x100% (12)

Téng dién tich yéu cau dwoc tuéi
b.2. Chi s6 ANNN dua vao hiéu qua sir dung nudc trong nganh nong nghiép: Hiéu qua
sir dung nudc cua nganh nong nghiép duoc biéu thi thong qua nang suét stir dung nudc cia
nganh néng nghiép [6] va bang ty sb cua téng gia tri san phim cta nganh ndng nghiép véi
téng lugng nudc sir dung trong néng nghiép (USD/m3) Hiéu qua st dung nude cang cao thi
murc do dam bao ANNN cang 16n.

< Xp o . A A GDP
Nang suat stt dung nwéc trong ndong nghiép = W—”" (13)
nn
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Trong d6 GDPnn 14 téng gia tri san phim trong vung cua nganh ndng nghiép (USD) va
Whn 13 tong lwong nudc str dung trong néng nghiép (md).

c. Chi s ANNN lién quan dén nganh giao théng thay: Chi s& ANNN cho nganh giao
thong thuy duoc xac dinh dua vao thoi gian khong dam bao do su théng thuyén. Do do sau
muc nuoc thay ddi theo doc tuyén song/kénh nén dd sau thong thuyén duoc xac dinh tai mat
cit bat loi nhat, d6 1a mat cat c6 do sdu muc nudc thép nhét trén toan tuyén song/kénh. Murc
d6 ANNN dbi vé6i giao thong thity s& duoc xac dinh trén co s¢ sb ngay khong dam bao luu
thong, nghia 13 s ngay ma d6 sdu muc nudc trung binh ngdy nhé hon do sau yéu cau Gmg
v6i cap ki thuat cia tuyén song/kénh. Thoi gian khong dam bao d6 sau thong thuyén cang
nho thi an ninh cho nganh giao thong thuy cang ln.

d. Chi s6 ANNN lién quan dén nganh cong nghiép: Ciing nhu nganh néng nghiép, chi
s& ANNN cho san xuét cong nghiép dugc dugc xac dinh thong qua nang suit sir dung nudc
ctia nganh coéng nghiép [6], va bang ty sd cta tong gia tri san phim cta nganh céng nghiép
v6i tong lugng nude di sir dung cho nganh cong nghiép (USD/m®). Chi s6 nay cang cao thi
murc do ddm bao ANNN cho nganh cong nghiép cang cao.

Hiéu qua st dung nwéc trong nganh cong nghiép = G;J/ﬂ (14)

Trong d6 GDPen 1a téng gia tri san pham trong ving ciia nganh céng nghiép (USD) va
Woen 13 tong lugng nude sir dung trong cong nghiép (m®).

3.4. Nhom chi s6 lién quan dén cdc rii ro thiét hai do thién tai

Rui ro thiét hai thién tai do nudc gy ra & cac ving chau tho bao gdm rui ro thiét hai do
10 lut, han héan, sat 1& dit va xam nhap man gay ra. Cac rui ro, thiét hai do thién tai gay ra,
tuy theo murc do cua no s€ tac dong td1 ANNN cua khu vuc. Chi s6 ANNN lién quan dén rui
ro thiét hai do nudc gay ra duoc tong hop tir 5 chi s6 phu sau:

a. Chi s6 ANNN dua vao kha ning tng pho thién tai: Chi s6 nay dugc danh gia dua vao
tiém luc kinh té ctia nguoi dan trong viée tmg phoé vai thién tai va dugc biéu dién thong qua
mtrc thu nhap binh quan dau ngudi GDP (USD/ngudi/nam).

b. Chi s6 ANNN dua vao rui ro thiét hai do han han gay ra: Thiét hai do han han gay ra
c6 thé danh gia dwa vao mirc do thiét hai tinh trén dau ngudi trong mot nam (USD/ngudi/nam)
Va tan sudt xudt hién han han trong nim. Trong diéu kién thiéu thong tin sb liéu néu trén thi
ty 1& % giita dién tich bi han han va tong dién tich dit canh tac s& duoc sir dung dé danh gia
murc do rui ro, thiét hai do han han gay ra [11].

Dién tich dit canh tic bi han

Mtrc @0 rui ro thiét hai do han han = — ——x100% (15)

Téng dién tich dit canh tac

¢. Chi s6 ANNN dua vao rui ro thiét hai do 1ii lut: Thiét hai do 1 lut gy ra cé thé danh
gia dya vao murc d¢ thiét hai tinh trén dau nguoi trong mot nam (USD/ngudi/nam), ty 1¢ phan
tram gitra dién tich bi 10 lut va tong dién tich dat canh tac, ty 1¢ phan tram s6 ngudi song trong
ving ngap lil so v6i tong dan sd ciia viing, va tan suat xay ra 1 lut.

d. Chi sb ANNN dua vao rui ro thiét hai do xdm nhap mén: Xam nhap méan xdy ra chu
yéu & cac khu vuc tiép giap truc tlep v6i bién va chua c6 hé thong dé bao khép kin. Theo Mui
[16], v6i d6 man tir 1 g/L tré xuong s€ khong anh huong 16n dén sinh hoat va san xuét; do
man tur 1-3 g/L s€ anh hudng 16n dén sinh hoat va san xuat; 40 man tir 4 g/L trd 1én s€ khong
thé ding duoc cho sinh hoat va san xuat. Thiét hai do xdm nhap mian gy ra c6 thé danh gia
dua vao mutrc do thiét hai tinh trén dau nguoi trong mot ndm (USD/nguoi/nam), ty 1¢ phan
tram giita dién tich bi nhidm man va tong dién tich dat canh tac, va tan suat xay ra xdm nhap
man.

e. Chi s6 ANNN dya vao rui ro thiét hai do sat 16 dat; Sat 16 dat xay ra chu yéu tai cac
khu vyc ven song, lam hu hai cac cong trinh, nha ctra va san Xuét cla nguoi dan. Thi¢t hai
cho sat 1o dat c6 thé danh gia dua vao muc do thi¢t hai trén dau ngudi mot nam
(USD/ngudi/nam).
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3.5. Nhém chi s6 ANNN lién quan dén bdo vé méi triwong va hé sinh thdi

Céc hoat dong phat trién trén luu vuc s& 1am thay ddi ché d6 dong chay va chat luong
nude ciia Cac dong song. Ngoai ra, viée xdy dung cac con dap thuy dién chan ngang dong
song s€ gy can tr6 cho sy di cu cua cac loai thuy sinh tir vang chau th6 1én phia thuong
ngudn va nguoc lai. Nhitng yéu td nay co nguy co gy anh huong rat 16n t6i moi truong va
hé sinh thai cta cac vung chau thd. Vi vay, chi s ANNN lién quan dén bao vé moi truong,
h¢ sinh thai s& dugc téng hop tir 3 chi sé phu sau:

a. Chi s ANNN dya vao mirc do duy tri dong chay cho moi truong va h¢ sinh thai: bé
duy tri méi truong va hé sinh thai dong song, trén thé gioi da dua ra khai niém dong chay
moi truong. Pay 1a dong chay can duoc duy tri dé& dam bao sy ton tai va phat trién binh
thuong cta hé sinh thai va méi truong dong song. Co nhiéu phuong phap dé xac dinh dong
chay méi truong nay. Theo phuong phap Tennant ciia My, gia tri dong chay méi truong dugc
tinh theo ty 1¢ phan trim cta luu lugng dong chay trung binh nhiéu nim va dong chay thuc
té clia thang kiét nhat phai 16n hon dong chay méi truong [16]. Mot cach tinh khac dya trén
khai niém dua ra bai Uy hoi song Mé Cong quéc té tai Piu 6 cua Hiép dinh Mé Cong 1995,
do6 1a dong chay trén song phai ludon dugce duy tri & mace “Khong nho hon dong chay tu nhién
thang nho nhét chap nhan duoc trong timg thang mua kho”. Gia tri dong chay t6i thiéu ty
nhién nay duoc tinh toan theo Huéng dan ky thuat thyc hién Thu tuc “Duy tri dong chay trén
dong chinh” ciia Uy hoi séng Mé Cong qudc té.

b. Chi s6 ANNN dua vao két qua danh gia chat lugng nudc: Chat lugng nudce trong viing
c6 thé danh gia dwa vao chi s6 chat lugng nude (WQI) va chi sé nay duoc tinh toan theo mot
trong bon phuong phap da duoc Calmuc va cac cong sy [27] mé ta ki ludng trong bai bao
ctia minh. O Viét Nam, chi sé6 WQI dugc tinh theo hudng dan ctia Tong cuc méi truong theo
Quyét dinh s6 879/QD-TCMT ngay 1 thang 7 ndm 2011 [28]. Muc do dam bao an ninh vé
chat lugng nude sau d6 duoc phan chia theo gia tri WQL.

¢. Chi s6 ANNN dya vao mtrc @6 anh hudng ciia phat trién thuong ngudn: Viée gia ting
khai thac str dung tai nguyén nudc ctia cac dong song cho muc tidu phat trién kinh té ciia cac
quéc gia trong luu vuc, mot mat s€ mang lai nhiing 1oi ich nhat dinh cho cac quéc gia do,
nhung mat khac cling gdy ra nhitng tac dong tiéu cuc tdi moi trudng va hé sinh thai cho vung
chau thé. Céc tac dong tiéu cuc bao gdm thay d6i ché do dong chay, giam phu sa bun cat va
chét dinh dudng, ngan can su di chuyén cua céc loai thuy sinh. Muc d6 tdc dong ctia cac hoat
dong phat trién trén luu vuc dén hé sinh thai va moi truong dong séng c6 thé tinh toan thong
qua c&c mo hinh toan [29, 30].

3.6. Nhém chi s6 lién quan dén qudn Iy TNN va hop tac quoc té

Cong tac quan 1y tai nguyén nudc va hop tic qudc té dong vai tro rat quan trong trong
viéc dam bao ANNN cua luu vire song xuyén bién gioi. Vi vay, trong Nghién ciru nay, ba
chi s6 ANNN dugc dé xuat, bao gdm chi s6 ANNN dwa vao két qua quan ly tai nguyén nudce
o Vung chau th6 cua Viét Nam va Campuchia va chi s6 ANNN dua vao két qua hop tac qubc
té giita quoc gia c6 ving chau tho va cac qudc gia khac trong luu vuc.

a. Chi s6 ANNN dua vao két qua quan Iy TNN ¢ Viét Nam va Campuchia: Cac ndi dung
chi yéu cia quan 1y tai ‘nguyén nudc bao gom xay dung va phat trién thé ché chinh sach quan
1y TNN cho phu hop dé thuc hi¢n QLTHTNN va QLTHLVS, thanh 1dp va van hanh hi¢u qua
cac to chire quan 1y luu vuce song; xay dung ngudn nhan luc du niang luc dé thuc hién cac ndi
dung cia QLTHTNN va QLTHLVS, va to chirc thyc hién cac ndi dung quan 1y tai nguyén
nudce trong thuc té.

b. Chi s6 ANNN dua vao két qua cta hop tac quéc té: Cac nodi dung chit yéu cua hop tac
qudc té vé TNN bao gom thiét 1ap cac co ché hop tac song phuong va da phuong, xiy dung
cac thé ché va chinh sach hop tac, t6 chuc trién khai cac chuong trinh hop tac nhdm quan ly
va phat trién bén ving tai nguyén nudc va cac tai nguyén lién quan trong luu vye.
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Trén co s& danh gia két qua thuc té dat duoc ciia cong tac quan 1y tai nguyén nudc tai
vung chau tho va két qua hop tac quoc té trong khai thac, sir dung, quan 1y va bao vé tai
nguyén nudc trong luu vuc, cd thé dua ra cac thang diém danh gia cac chi s6 ANNN nay.

3.7. Chuadn héa cdc chi sé ANNN

Chuan hoéa céc chi sb 1a budc quan trong ctia qua trinh ra quyét dinh nham chuyén doi
cac thanh phan dugc do ludng bang cac don vi khac nhau thanh mot thang do va don vi chung
dé co thé so sanh dugc voi nhau. Két qua ciia viée chuan hoa s& phan anh tinh trang va gia
tri mong mudn ctia moi chi 6. Dé c6 thé chuan hoa cac chi sb, trude hét trén co s thong tin,
s6 liéu sin co da thu thap duoc, tién hanh tinh toan cac thong s6 mot cach dinh luong hodc
dinh tinh. Cac théng sb nay sau d6 s& duoc chuin hoa voi thang diém tir 1 t6i 5 thong qua
viéce sir dung cac két qua cua cac nghién ciru trude day (néu o), suy ludn 16 gic hodc tham
khao y kién ctia cac chuyén gia, cac nha khoa hoc. Vi du, Ngan hang Phat trién Chau A [5]
kién nghi cac thang diém 1, 2, 3, 4, va 5 dé do ludong hiéu qua str dung nudc cua ngélnh cong
nghiép, twong (g vdi cac gia tri la 0-2,1; 2,1-5,5; 5,5-20; 20-30; va > 50 USD/m?® nuéc st
dung. O day ciing can luu ¥ rang cac thang diém (ngudng) nay co thé khac nhau khi ap dung
cho cac vung khac nhau, phu thudc vao dleu kién cu thé cua timg vung va thoi diém tinh toan
cac chi s6 ANNN. Ngoai ra, khong phai tat ca cac chi s6 da duoc trinh bay trong khung chi
s6 s& duogc su dung dé tinh toAn ANNN cho vung chau thd. Viéc lya chon chi sb nao dé tinh
toan hoan toan phu thudc vao su sin ¢ cua thong tin, s6 lidu caa ving do.

Tiép theo, chi s ctia nhom chi sé dugc tinh theo phuong phép trong sé trén co s& cia
diém s6 cua cac chi s6 ANNN va duoc xac dinh theo cong thic sau:

wst, = H=t (16)

Trong d6 WSl 1a chi s& ANNN ciia nhom ch1 s thir i, WSlij la dlem sO cua chi sO thi j
ctia nhom thir i, i 14 s6 thir ty ciia nhém, j 12 s6 thi ty cua chi s6, m 13 tong s6 chi s6 ANNN
ctia nhém, Vj 12 trong s6 chi s6 thi j, va v 12 tong trong s6 ctia nhom chi sé.

Cudi cung, chi s6 ANNN cho toan ving chau thd s& duoc tong hop tir cac chi s6 ANNN
clia cac nhom chi sb theo cong thirc sau:

WSI = a7

Trong d6 WSI la chi s6 ANNN vung; WSI. chi so ANNN ctia nhom chi sO theri; n la
tong s cac nhom chi sd; wi 1a trong sb clia nhom chi s6 thir 1; va w 12 tong trong s6 cia céc
nhom chi sé ANNN.

Trong s cta cac chi s6 hodc nhom chi s6 duge xac dinh bang phuong phap phan tich
16-gic trén co s¢ dic diém va didu kién ctia timg viing chau tho, két hop v6i tham khao y kién
ctia cac chuyén gia, cac nha khoa hoc. Ngoai ra, cling c6 thé tham khao, str dung cac trong
s6 dd duoc sir dung boi cac nghién ctru trude day.

Py 1W-WSIl-

3.8. Phdn cap mire dg dam biao ANNN cia cdc chi s6

Két qua tinh toan cac diém sb vé chi s6 ANNN s& duogc st dung dé do luong muc do an
ninh nguon nudc cho vung chau thd. Theo Abloelnga va cac cong su [9], mirc dam bao
ANNN duogc chia thanh 5 murc tir 1 dén 5 nhu ¢ Bang 2.

Béang 2. Phan cap muc d§ ddm bao ANNN cua céc chi sO.

Thang Mirc d§ bao

STT diém dam ANNN

Mirc d9 bao dam ANNN ciia chi so

1 <15 Rét thép Khu vuc ¢6 mirc d6 an toan rat thép ddi v6i hau hét cac khia canh
clia an ninh nude. Khu vyce bi anh huong rit nghiém trong boi cac
van d lién quan dén nudc. Ngoai ra, viéc quan 1y va quan tri tai
nguyén nudc trong khu vuc ciing khong hi¢u qua.
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Thang Murc do bao

STT diém dam ANNN

Mikc do bao dam ANNN ciia chi so

2 15-2,5 Thap Khu vyc khong an toan doi voi hau hét cac khia canh cia an ninh
nude. Khu vie bi anh huong boi mot s6 van dé lién quan dén nude.
Can tang cudng quan ly va quan tri tai nguyén nudc trong khu vyc.

3 2,5-35 Trung binh ANNN cua khu vyc dat yéu cau d6i véi cac khia canh ciia ANNN,
tuy van con ton tai mot s6 van dé lién quan dén nude. D co cac cong
cu quan 1y va quan tri tai nguyén nuéc nhung van chua thuc sy dem
lai cac két qua nhu mong doi.

4 3,5-4,5 Cao Khu vuc ¢6 mirc dd an toan cao dbi voi hau hét cac khia canh cta an
ninh nuéc. Hau nhu khong c6 bat ky van dé gi lién quan dén nudc
trong khu vue. Cac cong cu quan ly va quan tri tai nguyén nudc da
va dang dem lai hau hét cac két qua nhu mong doi.

5 >45 Rét cao Khu vuc c6 d6 an toan rat cao ddi voi tat ca cac khia canh cua an
ninh ngudn nude. Khong co cac van dé nao lién quan dén nudce trong
khu vye. Cac cong cu quan 1y va quan tri tai nguyén nudce da va dang
dem lai céc két qua nhu mong doi.

4. Két luan va Kkién nghi

Pénh gia ANNN cho mét khu vuc 13 mot qua trinh phirc tap, doi hoi mot cach tiép can
téng hop va c6 hé thong. P c6 rat nhidu nghién ctru lién quan dén ANNN, nhung chua c6
mot nghién ctru nao vé ANNN cho ving chau tho cua cac luu vuce song quc té. Nghién ctu
nay da 1an dau tién xdy dung va phat trién mot bo khung chi sé chung dé danh gia ANNN
cho viing chau thd sdng Mé Cong trén co s¢ xem xét tat ca cac yéu td co thé anh huong dén
ANNN cua vung.

Viéc danh gia mac do dam bao ANNN cho bt ky ving chau tho nao khong thé chi dya
vao cac chi s6 vé sd luong va chit luong ngudn nude ma phai dwa vao 6 nhom chi sé lién
quan dén ngudn nudc, cip nude sinh hoat, phat trién cic nganh kinh té, cong tac phong chdng
rui ro, thién tai do nudc gdy ra, bao vé moéi truong sinh thai, va quan ly tai nguyén nudc. Bac
biét, ddi véi cac luu vye song quéc té, ty 1& ngudn nuoc dén tir nudc ngoai va tinh hinh hop
tac gitra cac qudc gia trong luu vyc déng vai tro rat quan trong trong dam biao ANNN ciia
viing. Luu y rang khong phai tat ca cac chi s6 da dugc trinh bay trong khung chi sé s& dugc
su dung dé tinh toAn ANNN cho vung chau thd. Viéc lua chon chi sb nao, thong s6 nao va
phuong phép nao dé tinh toan phu thudc hoan toan vao sy sin c6 ciia thong tin, s6 lidu cia
vung nghién ctru.

B0 chi s6 duwgc Nhom tac gia dé xuét trong nghién ctru niy cho phép cac nha hoach dinh
chinh sach, cac nha quan 1y va cac bén lién quan tién hanh danh gia va cap nhat tinh hinh
ANNN, xéc dinh cac yéu t6 anh huong dén ANNN va dua ra cac giai phap phi hop nham
quan ly hiéu qua va bén viing tai nguyén nudce cho cac vung chéu tho. Dé ¢ duoc nhimg
quyét sach kip thoi va phu hop nham dam bao an ninh nguén nude cho cac vung chau tho,
Nhom nghién ctru dé xuit can tién hanh danh gia cac chi s6 ANNN thuong xuyén (dinh ky
3-5 nam/lan). Bé dat dugc myc tiéu nay, Nhoém nghién ctru cling dé xuét can trlen khai xay
dung mot chuong trinh giam sat, do dac cac thong sb lién quan dén cac chi s6 ANNN mot
cach thuong xuyén va co hé théng.

Cubi cung, khung danh gia chi s6 ANNN duge Nhém nghién ctru phat trién 1a khung
chung, co thé ap dung cho cac vung chau thd cta cac luu vuc song qudc té khac théng qua
viéc diéu chinh céc chi s trén co s& xem xét cac diéu kién thyc té ciia luu vuc.

Dong gop cua cac tac gia: Xay dung y tuong nghién cou: P.T., N.H.P., N.D.D.; Phuong
phap nghién ctu: T.H.T.; NB.D.; V.M.T.; Phan tich, danh gia két qua: T.H.T., N.B.Db.,
V.M.T.,N.T.Q.; Viét ban thao bai bao: T.H.T.; Chinh sira bai bao: N.H.P.

L1 cdm on: Nhom téc gid giri 101 cam on chan thanh téi (i) Bo Khoa hoc Cong nghé (thong
qua Vian phong cac Chuong trinh trong diém cdp nha nuéc va Vu Khoa hoc Xa hoi, Nhan
van va Ty nhién) da ho tro va cép kinh phi dé thuc hién Dé tai doc lap cép nha nudc (Ma s6:
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DTDPL.CN-48/19, va (ii) Uy ban nhén dan, cdc s, ban, nganh lién quan cia cac tinh dong
bang séng Ctru Long d4 hd trg, cung cap thong tin trong qua trinh thuc hién nghién ctru.

Loi cam doan: Tap thé tac gia cam doan bai bao ndy 13 cong trinh nghién ctru cua tap thé
tac gia, chua dugc cong bo ¢ dau, khong dugc sao chép tir nhitng nghién ctu trude day;
khong ¢6 su tranh chap loi ich trong nhom tac gia.
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Development a framework for water security assessment for the
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Abstract: Ensuring water security for human life and ecosystems becomes the top concern of
countries around the world. Many studies on water security at different levels have been
conducted, but there is no specific study for a delta of the international river basin such as the
Mekong Delta. The objective of this study is to develop an indicator framework for assessment
of the water security for the Mekong Delta. The main result of the study is an indicator
framework comprizing 6 dimensions on water resources, domestic water supply, water for
economic development, water-related disasters, ecological and environment protection, and
water governance. The trans-boundary nature of the international water has been carefully
integated into the assessment indicators. The water security assessment framework proposed in
this study will help policy makers, managers and relevant stakeholders conduct assessment and
determine appropriate solutions for ensuring water security for the Mekong Delta of Viet Nam
and Cambodia.

Keywords: Water security; Plain; River delta; Ecosystem; Disaster risk; Transboundary.
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