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Tom tat An ninh nguon nudc dong vai tro quan trong dbi Vorl su
phat trién bén “vimg cuia mot quoc gia. Cac chi s6 do luong v& tinh
trang khan hiém ngudn nudc da duge phat trién trong nhidu nim
qua, tir ngudng don gian dén phirc tap. Bai bao xem xét cac cach
tiép can pho bién dé danh gia tinh trang cia tai nguyén nudc va
nhiing tdn tai cua cac phuong phap tmh Phin 16n c4c nghién ctru
ciing chi dé cép dén cac ngudn nude sin o, luong nude khai thac
ma bod qua bién dbi khi hau, su thay dbi didu kién kinh té, x3 hoi,
ha tAng ciing nhu yéu ciu nudc cho méi truong. Nghién ctru cho
rang, dé danh gia khan hiém ngudn nuée cn: (1) Banh gia theo quy
mo dia phuong, luu vuc; (2) Can quan tdm dén ca tu nhién va thay
dbi ha tang trong danh gi4 can bang cung va cu; (3) Do luong khan
hiém ngudn nuée duoc sir dung 1am co s6 trong viée ra cac quyét
dinh v& sir dung, khai thac tai nguyén nudc.

Tir khéa - Chi sb cing thing nudc; chi sb khan hiém nuéc; Iuu
trit nude; tai nguyén nudce; yéu cau nude moi truong

1. Gio6i thiéu

Nudc rat quan trong d6i véi an ninh va sy phat trién cta
1 quéc gia, 1 nén tang co ban cia sy phat trién bén viing.
Rét nhiéu tai nguyén thién nhién khac nhu dat dai, rimg,
hodc thuy hai san s€ it duge sir dung néu con ngudi bi han
ché t1ep cén v6i ngudn nude sach. Ty 1& nguoi dan khong
dugc tiép can Voi cac ngudn nudc sach di giam trong
nhiing thap ky gan day.
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Hinh 1. Ty I¢ nguoi dan dwoc va khong duoc 1iép cdn nguon
nuoc sach trén the gioi

Nam 1990, 1,26 ty ngudi trén thé gioi khong dugc tiép
c4n v6i ngudn nude udng sach, dén nim 2020, con s6 nay

Abstract - Water security plays an important role in the sustainable
development of a nation. The metrics of water scarcity and stress
have evolved over the years, from simple to complex threshold
indicators. This paper reviews the prevailing approaches for
assessing the water resources and the shortcomings of
methodologies. Most studies only focus on availability of water,
water withdrawals, without considering the climate change, the
change of the economy, the society, infrastructure as well as
environmental water requirements. This study suggests that, in
water scarcity assessments, it is necessary to: (1) Assess at local
scale, the basin; (2) Consider both nature and infrastructure change
to assess water supply and demand balance; (3) Use measurement
of water scarcity as a basis of decision-making processes in the use
and exploitation of water resources.
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da giam xudng con 489 tridu ngudi. Tuy nhién, c6 nhing
khu vyc ty 1¢ sb ngudi khong duoc sir dung nurée sach van
tang & nhidu khu vuc nhu khu vire chau Phi can Sahara. Va
nam 2020, Van con 2,1 ty nguoi (29% dan sO thé gioi)
khong dugc tiép can voi nguén nuéc duge quan ly an toan
ca vé luu lugng va chit lwong (World Bank, World
Development Indicators).

Dan sb toan cau ngay cang ting va su chuyén dich kinh
té theo hudng tiéu thu nhiéu tai nguyén hon, trong do viéc
sir dung nudc ngot toan cau - tirc 1a lwong nude ngot duoc
khai thac phyc vu cho noéng nghiép, cong nghiép va sinh
hoat — Theo s li¢u cua Chuong trinh sinh dia quyén qudc
té, luong nudc st dung da ting gan sau 1an ké tir nam 1900.
Diéu nay duoc thé hién trong Hinh 2.

Luong nudc ngot st dung trén toan cau da tang manh
tir nhitng ndm 1950 trd di, nhung ké tir ngm 2000 dudng
nhu dang & muc cao va su thay doi da bat ddu cham lai.
Véi viée thay doi hop 1y gia ca st dung nude ciing nhu tac
dong cua viéc gido duc da lam giam 20% lugng nudc st
dung ¢ Israel va giam lugng nude tiéu thu & Uc xudng dudi
140 lit/ngudi/ngay - it hon 5 1an so véi My [1].

Tai nguyén nudc phan b6 khong déu trén Trai Dat.
Trong khi mot s6 quoc gia nhan dugc lugng mua doi dao,
nhiing quoc gia khac c6 thé roi vao tinh trang cuc ky thiéu
nude. Ngudn nudce khong chi phan bd khong déu vé khong
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gian ma con ca thoi gian. Lugng nudc thuong tap trung vao
mot khoang thoi gian nhat dinh trong ndm. Mic di lugng
nude khai thac trén toan cau hién tai théip hon nhiéu so vé6i
luong nude ¢6 sdn, nhung van con hon hai ty ngudi séng &
céc khu vye ¢6 nhiéu ap luc vé nudc do sy phan bd ngudn
nude khong dong déu ca theo thoi gian va khong gian [2].
Nhu cau dung nu6e ngay cang tang doi hoi phai co sy danh
gia chinh xac nhu cau va nguén cung cap nude ddi vai sy
phat trién va 6n dinh kinh té, xa hoi ctia dat nudc. Sy khan
hiém nuéc ciing c6 lién quan chét ché dén nghéo doi, suy
dinh dudng va viéc tiép can day dd voi nude an toan van
luén dugc xem nhu mot quyén ciia con ngudi.
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Hinh 2. Biéu dé vé heong nude sit dung trén thé giGi

Thém vao d6, h¢ sinh thai hay cac khu vuc ty nhién
ngay cang duoc danh gia cao trong viéc gop phan on dinh
dong chay va luu lugng nudc cta cac con sdng, cung cap
ngudn ning lugng sinh hoc va lam giam nhing tac dong co
hai ctia bién déi khi hau déi v6i xa hoi thong qua cac hoat
dong cua h¢ sinh thai. Tuy nhién, cac chirc nang nay cia hé
sinh thai dang bi de doa bdi su thay ddi cua qua trinh st
dung, khai thac tai nguyén nude. Vi dy, tai Hoa Ky, viéc
khai thac thity van rong rdi va st dung nudc sudi tran lan
da lam thay d6i dong chay cua song [3], de doa tinh bén
virng cua tai nguyén nudc va suy thodi chirc nang hé sinh
thai. Nhig thay ddi vé khi hu trong tuong lai s€ gdy thém
ap lyc 1én nguodn cung cap nude ngot. Tac dong cua cac yéu
td gy cang thang ngudn nude s& thay doi 16n theo ca thoi
gian va khong gian, gy kho khan cho viéc danh gid kha
ning cung cip nudc trong tuong lai, ngay ca véi cac nude
phat trién c6 ngudn tai chinh doi dao. Cac nudc dang phat
trién phai d6i mat voi cac van dé cang thing vé nuée twong
t nhu cac nudce phat trién nhung v6i ngudn luc han ché dé
giai quyét nhimng thach thirc nay.

Céc chi s6 do luong vé sy khan hiém va cing thing
ngudn nude di phat trién trong nhiéu niam qua, tir cic chi
s6 ngudng don gian dén cac thude do tong thé dic trung
cho moi trudng cua con ngudi va tinh bén vimg cua nude
ngot. Sy khan hiém nuéc ngot thuong duoc moé ta nhu la
moi quan hé qua lai cia nguén nude va s6 dan sur dung.
Nhing chi s6 nay thuong duge biéu thi theo lugng nudc
binh quan dau nguoi hang nam va pham vi danh gia hau
hét 14 trén pham vi quéc gia.

Chi sb cang thing ngudn nudc (WSI- Water Stress
Index) 1a chi s6 tinh dén nhu cau str dung nudc trong sinh
hoat, san xuat, nong nghi¢p va tong luong nudc bé mat

cling nhu luong nuéc dé duy tri can bang hé sinh thai [4].
Theo ban d rii ro vé nude do Vién Tai nguyén Thé giéi
phét hanh (2019), c¢6 17 qudc gia 'cuc ky cing thing vé
nuéc’; 12 trong s6 17 qudc gia d6 dén tir khu vue Trung
Pong va Bic Phi. Vi tai liéu canh béo thi bién ddi khi hau
¢6 thé 1am phirc tap thém cudc khiing hoang vé tai nguyén
nudc trén thé gisi [5].

Tuy nhién, viéc tiép can voi cac cong cu va dir licu can
thiét dé thyc hién cac danh gia tai nguyén nudc nhu vay
thuong bi han ché, dic biét 1a & cac nude dang phat trién
v6i nang lyc khoa hoc, cong nghé va kinh phi han ché.

2. Tong quan vé chi s cing thing ngudn nwéc (WSI)
2.1. Céc cach tiép cdn cho viéc do lwong tinh trang khan
hiém nguén nwéc

Viée do ludong mirc d6 khan hiém va cing thiang ngudn
nude khong chi duge déc trung boi tai nguyén nudc, nhu
ciu ding nudc ma bao gdbm thém ca hai yéu té: Nang luc
cua xa hoi trong viéc thich Gng véi mic d6 san cd cua
ngudn nude; Tinh bén vimg vé mdi truong lién quan dén
viéc sir dung nude [4]. Mot s6 cach tiép can trong viéc danh
gia tinh khan hiém ngudn nuéc:
2.1.1. Dya vao nguon miede ngot va dan sé

Falkenmark va Lindh da dé xuit mot trong nhimg mdi
lién hé dinh lwong déu tién giita ngudn nudc ngot va dan
s6 tai Hoi nghi Dan s6 Thé gioi 14n thir ba & Bucharest nim
1974 [6]. Tuy nhién, viéc dinh lwong chinh thirc v& tinh
trang khan hiém nuéc di bt ddu vao dau nhimg nam 1980
v6i su phat trién ciia WSI lién két 16 rang giita an ninh
lwong thuc v6i ngudn nude ngot sin c6 [7]. Cach tiép can
nay duoc st dung dé kiém tra tinh sin c6 cua tai nguyén
nudc trén toan cau nhd vao cac sb lidu sin c6 vé luu luong
song (‘‘dong chay song’’).
2.1.2. Dya vao nhu cdu dung nuoc cho cdc hoat dong sinh
hoat co ban cia con nguoi

Glelck da phat trién chi sb cang thing nguon nudc nhu
1a chi sb c6 kha nang dap Gmg tat ca yéu cau vé nugce cho
cac nhu cdu co ban ctia con ngudi nhu sau: Yéu céu nude
ubng téi thiéu (5 lit/nguoi/ngay); Cac yéu cdu co ban Ve
vé sinh (20 lit/nguoi/ngay); Yéu cau nudc co ban de tam
(15 lit/nguoi/ngay); Yéu cau co ban cho myc dich nau in
(10 lit/ngudi/ngay) [8]. Dya vao cac yéu cau vé nude duoc
de xuat, dé dap tng cac nhu cau co ban cia con ngudi,
tong lwong nude dua ra 1a 50 lit/nguodi/ngay. D6i voi luong
nudc trung binh tinh cho tirng nguoi, ca Falkenmark va
Gleick déu phat trién “chi s6 chuan” 1.000 m¥ngudi/nim
nhu mét tiéu chuan da duge Ngan hang Thé gii chap nhan
[4], [6]. [7], [8]-

2.1.3. Méi lién hé vé kha ndng cdp miede va viée san xudt
lheong thiee, thie pham

Theo & chirc nong luong thé gigi (FAO 2010), khoang
70% lugng nudc khai thac trén thé gidi dugc st dung cho
muyc dich nong nghiép. Va c6 su ton tai mdi quan hé giira
nguon nu6ce san ¢6 va kha nang san xuat luong thuc, thyc
phiam. Déi véi cac qudc gia han ché vé ngudn nude ngot san
¢6 thuong c6 ty 18 nhap khau lwong thuc 16n dé bu dip cho
su thiéu hut kha nang san Xuét. Thuc ph?im dugc nhap khéu
vao hiu hét cac nudc khan hiém vé ngudn nuée thuong
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chiém wu thé nhu 1a ngil cbe [9] Mot nghién ctru khac cua
Yang va cong sy cho rang, voi mdi twong quan chat ché gitra
luong nguén nude ngot san ¢ va so luong thyc pham nhap
khau, viéc xay dung mot mo hinh dé thé hién chi so0 thiéu hut
nudc trong 1a c6 thé thyc hién duoc [10].

StOlpe ciing cho rang, qua trinh xam nhép man, th1eu
ngudn nude ngot & lam gia ting cac van dé trong san Xuét
ndng nghiép cua luu vyce song Vu Gia — Thu Bon [11].
2.1.4. Nhu cau nuée cho viéc duy tri hé sinh thai

Hoi nghi Dublin nam 1991 két lugn rang “vi nuéc duy
tri sw song nén quan 1y tai nguyén nudc doi hoi mot cach
tiép can tong thé, lién két giira phat trién kinh té va xa hoi
v6i bdo vé cac hé sinh thai tw nhién” [12]. Sullivan [13] luu
¥ rang, tai nguyén nudc ngot can kiét ¢d lién quan dén suy
thoai hé sinh thai, va do do, bit ky chi $6 nao vé khan hiém
ngudn nudc can bao gdm diéu kién duy tri cac hé sinh thai
duy tri & mtrc d6 bén virng. Nhu cau ding nude cho viée
duy tri hé sinh thai ciing s& thay ddi theo vé6i sy thay ddi
cia moi truong, cua hé sinh thai, tuy nhién, phuong phap
tiép can nay phuy thude rat nhiéu vao su phat trién cuia cac
trong sb tiéu chuin dugc ap dung cho mdi bién da dé cap
trude do.

2.1.5. Tinh dén ndng hec quan Iy nguon nude ciia xd hdi

Dua trén chi s6 Falkenmark, ning lyc thich tng cta xa
hoi duoc Ohlsson [14] xem xét rd rang trong chi s6 cing
théng vé nudc. O déy, chi sb cang thing vé nuge dugce cho
rang phan phdi nugc hop ly, chinh tri hoa va tlep can giao
duc 14 nhirng chi sb tot vé kha nang cua mot quoc gia trong
viéc thich tmg vdi tinh trang thiéu nudc. Dé giai thich cac
yéu to xa hoi nay, Ohlsson da sir dung chi s0 cang thing
ngudn nudc, trong d6 ap dung Chi so Phat trién Con nguoi
(HDI), dugc xac dinh thong qua tudi tho, trinh do hoc van
va tong san pham qudc ndi binh quan dau nguoi (GDP) nhu
mot co so cho viéc danh gia kha nang thich tng véi tinh
trang thiéu nude, quan 1y tai nguyén nude.

2.2. Chi sé cing thing nguén nwdc

K& tir khi c6 khai niém vé WSI, cac 1ap luan khéac nhau
da duoc dé xuat 1am co so cho viée thiét 1ap cac ngudng
'cing thing vé nudc' va 'khan hiém nudc'.

2.2.1. Chi so Falkenmark

Nhiéu gia thiét da dugc dua ra, tuy nhién cach phan loai
tinh trang ngudn nudc duge chip nhan va ddng hoa trong
cac tai liéu chinh thong thé hién trong bang dudi va chi s6
cang thang ngudn nuéc do Falkenmark phat trién co 18 1a
chi 80 ap lyc nude duge su dung rong rai nhit. Dya trén
lugng nudce su dung trén dau nguoi, diéu kién nude trong
mdt khu vuc ¢6 thé dugc phan loai 1a: Khdng cing thang,
cing thang, khan hiém, va rat khan hiém:

Bing 1. Tinh trang nguén nude thé do Falkenmark dé xudt [15]

Chi s6 (m3/ngudi/mim) Tinh trang
> 1700 Khéng cing thing
1000 -1700 Cang thing
500- 1000 Khan hiém
<500 R4t khan hiém

Viéc st dung riéng 1¢ cac nhu cau la co s cho viéc tinh
toan chi so cang thang nudc Falkenmark va do d6 cung cap

cach phan biét gitra khan hiém nuéc do khi hau va sy khan
hiém nuéc do con nguoi gay ra.
2.2.2. Chi 56 dé b ton thirong ciia tai nguyén nwdée

Chi s6 tinh dé bi ton thuong vé tai nguyén nudc, doi khi
duogc goi la ty 1¢ khai thac so v6i kha nang cap nudc (WTA
- The freshwater Withdrawal — To - Availability), khi d6
dugc phat trién theo ty 1¢ tong luong nudce khai thac hang
nam so voi nguon nu6e san co. WTA duoc tinh bang ty 18
clia tong nhu cau sir dung nudc gdm lwong nude cho cac
linh vuc sinh hoat (D), cong nghiép (I) va nong nghiép (A)
s0 vGi ngudn tai nguyén tai tao hang nim (MAR)

WTA =224 (1)
MAR

Mot qudc gia duge coi 1a khan hiém nude néu luong
nudc khai thac hang nam 14 tir 20 dén 40% ngudn cung cap
hang ndm, va & muc khan hiém nghiém trong néu luong
nudc khai thac vugt qua 40% [16], [17], [18]. Ngudng 40%
thudong dugc st dung trong cac nghién ctru va dugc xem la
“ty 1¢ t&1 han”, 1a ty 1€ khai thac nuéc cho muc dich st dung
clia con ngudi trén tong tai nguyén nude ti tao.

Viée sir dung MAR dé mé ta cac ngudn nude ngot co
nghia la cach tiép can WTA da bo qua su thay dbi vé bién
do6i thuy vén, anh huong cua phat trién kinh té, xa hoi dén
ngudn nudc ngot. Wada cho rang, ty 1€ ngudng cia WTA
12 0,4 twong tmg véi ngudng WSI 1a 1700 m3/ngudi/nim,
ngudn nude khan hiém nghiém trong khi ty 18 trén 0,8 va
twong duong véi WSI ngudng 500 m¥/ngudi/nam [19].

Trong nghién cuu cua Hoang Thi Nguyét Minh,
Nguyén Ngoc Ha trén luu vuc song Ma — Viét Nam, dya
vao cach tinh cia Wada [19] va cua Raskin [16], da danh
gia mirc d6 cing thang ngudn nude luu vue song dua trén
viéc tinh toan, xac dinh mot s6 chi sb cu thé [20]. Qua dé
lam 15 birc tranh vé mirc d6 cing thiang ngudn nude trén
Iwu vire s6ng Ma nam 2010 va cac nam tiép theo dén 2020.
Diém can ban cua chi sé mic d6 cing thiang ngudn nude
duoc str dung trong nghién ctru la ty 1€ % gitra tong lugng
nudce st dung (hién tai) hoac yéu ciu (twrong lai) so v6i tong
lwong nude hién co trén moi vung, luu vye. Két qua nghién
ctru cho thay, nam 2020, 6/10 tiéu luu vuc da roi vao tinh
trang chiu sirc ép cao vé tai nguyén nude (vuot qua 40% ty
1¢ nude sir dung/tong lugng nude san cd). Pang chu ¥ 1 so
voi hién trang 2010, dén 2020 tinh trang khan hiém nuéc
tré nén nghiém trong hon va nhan dinh danh gia trén hoan
toan phi hop véi cac cong bd trude d6 vé tinh trang cing
théng nguén nudc trén luu vuc séng Ma va da dugc cap
nhat, phan tich, danh gia mot cach chi tiét hoa dén tung tiéu
Iyu vue va ¢6 xem xét du bao dén nam 2020.

2.2.3. Chi 56 cang thang c6 tinh t6i nang lyc xd hgi

"Kha nang thich ing" dugc xem xét mot cach ro rang
trong chi sé cing thing vé nudce xa hoi (SWSI) [14]. SWSI
cho phép so sanh gia tri gitra WSI2 va SWSI ban dau
sau khi da tinh dén nang lyc thich ung. SWSI dugc tinh
nhu sau:

(Chi s6 Falkenmark)™ 1 x 1
HDI a

SWSI = )

Trong do, a 1a dai lugng theo nghién ciru cua Ohlsson
[14] duoc lay bang 2. Cuoi cung, gia tri SWSI dugce so sanh
voi gia tri HWSI (Chi so Cang thang Nudc Thuy van -



14 Mai Thi Thuy Duong, V& Ngoc Dwong, Tran Thi Viét Nga, Lé Thi Hoang Diéu

Tuong dwong vé6i nghich déo chi sé Falkenmark). Theo
phan loai khoang xép hang trong Bang S2. Ohlsson chi ra
cac quéc gia nhu Han Quéc, Ba Lan, Iran, Anh, Bi va Peru,
duogc cho 1a cang thiang vé nude néu tinh theo HWSI, va la
'twong ddi du' néu theo SWSI vi day 1a c¢é cac qudc gia cd
gia tri HDI cao, ning luc thich tng xi hoi tt. Nguoc lai,
cac qudc gia duoc coi 13 ¢6 kha ning thich ung thip hon
nhu Niger, Burkina Faso, Eritrea va Nigeria chuyén tir
“tuong d6i du” sang “cang thang vé nudc”.
2.2.4. Chi s6 cang thang nguon mede dwa vao nhu cau
dung nuoc

Asheesh da phit trién mot chi s6 khan hiém dé do luong
su thay dobi Ve ngudn nude cia mot khu vue [21]. Ty 1€ tang
dan s6, ngudn nude sin co, nudc str dung cho sinh hoat,
cong nghiép va duy tri h¢ sinh thai, tat ca déu dugc dua vao
chi s6 khan hiém nudc (Wsci). Luong nudc tiéu hao phai
duoc tra lai vao hé thong dé duy tri su can bang gitia nudc
¢6 san va nhu ciu dung nudc.

Wser = - 100 ]_1 (3)

)ﬁer(s+y+6)(100_k)+h+b

[ 100
(100

Trong do:

Wsci: Chi s6 cang thang;

o: Pau vao ciia hé thong;

e Nhu cdu diung nudc sinh hoat hiang nim
(m3¥/nguodi/nim);

vY: Nhu cAu cho khu vuc xanh, phu thude vao sy gia ting
dan so (m*nguoi/nim);

&: Nhu cau cho néng nghiép;

A: Ty 1¢ gia tang dan sd;

At: Khoang thoi gian tinh toan;

B: Dan sb;

h: Luong nudce bdc hoi héng nam, phu thudc vao khi hau;

b: Nudc can thiét dé duy tri méi truong;

k: Lugng nude hao hut;

p: Nhu cdu nude cho cong nghiép, phu thudc co cdu
quoc gia.

V6i cach tinh cia Asheesh, dir li¢u duge s dung kha
16n, kho khan trong viéc tinh toan va thu thép so li¢u.

McNulty di dé xuit mot thuat ngir thiy van méi de
danh gia dinh luong tuong d6i d6 16n cua cung va cau
ngudn nude [22]. Thudt ngit méi nay 1a Chi s6 Cing thang
Cap nudc (WaSSI) va tuong tu nhu phuong phap luan
WTA:

WasSI, = 22x (4)
WSx

Trong do, WD la nhu cau nugc, ngudn nude thd 1a WS,
va x dai dién cho nguon cung cip nude trong hién tai hoic
tuong lai va nhu cau tir cac linh vire méi trudng va con
ngudi. WaSSI duoc tinh toan cho moi luu vye dau nguon
va cac khu vuc ndi bat vé cang thang ngudn nudc thuong
bi bd qua trong cac danh gid & quy mdé 16n hon. WaSSI c6
su khac biét so voi cac cong cy do luong khac d6 la tinh
kha dung trong do cac yeéu t6 vé nhu cau nudc cia con
ngudi duoc dé cap dén. Vi vy no la thé c6 nhing khu vuc
¢6 lugng mua hang ndm cao d€ co6 gia tri WaSSI cao.

2.2.5. Chi $6 cang thdng nguon mede c6 tinh dén yéu cau
clia moi truong

Smakhtin (2005) da trinh bay wéc tinh vé& nhu cau st
dung nudc cho 128 luu vuce sdng chinh va cac khu vuc thoat
nudc trén thé gioi [23]. Trong nghién ctru cong nhén cac
yéu cau Ve luong nudce dé duy tri h¢ sinh thai (EWR) la mot
thong s6 quan trong cua ngudn nude ngot (Cong thire 4).
N6 chi ra rang, hang ndm cé khoang (20 — 50) % luu luong
trung binh cta cc con song & cac luu vuc khac nhau can
duogc phéan bd cho cac hé sinh thai phy thudc vao nude ngot
dé duy tri chung trong diéu kién hop 1y. Nghién ctru da ap
dung chi s6 WSI trong toan cau dé phén tich danh gia tai
nguyén nudc bang cong cu WaterGAP 2. Cac két qua duoc
sir dung so sanh véi cac danh gia trudc day vé tinh trang
cing thang nudc khi bo qua EWR (Cong thirc 5)

wu

wsl = —2Y__ (5)
MAR—-EWR

wsi = 2% (6)
MAR

Trong d6: WU: Téng luong nudc khai thac, sir dung;
MAR: Téng lugng nudc tai tao;
EWR: Yéu cau nuéc duy tri hé sinh théi.
Bing 2. Chi s6 WSI do Smakhtin dé xudt

Chi s6 WSI Tinh trang
WSI > 1 Khan hiém vé ngudn nudc tho, khai
thac qua muc.
0,6 <WSI <1 Bi khaiq thac & muc cao, luu vuc
cang thang.
0,3<WSI<0,6 Bi khai thac & muc binh thuong.
WSI<0,3 Khai thac ¢ murc nhe.

So sanh cac ban dd nhan théy, nhiéu luu vue c6 mac do
cang thing nudc cao hon khi xem xét yéu cau vé nude cho
hé sinh thai, do d6 c6 dwoc cac danh gia chinh xac hon vé
tai nguyén nudc khu vuc.

Nhu ciu vé nudc clia con ngudi va mdi truong déu quan
trong, do do, hai cach tiép can duoc dé& xuat dé danh gia
tinh trang khan hiém nuéc bang cach str dung chi s6 cing
thang ngudn nudce [ [24]. Trong d6, nhu céu vé nudc ciia con
ngudi bao gdm ca Yéu cau nudc cho Moi truong la mot
trong cdc thanh phan (WSlel), & cach tiép can khac, yéu
cau nudc cho Mai truong duoc du trir trong ngudn nude
san co (WSIe2). Két qua thu dugc tir nghién ciru trén cho
thay, viée sir dung hai cach tiép can trong truong hop dau
ngudn Bang Pakong — Thai Lan, tuong (mg gop phan gidi
thich tinh trang cang thang hién co, dic biét 1a vao mla
kho. Cac két qua cang thing dugc nhan thy, trong thoi
gian tir thang 12 dén | thang 2 dbi voi ca hai phuong phap
do luong nuéc co6 san it hon va yéu cu nudc cho Mai
trudng cao hon. Viéc danh gid yéu cau nudc duy tri hé sinh
théi (EWR) trong nghién cttu nay dugc dinh lugng theo
thoi ky dong chay thap va cao. Hai cich tiép can déu rat
hiéu qua dé danh gia sy khan hiém nu6c & luu vuc Bang
Pakong. Tuy nhién, xét vé kha nang khan hiém nuéc vuot
qué ngudng t6i han, viéc xem EWR nhu 1a mot nhu cau
dung nudc lam cho gia tri WSlel luén cao hon WSIe2.
Tom lai, wu tién phan bd nudc 1a yéu té can can nhic dé
Iwra chon phuong phap tiép can. Dbi véi quan diém wu tién
cao hon cho mdi trudng ung hd viée su dung WSIe2 dé
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hoach dinh chinh sach trong khi mtrc d¢ wu tién thép hon
thi sir dung WSlel. Trong truong hop cua Thai Lan, cach
tiép can WSIe2 s& dugc khuyén nghi dé dat EWR 1a uu tién
hang dau.

3. Théo luin va dé xuit

Viéc phat trién manh mé ciing nhu sy don gian trong
tinh toan cua WSI & cac nghién ctru ban dau, da gop phan
vao viéc WSI duogc ap dung rong rai trong viéc mo ta ca
ngudn nudc ngot va nhu cau & nhiéu khu vue.

Tir cac cach tiép can va cac phuwong phap tinh & trén
cho théy:

- Céc chi s6 WSI, WTA va cac chi sb tong thé hon chi
sir dung duy nhat vé dong chdy trung binh hang ndm cua
song (MARR) dé danh gia, diéu nay phii nhan sy thay d01
cua tai nguyén nude ngot va khong quan tim dén ca ngudn
nuoc cho hé sinh thai. Chi s6 nay thuong dwoc st dung
trong cac danh gia trén quy mé quoc gia noi dir liéu c6 san
va cung cap két qua tryc quan va dé hiéu. Tuy nhién, & quy
mo nho thi thong tin khé tiép can, thiéu tinh chinh xac,
thuong bo qua nhimg khac biét quan trong vé nhu cau giita
céc qudc gia do van hoa, 16i song

- Viée dé cap dén nhu cau dung nuge cho moi trudng
trong danh gia tinh cang thang cua nguon nude nhim nang
cao nhan thirc vé su can thiét phai tién hanh danh gia chi
tiét vé cac dong chay moi truong co tinh dén cac bién vé
sinh thal Nhan thirc duge sy can thiét phai_ thiét 1ap phén
bd ngudn nude cho moi trudng va hiéu biét vé cac mdi quan
hé gitra mot hé sinh thai thily sinh, cac dong chay can thiét
dé duy tri hoat dong ciia n6. Pay l1a mot budc tién trong
viéc st dung bén vimg tai nguyén nudc cho ca con nguoi
va h¢ sinh thai. Tuy nhién, danh gia tinh trang khai thac
nude c¢6 ké téi nhu cau cho hé sinh thai hay 1a dong chay
mai truong da duoc dé cap toi nhiéu nghién ciru, nhung véi
pham vi qudc gia ciing d4 it nhiéu anh huong dén tinh chinh
xéc cta két qua. Nam 2013, Godskesen ciing sir dung chi
sd danh gia cuia Smakhtin dé danh gia ngudén nudc cho khu
vuc Copenhagen — Pan Mach [25]. Nhom tac gia cling
nhan thay sy can thiét cua viéc giam quy md danh gia cing
thang ngudn nudc, vi & pham vi nhd hon c6 thé tim thiy rd
rang muc do tdc dong lén cac vung nudc dia phuong.
Nghién ctru ciing thiy tAm quan trong cua viéc phan biét
nudc ngém voi nudc mat khi tinh toan tdc dong cua viéc
khai thac nude ngot. Nudce mit va nude ngam 1a hai ngudn
tai nguyén khac nhau, khong c6 cing su khan hiém va tham
chi ¢6 thé khong phuc vu cho cing ddi tugng hodc cling
muc dich st dung. Pong thoi, mot sé ude tinh vé EWR,
xuét hién tir danh gia v&i pham vi toan cau 1a qua tho so va
it c6 co so ddi v6i quy mo dia phuong.

- Bén canh quy m6 danh gia thi viéc luu trir nuéce ngot
¢6 ngudn gdc nhan tao ching han nhu dap va hé chira, da
dugc xem xét mot cach 16 rang trong mot s dénh gia gan
day dya trén dong chay vé sy khan hiém nude. Nhitng danh
gi4 nay ciing da danh dau mot bude tién quan trong trong
viéc tinh toan sy khan hiém ngudn nuéc, mic dii van con
bo qua su dong gop quan trong cla viée luu trit nude ngot
phan tan do giéng, dap quy mo nhé va tr nudc mua.

Mot sb dé xuit trong tinh toan tinh trang khan hiém
ngudn nudc:

- Can xéc dinh tinh trang khan hiém & quy mé luu vy,
dia phuong, thay vi quy md qudc gia nhu nhiéu nghién ctru
trude day, tranh bo qua cac tac dong cuc bo anh huong dén
Kkét qua. Va viéc danh gia can thuc hién hé’mg nam theo su
thay d6i ciia kha nang cung cap va nhu cau st dung nudc.

- Trong danh gia tinh trang khan hiém nu6c vé lugng
nude ngot du trit, ca tw nhién va xay dung déu can thiét dé
giai quyét tinh trang mét cén bang trong dong cung va cau
hang nim. Can phai nhan ra rang, cac bién phap can thiép
lam giam nhu cau nuéc ngot (vi du nhu ting cudng sir dung
'nudc xanh' 1a lugng nude duoc tich trit trong dat va trong
thuc vat) hoac tang co sé ha tﬁng cho tich trit nudc ngot (vi
du nhu xdy dyung dap hoic giéng bom) anh huong dén luu
luong song mic di ban chat va mic d¢ clia nhitng tac dong
nay c6 thé thay ddi dang ké.

- Sir dung céc chi s6 vé cang thang ngudn nudc lam co
s& ban dau cho viée ra quyét dinh vé viéc sir dung ngudn
nude cho pham vi luu vue, dia phuong va qubc gia.

4. Két luan

Phuong phap luén dugc sur dung dé do ludng sy khan
hiém ctia ngudn nudc di phat trién nhanh trong nhiéu nam
tro lai ddy. Falkenmark 1a ngudi da dit nén tang quan trong
cho viéc xdy dung nhu ciu tiéu thu nude. Nhiéu nghién ctru
sau dd nhan thtre duge sy gan két gilta nhu cdu sir (dung tai
nguyén nudc va sy gia tang dan so cling nhu tam quan
trong cua sy bén vitng sinh thai dbi v&i ngudn nuge. Cac
chi sé danh gi4 tai nguyén nudc trong d6 chi sé vé cing
thang ngudn nudc d, dang phat trién va trién khai rong rai,
phti hop xu thé chung cua thé gidi. Cac chi sb s& phan anh
tinh trang, tinh chit, mirc d6 dic trung tai nguyén nudc &
mot thoi ky hodc thoi diém nhét dinh. Két qua chi sb tai
nguyén nudc lam co sé cho viéc xac dinh tam nhin, muc
tiéu va két qua mong mudn dbi véi cong tac quy hoach,
khai thac va quan 1y ngudn nudc.

Loi cam on: Bai bao nay duoc tai tro boi Truong Dai hoc
Béach khoa — Pai hoc Pa Ning voi d& tai c6 mi sb:
T2021-02-24.
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