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Tom tit:

Pé danh gia an ninh ngudn nwéc Viét Nam, can xdy dung khung ciing véi cac tiéu chi danh gia chi sé an ninh
ngu(‘)n nudc (WSI). Khung dinh gia an ninh ngu(“)n nwoc dwa ra dua trén co sé lwa chon cac chi thi theo cac tiéu chi
SMART, KPI va WSI do mét s6 té chirc qudc té va nha khoa hoc trén thé giéi dé xuit cé xét dén dic thu cia Viét
Nam, gdm céc yéu t6 anh hwong chinh dén an ninh ngudn nuwée va dir liéu cé thé dap vng cho yéu cu tinh toan,
quy mé ciing nhw mirc d9 chi tiét. Bai bio dwa ra khung danh gia an ninh nguon nwéc cho Viét Nam (pham vi toan
qudc, ving, lwu vue séng va tinh/thanh phd). Péng thoi, cic tac gia da dwa ra phwong phap va minh hoa cach xac
dinh mdt s6 chi thi (hoic chi s6) chinh trong khung an ninh ngudn nwéc 1am co sé cho viéc danh gia an ninh ngudn

nwoéc cia Viét Nam.
Tir khéa: an ninh ngudn nwérc, chi thi, khung danh gia.
Chi 56 phdn logi: 2.7

Pat van de

Nuée can thiét cho sy ton tai, phat trién cua con nguoi va
cac sinh vat trén trai dat. Nude duge coi 1a mot loai tai nguyén
thién nhién quan trong nhit khong thé thay thé dugc va ngay
nay tré thanh yéu t6 ¢ot 16i cho sur pht trién bén vig kinh té
- xa hoi va moi truong sinh thai; dong vai tro quan trong trong
viéc xdy dyng va phét trién mot thé gisi on dinh, cong bang,
lanh manh va van minh. Chinh vi vy, Lién hop quoc da nhén
dinh ring, muc tiéu vé dam bao an ninh nguon nude (myc tiéu
6) la mgt muyc tiéu quan trong trong so 17 muc tleu phat trién
bén vimg (SDGs) Muc tleu 6 bao gom cac van d& vé khan
hiém nuéc, tiép can nuoc uong an toan, vé sinh, chat luong
nude, rii ro I lut va ngudn nude xuyén bién gisi [1].

An ninh nguén nudc 1a mot trong nhiing a6i tuong quan
trong trong viéc thuc hién muyc tiéu 6 néu trén, la yéu td cbt
161 dé dat dugc sy ting truong bén vimg va xdy dung mot thé
gi6i an toan vé nudc, khai thic tiém ning va giam thiéu thiét
hai do nudc gy ra. Dong thoi, an ninh ngudn nude thic diy
bao vé mdi trudng va giai quyét cac hau qua ciia quan 1y nude
yéu kém.

Maét an ninh ngudn nudc 1a mot thach thire nghiém trong
ddi voi cac nude trén thé gioi noi chung, Viét Nam noi riéng.
Dé dua ra cac sach lugc, giai phap dam bao an ninh ngudn
nude, can co nhan thirc ding va day di vé danh gia vé an ninh
ngudn nude. O nude ta, nghién ctru va danh gia an ninh nguén
nuoc da duge thyc hién trong mot s6 dé tai, du 4n lién quan
dén nhiéu linh vyc ty nhién, chinh sach va kinh té - xa hoi. Tuy
nhién, khung va cac chi tiéu d4nh gia an ninh ngudn nuéc chua
dwoc nghién ctru nhiéu va théng nhét. Do d6, bai bao budc dau
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dua ra khung danh gia an ninh nguon nudéc lam co so cho viée
danh gia an ninh nguon nudc cia Viét Nam.

Co sd Iy luan va phuong phap nghién ciiu

Cho dén nay trén thé gioi da c6 mot s6 to chirc vé nude (To
chirc cong tac nude toan ciu, Vién Nude ciia Lién hop quéc...)
va nhiéu nha khoa hoc da nghién cuu, trién khai ap dung mot
s0 phuong phap danh gia vé mirc d6 an ninh nguén nudc trén
pham vi khong gian khac nhau (ving, luu vyc song, tinh/thanh
phd va qudc gia) [2-6].

An ninh nguén nude dé cap dén nhiéu khia canh vé xa hoi,
kinh té va moi truong nén khai niém ciing nhu dinh nghia vé
an ninh ngudn nude khong hoan toan thong nhét gitra cac nha
khoa hoc va tb chirc quéc té, tuy thudc vao khia canh cua an
ninh nguén nuéc ma ho quan tim. Vi thé, phwong phap tiép
can dinh luong muc d§ an ninh nguén nude cling khac nhau.
Dé danh gia an ninh ngudn nudc, cac to chirc quoc té cling nhur
cac nha khoa hoc 6 lién quan dén nudc thudng lvong hoa mic
d6 an ninh ngudn nudc vé WSI. Dé xay dung WSI cho pham vi
khong gian nao dé, trudc hét can xdy dung khung danh gia an
ninh ngudn nuéc. Khung danh gia nay bao gdm cac khia canh
hay cac linh vuc quyét dinh mic d6 an ninh ngudn nudc voi
céc bién hodc chi thi khac nhau.

Dé danh gid an ninh nguén nudce Viét Nam (pham vi toan
quéc, ving, luu vyc song va tinh/thanh phd), trude hét can xay
dung khung d4nh gida WSI cho cac pham vi lanh thé néu trén.

Nhu da biét, khung WSI bao gdm tap hop cac linh vuc
chinh anh huéng dén an ninh ngudn nude, mdi linh vuc bao
gdm céc chi thi va timg chi thi ciing bao gdm mot s chi thi
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Abstract:

To assess Vietnam’s water security, it is necessary
to develop a framework along with the indicators
for evaluating the water security index (WSI). The
water security assessment framework is based on the
selection of indicators according to the SMART, KPI
criteria, and the WSI framework proposed by several
international organisations and scientists around the
world, taking into account the characteristics of water
resources in Vietnam, including the key factors affecting
water security and data, accommodatable data for the
calculation requirements, scale, and level of detail.
The article presents a framework for assessing water
security in Vietnam (national scale, region, river basin,
and province/city). At the same time, the authors have
provided a method and illustrated how to identify
a number of key indicators (or indices) in the water
security framework as the basis for assessing Vietnam’s
water security.

Keywords: framework for assessing, indicators, water
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phu hay bién. Nhu véy, khung WSI bao gdm hé théng chi thi
va chi thi phy, phan anh mic d¢ an ninh nguén nudce theo cac
khia canh khac nhau [7]. Cac chi thi dugc Iya chon theo tiéu
chi SMART (Specific measurable attainble renevant and time
bound) dugc hiéu 13: 1 rang - cu thé - co thé do ludng dugc -
c6 thé dat duoc (kha thi) - thuc té va can thiét - thoi gian hop 1y.
Ngoai ra, dé khic phuc kho khan khi khong x4c dinh dugc rd
muc tiéu ctia nhiéu chi thi con ¢6 thé dp dung chi thi thyc hién
KPI (Key perfomance indicators). KPI 1a chi so déanh gia hi¢u
suit chu yéu hay con dugc goi 14 hé théng chi s phan tich mic
d6 hoan thanh muc tiéu cua mot t chuc hay ca nhan, thuong
duoc xdy dyng theo phwong phap bang diém can bang. Cac
chi thi ¢6 thé xédc dinh va dugc danh dau co thé duoc lya chon
lam chi tiéu cho KPI gdm: céc chi thi dinh lwgng c¢6 thé trinh
bay dudi dang con sd; cac chi thj dinh tinh khong thé trinh bay
du6i dang con sd; cac chi thi hang dau co thé du doan két qua
clia mot qua trinh; cac chi thi tré (lagging indicators) trinh bay
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nhiling thanh cong hay that bai sau thoi gian ngén; cac chi thi
dau vao do ludng lugng tai nguyén tiéu thy trong qua trinh tao
ra két qua; cac chi thi dau ra phan anh két qua dau ra hodc két
qua hoat dong ctia qua trinh; thong nhét giira cac chi thi thuc
té v6i cac quy trinh thé ché hién co; cac chi thi dinh hudng xac
dinh td chirc hién tai c6 duoc cai tién hay khong; cac chi thi c6
thé hanh dong day du dudi sw kiém soat ciia to chirc dé tao ra
su thay dbi; cac chi thi tai chinh duoc sit dung trong do luong
hi¢u qua hoat dong va khi xem xét chi s6 hoat dong.

Trén co s& cac nguyén tdc lua chon céc chi thi theo cac tiéu
chi SMART, KPI, khung WSI do mét s6 t6 chirc qudc té va
nha khoa hoc trén thé gidi dé xuét [4, 8, 9], dong thoi xét dén
dac thi caa Viét Nam (cac yéu to anh huong chinh dén an ninh
ngudn nude va dir liéu co thé dap tmg cho yéu cau tinh toan,
quy md va muc d9 chi tiét) ma chia ra cac loai khung danh gia
an ninh ngudn nude phi hop.

Khung danh gia an ninh nguén nudc cho Viét Nam

Khi xdy dung va danh gia WSI cho Viét Nam, can xét dén
dac thu vé tai nguyén nudc va nguon dir liéu c6 thé thu thap
dugc [10, 11]. D6 1a: 1) Céac séng 16n ¢ nude ta thude loai song
lién quéc gia/song qudc té, bit ngudn tir lanh thd céc nude lan
can & thuong va trung luu, hon 60% tong lugng dong chay
nam ciia song sudi nude ta 1a tir nude ngoai chay vao, tham chi
t6i trén 95% ddi voi Dong bang song Ciru Long; 2) Dit lidu vé
tai nguyén nudc ngam con han ché, khong dong déu giita cac
ving, cac hé thong song; 3) Dir liéu vé nhiéu linh vyc lién quan
dén an ninh ngudn nudce con han ché, khong dugc thong ké. Vi
thé, gap khong it kho khan trong viée dinh luwgong cac chi thi
va mot s6 chi thi phu tuy co thé dinh lugng nhung d¢ tin cay
khong cao, thdm chi khong it chi thi phu chi co thé danh giad
dinh tinh. Ciing vi thé, tity timg linh virc va ddi trong ma c6 thé
khong xét dén mot s6 chi thi phu trong trudng hop thiéu hodc
khong co dir liéu dé dinh lugng.

'Nhom nghién ctru da dua ra khung WSI cho pham vi toan
quoc ving, luu vie song va thanh phd. Véi quy mo quoc gia
nhim danh gia so sanh véi cac nude khac nhau trén thé gioi.
Pay 1a chi s6 ma céc t6 chirc nhu UNESCO, ADB... danh gia
rét can thiét,

Viéc quan ly, khai thac st dyung nudc theo luu vue song nén
khung d4nh gia an ninh ngudn nudce cho luu vyc song 1a can
thiét. Thanh phé 1a khu vuc/ving sir dung nude dic biét, doi
hoi mie do an ninh ngudn nude cao va nhay cam véi nude nén
wu tién danh gia. Vi an ninh ngudn nude cua vung thue chét 1a
tap hop con khi danh gia an ninh nguon nudc quoc gia. Trong
tinh toan cy thé, do khong c6 s lidu vé nhu cau nudc va cac tu
liéu can thiét khac nén chi c6 thé danh gia WSI cho 7 ving kinh
té - x4 hoi trong giai doan 2021-2030 theo dé xuat ciia Bo Ké
hoach va Pau tu di dugc cac Bo, nganh gop ¥.

Khung WSI toan qudc, luu vyc séng va tinh/thanh phd
duoc duara ¢ bang 1, 2 va 3 dudi day.
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Bang 1. Khung danh gia an ninh nguén nwéc quéc gia.

Linhvwe Chithi  Chi thi phu Bién Ky hiéu  Don vi Phwong phédp xdc dinh

Tinh theo chi s6 cing thang nuéc (Falkenmark): T1 =W
Trong do, Wt,n: tong lugng dong chay nam toan quoc trung binh thoi ky tinh todn (tri¢u
m*/ndm); N: s0 nguoi
Téng lugng dong chay ndm ngi dia binh quan Tri¢u m¥nguoi  Tinh theo Falkenmark: T2=W /N
A 5 T2 y 2 2 e e
dau nguoi X ndm Trong do, Wnd: tong lwong dong chay nam ni dia

Tri¢u m*/nguoi

Tong lugng dong chay nam binh quan dau nguoi  T1 < nim

Luong nude mt Tong lugng dong chay mia can binh quan diu 7 Tri¢u m’nguoi T3 = WCM/N )
Lm;mg ngudi trong mdt ngdy X ngdy Trong do, W+ luong dong chay song suo trung binh ngay trong mia can
nude -
Tong lugng dong chay mua can noi dia binh quin T Triéu mnguoi T4=W_ d."g/N
dau nguoi trong mua can X ngay Trong 46, W, - lugng dong chay song trung binh ngdy ndi dia trong mia can
Tai A Tyale t9ng luq'n'g :dong chay sng suoi tu ngodi o % =W W
nguyén chay vao so vdi tong lugng dong chay nam toan by nagadt t
nudc A . A PSR A A3 -
JEA T T?ng lugpg mude ngam ¢6 thé khai théc binh quan T6 Trlt;:u m'/nguoi T6=W N
dau nguoi trong nm X nam nag
?&Zri:;); He 56 bién doi (Cv) ciia tong hrgng dong chay . gz szoskjl;n doi/bién sai ciia lwgng dong chay ndi dia trong thoi ky nhiéu nam/tinh todn:
\ I~ nam ndi dia Al o R — )
nudc song S: D 1gch chuan; X : gid tri trung binh (mean)
Chiso Chi 5 Khan hiém e toin b T8 % Ty; lealu‘qng n‘qof cung;cap»cho‘cac nhu cau 5o Vi lugng dong chay song toan b,
Khan hism (ke ca tir ngoai lanh tho chdy vao) trong nim
nude Chi 56 khan hiém nude ngi dia T9 % Ty 1§ hugng nude cung cdp cho cac nhu cau so véi lrgng dong chay song ndi dia ca nim
Chét luong Chét uong nwde mat — Chi so chit lugng nude mat (WQI) Cl Tinh theo huéng dan ciia Tong cuc Mo trudng
nude Chit hrgng mréc ngdm  Chi s0 chit hegng nuéc ngim () Tinh theo huéng din ciia Tong cuc Moi truong
Niing suft st dung nuGe trong nong nghiép Kl USDlr (G tri san pham nong nghiép (USD) trén mot m’ nude cung cép cho tudi cay trdng nong
(trong trot) nghiép
” . A , [ A a “n A ~ 3 3 A 2 Aooa A
Su'dung Kll’}h te N K USD/ar Gl'fl tnqsan Eham cong nghiép (USD) trén mgt m’ nudc cung cap cho san xuat cong nghiép
nuoe noc (trwr thiy di¢n)
) Y o AL A3 % PO A
e USD/mt I(l}glzlt; s(z::u }1};1?; (;l:;lo)rng mai, dich vy (USD) trén mot m* nudc cung cap cho san xuat cong
O nhiém ngu(")n nuoc Ty I¢ nudc thai duge xur Iy hang nam M1 % Ty 1€ lugng nudc thai duge xur 1y so voi téng lugng nudc thai hang nam
Tham phu thye vat Ty 1¢ rung/thye vat che phu M2 % Ty 16 rimg/thuc vt che phi trung binh thoi ky tinh toan so vdi tong dién tich dit tw nhién
Moi ) ) TS |
' i mon dit T§ 18 dht b xdiendn 3 o Ty le;l(khen tich bi x0i mon hang nam trung binh thoi ky tinh toan so vai tong dién tich dat
truong tu nhién
D thi Tho 3 db th héa M % g[lleb%osgh; zga trung binh thoi ky tinh toan, dugc bieu thi bang ty 1¢ so dan do thi so voi
Thigt hai vé ngudi TT1 % Ty 1& phén trim s6 ngudi bi thiét mang trung binh hang nam do 1 lut so v6i tong s6 nguoi
Thiét hai kinh té do i lut (1, ngap lut, i quét, sat, 1 lehayUSD/ Thiéthai vé kinh té do I Iut so v6i GDP hay thng san phém quéc gia (GNP) hogc thit hai
Ll truot lo dat...) nguoi do [t It binh quan dau nguoi trung binh thoi ky tinh toan
1 Iyt ;
) AV Muc do gia ting cua lvu lugng dinh [ (Q  16n nhat trong thoi ky tinh toan so voi gid tri
0, v ‘may) :
BYltn cia i % trung binh tho ky tinh togn cia Q._I6n nit hing ném
%f&f‘ Tan sudt xudt hién 1 TT4 Mite d§ bién doi (tang/gidm) s6 trin i hang nim so voi tho ky nhidu nam
. : 0, “n CoAL A 11 I TR ~ A N
Thiet i vé ki 6 do han hin 5 % hay B Tl}lsl Ivh'glrl vé k}nh te do han han so vi GDP (hay GNP) hodc binh quan dau nguoi trong
Han hén USD/nguoi  thoi ky tinh toan
Tén suit han hén 6 Dot 80 dot han hén hing nam trung binh thdi ky tinh ton
Xim iy min Dién fioh b min xim s m % g:ﬁlﬁlt@;gdl bi mdn xdm nhp so voi tong dién tich canh tac hang nam trung binh thoi
e Ql % ;zl}lletlllz(:r]l(gy r;;(})lctg:gc sir dung thyc € so voi tong lugng nude cung cap hang nam trung
T6 chire T6 chire quan 1§ lru vigc song Q2
Quan tr Luit, Nghi dinh va chinh séch vé quan trj nuge Q4
Lujt phip Khung phdp 1y (Nghi dinh, thoa thun...) vé khai .. Y . T
thé, i dung ngude e shng lén fnh,lién Qs USD/nguoi  Kinh phi dau tw cho ning cao kha nang tmg pho voi thién tai va bien doi khi hau binh quin

Ko dau ngudi trong mot nim
quac gia
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Bang 2. Khung d4nh gia an ninh ngudn nudéc luwu vue sdng.

Linh vue Chi thi Chi thi phu Shtity TT Phwong phap xac dinh
) Luong mréc sing todn b | Triévu m*/ngudi "ljf)ﬁg l%rqngA d(‘()irig chéy‘ pém cua lﬁuu Yuc s&";lr}g Atr;nlgk binh g]i(ai doan
Luong nude song sin c6 binh X nam tinh todn trén dau nguoi trong mot nam (chi so Falkenmark)
quan dau ngudi trong nam o Trigu m/ngudi  Tong hwong dong chay nim ndi dia ctia luu vuc song trung binh giai
Luogng nude song ndi dia 2 y , o .. A . K
X ndm doan tinh toan trén dau nguoi trong mot nam (chi so Falkenmark)
Nguon nuée 3
se:flucé Ty 1¢ lugng dong tir bén 3 v Ty 1¢ tong lugng dong chay nam tir ngoai chay vao ving so v6i
ngoai chdy vao ’ tng lrong dong chay nim toan b cia ving
Bién dbi cia dong chay nim 4 Heé s6 Cv
Chi s6 khan hidm nuée 5 % Ty luang nlf(yc sir dung/eung cép so v6i tong lrong nude sin c6
trong mot nam
Niing sudt sit dung nudc trong nong 6 USD/? Gia tri san phim nong nghiép trén mot don vi lugng nude str dung
nghiép (trong trot, chin nudi, thily san) trong mot nim
Nang suét str Gid tr kinh t nute Nén% sudt ?ﬁ du,ng nufyc tr}(zng cong 7 USD/® Gid tri sér} phém thuong maiﬁhayu cong nghiép trén mot don vi
dung nudc nghiép (khdng tinh thuy dién) lwgng nudc sir dung trong mot nam
Nang sudt st dung nudc trong thuong Gia tri san phém thuong mai trén mot don vi lugng nudc s dung
A . 8 USD/m? .
mai (buon béan, dich vy, du lich...) trong mot nam
Tl}iét ?ai do I Iut trén dau ngudi trong 9 U'SD/ngubi X Theo sb liéu théng k&
mot nam nam
Dién tich ngip o, ngip ing - . Ty lé.(.iijén tich dét bj ngap lut, ngdp tng so voi tong dién tich dét
tur nhién
DG lon cia Q T % Phﬁén cap theo Qmax/Qmaxlb hay tan suat cia tran 1ii [on nhat nm trén
e mot s0 song chinh
Téng s6 céc tran 1 (tir bio dong cép 1 trér 1én) trén tht ca céc song
Thién tai donuée L ut (bao gdm ca [ quéty  TAn Suat xudt hién I 12 86 lan/niim trong tho gian mgt nam dai biéu gan day hofc trung binh thai doan
5 nam gan nhat.
Thiét hai vé kinh té do han hén va xam . USD/ngudix  Tong thiét hai vé kinh t€ do han hén va xam nhdp mén binh quin
nhap man nam dAu nguoi trong mot nam
Tén sut han 14 S6 lan S6 1an xudt hién han han thuy van trong mot ndm
Dién tich bi han han 5 % Tyle die::n tivch bi han han thuy van so véi tong dién tich gieo trong
trong mot nam
Dién tich xam nhap man 16 % Ty 1€ dién tich xam nhap man so voi téng dién tich ty nhién
Chét lwong nu6e mit 17 Chi s6 chat luong nude mat WQI
| Chit hrong nue Chét lugng nu6e dudi dat 18 Theo quy dinh cia Bo Tai nguyén va Méi truong
Moi trudng nude Nt thii duge xi Iy 0 " T}"/ 1 nudf thé}i duge xit 1§ 50 v6i tong lwgng nude cung cp cho
cac nhu cau sir dyng
Tham thue vat Ty 18 thuc vat (chu yéu la rimg) 20 % Ty 1¢ thyc vat/rimg che phu (%)
T4 chite quan Iy Iwu vire song 21
Ludt 16 vé nude duge xdy dung va
N 22
thye hién
Quin Iy chung Higp dc, thoa thudn vé quan Iy song 27
Quin frj miti qude té va lién tinh/thanh phd
Kha ning thich tmg voi bién ddi khi o USD/ngudix  Déu tur cho kha nang thich tmg véi bién déi khi hau va tmg pho voi
hau va img pho véi thién tai vé nudc nam thién tai vé nude
. Nhin thire cita cong dong vé tai
Nhan thuc cia cong dong An thicc cia cong dong ve ti 25

nguyén nude va an ninh nguon nudc

TR

GHNOGCI:-IE 65(3) 3.2023



Bang 3. Khung danh gia an ninh nguén nwéc tinh/thanh phé.
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Linh vye Chi thi T Phwong phdp xdc dinh Don vi
1 Ty 1¢ dién tich khu vuc dugc cap nude tir duong ong (I11) %
An ninh nguon nuée Lugng nude T N
sinh hoat gia dinh 2 Lugng nudc tiéu ding binh quan dau nguoi (112) I/nguoi x ngay
Chét lwong nuée 3 Phit hop véi tiéu chuén chit lugng nudc (113) %
An ninh ngudn nude Phi nong nghi¢p 4 Ning sudt nuée kinh té phi nong nghiép (121) USD/m’
cho kinh te Nong nghiép 5 Ning sudt nude kinh té nong nghiép (122) USD/m’
An ninh ngudn nuge O nhiém ngudn nude 6 Ty 18 lugng nudc thai dugc xit Iy so voi tong hugng nude thai (131) %
cho mdi truong Tai nguyén thién nhién 7 Sur lanh manh cia cc thity vye trong tinh/thanh phé (132) 0-100
Thit hai do 1t lut/nguy hai cua 1 Iyt 8 DJ sau ngap ngut (141) cm
Thién tai lién quan voi nuoc e
Bién doi cua lugng mua 9 D9 léch so voi lugng mua trung binh (142) mm
Ning luc/kha nang doi pho 10 GDP trén dau nguoi (151) USD/nguoi
Quén trj va quan Iy 11 RO i trong hé théng cip nudc (152) %
Hiéu qua sir dung nude
12 Ty 1€ tai st dung nudc thai (I53) %

Phuong phap xac dinh mét sd chi thi ciia WSI
Xdc dinh chi thi vé nguén nwéc sin cé [9]

Téng lwong tai nguyén nweée tdi tao san cé: Tong lugng
tai nguyén nudc tai tao sin c6 thuong duoc lay bang téng
luong tai nguyén nudc mat (W ) va tong luong tai nguyén
nuéce dudi dat (W) trong ndm. Cho dén nay ¢ nudc ta van
chua co két qua danh gia tin cay vé trit lugng nudc ngam
c6 thé khai thac trong cac luu vuc séng va ving kinh té -
xa hoi. Mat khac, cling chua cé diéu tra, nghién ctru danh
gi4 lwong nudc tring gitra nude mat va nude ngam. Do do,
trong truong hop thiéu hay khong c¢é sb lidu vé nude ngam
va lugng nude trung, tong luong tai nguyén nude tai tao san
c6 trong mot ving (qudc gia, ving kinh té - xa hoi va luu
vuc séng) co thé dugce 14y bang tong lugng nudce song (W).
Gia tri W, dugc xac dinh bang tong cua luong dong chay
song tur ngoai vung chay vao (W_ ) va luong dong chay
song dugc hinh thanh trong vung (dong chay ndi dia - W_ )
trung binh thoi ky tinh toan va dugc tinh theo cong thire sau:

W=W_ +W

s,.nd

Gia tri cua W, W_ ” va W, duoc xac dinh theo phuong
phap tryc tiép (theo s0 ligu quan trac dong chay tai cac tram
thity vin) hay phwong phép gian tiép (tir mua theo mo hinh
toan thiy van va phuong phap tong hop dia 1y - ban do
duong ddng tri mé dun dong chay ndm, quan hé dong chay
nam va&i luong mua nam khu vuc).

Dao déng ciia tong heong tdi nguyén nuwde tdi tao san
c6: Puogc danh gia bang Cv cia tong lugng dong chay noi
dia hang nam cua chu01 W_ , trong giai doan 1977-2012
(hodc 2020) tiy theo s6 liéu dong chay thu thap dugc.

%HN%?-IE 65(3) 3.2023

Chi 56 cang thang nirdc WSI : Pugc tinh toan theo cong
thtrc sau:

WSI =W, /N; hoagc WSI =W __ /N
hay WSI =W, /N
trong do: W, .. W, vaW som . twong ung la tong luong

tai nguyén nudc song tai tao san co toan bg, tong luong tai
nguyén nudc song ti tao sin c6 ndi dia va tong lugng tai
nguyén nudc song tai tao mua can hang nam trung binh thoi
ky tinh toan; N: s6 nguoi trong ving.

Chi 56 khan hiem nuéc WSI,,: Pugc xac dinh bang ty
sO gilta lugng nudc cung cap cho cac nhu cau so voi tong
luong nude san co va dugc tinh theo cong thure sau:

WCC

WSl =
trong do: W va W tuong ung la lu’orng nudc hang nam
lay tur nguon cung cap cho cac nhu cau (sinh hoat, cong
nghiép, nong nghiép...) va tong luong tai nguyén nudc sin
¢6 hang nam (thudng dugc 1y bang tong lugng dong chay
song tai tao sin co).

Ciing nhu chi s6 cang thing nudc (WSI), khi tinh WSI
luong nude ngot sin cé tai tao duoc ldy bang tong luong
dong chay séng toan bd hang nam da khong xét dén tinh
bién doi theo thoi gian (theo mua trong nim va dao dong
giita cdc nam) clia dong chay séng sudi. Day 1a han ché ciia
phuong phép tinh hai chi s6 nay. Bang 4 dua ra chi sb cing
théng nudce tinh theo luwong dong chay ndi dia va toan bd cua
hé théng song Héng, Déng béng song Cuu Long va ca nuéce
v6i dan sb vao nam 2020.
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Bang 4. Chi sé cing thang nwéc tinh theo Iwgng dong chay
noi dia va toan bé nam 2020.

~ Chi s6 ciing thing
Din so

Luwgng dong chay nude tinh

Hé théng song (km*/nim) ;;‘;‘] the;/) dong chay W W, W W,
P (m*/nguoi x ndm) (o o
song/viing (triéu ( A)) (%)
N A \ I u’(‘fi ne

Ng{fat N.gn chun grdi) N.gn Toin bé

nuwde  dia by dia '
Song Héng 473 73,1 1204 333 2200 3620 1,6 39,3
Dongbingsing i 193 4713 180 10 26180 211 953
Ciru Long
Ca nudc 515 320 835 973 3290 8580 2,6 61,7

Ghicha: W, , W__,, W, trong (ng Ia tong lwong dong chay song subi

hang nam tlr ngoai chdy vao, nbi dia va toan bo.

DjlonciaQ,

bo lon cua Q_ duoc danh gia thong qua luu luong dinh
1 1on nhat nam trén cac song déc trung trong pham vi vung
(toan qudc, vung kinh té - xa hoi va luu vuc séng). DO 16n
cua Q  trong mdt ndm hodc mot giai doan dugc danh gia

bing ty le clia nd so voi gid tri trung binh thoi ky nhiéu nim
hay thoi ky quan tréc.

Do 16n cua Q  trén pham vi cd nude duge danh gia
theo s6 liéu quan tric Q,,, tai tat ca cac tram thuy van trong
thoi ky 1956-2012 theo hai phwong 4n: i) S6 liéu quan tric
Q. tai 85 tram thuy van trén cac song vira véi dign tich luu
vuc (F, kmz) tir trén 100 dén dudi 10.000 km?); ii) S6 licu
quan tric Q,,, tai 21 tram thuy van trén cic song 16n véi F
khoang trén 10.000 km?.

Trén co s& chudi sd liéu Q,,, tai cac tram thuy van duogc
lya chon (theo gidi han dién tich luu vyc néu trén va do dai
chudi sb liéu tir khoang 10 nam trg 1én, khong sir dung sb
liéu nhitng ndm chiu tac dong cua cac cong trinh hd chira)
tién hanh tinh toan theo cac budc sau:

Tinh gié tri trung binh, 16n nhit va nho nhét trong thoi
ky tinh toan.

Tinh ty 1¢ phan trim gia tri Q,,. lon nhét (K gmax
nhit (k ) so véi gia tri trung b1nh Q

1») vanho

Qmax,nn max,tb) :

kaax In — % kaax nn — M

max,tbh max,tb

Tinh chénh léch: d =k

kQmax Qmax,In - Qmax,nn

Xac dinh cac cép kaa bang cach chia dema lam 5
khoang bang nhau va xac dinh cip giita, cic cap trén va
dudi cap gitra cua k|

Tinh gid tri trung bmh k, o trén pham vi ca nudc theo
hai phuong phap trung b1nh s0 hoc va trung binh gia quyen
theo dién tich luu vyc tai tram thiy van dugc lya chon dé
tinh toan.
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Béang 5 d}ra ra phan cép do 16n cia Q,,,, trén pham vi cd
nude theo 6 liéu Q tai cac tram thuy van trén séng vira
va song lon Ngoai dac trung Q,,. tdc dong cua 1o dén an
ninh nguon nudc cling c6 thé dugc danh gia thong qua mat
s6 ’d{ic trung 1 }(héc nhu gia tri Qmax tung Gmg véi mot tan
suat nao do6 (chang han p=1%), tong lugng tran It hay mot
thoi doan 16n nhét nao do; s6 1an xuét hién cac tran 1a trong
nam trén cac séong sudi...

Bang 5. Phan cap dé Ién cla Q, . trén pham vi ca nwéc.

Loai T§ 18 (%) so v6i gid tri trung binh twong img véi cAp

song 5 4 3 2 1

Song vira 265 218 172 125 79

Song lon 224 187 150 112 75
Mirc do han hdan

Muc do tdc dong cua han thuy van dén an ninh nguén
nuée c6 thé duoc danh gia thong qua mot sé dic trung dong
chay song sudi trong mua can. D6 1a: luong dong chay mua
can, lugng dong chay 3 thang lién tuc nho nhét, lugng dong
chay thang nho nhét, dong chay ngay nhé nhat, dong chay
nho nhit va luu luong nude tuong Gmg voi mot cap tan sudt
bao dam nao d6 (75-90%) dugc xéac dinh trén duong qua
trinh duy tri luu lugng nudc trung binh ngay trong nam.

Tuy theo muc dich va sé liéu quan tric dong chay hién
c6 ma co thé lira chon mot trong sé cac dic trung dong chay
néu trén. O day, dé danh gia an ninh ngudn nudce trén pham
vi ca nude, ching t6i da st dung dac trung luu lugng nho
nhét (hay luu lugng trung binh ngay nho nhat).

Vé6i muc dich do, trén co sé sb lidu quan tric dong chay
trong thoi ky 1956-2012 tai cac tram thuy van trén cac song
d3 tién hanh tinh toan va phan cdp mirc d6 tac dong cua luu
lwong nudc nho nhét Q,,,) theo ty 1¢ phan tram sy bién d6i
ciia Q_ . so voi gid tri trung binh thoi ky quan trdc (tinh dén
nam 2012).

Phuong phép phén cép ty 1¢ phan traim dao dong ctia Q...
SO vOi gia tri trung binh thoi ky tinh toan ciing giéng nhu
phuong phap phan cép K ey Thoi ky tinh toén c6 thé chon
tr 10 nam tro Ién. Cac buoc tlnh toan phan cap k ., tal ting
tram thiy van nhu sau:

Tinh gia tri trung binh thoi ky tinh toan theo phuong
phép trung binh s6 hoc (Q,, ) va lya chon gi4 trj 16n nhat
Q1) V@ nho nhét (Q,n.0) trong thoi ky tinh toan.

Tinh ty 1¢ phan trim cua Q_, vaQ, sovéiQ . x
kain In 100 X Qmm In Q min,tb’ kain,nn - 100 X Qmm nn Q min,tb

Tinh chénh léch k od =k

kQmin
Chia d,

Qmin,nn

tir1 dén 5,
min

Qmin,In -

omin T2 1am 5 khoang: Tinh 5 cap k,,



biéu thi 5 mirc anh huéng cua Q. den an ninh nguon nudc.
Cép 1 biéu thi anh hu0’ng cua Q dén an ninh nguon nudc
16n nhit (mtc an ninh thap nhét trong s6 5 cdp), cap 5 bleu
thi mac do anh hucng thip nhét (mirc an ninh nuéc ngudn
cao nht trong s65 cap).

Tinh toan gié tri cac cip Ko, trung binh toan lanh thd
ca nudc cho 2 loai tram thiy van song vira va song lon theo
2 phuong phap: trung binh s6 hoc va trung binh gia quyén
theo dién tich luu vuc séng. Bang 6 dua ra két qua tinh toan
phan cap k theo loai song vua (83 tram) va séng 16n (19
tram). Can ch1 ra rang, do dong chay kiét tai mét so tram bi
tac dong cua con nguorl (hd chira, dap .) nén khong dugc
sir dung s6 liéu dé tinh K s d0 dO sO lugng tram thity vin
dugc dung dé tinh toan k min VA Ko, 12 khong hoan toan
bang nhau.

Bang 6. Phan cap mirc dd anh hwéng cua lwu lweng nhé nhéat
dén an ninh nguén nwéc toan lanh thé Viét Nam.

T§ 1¢ (%) so véi gia tri trung binh {mg véi cip k,

‘Qmin

Loai song
5 4 3 2 1
Song vira >150 120-150 90-120 60-90 <60
Song 16n >130 105-130 80-105 55-80 <55
Két luan

Dua trén nguyén tac lwa chon céc chi thi theo cac tiéu
chi SMART, KPI va khung WSI do mét sd t6 chirc qudc té
va nha khoa hoc trén thé gidi dé xuat, déng thoi xét dén dac
thi vé tai nguyén nudc, khai thac str dung va sd lidu co thé
thu thap duoc ¢ Viét Nam dé budc dau dua ra cac chi tiéu va
khung danh gia an ninh ngudn nudc cho toan quéc, luu vue
song va tinh/thanh phd. Tuy thudc vao sé lidu va dic diém
clia timg vung, luu vuc song ma cé thé didu chinh khung
cho phu hgp. Khung an ninh nguén nuoc dua ra trén day la
co s& quan trong dé danh gi an ninh ngudn nudc cia Viét
Nam s& dugc trinh bay trong bai bao khac. Trong khudn
kho mot bai bao, khong thé trinh bay chi tiét hét cac chi tiéu
¢6 thé didu chinh ciing nhu cach xac dinh céc chi tiéu nay
nhu thé nao dya trén s6 liéu thyc té thu thap duoc ciing nhur
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chuén hoa, phan cép cac chi thi. Tuy nhién, quan diém lua
chon cac chi tiéu va khung dénh gia an ninh ngudn nudc con
rat khac nhau giita cac nganh, linh vuc, cic nha quan Iy va
nghién ctru. Chic chén s& con c6 nhidu dé xuat khac va can
nghién ciru tiép.
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