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Tém tit: Chic nang ngudn nudc va viéc phan ving chirc ning ngubn nudc dugc xac dinh
trong quy hoach tong hop luu vuc song, quy hoach tinh 1am co s dé thyc hién cac bién phap
quan ly, bao v€ ngudén nude. Viée nghién ctru phan ving chirc nang nguon nude chi yéu dua
theo muc dich sir dung nudc, chua xem xét dén gid tri loi ich kinh té va bao v€ moi truong.
Bai bao str dung phuong phap phéan tich thr bac AHP dé lua chon b tiéu chi tbi uu xdc dinh
dugc chire nang ngudn nuée, muc dich str dung nudce dya trén gia tri loi ich kinh té va bao vé
moi trudng nude mit, ap dung cho luu vuc song Pong Nai. S6 liéu vé khi tugng thity van,
chat lwong nudc va hién trang khai thac st dung nuée mat trén Iuu vue duge cap nhat dén
nam 2022. Ket qua xac dinh dugc cac chirc nang: Cip nudc cho sinh hoat; Cap nudc cho
thuy dién; cap nudc cho san xuét cong nghiép; cap nudce cho du lich, dich vu; cap nudc cho
san xuat néng nghiép, giao thong thuy va cac muc dich khac cua 122 doan song, sudi trén
Ivu vuc séng Dong Nai.

T khéa: Chirc nang nguén nudc; AHP; Luu vuc song Béng Nai.

1. M& dau

Viéc nghién ctru phan viing chire ning ngudn nude phuc vu quy hoach téng hop luu vuc
song, quy hoach tinh 1am co s& dé thyc hién cac bién phap quan 1y, bao vé ngudn nudc dang
dugc quan tam, dic biét ddi véi cac luu vyc song lién tinh, trong d6 c6 luu vuc song Pong
Nai. Phan viing chirc niang cung cap nudc ciia doan séng duoc xac dinh dya trén viéc phan
vling chat lugng nudc song theo muc dich sir dung. Phan ving chat luwong nude song theo
muc dich sir dung 1a viéc phén chia song thanh cac doan theo gia tri vé chat luong nuéc theo
dic thu riéng ctia mdi doan song nham khai thac, s dung va bao vé mét cach c6 hiéu qua.
Theo nghién ctru cua [1] thi tong gié tri kinh té ctia nuwéc bao gom gia tri sir dung nudc tryc
tiép (co tiéu thu va khong c6 tiéu thu) cong véi gia tri sir dung gian tiép cong voi gia tri co hoi
va gia tri phi st dung. CaC nghién ctru [1-4] xé4c dinh tong gi tri kinh té tir cac nganh khai
thac str dung nudc bao gom nong nghiép, thuy san, sinh hoat, cong nghiép, thuy dién, du lich
dé xac dinh gia tri kinh té cia nuéc 1a ham muyc tiéu chinh, khai thac sir dung nudc cho moi
truong, du lich 1a ham muc ti€u rang budc. Nghién ctru [1] chi ra gié tri cua nudc dugce chia
thanh ba nhom nhu sau: (1) Thi trudng nudce hodc cac loi ich c6 lién quan dén nudc; (2) Coi
nude 1 hang hoa (san xuat) trung gian; (3) Coi nudc 1a hang héa (tiéu dung) cudi cung, duge
str dung truc tiép boi nguoi sir dung.

Céc nghién ctru gid tri cua nudc tir nhu cdu nude cb thé ké dén nhu sau: coi nudc st dung
cho trong trot 13 hang hoa san xuét trung gian [1, 5-8]; bao gdm gia trj kinh té va gia tri noi tai
gém loi nhudn thye tir viée st dung nudce hoi quy; loi nhuan thyuc tr viée st dung nudce gidn
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tiép [9]; gi tri ctia nuéc phu thude vao ngudi sir dung va cach sir dung, c6 tiéu hao va khong
cd tiéu hao [10]; gia tri sir dung nudc cho thuy dién dugc tinh trén chi phi/gia ban dién cho
mdi kwh [3]; gié tri sir dung nuée cho sinh hoat la hang hoa tiéu ding [8, 9]; gia tri sir dung
nuéc cho cong nghiép dura vao gid tri san pham cong nghiép [9].

Chi phi co hdi cua nude duge s dung dam bao duy tri sy séng cua dong song chinh 1a
bang loi ich dong song dem lai bao gom loi ich chdng lai sy xdm nhap min cua dong song,
chéng lai 6 nhiém, dem lai mua mang cho vung ha du, loi ich dem lai do dam bdo nu6c cap
cho sinh hoat, cdng nghiép, chdng bdi ling xoi 16 va suy thoai caa long sdng, cira song, duy
tri cac hoat dong giao thong thuy trén séng. Cac chi phi méi trudng bao gém chi phi xu 1y
nudc, chi phi ngan man, va mot s6 chi phi khac. Cac chi phi nay rét 16n néu khong dam bao
dong chay moi truong. Gia tri ciia nude stir dung trong moi trudng sinh thai dugc tinh dya trén
trung binh cua gia tri rong tang thém trén mdi don vi nudc. Gid tri nay 13 tong gia tri rong clia
san pham trén kh01 lugng nude ngot str dung cho mdi truong sinh thai. Nghién ctru cua [12]
st dung cac chi s chat luong nudc dé phan loai va phan ving chtrc ning ngudn nudc ciia
song Ganga.

Céc nghién ctru trong nudc lién quan dén phan ving chirc nang ngudn nudc cé thé ké dén
nhu nghién ctru [13-14], nghién ctru ndy tép trung phan chire nang ngudn nudc thanh cac
nhom: Chirc nang cung cap nudc: cho nong nghi€p, sinh hoat, thuy san, phat dién, cong
nghiép; Chirc nang dicu hoa: Diéu tiét dong chay, tiéu thoat nudc, tiép nhan nudc thai; Chirc
nang véan hoa - xa hoi: Giai tri, du lich, tao mo6i truong canh quan; Chire nang hd trg sinh thai:
Cung cip ngudn dinh dudng, phu sa, phuc hdi sinh thai, cung cip noi cu tra va sinh san cho
cac loai thity sinh. Tuy nhién, viéc nghién ctru phan viing chtrc niang ngudn nudc, muc dich sir
dung nudc dya trén loi ich kinh té va moi trudng chua duoc dé cap trong nghién ciru nay.
Nghién ctru cua [15] chu yéu tap trung nghién ctru gia tri cua tai nguyén nudc mat trong phat
trién kinh té - x4 hoi cta Thanh ph HO Chi Minh, luong gia kinh té d6i v6i str dung nuée cho
sinh hoat, c6ng nghiép, dich vu, tudi, giao thong van tai thuy va canh quan méi truong, lam
co s6 cho viéc phan bo tai nguyén nudc. Nghién ctru cia [16] thiét 1ap mo hinh thay van -
kinh té phan b6 nue ti wu luu vuc song Ba.

Hién nay cac nghién ctru xac dinh chirc ning ciing nhu phan viing chirc nang ngudn nuéc
chu yéu dua trén phan doan song va hién trang cling nhu muc dich st dung nudc ma chua
xem xét két hop ca vé gia tri loi ich kinh té va bao vé méi truong ciia doan song, chura xem xét
dén gia tri kinh té ctia nuéc thay doi tiy theo ddi tuong, thoi gian va vi tri st dung nude.
Ngoai ra, mot ) giai phap dé xuét con dinh tinh ma chwa duoc dinh luong, khién cho cac nha
quan 1y kho ra quyét dinh phut hop. Thong tin vé gia trj kinh té ctia nudc c6 thé s& rat hiru ich
cho viéc ra quyét dinh lién quan dén nhiéu khia canh ctia chinh sach nudc, vi du, dé danh gia
tinh hiéu qua trong viéc phat trién va phan bo tai nguyén nuge. Nhu vay viée nghién ciru phan
vung chirc nang ngudn nude, myc dich st dung nudc dya can phai dua trén gia tri lot ich kinh
té va bao vé moi truong nudc mat. Do d6 can su dung cong ngh¢ hién dai, tién tién trong phan
viing chitc ning ngudn nude, d6 13 st dung mé hinh thuy vin - kinh té - méi trudng véi quan
diém trong tim coi nude co gia tri kinh té ddc biét phu hop trong bdi canh ngudn nude ngiy
cang tré nén can kiét va khan hiém.

Diém méi trong nghién ctru 1a da ung dung thanh cong mo hinh phan tich thir bac AHP
dé lya chon bo tiéu chi tdi vu xac dinh dugc chic nang ngudn nude, muc dich st dung nudc
dua trén gia tri loi ich kinh té va bao vé moi truong nudc mat ddi véi tung loai churc nang
ngudn nude, theo myc dich sir dung nude, bao vé moi trudng dé tich hop cac ban dd, tir do
xay dung dugc ban dd phén vung chirc nang ngudn nude. Bo tiéu chi dugc xay dung 1a co s&
phuc vu tot, mang tinh chét dinh hudng cho cong tac quy hoach tai nguyén nudc, ap dung thu
nghiém cho luu vire song Pong Nai, 12 mot trong nhitng ving phat trién kinh té trong diém
cta ca nudc.
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2. Phuwong phap nghién ciru

2.1. Khu vuc nghién ciru

Luu vuc song Béng Nai la mot trong nhiing luu vie séng 16n cua Viét Nam gilr vai tro
quan trong trong phat trién kinh té - xa hoi caa dat nuée (Hinh 1). Séng Dong Nai bit nguén
tir Cao nguyén Liang Biang (Lam Dong) chay qua ving nii cao nguyén dén hd Tri An, sau d6
chay ngang qua thanh phé Bién Hoa, vé thanh phé H6 Chi Minh, dén ngi ba Miii Dén Do va
hop luu voi song Sai Gon.
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Hinh 1. Luu vuc song Dong Nai.

Téng dién tich luu vyc tinh dén cira song 38.600 km?, tong chiéu dai sdng chinh 437 km,
d6 ddc trung binh cta dong song 1a 0,42%. Ha du song Déng Nai - Sai Gon la dia ban phat
trién manh nhét ctia dat nudc véi cac thanh phé 16n: thanh phd H6 Chi Minh, Bién Hoa, Viing
Tau, Thu Dau Mét, 13 noi c6 cang qudc té va ndi dia quan trong, ciing 1a khu vuc phat trién
nén nong nghiép da dang va co tiém nang 16n. Tong luong dong chay phan bd khong déu theo
cac thang trong nam, téng luong dong chay trong 5 thang muia mua (tir thang VII - XI) chiém
t61 76% tong luong dong chay nam, dong chay thang 1on nhét tp trung vao thang X, chiém
20% tong lwong dong chay nam. Trong 7 thang con lai (tur thang XII dén thang VI nim sau)
téng lugng dong chay chi chiém 24% tong luong dong chay nam, thang c6 luong dong chay
nhé nhat thuong xuat hién vao thang III véi tong lugng dong chay chi chiém 1,4 % tong
luong dong chay nam. M6 dun dong chay nidm trung binh thoi ky 1985-2021 bién d6i manh
theo khong gian. Luu vuc phu cin ven bién thudc ha luu song Dong Nai c6 mo dun dong chay
nho nhét, khoang 15-20 I/s.km?. Khu vuc trung luu séng Dong Nai, thuong luu song La Nga
va thuong luu va ving thuong luu song Bé c6 md dun dong chay cao nhat, bién dong tir
45-50 I/s.km?, tai cac khu vuc dién tich nho, mé dun dong chay c6 thé trén 55 1/s.km?. Ving
ha du LVS La Nga, thuong luu song Sai Gon va khu vuc song Pa Nhim la khu vuc ¢c6 mé dun
dong chay trung binh dat tir 25-35 I/s.km?. Téng luong nudc mit cho muc dich khai théc, st
dung cho sinh hoat khoang 4,1 triéu m®/ngay.dém; cho cép nude do thi khoang 3,4 tri¢u
m®/nim; cip nudc cho ndng thon khoang 0,67 triéu m®/ngay.dém; cip nude cho cong nghiép
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khoang 5,4 triéu m®/ngay.dém; cap nude cho nong nghiép khoang 8,7 triéu m®/ngay.dém.
Theo s6 liéu tinh toan ndm 2021 nhu cau sir dung nuéc trén luu vue séng DPong Nai va ving
phu can vao khoang 10.021,71 triéu m®/nam, trong d6 nhu cAu st dung nudce cho chan nuoi 1a
94,53 triéu m® (chiém ty 1é thap nhat, chi 0,94% so v4i tong nhu cau), cho tudi cay trong la
4.990,98 triéu m® (chiém 49,8%), cho cong nghiép 1a 3.529,58 triéu m® (chiém 35,22%), cho
sinh hoat 12 1.027,3 triéu m® (chiém 10,25%) va cho thuy san 1a 379 triéu m® (chiém 3,78%)
[17].

2.2. Phwong phdp va so dé tiép cdn nghién ciru

Phuong phap ké thira, tong hop, phan tich tai liéu: Phuong phap nay duoc thuc hién trén
co s ké thira, phan tich va tong hop cac ngudn tai liéu, tu li€u, s6 liéu thong tin c6 lién quan
mot cach co chon loc, tir 46, danh gia chiing theo yéu cau va ndi dung nghién ctru. Ké thira co
chon loc cac két qua nghién ctru c6 lién quan dén co s khoa hoc va quy trinh phan ving CLN
theo muc dich st dung trong va ngoai nudc.

Phuong phap GIS tich hop v6i m6 hinh SWAT tinh toan phén doan séng phuc vu phan
ving chirc nang ngudn nudc. Mo hinh SWAT dua trén cac ban do s6 vé dia hinh (DEM),
song ngoi, dudng bao luu vue dé tinh toan va chia luu vuc ra thanh cac viing hay cac luu vue
nho (sub-basin). (Pay la cac Iuu vuc cia cadc nhanh song chinh trong luu vuc nghién ctu)
[18].

Vi bo s6 lidu str dung cho md hinh SWAT dugc thong ké trong bang 3, Sau khi nhap
vao sd liéu ban d6 d6 cao sd hoéa DEM, xéc dinh céc thong sb thiy van cta luu vue nhu 1a: do
déc luu vuc, tich liy dong chay, huéng dong chay, mang ludi song... Str dung ban dd sb do
cao (DEM), mang luéi tram thuy van dé chia thanh cac tiéu luu vuc bing cac cong cy cua
Arcgis. Két qua phan chia tiéu luu vuc dé tinh toan xac dinh phan ving chirc niang ngudn
nudce trén luu vuc song Pong Nai 12 122 tiéu luu vuc, cu thé nhu hinh 2.
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Hinh 2. Phén chia tiéu luu vyuc trong md hinh SWAT cho Iuu vic song Dong Nai.
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Phuong phap mé hinh phan tich thr bac AHP dé lwa chon bo tiéu chi tdi uu xdc dinh
duoc chirc ning ngudn nude, muc dich sir dung nude dua trén gia tri loi ich kinh té va bao vé
mdi truong nude mat: Nghién ctru s dung phuong phap phén tich tha bac AHP (Analytic
Hierarchy Process - AHP) dé xac dinh thir tur sap x&p cac chirc nang ngudn nude cho moi tiéu
lwu vure hay mdi doan séong. AHP cung cap cho nguoi ra quyét dinh mdt cach tiép can truc
giac, theo su phan doan thong thudng dé danh gia su quan trong cia mdi thanh phan thong
qua qua trinh so sanh cip. Theo nghién ciru cua [1] phuong phap AHP thi A/B > 1 néu nhan
t6 A quan trong hon nhan t6 B va nguoc lai A/B < 1 khi A kém quan trong hon B. Néu A va
B quan trong nhu nhau thi A/B = 1. Muc d6 quan trong ctia A so voi B cang ting khi ty s6
A/B cang 16n. Nguoc lai, néu ty s A/B cang nho thi mirc 46 quan trong cta A so véi B cang
giam. Nghién ctru [1] dua ra “so sanh cdp thong minh” theo thang ty 1¢ (Bang 1).

Bang 1. Bang so sanh cé@p thong minh cia AHP.

<< Kém quan trong hon Quan trong hon >>
1/9 17 1/5 1/3 1 3 5 7 9
Kémaquan Kémaquan Kémaquan Kém quan Quan Quan Quan Quan Quan
trong hon tronghon tronghon  trong hon trong trong hon tronghon trong hon trong hon
ritnhidu  rat nhiéu nhiéu bang nhau nhiéu ritnhiéu  rat nhiéu
1in 1in

Trén nguyén tac so sanh noi trén, xay dung ma tran cac cdp so sanh. Va tr ma tran nay,
theo Vector nguyén li Eigen tinh dugc mot “tap hop céc trong s6 phul hop nhat”. Tinh toan
trong s6 cho timg nhan t6 J trong tap hop nhan t6 theo phuong phap st dung vector nguyén ly
Eigen bang cach chia timg gia tri trong mdi cot cho tong gid tri trong cot do de thiét 1ap ma
trén, gia tri trung binh trén moi hang cia ma tran chinh la trong s6 cua cac yéu td tac dong co
gia tri tu 0 den 1. Phuong phap “So sanh cdp thong minh” c6 the phan tich 16 qua vi du sau
day (5 yéu t6 véi cac diém tuong tng 1, 3, 5, 7, 9): Cho cac nhan té tac dong phat sinh tai
bién: A, B, C, D, E va x4y dung ma tran so sanh cap thong minh nhu bang 2.

Bang 1. Ma tran so sanh cac yéu to.

Céc nhan tb A1) B(3) C(5) D(7) E(9)
A(1) 1 3 5 7 9
B(3) 1/3 1 1.67 2.33 3
C(5) 1/5 1/3 1 1.4 1.80
D(7) 17 1/5 1/3 1 1.29
E(9) 1/9 17 1/5 1/3 1

Tinh toan vector nguyén ly eigen bang cach chia gia tri cia cot cho tong gia tri cua ti s6
trong cot nay. Két qua duoc ma tran voi gia tri moi nam trong khoang gia tri 0 va 1 khi tong
cua cac gia tri theo cot bang 1. Gia tri trung binh cta dong trong ma tran nay tuong img voi
trong sO cho ti€u chuan do [1]. Dua theo ma tran nay, v6i phuong phap tinh trong so cua
Jones [4] tinh dugc to hop céc trong sb phu hop sau: A =0,59; B=0,20; C=0,11; D=0,07;
E =0,04.

So sanh céc tiéu chi theo tirng cap, muic do quan trong cua cac cap tiéu chi. Cac mic do
uu tién (cac gia tri ajj, voi i chay theo hang, j chay theo c6t) theo cép cua cac ti€u chi c6 cac
gia tri nguyén duong tur 1 dén 9 hoac nghich dao cua cac s6 nay, ta dugc ma tran vudng (n><n)
nhu Bang 2. H¢ s0 ctia ma trén dugc lay tir diém s6 ciia viéc so sanh cip gitra cac thanh phan,
yéu t6 hay céc tiéu chi. Théng qua ¥ kién chuyén gia x4c dinh duogc gia trj so sanh cip, do do
gi4 tri hé s6 ma trin twong quan phu thudc vao tinh chi quan ciia cac chuyén gia trong viéc
dinh luong trong sb cho cac muc tiéu. So dd phuwong phap luan giai quyét bai toan dugc trinh
bay trén hinh 3.
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Nghién cifu xic dinh bé tiéu chi xic dinh dwge chire ning nguén nwéc, muc

» dich sit dung nwire dwa trén gid tri lgi ich kinh té va bio vé méi trwéng
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Hinh 3. So db c4u trac nghién ciru.

2.3. Dit liéu swr dung trong nghién curu

Cac lgai dix liéu dau VélO‘Vfl pguén thu thap q& liéu duge thé hién tai Béang 1. Cac ban dd
s dung dat nam 2019, ban d6 tho nhudng, ban do DEM kich thudce 6 ludi 30mx30m duoc sur
dung dé tinh toan.

Bang 3. Cac loai dir liéu can thiét dé phuc vu phan ving chirc ning ngudn nudc.

T

Loai dir liéu

Ngudn dir liéu

[y

9

Dit ligu khong gian (dudi dang ban do s0)
Bén d06 s6 hoa d¢ cao DEM luu vuc song Dong Nai

Ban d6 hién trang su dupg datnam 2019 tai cac tinh
thudc luu vuc song Pong Nai, ty 1€ 1:100.000 -
1:200.000

Ban db thé nhudng luu vuc song Pong Nai ty 18
1:200.000

Ban d6 thé hién mang ludi song sudi, tram do khi
tugng thuy van, ho chira trén Iuu vyc séng Dong
Nai ty 1¢ 1:100.000

Tai liéu v& s6 lidu quan tric chét lwong nudc tir cac
dé tai dy 4n, tir s liéu quan tric moi truong hang
nam vung luu vue séng Dong Nai

Tai lidu v& hién trang khai thac str dung nudc mat
trén ving luu vyce song Dong Nai.

Chi phi nudc sach (gia dich vu nudc sach hién nay)
clia cac tinh thugc luu vuc song Pong Nai

Gia ban ndng san, chi phi vat tu ndng nghiép phuc
vu san xuat néng nghiép: khdi lugng phan dam, gia
phan dam, lan, kali....

Thué phi bao vé méi truong dbi véi nude thai

Dit liéu mo hinh d6 cao sb (Digital Elevation
model-DEM) véi d6 phan giai 30m x 30m.
(https://earthexplorer.usgs.gov/).

Céac S¢ Tai nguyén va Méi trudng cua cac tinh
thuoc luu vuc séng Dong Nai, Quy hoach tai
nguyén nudc luu vuc song Déng Nai, Cuc do dac
ban do.

Céc S¢ Tai nguyén va Moi truong cua cic tinh
thuoc luu vuc song Dong Nai, Quy hoach tai
nguyén nudc luu vuc song Déng Nai, Cuc do dac
ban do.

Céac S¢ Tai nguyén va Méi trudng cua cac tinh
thugc luu vuc sdng D(“)ng Nai, Quy hoach tai
nguyén nude luu vye song Dong Nai, Cuc do dac
ban do.

Chi cyc bao v¢ moi trudng céc tinh thudc luu vuc
song Dong Nai.

S¢ Tai nguyén va M6i trudng cia cac tinh thudc
lru vue song Pong Nai.

Céc cong ty cip nudc cua cac tinh thude luu vuc
song Pong Nai.

Tham khao gia thi truong

Tham khao gié thi truong

2.4. Xac dinh bo tiéu chi, chi so xac dinh chirc nang nguon nuoc dwa trén gia tri loi ich kinh
te va bao vé moi truong nuwoc mat

Dua trén nhom ti€u chi vé ngudén nudc, myc dich sir dung nude dua trén chire nang cua

doan sdng, gia tri kinh t€ cia nudc va gia tri bado vé mai truong, xay dung khung tiéu chi danh
gia xac dinh chirc nang nguon nudc dua trén gia tri o1 ich kinh té va bao v€ moi trudng nudce
mat (Hinh 4).
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S Chidu dii doan sdng (C1)

s L Diém phin los, nhip bws (C2)

: Muc dich sit dung mrde dira — ——

- — - - . = . Kha néng tisp nhin mroc théi, sic chiv t3i cda ngwon meec (C3)

3] trén vide phin doan séng (B1)

‘E Muc dich =it dung nwoc (C4) |

Aah hudns thiy wids (C5) |

[ LITT

Z Chids ¢&i xém nhip min g vai 4950 (CF) |
E Ehu din cr (CT)
=':In R - . Khu céng nghisp (C5)
.é" a0 Muc dich sit dung nirde dwa
= E trén chircndng cia doan song K bio ton da dang sinh thai(Cg)
o
[ZI-1 2 - — P - -
= = [B_} —— Phuc vomuc dich phat trisn kinh 42 - 28 hoi  Cép nwec che SHNN,CH, TS, MT... {C1I)
o
L] EE I Ehu béo tén gid i vin héa lich s (C11)
o
E. ‘: — Gia tri =it dung nwec cho sinh hoat (C12)
;s - = - >
’5 5‘ —_ Gis tri sir dung nwec cho néng aghisp (C13)
-
=
= = —{ Gid tri 5 dynz nUGe cho céng nehidp (C14)
_‘g g Muc dich sit dung nirde dwa
= ] E i3 i Lo 4 -3 g 3 Gis trj =it dung nwec cho thiy didn (C15)
En'ﬂ trén gia tl loi ich kinh te (B3) el =ir dyng meoc cho thiry dign (C15)
- E Gig tri sif dung nwoc cho nubi ting thiy sin (C16)
=
= 'E Gis tri =it dung neoc cho giso thing thiy (CLT)
-
E' Gia tri =it dung nwoc cho dich vu, du lich (C1B)

Gia tri =i dung noec cho mdi teing sinh thai (C18)

Wi trl nEudn nwec (C20)

Gis tri bdo ton, béo v cia Sozn sing (C21)

Hién trang chét lwgng nwoc hisn tai (C22)

INNENEN

Muc dich sit dung mrde dira
|——— trén =a tn loi ich m &1 trromg D kisn chét loens nwoc trong toeng 1ai (C23)

B4) (I Eha ning tir lam sach (C24)

Tiéu chi de phin ving chirc n

— Chat lwong nooc =50 hop lrs (C25)

— QH thodt mrec va HT xir 1¥ nwoc thai KV dén ar, kho CN thuoc LVS (C26)

Hinh 4. B§ tiéu chi phan ving chirc nang ngudn nude, muc dich sir dung nude dua trén gia tri loi ich
kinh té va bao vé méi truong.

3. Két qua va thao luin

3.1. Xdc dinh va tinh trong sé cdc yéu té

a) Xay dung ma trin mirc d6 quan trong gitra cac yéu to

Xay dung ma tran mtc do quan trong ddi véi cac yéu t anh hudng dé xac dinh duoc
trong sO W cho tung yéu t6 anh huéng hay mirc d§ quan trong ctia cac yéu t0. Dua trén y kién
chuyén gia, xac dinh dugc muc dd quan trong gitra cac cap yeu to va dugc kiém ching lai tu
s0 li€u, tai liéu thuc té. K&t qua tinh ma tran mic d6 quan trong doi véi cac yéu to (Bang 4).

Bang 4. Ma tran mirc d¢ quan trong ddi véi cac yéu to [A].

Muc dich sir Muc dich sir Muc dich sir

Muc dich sir dung i . )
iz i o dung nwécdwa  dung nwoc dwa dung nuwéc dua
STT Yéu to nudc dua trén viée . L. R L
. . trén chirc nang trén gia tri loi trén gia tri lgi
phan doan song . A . . £ . Ae o
cua doan song ich Kinh té ich moi truong

Muc dich st dung nudc dua trén
1 . \ A 1,00 1,50 0,67 0,75
viéc phan doan song

Muc dich st d rdc dua tré
He CIeh st ding nuoe dua fen 0,67 1,00 0,33 0,75
chirc nang cua doan song

Muc dich st di ¢ dua tré
'uc . 1c. ,su .ng Turoc va trén 150 3.00 100 133
gia tri lgi ich kinh t€

Muc dich st dung nudc dua trén

4 L, L 1,33 1,33 0,75 1,00
gia tri lgi ich mdi trudng

Téng 4,50 6,83 2,75 3,83
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b) Xac dinh trong sb cho ting yéu t6

95

Trén co s& mirc d§ quan trong cia cac yeu to s€ tinh dugc trong s6. Két qua xac dinh
trong s dugc thé hién & bang 5.

Bing 5. Ma tran bién d6i va trong s6 [B].

Muc dich sir Muc dich sir Muc dich sir Muc dich sir
TT  Yéutb dung nuéc duwa  dung nuéc dua dung nuéc duwa  dung nuéce dua Trong
€u to ‘
trén viéc phin trén chirc ning trén gia tri loi tréngia trilgi  so W [B]
doan song ciia doan song ich kinh té ich méi trudng
Muc dich str d oc d
1 e el st dung nuoe QA -y oy 0,22 0,24 0,20 0,220
trén viéc phan doan song
Muc dich sir d 5c d
2 e Gich swdung nuoe dua - g 0,15 0,12 0,20 0,153
trén chirc ndng cua doan song
Muc dich str d uge d
3 e CICh s GUNg Mot Qa4 33 0,44 0,36 0,35 0,371
trén gia tri loi ich kinh t&
Muc dich str d uge d
4 e GICh st GURg Iuoe QUa 4 35 0,20 0,27 0,26 0,256
trén gid tri lgi ich moi truong
Téng 1,00 1,00 1,00 1,00 1,00

¢) Kiém tra tinh phu hop cuia trong sb

Dé kiém tra tinh phi hop cia trong s6 dugc xac dinh bang vector tong trong sb va vector

nhit quan. Vector trong s 1a ma tran [C] duoc tinh bang [C] = [A]X[B].

Bang 6. Vector trong s6 [C] xac dinh theo céac yéu t6,

Vector trong sb

[CI=[A]X[B]

1 Muc dich sir dung nudce dya trén viéc phan doan song 0,89
2 Muc dich sir dung nudce dua trén chitc nang cua doan song 0,62
3 Muc dich str dung nudc dya trén gia tri loi ich kinh té 1,50
4 Muc dich sir dung nudc dua trén gia tri 1oi ich méi truong 1,03
- Vector nhat quén [D] dugc tinh theo cong thirc= [C]/[B].
Bang 7. Vector nhét quan [D] duoc xéac dinh theo cac yéu td.
Vector nhit quén [DI=[C)/[B]
1 Muc dich str dung nude dua trén viéc phan doan song 4,04
2 Muyc dich str dung nudc dya trén chirc nang ctia doan song 4,03
3 Muc dich sir dung nude dua trén gia tri 191 ich kinh té 4,05
4 Muc dich st dung nudc dya trén gia tri loi ich méi truong 4,03

- Chi s6 nhé’t quejn CI=0,01 o
- RI1a chi s6 ngau nhién ing v6i 9 yéu to, tra bang RI = 1,45
- Ti s0 nhat quan CR = 0,08 <0,1
d) Panh gia thang diém cho timg chi s6

Trén co s¢ y kién cua cac chuyén gia, thong qua hoi thdo va dya vao tinh hinh s6 liéu,
kha nang 4p dung cia mo6 hinh va céc tiéu chi da dugc xac dinh & trén, dé xuat thang diém (10

diém) cua tung chi so.

e) Két qua danh gia dua trén cac chi tiéu danh gia phan vung chirc ndng ngudn nudce trén

luu vyc song Bong Nai.

Sau khi tinh toan dugc gia tri ctia cac chi so thanh phan cta cac bo tiéu chi, dé tinh duogc
chi s6 trén luu vyuc song Pong Nai ciia nhom céc chi tiéu thanh phan, ta can xac dinh dugc



Tap chi Khi twong Thity van 2023, 755, 88-99; doi:10.36335/VNJHM.2023(755).88-99 96

trong s6 cho timg chi s6 thanh phan sao cho téng trong s ctia cic chi s thanh phan nay bang
1 (100%). St dung phuong phap tinh toan trong sé AHP nhu trinh bay & trén, tién hanh thiét
1ap cac ma trdn so sanh, danh gia tinh nhit quan cua cac diém sb danh gia cua cac chuyén gia
thong qua chi s CR (CR < 10%) va tinh toan xac dinh dugc trong sd cia cac thanh phan cua
cac bién, tiéu chi va khia canh cu thé két qua tinh toan thé hién & cac biéu dd va trong s cua
cac khia canh d6i véi chi s6 tong hop ciia luu vue song Dong Nai thé hién ¢ cac hinh 5.

Bieu do trong so cac bien cia cic tiéu chi mye dich s dung
nwéc dua trén viéc phan doan song

0,107 0,108 o .
= Chitu dai doan sdng

Biéu @6 trong s0 cAc bién ciia cdc tiéu chi myc dich sit dung
nwée dira trén chike nang cia doan song

0,128

0,197

= Khu dan cr
= Diém phén hru. nhap hru

0,129 i a . nh
0,171
thai, stec chiu tai cua nguon
fmrdc

Kha nang tiép nhin mrdc
= Muc dich st dung mréc

= Khu cong nghiép

K_hu bao ton da dang sinh
= Phyc vu muc dich phat trién
0,226 kinh té -xa hoi
= Khu bao ton gid tri van héa
lich s

¢

0,166

u Anh hwong thiy tridn
0.275 0,200 - -

Biéu d6 trong so ciic bién ciia cic tiéu chi muc dich sit dung nwére dwa trén gid tri loi

ich vé moi frromg
2188

Hinh 5. Biéu d6 trong s6 cac bién cua céc tiéu chi muc dich sir dung nude dua trén viée phan doan
song, chirc nang cua doan song, gia tri lgi ich kinh t€, gia tri 191 ich méi truong.

Biéu @6 trong s cic bién ciia céc tiéu chi muc dich sir dung
nwrdre dira trén gid tri lgi Kinh té

0,060 0,004
= Gia tri sir dyng mréc cho sinh

hoat
0,143 2 7
= Gid tri sw dung mrdc cho
0,152 néng nghiép
Gia tri sit dung mwoc cho
cong nghigp
0,089 = Gid tri sir dung nwée cho thiy

dién
= Gia tri swr dung mrée cho nudi
trong thuy san

Vi i ngubn mrée

» Gié ri bio tén, bio vé cia doan séng
Hién trang chét hvong mrée bién t=

= Dy lién chit rong mede wong trong ki

= Kb néng ty bim sach

Chit zong mwée sau bop hru

0.065 0.158 Gia tri st dung mwde cho giao
théng thy

® Gia tri sit dung mwoc cho dich
vu, du lich

® QH thodt mréc va HT e awde thai KV
din o, kim CN e LVS

0,236

3.2. Xdc dinh phédn ving chirc ndng nguon nwéce trén leu viee séng Pong Nai

Duya trén két qua tinh toan danh gia hién trang ngudn nudc vé mit sb luong, chat lugng,
nhu ciu st dung nudc, hién trang xa thai vao ngudn nudc, xac dinh gia tri st dung nudc cho
cac nganh khai thac sir dung nudce khac nhau, can cur trong s6 cua ting chi s6 xac dinh dugc
chtrc nang nguon nude dua trén gia tri loi ich kinh té va bao vé méi truong nudc mit cho luu
vue song Pong Nai, két qua thé hién trong hinh 6 [19].

4. Két luan

Két qua nghién ctru cho thdy véi cach tiép can st dung moé hinh SWAT két hop voi
phuong phap phan tich thtr bac AHP, dong gép ¥ kién cuia cac chuyén gia da xac dinh dugc
b0 tiéu chi, chi s6 xac dinh chirc nang nguén nude dya trén gia tri loi ich kinh té va bao vé
mdi trudng nude mat, 4p dung cho luu vire song Pong Nai. Két qua xac dinh dugc chirc ning
ngudn nude cho 122 doan song voi cac chirc ning co ban: (1) Cap nudc cho sinh hoat; (2)
Cép nudc cho thiy dién; (3) Cap nude cho san xuét cong nghiép; (4) Cap nudc cho du lich,
dich vu; (5) Cip nudc cho san xuat nong nghiép. Céac chirc ning dé duogc thay doi tuy theo
muc dich str dung va gia tri kinh t& nuéc cia ting doan song. Khi nhu cau thuc tién trong quy
hoach luu vuc song can chi tiét, co thé chia nho hon véi cong cu hd trg trong mo hinh SWAT
phan chia cac tiéu luu vuc, ap dung b ti€u chi néu trén, co thé phan vung chirc nang nguén
nude mot cach chi tiét hon. Viée ap dung phuong phap phan tich thir bac AHP cho luu vuc
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song lién qudc gia s€ con c¢6 nhi¢u han ché do khong c6 day du thong tin cia luu vuc ¢ ngoai
lanh tho Viét Nam.

BAN PO PHAN VUNG CHUC NANG NGUON NUGC TREN LUU VU'C SONG PONG NAI

CAM PU CHIA

|||||

Hinh 6. Ban db phan ving chte ning ngudn nude luu vue song Pong Nai.

DPong gop cua tac gia: Xay dung y tuong nghién ctru: P.T.H.L.; Lwa chon phuong phap
nghién ctru: P.T.H.L.; Xt ly s0 liéu: N.H.S.; Xac dinh tiéu chi: P.T.H.L., N.H.S.; Viét ban
thao bai bao: P.T.H.L.; N.H.S.; Chinh stta bai bao: P.T.H.L.

Loi cam on: Nghién ctru nay duogc thuc hién dudi sy tai tro cta dé tai nghién ctiu khoa hoc
cap Bo Tai nguyén va Moéi truong nam 2022 “Nghién ctru phan vung chirc ndng nguén nudc,
muyc dich st dung nudc dua trén gia tri 191 ich kinh t€ va bao v&€ moi trudng nudc mat”. Tap
the tac gia tran trong cam on sy giup do cua Vu Khoa hoc Cong ngh¢, Cuc Quan ly Tai
nguyén nudc, Trung tdm Gidm sat tai nguyén nudc va Ho trg phat trién luu vuce song, Cuc
quan ly Tai nguyén nudc trong qua trinh thuc hién nghién ctru nay.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru cta tap thé tac
gia, chua dugc cong bo ¢ dau, khong dugce sao chep tir nhirng nghién ctru trude day; khong co
su tranh chap lgi ich trong nhom tac gia.
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Research to develop a set of criteria and indicators to determine
water resource functions based on the value of economic benefits
and protection of surface water environment for the Dong Nai
river basin

Pham Thi Huong Lan®*, Nguyen Hoang Son!, Ngo Khanh Linh?
! Thuyloi University; lanpth@wru.vn; sonnh@wru.vn; linhnk610@wru.vn

Abstract: Water source functions and zoning of water source functions are determined in
the general river basin planning and provincial planning as a basis for implementing
measures to manage and protect water resources. The study of functional zoning of water
resources is mainly based on the purpose of water use, without considering the value of
economic benefits and environmental protection. This article introduces the AHP
hierarchical analysis method to select the optimal set of criteria to determine water source
functions and water use purposes based on the value of economic benefits and surface water
environmental protection, applying for Dong Nai river basin. The results identified the
following functions: Water supply for daily life; Water supply for hydropower; Water
supply for industrial production; Water supply for tourism and services; Water supply for
agricultural production, navigation and other purposes of 122 river and stream sections in
the Dong Nai river basin.

Keywords: Water resource function; AHP; Dong Nai river basin.
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