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Tém tat: Bai bio nay trinh bay cac phuong phap dé xac dinh gia tri cua cac chi tiéu kiém
ké tai nguyén nudc cho Viét Nam bao gébm tong lugng mua, tong luong nudc mat, chat
luong nguon nude mat, trit lwong va chat luong nude dudi dat hién trang khai thac st dung
nudc mit va nude dudi dat, hién trang xa nudc thai vao ngudn nudc, va gia tri tai nguyén
nude cho cac truong hop co day du s6 liéu, thiéu s6 liéu va khong c6 s6 lidu. Két qua kiém
ké thir nghiém cho mét sd chi tiéu cta luu vue song Ba cho thay, tong lugng nude mua nam
trung binh trén luu vuc 1a 1823 mm; téng lugng nudc mat trung binh nam tai tram Cung
Son 14 7.973,63 triéu m°, téng luqng khai thac st dung cho ddi tuong st dung nudc chinh
(cho thuy dién) 12 6.085,49 triéu m®. Cac két qua nay duoc kiém ké dya trén tai liéu hién c6
nén c6 do tin cay cao va co thé sir dung dé 1ap cac phuong an quy hoach tai nguyén nuéc
cho luu vuc song nay. Phuong phap xac dinh cac chi tiéu kiém ké trong bai bao nay c6 thé
duoc st dung dé kiém ké tai nguyén nude cho cac luu vuc song tai Viét Nam.

Tur khéa: Tai nguyén nudc mua; tai nguyén nudc mat; tai nguyén nudc dudi dat; chi tiéu
kiem ké&; phuong phap kiém ké; luu vuc song Ba.

1. Mé diu

Trong bai bao “Su can thiét thuc hién kiém ké tai nguyén nudc tai Viét Nam” [1], cac
tac gia da phan tich dugc viée thyc hién kiém ké tai nguyén nudc tai cac nude trén thé gidi
cling nhu nhin manh nhimg kho khan, thach thirc khi thuc hién cho Viét nam. Pén nay, cong
tac thong ké, kiém ké tai nguyén nudc cua B Tai nguyén va Mai trudng van chua duoc trién
khai dong bo & cac cap Ly do chinh la vi cac khai niém, ndi dung, phuong phap dbi véi cac
chi tiéu thong ké, kiém ké tai nguyén nude chua dugce thdng nhat, chuin héa trong tinh toan,
cac chi tiéu chua phan anh dugc moi lién hé gitra tai nguyén va khai thac st dung.... Pac
biét, hién nay la trong bdi canh bién doi khi hau va hau hét cac song cua Viét Nam da xay
dung cac cong trinh khai thac diéu tiét nudc, nén cac quy luat khi tuong thiy van va tai
nguyén nudc di thay doi [1]. Do vay viéc xay dung dugc cac chi tiéu kiém ké tai nguyen
nudce 1a hét strc quan trong, dam bao sy thanh cong ciia dé an kiém ké tai nguyén nudc quic
gia.

Céc t6 chure qubc té nhu FAO [2], cac nuge phat trlen Scotland [3], My [4 1, Uc[5 ... déu
da thuc hién thong ké, luu trit va cung cap thong tin vé tai nguyén nudc cia quoc gia dé phuc
vu nghién ctru khoa hoc va phat trién kinh té - xa hoi. Cac thong tin nay bao gdm dong chay,
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mua, bdc hoi theo thang/ nam, thay doi dong chay ngam va dong chay mat trong nam, 1t lut,
han han, nhiét d6, mua hang nam. Pa s cac thong tin nay duoc xuat ban trén websites ciia
cac co quan chuyén mén va khong giéi han truy cap véi cac ddi tuong sir dung khac nhau.
Tuy nhién cac thong tin thong ké, kiém ké vé tai nguyén nudc con kha han ché va khong
duogc cong bd mot cach day du.

Bang 1. Tinh hinh thong ké tai nguyén nudc ctia mot s6 nude trén thé giéi.

Lién B
0 BANE h4i Nhat An

ang Yéutd  TT Chi tiéu °* Anh Uc Xo -la-
muc Ky N Lan Ban D9}
cii_ desh
1 Téng luwong nudc mua X X X X X X X X
Miic bién dbi so véi nam trude va
Tai nguyén 2 nim binh thudng (trung binh nhidu X X
nudc mua ném)
Phan phéi trong ndm X X X X X
4 Phan bé trong khong gian X X X X
5 Téng luong nudc mit X X X X X X
Tai nguyén 6 Ty 1€ luogng nudc mat dugc hinh «
o thanh tr mua
nudc mat s, R R 5
Téng tai 7 Murc bién doi so voi thoi ky nhieu
nguyén ne‘}m
nude Tf"mg luong tai nguyén nudc dudi
g dat trén pham vi toan tinh, cac don < « «
Tai nguyén vi hanh chinh va luu vuc song (hé
nude dudi dat théng song)
Mirc bién ddi cia tai nguyén nudc
9 L, ok X X
dudi dat
10  Tbng tai nguyén nude X X X X X X
. 1 A A 2
Téng tai 1 LLi(mg nude binh quan trén 1 km « X < x X X
A . dién tich
netyen uoe L b¢ binh quan dau nguoi
in
12 wong Iiuocv . g X X X X X X
trong mot nam
Péng thai tich Tf)ng lu'(mg nué‘c.trfr. Erong cié.c l(jai
trit nuSe tron 13 ho chtra vao thoi diem cudi nam
u X
Dong x4 £ trong cac don vi hanh chinh va luu
L cac ho chira .
thai tich vuc song
trir nudc  Tong dung
tichhd chiratw 14  Téng dung tich cac hd tu nhién X X X X X X
nhién
15 Téng lwong nudce cung cip cho cac «
Luon nhu ciu & bén ngoai dong séng
', g . Téng lugng nudc sir dung & ngoai
nudc Lugng nudce 16 . . X
£ dong song
cung cung cap cho o a .
Lo, . PO Luong nuéc tiéu hao trong qui
cap, st cacnhucauva 17 . : X X X X X X
n trinh sir dung
dung, tiéu hao ., .
i Luong nudc st dung trong cac
tiéu hao 18  thanh phd, khu cong nghiép quan  x X X X X
VA nude . pho, g nghiep q
thai Luong nuéc e
.. & 19 Tbng lugng nudc thai X X X X X X
thai
Khai Luong nudc khai thic st dung
théc su trong cic nganh: sinh hoat, néng
dung tai 20 nghi¢p, cong nghiép, khai khodng,  x X X X X X
nguyén du lich, thiy san,thuy dién, san

nudc

xudt nhiét dién
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Lién Bing P
H -y Hoa Thai Nhat A
ng Yéu 6 TT Chi tiéu Anh Uc Xo -la- MU AR
muc Ky N Lan Bian D0
cli desh
Chat 1 x
? Lerng 21 Tinh hinh 6 nhiém nudc séng X X X X X X X X
nudce song
Chét lugng Sb lwong cac hd chira dugc danh
Chit  nudchdchita 22 gid c6 chit luong nuée dat tidu X X
luong  chinh chuan cac cip
tai Chét lwgng

S6 luong cac ngudn nude duge
didu tra danh gia khai thac cip
23 nudc tap trung, bao gom: nguon X X X

nguyén  nudc cic
nuée ngudn nuée

duoc khai thac . « A , N .
P , nudc mat (ho chira, séng suoi),
de cap nudc . o 4k
A nude dudi dat
tap trung
Tinh Han han 24 X

hinh L lut, ngdp

thién tai  (ing 25 X

Tai Trung Quoc viéc kiém ké TNN dugc thyc hién cho cac chi tiéu sau: (i) tai nguyén
nude mua: gom tong luong nude mua (km3/nam, mm/ndm), muc bién d6i so v4i nam trudce
va ndm binh thuong (trung binh nhleu nim) (%), phan phdi trong nim (mm), phan bd trong
khong gian; (it) nudc mat gom tong luong nudc mat, ty 1¢ lvgng nudc mat dugce hinh thanh
tir mua, muc bién doi so v6i thoi ky nhidu nam; (iii) nudc dudi dat gom tong lugng tai nguyén
nude dudi dat trén pham vi toan tinh, cac don vi hanh chinh va luu vyc song (hé thdng song),
murc bién ddi cua tai nguyén nude dudi dat; (iii) tong tai nguyén nudc, gom lugng nude binh
quén trén 1 km? dién tich, lugng nuée binh quan dau nguoi trong mot nim, bang tong luong
tai nguyén nudc phan bo theo don vi hanh chinh, luu vyc séng va toan tinh, xu thé bién ddi
ctia tong lwong mua va tong tai nguyén nudc mat trong thoi ky nhiéu nam hay mot giai doan
nao do; (iv) Pong thai tich trit nudc, _gom nude tich trit trong cac hd chua téng dung tich cac
ho tu nhién; (v) Luong nude cung cap, sir dung, tiéu hao va thai nudc, gdm lugng nudc cung
cap cho cac nhu céu va ti€u hao, tong lwong nudc st dung & ngoai dong soéng, lurong nude
cung cap cho cc nhu cau ¢ trong long séng (cho thiy dién), luong nudc tiéu hao trong qua
trinh sir dung, lugng nude sir dung trong cac thanh phd, khu cong nghiép quan trong, tong
luong nude thai; (vi) Khai thac sir dung tai nguyén nudc, gdém phan tich cac chi tiéu dung
nudc, ty 1¢ khai thac sir dung nude (la ty 1¢ tong luong nude cung cép cho cac nhu cau ¢
ngoai dong sdng voi tong luong tai nguyén nudc binh quan nhiéu nam); (vii) Chat luong tai
nguyén nude, gom chat lugng nudce séng (d9 dai cac doan séng dugc diéu tra danh gia chét
luong nudc dat tiéu chuan chat lugng céc cip, tinh hinh 6 nhiém nudc song, phan tich chat
luong nudc dat ti€u chuan trong cac khu vyc thiy nang), chat luong nudc ho chua chinh,
chat lwong nude cac ngudn nudce duoc khai thac dé cap nudce tap trung; (viii) Tinh hinh thién
tai, gdm han han, 1 lut, ngap ung [7].

Tir két qua trong Bang 1[6], co thé thdy rang, cong tac kiém ké tai nguyén nudc cling
da dugc thyc hién tai mot s6 qubc gia nhung phuong phap chu yéu van la thong ké. Tai cac
qudc gia nay, noi dung thyc hién thdng ké tap trung vao cac chi tiéu bao gom: tong luong
nuGe mua, phan phdi lwong mua trong nim, tong luong nudc mit, tong lugng tai nguyén
nude dudi dat, tong tai nguyén nudc, lugng nude binh quéan trén moét don vi dién tich, luong
nude binh quan dau nguoi trong mot nam, tong dung tich cia cac hd chira, tong lwong nudce
cung cép cho cac nhu cau va tiéu hao, tong lwong nudc thai, lugng nude khai thac sir dung
trong cac nganh, va chit lugng nudc séng. Tuy nhién hau nhu it c6 thong tin vé phuong phap
thuc hién théng ké, kiém ké cho cac chi tiéu kiém ké TNN.

Kiém ké tai nguyén nuéc duoc hudng dan tai Diéu 7 Nghi dinh 201/2013/ND-CP ngay
27 thang 11 nam 2013 cia Chinh pha vé Huéng dan thi hanh mot sb diéu ciia Luat tai nguyén
nude [8], trong d6 viée kiém ké tai nguyén nudc duge thuc hién thong nhét trén pham vi ca
nude, dinh ky nim (05) nim mét lan, phi hop vai ky ké hoach phat trién kinh té - xa hoi cua
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dat nude; va trach nhiém kiém ké tai nguyén nude. T ndm 2007 dén 2018, Bo TNMT di ba
1an ban hanh Hé thng chi tiéu thong ké nganh tai nguyén va moi truong bao gém tai nguyén
nude (vao cac nam 2007 [9], 2013 [10], 2017[11]) v hai 1an ban hanh Ché d6 bao cao thong
ké nganh tai nguyén va moi truong (vao cic nam 2014 [12], 2018 [13]). Thong tu sb
20/2018/TT-BTNMT [13] vé& Ché d6 bao céo thong ké nganh tai nguyén va moi truong da
duogc ban hanh dé thay thé Théng tu s6 02/2014/TT-BTNMT [12].

Dén nay, cong tac thong ké, kiém ké tai nguyén nu6e cua By Tai nguyén va Moi truong
van chua dugc trién khai dong bo & cac cdp do mot sé nguyén nhan [ 1]. Bai bao nay tap trung
vao viéc trinh bay phuong phap kiém ké TNN cho cac chi tiéu kiém ké nhu trong Bang 2 [1].
Pham vi thyc hién kiém ké theo tram quan tric, va dwgc xac dinh, téng hop theo luu vuc
song, vung va theo dia gidi hanh chinh [14], [15].

Bang 2. Cic chi tidu kiém ké tai nguyén nudc ap dung tai Viét Nam.

Tai nguyén nudéc

STT Cic chi tiéu kiém ké

Nuéc mua Nuwéc mat Nuéc duéi dat
1 Sé lugng X X x
2 Chit luong X X X
3 Bién dong X X X
4 Khai thac st dung X x
5 Xathai vao ngudn nudc x x
6 Gia tri x x x

2. Phwrong phap xac dinh céc chi tiéu kiém ké

2.1. Tai nguyén nuwéc mua

a) Tong luong mua ndm trong thoi ky kiém ké trén luu vyc séng

Truong hop s6 ndm quan trac tr 10 ndm tr6 1én: Gia tri lugng mua nam trung binh thoi
ky kiém ké tai mot tram quan trac duoc 1ay lay bang gia tri trung binh s6 hoc ctia cac gia tri
lwong mua nidm trong ky kiém ké. Khi s0 ndm quan trac ngan (dudi 10 nam), lugng mua ndm
trung binh tai mot tram quan trac trong thoi ky kiém ké co thé dugc tinh theo phuong phap
d6 giai. Tinh lwong mwa nam trung binh thoi ky kiém ké trung binh luu vuc séng hodc ving
[6]:

- Béi véi ving niii va trung du: Sy phéan bd cta lugng mua nam thuong bién d6i manh
theo dia hinh nén lugng mua nam trung binh thoi ky kiém ké trung binh trén luu vuc song
hodc viing thudng duogc tinh theo phuong phéap gia quyén dién tich dudong dang tri luong mua
nam hay phuong phap da giac Thiessen [16].

- Déi véi vung dong bang Do dia hinh twong dbi bang phang nén su phan b cua luong
mua nam tuong d6i dong déu, nén lugng mua nam trung binh trong ving cé thé duoc tinh
bang gia tri trung binh s6 hoc ciia lugng mwa nam tai cac tram do mua trong ving.

Ngoai ra, gia tri luong mua niam trung binh thoi ky kiém ké (Xo,n) trén luu vuc
song/vung/lanh thd c6 thé xac dinh béng gia tri trung binh s6 hoc cua Xo,n tai cac tram do
mua tai cac tram do mua va gia tri lwgng mua tir viéc thiét lap dix liéu s6 vé luwgng nudc mua
chi tiét trén toan quéc theo d6 phan giai mua ludi [ 15].

b) Lugng mwa miia mua va mua kho trung binh thoi ky kiém ké luu vue séng/ving

Puogc tinh theo cac phuong phap tinh lrgng muwa nam trung binh thoi ky kiém ké.

2.2. Téng heong nweée mat

Tong Iuong nude mat trong nam cua luu vye séng duge xac dinh 1a luong nude chay
qua mit cat cira song trong nam kiém ké, dugc tinh trén co s¢ s6 liéu do nhu sau:
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W= YT, g; x 86400 (m?3/nam) (1)

Trong d6 W 1a tong luong nuge mét trong ndm cua luu vye soéng (m*/nim); q; 1a luu
luong trung binh chay qua mat cét cira song trong thoi gian tinh toan thir i (m%/s); T 1a sb
ngdy trong nim d6i véi truong hop q; 1a luu lugng binh quéan ngay; sb thang trong nim ddi
voi truong hop qi 1a luu lugng binh quan thang.

Xac dinh luu lwong q; dbi v6i truong hop da co tram quan tric thiy vin, tai nguyén nude.
Truong hop tram do q; tai vi tri dai dién cho cira séng, qi dugc xac dinh tai vi tri tram do do.
Gia tri q; dugc xac dinh cho timg nim va trung binh nhiéu ndm ké tir khi ¢6 tram quan tric
cho 1an kiém ké dau tién va cap nhat cho cac ndm cua ky kiém keé.

Trong truong hop khong cd s6 liéu quan trac dong chay: khi séng chwa c6 tram quan tric
thi can tién hanh do dac bo sung dong chay tai cac vi tri cu thé trén cac song do.

Truong hop chua co sb liéu, thiéu s6 liéu hodc c6 s6 lidu nhung chua thé hién duoc téng
luong dong chay ciia ngudn nudc do6 thi co thé xac dinh luu luong q; theo cac phuong phap
thiy van nhu luu vuc tuong tu hodc mo hinh s tri.

Tuong tu, ta co thé xac dinh dugc cac chi tiéu nhu luong nude mat chdy vao, ra khoi
bién gidi quoc gia (trung binh nhiéu nim, mua, thang); tong luong nude chuyén gitra cac luu
vuc séng va tong dung tich cac hd chira dugc thong ké, tong hop trén pham vi ca nude, timg
dia phuong va theo luu vuc song.

2.3. Chat heong nguon nwée mat (chi so chat hrong nuée tong hop WQI)

Chat lugng nudc mat duge thuc hién tinh toan theo Quyét dinh s 1460/ QD-TCMT ngay
12 thang 11 nam 2019 ciia Tong Cuc mdi truong vé Hudng dan tinh toan chi s6 chat lwong
nude. Cac gia tri WQI [17] dwoc str dung dé danh gia nhanh chét luong nuéc mit dwa vao
cac 05 nhoém thong sd, bao gom:

+ Nhom I : thong s6 pH

+ Nhom II (nhom thong sé thude bao vé thuc vat): bao gdm céac théng s6 Aldrin, BHC,
Dieldrin, DDTs (p,p’-DDT, p.p’-DDD, p,p’-DDE), Heptachlor & Heptachlorepoxide.

+ Nhom III (nhém thong s6 kim loai niing): bao gom cic thong s6 As, Cd, Pb, Cr®*, Cu,
Zn, Hg.

+ Nhom IV (nhém thong s hitu co va dinh dudng): bao gdm cac thong s6 DO, BODs,
COD, TOC, N-NH4, N-NO3, N-NO2, P-POa.

+ Nhém V (nhém thong sb vi sinh): bao gdm cac thong s6 Coliform, E.coli.

- S6 lidu d¢é tinh toan WQI phai bao gom tbi thiéu 03/05 nhom thong s, trong d6 bat
budc phai ¢6 nhom IV. Trong nhém IV ¢o tdi thiéu 03 thong s6 dugc str dung dé tinh toan.
Truong hop thuy vyc chiu tac dong cua cac ngudn 6 nhiém dic thu bat budc phai lya chon
nhom thong s6 dic trung tuong ng dé tinh toan (thity vuc chiu tac dong ctia 6 nhiém thudc
BVTV bit budc phai ¢6 nhom II, thiy vuc chiu tac dong ctia kim loai nang bt bude phai co
nhom I1II).

2.4. Trir lwong nuoc duoi dat

Trudng hop c6 ban d6 trit luong nuwéc dudi dat: Trir lwong nude dudi dat co thé khai
thac dugc kiém ké trén co so két qua danh gia trir luong nude dudi dat co thé khai thac da
duogc thyuc hién khi thanh 1ap ban dd nude dudi dat ty 1€ 1:200.000 (két qua cta Dy an ”Bién
hoi - Thanh 1ap ban do TNN dudi dét ty 16 1:200.000 cho céc tinh trén toan qudc” [18]) thuc
hién phan chia theo luu vuc séng, don vi hanh chinh. Trudng hop ving, tang da duoc danh
gia, thanh 1ap ban d6 nudc dudi dat ty 1¢ 16n hon thi két qua kiém ké duoc cap nhat bd sung.

Truong hop khong c¢6 ban d6 trit lwong nude dudi dat thi sir dung cac phuwong phap tinh
toan ngoai suy.
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2.5. Chdt lwong nwée dudi dat

Chat lwong ngudn nude dudi dit duoc thuc hién trén co sO s6 liéu quan tric tai cic tram
quan tric tai nguyén va moi truong nude dudi dat va sd liéu do dac, khao sat chat lugng dbi
Vi cac nguon nude khong 6 tram quan trac. Cac chi tiéu kiém ké chét luong nudc dudi dat
chi s6 d6 tong khoang héa (TDS) dé xac dinh dién tich phan bb nudc médn, nudc ngot trong
cac tang chira nudc. Cac két qua ké thira tir két qua phan b dién tich min ngot tir Dy an
”Bién hoi - Thanh 1ap ban d6 TNN dudi dét ty 1¢ 1/200.000 cho cac tinh trén toan qudc” [ 18].

2.6. Hién trang khai thac sw dung nwoc mat

Chi tiéu kiém ké bao gém s lugng cong trinh, lugng nudce khai thac qua cong, tram
bom, kénh ldy nudc, cira 1y nude duoc phan theo muc dich sir dung gdm sinh hoat, nong
nghiép, cong nghiép, thuy dién va cac muc dich khac;

Kiém ké s6 luong cong trinh khai thac str dung nudc mat: Tong hop thong tin vé tén
cong trinh, loai hinh, vi tri lay nudc (xa, huyén, tinh, toa do x, y), loai hinh khai thac (cong,
tram bom, khac), muc dich khai thac, gidy phép khai thac tai nguyén nuéc.

Kiém ké lwong nudc khai thac sir dung: Tong lugng nudc mit khai thac trong nim cia
cong trinh dugc xac dinh theo cong thic sau:

Qum= Y'—; q; X 86.400 (m3/nim) )

Trong d6 Qim 13 tong lwong nudc khai thac trong nam ciia cong trinh (m*/nam); q; 13 luu
luong nude binh quéan khai thac trong ngay thi i (m?/s). Xéac dinh luu lwong qi di voi truong
hop c6 s6 liéu van hanh thuc té duoc kiém ké trén co so s6 liéu luu lugng trung binh ngay.
Luu lugng q; dbi véi treong hop khong co s6 liéu van hanh thyc té duoc xac dinh trén co s&
lwu lwong thiét ké (m?/s) ctia cong trinh. Dbi v6i truong hop cong trinh khong c6 tai lidu thiét
ké thi gi duogc xac dinh theo quy dinh hién hanh va dya trén co s¢ do dac kich thudc mat cit
udt cong trinh, cao trinh ctra vao, cao trinh ctra ra, cao trinh myc nude thugng Iuu, cao trinh
muc nude ha luu cong trinh; T 14 sb ngay trong nam kiém ke.

2.7. Hién trang khai thac swr dung nuwoc duoi dat

Kiém ké hién trang khai thac st dung nuéc dudi dat duoc thuc hién trén co s& kiém ké
theo s6 luong cong trinh va lugng nudc khai thac st dung cho cac muc dich (sinh hoat d6 thi,
sinh hoat néng thon, san xuat néng nghiép, nudi trong thiy san, san xuat cong nghiép, sir dung
cho thuy dién va cac muc dich khac).

Kiém ké s6 luong cong trinh khai thac sir dung nudc dudi dat duge tong hop thong tin
vé tén cong trinh, loai hinh, vi tri lay nudc, loai hinh khai thac (giéng khoan, khac), muc dich
khai thac, gidy phép khai thac tai nguyén nudec.

Kiém ké luong nudc khai thac st dung: Tong luong khai thac nudc dudi dat trong nim
cua cong trinh dugc xac dinh 1a lvgng nude khai thac cia cong trinh trong nam kiém ké, dugc
tinh theo cong thirc sau:

Qktn= Y7_, q; x 86400 (m3/ndm) 3)

Trong d6 Qktn 1a tong lugng nudc khai thac trong ndm ctia cong trinh (m>/nam); q; la
luu lugng nude binh quan khai thac trong ngay thir i (m*/s). Luu luong q; d6i v6i truong hop
¢6 s0 liéu vén hanh dugc kiém keé trén co s s6 lidu luu luong trung binh ngay. Trudng hop
chura ¢6 s6 liéu van hanh thi qi duoc kiém ké trén co so luu lugng thiét ké 16n nhat cua cong
trinh khai thac; T 13 s6 ngay trong nam kiém ké.
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2.8. Hién trang xa nuoc thai vao nguon nudoc

Kiém ké hién trang xa nudc thai vao ngudn nude dugce thyc hién trén co' s¢ kiém ké cong
trinh xa nudc thai vao ngudn nude thuge quy mo phai co gidy phép xa nudc thai vao ngudn
nude. Kiém ké sb luong cong trinh xa nude thai vao ngudn nude: Téng hop thong tin vé tén
cong trinh, loai hinh, vi tri xa thai (x4, huyén, tinh, toa dg x, y), loai hinh x4 thai (cong nghiép,
co s& san xuat kinh doanh dich vu, muc dich khac), gidy phép xa thai (do Bo TNMT cap, Bo
NN&PTNT cép, dia phuong cap, va truong hop khong gidy phép).

Kiém ké luong nudc xa thai: Tong lugng xa thai trong nam ciia cong trinh duoc xac dinh
1a lugng nudc xa thai cia cong trinh trong nam kiém ké, dugc tinh theo cong thirc sau:

Qxt= Y1, ¢; x 86400 (m?®/nim) “)

Trong d6 Qxt 1a tong lwong nude xa thai trong nam cua cong trinh (m*/nim); q; 1a luu
lwong nudc xa thai 16n nhét trong ngay thir i (m*/s). Luu luong qi d6i véi truong hop cé sb
lidu x4 thai dugc kiém ké trén co s6' s6 liéu luu luong 16n nhit trong ngdy. Luu luong qi doi
v6i truong hop chua c6 s6 liéu x4 thai dugc kiém ké trén co sd luu lugng thiét ké 16n nhit
ctia cong trinh xa thai; T 14 sb ngay trong nam kiém ké.

2.9. Gia tri tai nguyén nuoc
C6 mét sb phuong phap dé kiém ké va xac dinh gia tri tai nguyén nudc, cu thé nhu sau:

a) To ong gia tri tai nguyén nuoc tinh theo giad tri thu duoc cho ngan sdch

Viéc kiém ke gia tri tai nguyén nudc dugce thyc hién trén co so thyc té gia tri thu duoc
cho ngan sach, gdm: thué tai nguyén nudc, tién cp quyén khai thac tai nguyén nudc, phi
thiam dinh hd so cép phép tai nguyén nude va dugce tinh toan nhu sau:

T =T + T2+ Ts (triéu dong) 5)

Trong d6 T 1a tong tién thu duoc tir thué tai nguyén nudc trong nam kiém ké; T 14 tong
tién cap quyén khai thac tai nguyén nudc trong nam kiém ké; T 14 tong tién phi thim dinh
ho so cap phép tai nguyén nudc trong nam kiém ké.

b) Téng gid tri tai nguyén nude tiém nang (nuedc mdt, nwde dedi dat, khéng ké dén nuée
mura) tinh theo gia tri kinh t€ cua nganh su dung nudc tao ra san pham déc thu ctia nganh do.
(1) Tong gia tri tai nguyén nudc mat cua ky ki€ém ké dugc xac dinh nhu sau:

Tu= Sl (6)

Trong d6 Tw = Tong gia tri tai nguyén nuwdc mat tiém nang; 77 = Téng gia tri hién tai cta
nganh i tao ra do st dung nuéc; Wsd; = Tong lugng nudc st dung hién tai cua nganh i dé
tao ra san pham; W = Tong lugng nudc trung binh ndm cua ky kiém ké duogc tai vi tri kiem

> Wsd
vuc tinh dén vi tri kiém ké so vdi tong dién tich luu vuc song dang thyc hién kiém ké; N =
Tong s0 nganh chinh sir dung nudc.
(i1) Tong gia tri tai nguyén nudc dudi dat tiem nang duoc xac dinh nhu sau:

ké; Ki = Hé s6 phéan b6 nude cho nganh i; Ki = M; Si=Ty 1€ % cua phﬁn dién tich luu

Thaa = {Vl XK XS (7)

W

Trong d6 Tnaa = TOng gia tri tai nguyén nudc dudi dat tiém nang; 7% = Tong gia tri hién

tai cia nganh i tao ra do st dung nudc dudi dat; W*y; Tong luong nude dudi dat sir dung

hién tai cua nganh i dé tao ra san pham; W* = Tong lugng nudc dudi dat ki€ém ké dugc cua
N -2 A A A 1A 1A . n: A N . . W*sd; 2 1A 1:A

ving kiém ké&; K'; = Hé s6 phan bo nuéc dudi dat cho nganh i; K'i = 5 Wf = ; S*=Ty 1¢ dién
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tich tang chira nudce tinh dén vi tri kiém ké; N* = Tong so0 nganh chinh sir dung nudc dudi
dat.

c) Tong gid tri tai nguyén nudc tinh theo von dau tw cong trinh va co sé ha tang dé khai

thac s dung nudc
T=3V, ®)

Trong d6 T = Tong gia tri tai nguyén nudc; Vi = Tong von dau tu cong trinh va co sé ha
tang nganh sir dung nudc i.

Khi xac dinh gia tri TNN can can nhic sir dung mot trong sb cac phuong phap ké trén,
trong d6 phuong phéap xac dinh theo gi tri thu dugc cho ngan sach 1a phuong phép truyén
théng dang duoc str dung tai B6 TNMT.

3. Két qua va thio luin

Trong nghién ctru nay ndi dung kiém ké mot sé chi tiéu tai nguyén nudc thir nghiém cho
luu vuc song Ba. Luu vuc song Ba trai dai trén ca suon phia tdy va suon phia dong day
Truong Son, trén dia phan 3 tinh Gia Lai, Pak Lak ¢ Tay Nguyén va tinh Pht Yén ¢ Nam
Trung Bo (Hinh 1). Song Ba dugc hinh thanh béi nhiéu nhanh séng, subi nho véi 36 phuy luu
cap 1, 54 phy luu cap I1, 14 phy luu cap I11, dong chay hinh thanh chi yéu boi cac nhanh song
chinh: Thugng séng Ba, song Ayun, song Krong H’nang, song Hinh [19].
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Hinh 1. Ban d6 luu vuc song Ba.

Viéc nghién ctru kiém ké tai nguyén nude trén luu vuc song Ba duge bat dau tir cac tram
do mua tir nam 1931, trudc nhiing ndm 60 viéc do dac khong c6 hé théng va bi gian doan
nhiéu nam. K& tir sau nam 1980 viéc do dac da lién tuc va c6 hé théng v6i khoang 12 tram
do mua trén luu vuc. Pbi véi dong chay trén luu vuc song Ba hién nay chi do dac tai 4 tram
An Khé, Ciing Son, AyunPa va Po Mo Ré va dugc quan tric tir nam 1977 dén nay.
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3.1. Tong lwong nwée muea trén heu viec

Céc chi tiéu kiém ké lugng nudc mua tai cac tram do mua trén luu vuc song Ba nam
2020 dugc thye hién tai 12 tram do mua. Két qua kiém ké luong mua tai cac tram dugc tong
hop tai Bang 3.

Bang 3. Tong lwong mua tai cac tram (mm).

Ayun Budon Cing Kon Po Mo Son Tuy : Phu
Thang  An Khé . Mdrak PleiKu Lak
Pa Ho Son  Tum Ré Hoa Hoa Lam
1 10 0 0 1 0 28 0 0 0 6 12 212
2 5 0 0 7 0 28 0 0 7 51 0 1
3 0 0 14 8 23 0 18 38 5 1 11 0
4 9 3 28 15 56 28 27 88 20 103 5 7
5 249 122 217 80 101 134 144 181 92 17 135 60
6 42 97 161 68 248 277 236 323 90 5 244 2
7 400 167 270 68 187 135 264 255 57 4 160 16
8 209 181 166 98 374 134 491 286 91 106 505 20
9 240 159 316 146 293 209 274 218 152 51 292 245
10 645 375 380 445 541 481 546 487 452 506 142 512
11 742 153 209 395 38 733 113 172 391 523 337 376
12 71 8 11 53 0 409 0 5 47 140 0 13

Nam 2622 1264 1772 1384 1860 2595 2112 2051 1402 1514 1841 1463
Muoamuwa 2307 1042 1351 1205 1433 2100 1688 1422 1189 1331 1435 1181
Mua kho 315 222 421 179 427 495 424 629 212 183 407 282
3 thgmax 1627 714 905 986 1208 1623 1311 990 995 1169 956 1133
Thang max 742 375 380 445 541 733 546 487 452 523 505 512

3 thdAng min 14 0 15 16 23 56 18 38 11 27 16 8

Tir két qua kiém ké cho thay lugng mua nam trung binh nam 2020 trong luu vuc song
Ba khoang 1823 mm hay tai nguyén nudc mua ndm 2020 duoc kiém ké khoang 24,46 km?,
luong nude mua mua trung binh khoang 1474 mm va mua kho khoang 350 mm, diéu nay
cho thay chénh 1éch giita lwong nudc mua mia mua so voi lugng muwa mua kho 1a rat 1on gap
khoang 4,2 1an tuong duwong lwong mua miia mua chiém 80% tong lugng muwa nim. Trén luu
vuc ¢6 nhitng thang khong xuét hién mua & mot hodc nhiéu vung duoc thé hién béi chi tiéu
kiém ké lugng mua thang nho nhat & mic 0-1 mm. Bén canh d6, lugng mua thang 16n nhat
tai cac tram trén luu vuc song Ba xudt hién vao thang 10, 11 1a nhiing thang giita mia mua,
tuy nhién viéc xuat hién luong mua 16n nhét trén cac tram lai ¢ ca 2 thang cho thay, luong
mua mua mua trén luu vye xuét hién khong ddng b, co thé thdy cac tram & ha du gan blen
thuong co xuét hién mua 16n vao thang 10, con cac tram ¢ thuong luu lai cé mua 16n xuét

hién vao thang 11 [20].

3.2. Téng luong nuwoc mat

Hién nay trén luu vuc song Ba chi c6 3 tram do Iuu luwong 1a An Khé, Cung Son va Po
Mo Rg, trong d6, tram An Khé nam ¢ thugng ngudn song Ba, tram Cung Son nam phia ha
luu song Ba va tram Po Mo Ré€ va AyunPa nam trén song Ayun la nhanh song cap 1 ctia song
Ba.

Két qua kiém ké lugng nudc mat tai 3 tram quan tric theo cac chi tiéu gém: téng lugng
nudc mat ndm, tong luong nudc mua i, tonsg Iwgng nudc mua can, tong lugng nudce theo
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cac thang, tong lugng nudc 1 thang nho nhat, tong luong nude 3 thang nho nhét, tong luong
nude 1 thang 16n nhat va tong luong nudce 3 thang 16m nhat. Két qua tong lugng nudc mat tai
cac tram duoc tong hop tai Bang 4.

Bang 4. Tong luong nude mit tai cac tram (tridu m?).

Thang An Khé Cing Son Po Mo Ré Ayun Pa
1 20,73 142,49 5,79 91,87
2 18,19 107,90 3,39 61,45
3 19,55 77,67 2,14 60,00
4 18,07 48,73 2,36 45,88
5 23,46 68,03 3,54 60,26
6 23,25 252,98 10,76 90,46
7 26,36 275,88 11,09 122,40
8 29,46 554,43 21,13 236,50
9 34,47 476,93 22,50 220,58
10 83,30 1708,82 86,51 1028,51
11 279,94 2617,92 60,13 1296,00
12 104,19 1641,86 24,19 396,40
Nam 680,97 7973,63 253,52 3710,31
Mua li 453,53 5633,97 201,37 2903,99
Mua can 227,44 2339,66 52,15 806,32
3 thang min 55,81 194,43 7,89 166,14
1 thang min 18,07 48,73 2,14 45,88
3 thang max 467,42 5968,60 170,83 272091
1 thang max 279,94 2617,92 86,51 1296,00

Qua kiém ké cac chi tiéu vé téng luong nudc tai cac tram [20] c6 thé thdy rang tram
Cung Son 14 tram cudi cing ndm phia ha du séng ba c¢6 do dac dong chay véi dién tich luu
vuc tram khéng ché 14 12.800 km? chiém 95% dién tich luu vuc song Ba. Vi vay tram co thé
duogc lya chon la tram dai dién cho lugng nude trén luu vuc song Ba. Téng lurong nudc nam
2020 tai tram Cung Son khoang 7.973,63 triéu m> so v6i luong mura trung binh trén toan luu
vuc thi ti 1¢ sinh dong chay mit chiém khoang 32%, tong lugng nudc mua lii chiém khoang
70% tong lugng nudc ca nim, va lugng nude mua can 1a 30% tong lugng nurdc ca nam, thang
c6 tong lugng nho nhat 1a thang 4, va thang c6 lwong nude 16n nhét 1a thang 11.

Tram An Khé dai dién cho khu vuc thugng luu song Ba, téng lugng nude ndm 2020 tai
tram An Khé khoang 680,97 triéu m> so v6i lwong mua trung binh luu vic khéng ché cua
tram An Khé thi ti 1¢ sinh dong chay mat chiém khoang 60%, tong luong nudc mua chiém
khoang 66% tong lwong nuée ca nam, va lugng nuwdc mua can 1a 34% tong luong nudce ca
nam, thang c6 tong lugng nho nhat 1a thang 4, va thang c6 lugng nudce lon nhat la thang 11.

Tram AyunPa va Po mo ré déu ndm trén nhanh song Ayun 1a nhanh cip 1 16n nhét cua
song Ba, trong d6 tram Po Mo Ré nam phia thuong luu va tram AyunPa nim gan cira ra ctia
song Ayun. Vi vay, tram AyunPa la tram dai dién cho luu vyc song Ayun, tong luong nudc
nam 2020 tai tram AyunPa khoang 3710,1 tri¢u m?® so véi lugng nudc tai tram Cung Son thi
ti 1¢ dong gdp dong chay mat chlem khoang ciia song Ayunpa khoang 46%, tong luong nuoce
mua lii chiém khoang 78% tong luong nudc ca nim, va luong nuwdc mua can 1 22% tong
lwong nude ca nam, thang co tong lugng nho nhét 14 thang 4, va thang co luong nude 16n
nhét 1a thang 11.
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3.3. Luong nudc khai thac sw dung

Hién nay trén luu vuc song Ba c6 khoang 308.596 cong trinh khai thac, st dung nudc
trén khu vire [21] theo cac muc dich sir dung nhu sau: cap nude tudi cho néng nghiép: 996
cong trinh, bang 0, 3% s6 luong cong trinh; cap nudce cho sinh hoat tap trung do thi: 34 cong
trinh, bang 0,01% sb luong cong trinh; cap nudc tap trung cho sinh hoat nong thon: 125 cong
trinh, bang 0,04% sb luong cong trinh; cap nudce cho sinh hoat ndng thén nho 1é: 307.393
cong trinh, bang 99,6% s6 lugng cong trinh; cap nudc cho san xuat cong nghiép: 48 cong
trinh, bﬁng 0,02% sb lugng cong trinh trén pham vi 3 tinh BakLak, Gia Lai va Pha Yén.

Chi tiét vé sb cong trinh tai timg dia phuong nhu sau: tinh DakLak c6 237800 cong trinh,
bang 77%; Gia Lai c6 56,48 cong trinh, bang 18,3%; Phti Yén c6 14300 cong trinh, chiém
4,6% tong s6 cong trinh trén pham vi 3 tinh. Hién trang khai thac ctia mot s cong trinh chinh
trén song Ba dugc tong hop theo cac dic diém sau (Bang 5).

Bang 5. Dic diém mot s6 cong trinh khai thac sir dung nude trén luu vuec.

Tén cong Cong Q phat

A i N . . Séng khai  Loai Wre Whi P i
TT  trinh khai Xa Huyén Tinh i . n n suat dién max
i thac hinh  (tri¢u.m?®) (tri¢u.m?)
thac (MW)  (m’/s)
1 Son Giang Son Giang So6ng PhaYén Song Con ™D 10,00 65,47
Hinh
2 Song Hinh  DPtc Binh, So6ng Pha Yén song Hinh ™D 357 323 70 55,6
EaTrol, Hinh
Song Hinh
3 Krong Ea S6, Cu M'Prak Phu Yén song Krong TD 165,78 108,5 64 68
H'ndng Prao Song H'nang
Ea Bar Hinh
4  Song Ba Ha Song PhiYén Song Ba D 349,7 165,9 220 56,7
Hinh, Son
Hoa va
Kréng Pa
5 TDAyunHa AyunHa Pha  GiaLai Hothayloi TD 3,00 23,40
Thién Ayun Ha
6  Nha may thon Bic Son Hoa Phu Yén SXCN
duong Son Ly, thi
Hoa trén Cung
Son

Ghi chii: TP = Thity dién; SXCN = sdan xudt céng nghiép.

Kiém ké hoat dong khai thac cua mot sb nha may thiy dién nam 2020 duoc téng hop tai
Bang 6.

Bang 6. Tng lwong nudc khai thac st dung ciia cic nha may thay dién (triéu m?).

Thang An Khé Ka Nak Song Ba ha Song Hinh
1 0,00 9,51 113,60 69,12
2 1,43 791 89,94 62,83
3 1,60 11,57 74,87 65,29
4 1,09 11,50 42,34 35,60
5 2,57 12,40 75,55 48,49
6 8,53 12,47 210,77 73,64
7 34,92 37,28 232,63 103,27
8 46,07 43,48 417,24 83,27
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Thang An Khé Ka Nak Song Ba ha Song Hinh
9 52,76 41,71 418,32 57,30
10 115,98 49,60 996,00 47,34
11 123,16 69,96 967,65 108,73
12 83,00 71,47 697,64 144,11
Nam 471,10 378,85 4336,55 898,99
Mua la 372,88 242,03 3031,85 399,92
Mua can 98,21 136,82 1304,70 499,08
3 thang min 3,03 28,98 192,76 149,38
1 thang min 0,00 7,91 42,34 35,60
3 thang max 322,14 191,02 2661,29 300,18
1 thang max 123,16 71,47 996,00 144,11

Qua két qua kiém ké tai mot s6 cong trinh thuy dién 16n, khai thac st dung nudc trén luu
vuc song Ba nhan thiy, trong miia 1& ndm 2020 c6 2 tran 1 16n x4y ra kha gin nhau vao cudi
thang 10 va dau thang 11. Tuy nhién, cdc hd van phat huy duoc hiéu qua cit 1i véi tong dung
tich cat L khoang 30 triéu m®. Qua kiém ké dic trung van hanh cia cac thuy dién co thé théy,
téng luong nudce phat dién trong nim cia thiry dién séng Ba ha 13 4336,5 triéu m?, thiry dién
song Hinh 12 899 triéu m?, thuy dién song An Khé 1a 471,1 triéu m® va thity dién song Kanak
1a 378,85 tridu m®. Thang co luu lugng phat dién it nhét 1a thang 1 va 2, thang c6 luu luong
phat dién 16n nhét 1a thang 10 va 11.

4. Két luan

Bai bao nay trinh bay cac phuong phap xac dinh cac chi tiéu klem ké tai nguyén nudc
bao gom tong lwong mua, tong lwong mua mia mua va mua kho, tong lugng nudc mat, chat
lwong ngudn nude mat, trir lwong va chat luong nuée dudi dat hién trang khai thac sir dung
nude miat va nude dudi dat, hién trang xa nudc thai vao ngudn nude, va gia tri tai nguyén
nude cho cac trudng hop co day du sb liéu, thiéu sb liéu va khong c6 sb lidu. Két qua kiém
ké thir nghiém cho mét s6 chi tiéu cuia luu vuc song Ba cho thdy, tong lugng nudc mua nim
trung binh trén luu vuc 1a 1823 mm; tong lwgng nudc nam 2020 tai tram Cung Son khoang
7.973,63 triéu m® so véi lugng mua trung binh trén toan luu vyec thi ti 1¢ sinh dong chay mit
chiém khoang 32%, téng lugng nudc mua lii chiém khoang 70% tong luong nudc ca nam,
va luong nudc mua can 1a 30% tong luong nudc ca nim, tong lugng khai thac sir dung cho
dbi tuong st dung nudc chinh (cho thuy dién) 14 6.085,49 triéu m>. Cac két qua nay duoc
kiém ké da trén tai liéu hién c6 nén c6 do tin ciy cao va co thé sir dung dé lap cac phuong
an quy hoach tai nguyén nuéc cho luu vuc song nay. Phuong phéap xac dinh céc chi tiéu kiém
ké c6 thé st dung dé kiém ké cho cac luu vuc song tai Viét Nam.

bong gop cua tac gia: Cac tac gia da thong nhat xdy dung y tudng, lya chon phuong phap,
trién khai noi dung va viét ban thao bai bao.

Loi cam on: Noi dung trong bai bao nay 1a mot phan két qua dat duoc tir Dé tai “Nghién ciru
co 56 khoa hoc xdy dwng hé thong chi tiéu kiém ké tai nguyén medc. Ap dung thir nghiém cho
liew viee séng Ba” clia BO Tai nguyén va Moi truong, ma s6: TNMT.2019.02.01. Chi nhiém
Pé tai: PGS.TS Nguyén Cao Pon.

Loi cam doan: Tac gia cam doan bai bao nay 1a cong trinh nghién ctru cua chinh tac gia,
chua duogc cong bd & dau, khong sao chép tir nhitng cong b trude day; khong co su tranh
chap loi ich trong nhom tac gia.
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Abstract: This paper presents methods to determine the value of water resource inventory
indicators for Vietnam including total rainfall, total surface water amount, surface water
quality, groundwater reserve and quality, exploitation and use of surface water and
underground water, wastewater discharge into water sources, and economic values of water
resources for the cases of full data, lack of data and no data. The application of water
inventory for the Ba river basin shows that the average total annual rainfall in the basin is
1823 mm; the total annual average volume of surface water at Cung Son station is 7,973.63
million m?, the total amount of exploitation used for the main water users (for hydropower)
is 6,085.49 million m>. These obtained results are based on observed data and thus they have
high reliability and can be used for water resource planning for this river basin. The methods
determining inventory indicators presented in this paper can be used consistently for water
resources inventory in Vietnam.

Keywords: Rainwater resources; Surface water resources; Groundwater resources; Water
resources; Inventory indicators; Inventory methodology; Ba river basin.



