BAI BAO KHOA HQC

NHU CAU NUGC CUA MOT SO SAN PHAM NONG NGHIEP
DUOI GOC NHIN CUA NUOC AO

Lwong Hiru Diing', Lé Tuin Nghia'

Tém tat: Nudc ludn dwege xem la déic biét quan trong va gan ddy dwoc coi la hang héa. Theo nghia
den thi nueée khé c6 thé trao doi, buén ban. Nhung khi xem xét mede dwdi goc nhin nwée do thi viéc
trao doi buén ban la hoan toan c6 thé. Khai niém Nuwéc do thiee sw c6 nghia khi san pham, hang
hoa dwoc trao doi, buén ban - Budn ban nuée do. Dé cé co sé cho viéc tinh toan trao doi, buén ban
nudc do cua cac vung trong Viét Nam va gitta Viét Nam voi T) hé 8101, bai bao nay trinh bay két qua
tinh todn nude do trong dé tai “Nghién citu co so khoa hoc dé xudt dzeu chinh co cdu sit dung nirée
theo quan diém miede do doi véi mot sé san pham néng nghiép chi yeu " cho san pham gao, ngo, ca
phé, duong, thiy san va cac san phdm chan nudi tai cdc viimg Mién niii phia. Bac, Pong bang séng

Hong, Bic Trung B9, Nam Trung B, Tay Nguyén, Péng Nam Bé va Pong Bang séng Cieu Long.

Tir khéa: Nudc a0, dau 4n nude.

1. MO PAU

Khai niém nudc ao da dugc dua ra tir nhitng
thap nién 90 nhung dén nay méi dan duoc dua
vao tinh toan phd bién (Allan, J.A., 1997).
Nudc 40 ctia san pham 1 luong nudc can thiét
dé san xuat mot don vi san pham hang hoa
(Hoekstra, A. Y. and Hung, P. Q., 2002), no6
khong thuc sy ¢ trong san pham hay hang
héa. Nudc do cua san pham cay trong, vat nuoi
chi ra thuc té lugng nudc ti€u hao 16n hon
nhiéu so véi lugng nudc st dung truc tiép
trong qua trinh trong trot va chin nudi. Nudc
40 duoc chia ra 3 thanh phan:

+ Thanh phin déu én nwéc xanh ld (green
water footprint) 1a lugng nudc mua ti€u hao
trong sudt qua trinh san xuét ra san pham (ddi
v6i nong nghiép 1a luong nude mua dung trong
qua trinh sinh truéng va phét trién cua ciy
trong, gdbm luong bbc hoi nude cdy trong va mat
ruong trong sudt qua trinh sinh truong, phat
trién cua cay trong)

+ Thanh phan diu én nwéc xanh lam
(blue water footpriny) la lugng nudce ti€u hao
trong qua trinh st dung nguén nudc mat hay
nugce ngam trong sudt qua trinh san Xudt ra san
pham (d6i voi nong nghiép 1a luong nude ding
cho sy phat trién cua dong thuc vat va dé san
xuat hang hoa).

"' Vién Khoa hoc Khi twong Thiy van va Bién doi khi hdu
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+ Thanh phan déu dn nwéc xim (gray
water footprint) 1a luong nuéc bi 6 nhiém
trong qué trinh san xuat (hoic lugng nudc can
dé pha loang nudc bi 6 nhiém dé dat tiéu chuan
cho phep)

Dau an nuoc clia mot san pham c6 thé cung
cap thong tin vé tinh hinh sir dung nudc va diéu
kién san xuét san phém d6. Nhu Viét Nam la
mot nudc nhiét doéi gidé mua, néng nong, nén
néng nghiép budc phai phy thudc nhiéu vao tudi
bd sung, do vdy thanh phdn nudc xanh lam
chiém tir 40 - 60% tong d4u 4n nudc coa tr(‘?)ng
trot (Lwong Hitu Diing, 2015). Viéc so sanh diu
4n nudc clia cing mot san pham san xuit & cac
vung khac nhau c6 thé 1am boc 10 dic diém vé
diéu kién san xuét bao gém ca diéu kién tu
nhién va trinh d6 canh tic cia mdi ving d6. Cac
ving c6 trinh do canh tic cao s& cho san pham
¢6 dau an nude thap dong nghia voi viée ding it
nudc hon dé san xuat. Dicu nay dic biét co y
nghia khi xem xét bai toan lwa chon thay ddi co
ciu cdy trong sao cho phu hgp cho timg ving
hoic xay dung quy hoach sir dung dat cho ving,
tinh hoac ca nudc. Trong khi diéu kién ty nhién
it co bién déng theo thoi gian thi trinh df) canh
tdc va nang suat cay trong la nhung yeu to co
the cai thién duorc nham giam déu an nudc cua
mdi san pham xudng, tir 46 s& mang lai hiéu qua
vé kinh t€ va xa hoi.
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2. PHUONG PHAP TiNH TOAN NUGC
AO CUA MOT SO SAN PHAM NONG
NGHIEP

2.1. Tinh nwéc 40 cho lua va néng san

Phuong phap tinh toan nudc 4o cho lua va
néng san ¢ Viét Nam dugc thuc hién theo so dd
duéi day (hinh 1) (Lwong Htu Diing, 2015;
Luong Hitu Diing 2010).

tuong

S6 liéu dic
tinh dat

trong

Béc thoat hoi
nudce cay trong
ETc (mm)

Mua hi€u qua
Reff (mm)

Nhu ciu tuéi
cay trong
CWR (m’/ha)

Déau 4n nuéce
xanh 14 WFgreen
(m3/tan)

Déu 4n nude
xanh lam )
WFblue (m3/tan)

Déu 4n nudce
xam WFgrey

(m*/tAn)

Sé liéu phan
bon

San lugng cay
trong

Téng diu 4n nude cua ciy trong
WF (m*/tan)

v

Luong nudc dung

Téng diu 4n nude ciia néng san
WF (m*/tan)

dé ché bién nong
san (nudc 4o)

Hinh 1. So d6 phwong phdp tinh do déi hia va néng san & Viét Nam

Trong do:

Tinh todn déiu dn nwéc xanh ld va xanh lam
(Luwong Hiru Diing, 2015; Luong Hitu Diing
2010; Hoekstra, A. Y. and Hung, P. Q., 2002)

Dau an nudc xanh 14 ton tai trong qua trinh
sinh truong cdy tr6ng (WFproc greens m3/t€in) duoc
tinh tir lugng nuéc mua (nudc xanh 14) st dung
cho cdy trong (CWRgreen, m3/ha) chia cho nang
suét thu hoach (Y, tén/ha). Luong nudc xanh
lam (WFproc blues m3/t€in) cling dugc tinh theo
cach tuong tu, tinh tir lugng nudc mat hay nude
ngam (nuéc xanh lam) str dung cho cdy trong
(CWRp1ye, m3/ha) chia cho nang suét thu hoach
(Y, tan/ha):

CWR reen
WF proc,green =—
Y (1
CWR
WFprac,blue = e
Y )

Trong do, lugng nudc xanh 14 (CWRgreen,
m’/ha) bing tich liy tong lugng bdc thoat hoi
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nudc ngay tr nudc mua (ETgeen, mm/ngay)
trong sudt qua trinh sinh truong. Nude xanh lam
bao gdm lugng bdc thoat hoi nudc xanh lam va
téng luong nudc ton that trong qué trinh tudi:

Igp

CWRgFEEn = 10 X z ETgFEEI’l
a 3)
Igp

CWR,,, =10x (D ET,,, +W,,)
)

Trong do:

- CWRgreen: Lugng nudce xanh 14 cay tr6ng su
dung biéu thi lugng mua da boc hoi tr mua
trong sudt qua trinh sinh truong;

- Hé s6 10 chuyén dbi do siu mm sang
m’ /ha;

- CWRype: Lugng nudc xanh lam cay tréng
s dung biéu thi lugng nude tudi da bde hoi
trong sudt qua trinh sinh truong;

- ETgreen: 12 Iugng bdc thoat hoi nude xanh 1a;

- ETppe: 12 lugng bdc thoat hoi nude xanh
lam;
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- Wiess: Lugng nudce ton that trong qua trinh
tudi va luong nude tudi khong hoi quy tré lai
song va nudc ngam;

- Lgp: d6 dai sinh truéng cua ciy trong.

Tinh lwgng béc thodt hoi nwdc xanh ld va
xanh lam tir ET, (Luong Hiru Diing, 2015;
Luong Hiru Diing 2010; Hoekstra, A. Y. and
Hung, P. Q., 2002)

Trong thoi ky sinh truong va phat trién cua
cay trong, chi mot phan lugng mua duogc giir lai
trong dat va duoc cay trong su dung dé sinh
truong va phat trién. Luong mua nay duoc goi
la lwgng mua hi€u qud (R, mm). Khi lugng
mua hiéu qua vuot qua luong boc thoat hoi
nude tiém nang ETc cia cdy trong thi tong
luong bdc thoat hoi nudc tiém ning chinh la
téng luong bdc thoat hoi nude xanh 1a. Nguoc
lai, khi boc thoat hoi nudc tiém ning 16n hon
tong lugng mua hiéu qua thi luong bdc thoat hoi
nude xanh 14 bang tong lugng mua hidu qua:

lgp lgp lg p
> ET,,,, =min| > R, > ET,
d=1 d=1 d=1 , (5)

Trén co s6 két hop cac cong thie (1), (3) va
(5), d4u 4n nudc xanh 14 dugc tinh theo cong
thirc:

lgp Igp
10xmin » R, ET,

WE _ d=1  d=l

proc,green Y

. (0)

D6i voi thanh phan bdc thoat hoi nudc xanh
lam ETyye, trong truong hop luwong mua hiéu
qué 16mn hon lugng nudc tuoi, thi £75y,. duge léy
bang 0. Trong truong hop nguoc lai, ETpue
dugc 14y bang hiéu sb giira Etc va Reg:

Igp lgp lgp
z ET};lue = ml Z EYZ - Z RLff ’O
d=1 d=1 d=1 , (7)

Thanh phén ETpe c0 y nghia khi chi xem xét
anh huong cia lugng bdc thoat hoi nudce tir mua
va luong nudc bdc thoat hoi nude tir tudi cua
cdy trong. Trong bai toan tinh tong dau 4n nudc
cua néng san, dé rat gon khéi lugng tinh toan,
dau 4n nudce xanh lam c6 thé xac dinh truc tiép
theo tong nhu cau tudi cta ciy trong, khong can
tinh tach biét gitta ETpye va Wigss.

Tinh toan lwong nwoc xam: Cong thirc tinh
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ddu 4n nudc theo Hoekstra va Chapagain
(Hoekstra, A. Y. and Hung, P. Q., 2002):

WF e aren — a X AR /(cmax B cnat
o Y .®
Trong do:

- a: 1a hé sb thim théu;

- AR (kg/ha): 1a lugng phan bon st dung trén
mdt hecta dat canh tac;

- Cmax, Cnat (kg/m3): ndng do ti da cho phép va
nong do tw nhién ctia chit hoa hoc gay 6 nhidm;

-'Y (tdn/ha): 1a nang suét cdy trong.

2.2. Tinh nuéc 40 cho chin nudi va thiy san

DAu 4n nudc trong dong vét tdn tai & cac
thanh phan khac nhau: thanh phan khéng truc
tiép tir thirc dn va thanh phan diu 4n nudc truc
tiép tir nuGc udng va vé sinh. Phuong phap nay
da duoc d& cap trong huéng dan tinh dau an
nudc ao cua Hoesktra (Mekonnen. M.M. and
Hoekstra. A.Y., 2010b):

WF[a,c,s]: WF. +WFu6ng + WFvésinh (9)

Trong do :

- WF: Diu 4n nudc cua vét nudi trong vong
doi cta né, don vi la m’/vat nudi;

- WF,,: DAu 4n nuéc tir thie an ;

- WF yéng: DA4u 4n nuée tr nude uéng ;

- WFsinh: DAu 4n nude vé€ sinh chuéng trai ;

D6i v6i chin nudi va thiy san cac thanh phan
diu 4n nuéc Xanh 13, Xanh lam va nudc xam
duoc hiéu nhu sau:

- D4u 4n nude xanh 14 bao gém WF..

- D4u 4n nuéc xanh lam bao gém ca 3 thanh
phéﬂi WF’taa WFuéng va WFvésinh

- Dau an nudc xam WF;,

D4u 4n nudc cua thire an tinh cho mét don vi
trong luong, dugc tinh theo cong thuc dudi
day :
nTA, x WF, )4+ WFpgn

N (10)

WF,, =

Trong do :

- WF,, : Dau 4n nudc tir thie an;

- TA, : thanh phan thic in p tir cy trong lam
thitc an cho 1 vat nudi trong vong doi ctia nd
(tan);

- WF,;: ddu 4n nudce ciia thanh phan thirc an p
bao gdm ca dau 4n nudc xanh 14, xanh lam va
nudc xam;
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- WFyn: Nudc ding dé tron thie an iy theo
ty 16 twong ung 0,5 m’/tn thic 4n theo
Hoesktra (Mekonnen. M.M. and Hoekstra.
AY., 2010b);

- N: Trong luong luc giét md hodc tong sd
siia, tring trong vong doi vat nudi;

WEF, duoc x4c dinh nhu sau : Ddi véi dau 4n
nude cac thanh phan thic an tir lua, gao va ngd
dé tai sir dung truc tiép két qua tinh toan tir phan
tinh toan diu 4n nudc cac san phiam nong
nghiép; D6i véi cac thanh phan thic an tir san
pham néng nghiép khac, dé tai ké thira két qua
tinh toan cua Hoesktra (Aldaya, M. M., 2012).
Khéu phén thirc &n cua ting loai vat nudi dugc

tham khao tir tai liéu chan nuéi trong nudc (LE
Hong Man, 2004).

2.3. Phwong phap tinh diu 4n nuéc cia
san pham tir vit nudi va cdy trong

Phuong phap tich lily tirng bude (The step-
wise accumulative approach) dugc lya chon tinh
toan ddu an nudc cua san pham va Vét nudi. Pay
la phuong phap tong quat tinh diu 4n nuéc dya
trén du an nuéc cua cac nguyén liéu dau vao
trong budc xir Iy cudi cing ciia day chuyén san
xuat va ddu an nudc trong qua trinh xir 1y do.
Mot hé thong san xuat c6 thé sir dung nhiéu loai
nguyén liéu khic nhau ddng thoi tao ra nhiéu
san pham khac nhau (Hinh 2).

Nguyén li¢u dau vao

WFprod[ 1]

WFprod[Z]

WFprod[y]

San pham dau ra

San phdm
dau ra p=1

San phim
dau ra p=2

San phdm
dau ra p=z

WFproc

Hinh 2. Biéu do qua trinh xir [y cuoi cung cua ddy chuyén san xudt tao ra san pham p.

Dau 4n nudc trong cac san pham dugc tinh
nhu sau (Lwong Hitu Diing, 2015; Luong Hiru
Diing, 2010; Aldaya, M. M., 2012):

[ I Lpl+ [;]j Llel A

Trong do:

- WF[p] 1a ddu 4n nudc cua san phdm dau
ra p (dung tich/khdi luong);

- WF[1] 1a dau 4n nudc ciia nguyén lidu dau
vao i (dung tich/khodi hrong)

- Wth[ ] 13 ddu 4n nudc qua trinh cia bude
xtr 1y ché bién y nguyén liéu dau vao thanh z
san pham dau ra, dién ta luong nuéc can cho
mdi san pham da qua ché bién p (dung tich/khdi
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luong);

-Hé s6 f,[p.i] 1a ty 1€ san phém;

- f,[p] 1a ty 1 gié tri cia san pham.

Hé s6 fv va fp cua lua duoc xac dinh theo
Hoekstra:

Ty 18 san pham dugc dinh nghia 1a sé lugng
san pham dau ra dat duoc cho mdi don vi san
pham dau vao va dugc tinh nhu sau:

wlp]

f,lp.il= I (12)

Trong do:

- W[p]: Khéi lugng san pham p;

- W[i]: Khéi lugng nguyén liéu i.

Ty 1& gia tri ctia san pham dau ra p 1a ti 18
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gitra gia tri tong san pham p trén toan by gia tri
cac san pham:

an v[p]x wip]
Z(V[P Ixwlp])

(13)

Trong do:

- V[p]: 1a gia san pham p;

- W[p]: Khéi lwong san phim dau ra p.

D6i v6i ca phé va ngd, do dic diém tai liéu
thng ké tir Tong cuc Thong ké 1a san pham ca
phé xanh va san luong ngd hat truc tiép tir cay.
Dé tai gia thiét fv va fp 2 san pham nay bang 1.

Dbi v6i mia, do dic thu trit lugng duong cua
Viét Nam kha thdp so véi thé gioi, dé tai sir
dung tai li¢u tir Vién mia duong dé tinh hé s6 p
cho cdy mia, theo d6 fv ctia mia bang 1 va fp
tuong duong 1a 0.08. P6i v6i san pham chin
nudi déu duoc tinh dua trén trong luong thit hoi
(khi con vat con song) do vay hé sé fv va fp
duoc xac dinh la béng 1. B6i v6i cé tra can cu
nguyén liéu dau vao va dau ra ciia nha may san
xuit ¢4 tra A Chau (3 tan ca nguyén liéu thu
dugc 1 tin ca thanh pham), do d6 gia tri fp vao
khoang 0.33, gia tri fv 12 0.8.

£,~0.20
£,=0.05

Vé trau

£,=0.15 £=0.85
f, =0.13755 f, =0.8625
Céam gao ( Gaotring )
£,=0.18 £,=0.95
f,=0.80 f,=1.00
( Tinh dau gao ) Bot gao

Hinh 3. So d6 cdc san pham thir cdp tir liia (Mekonnen. M.M. and Hoekstra. A.Y., 2010a)

3. KET QUA TiNH TOAN NUOC AO
CUA MOT SO SAN PHAM NONG NGHIE

3.1. Két qua tinh toan nwéc do cho sian
pham trong trot

Céc két qua cho thdy ddu 4n nudc cia mdi
san pham bién ddi theo tung loai cdy trong va
gilta cic ving san xuit. Trong 4 san pham
tréng trot lwa chon tinh toan, ca phé co dau 4n
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nudc vuot troi so voi cac san phém khac, vuot
12000 m*/tdn gap 9 — 10 lan luong nudc dé
san xuat 1 tin gao, hay ngd. Dau 4n nuéc 16n
thtr 2 1a mia duong chi ti€u hao khoang 3871
m’/tAn. Su khéc biét vé diu 4n nudc gilta cac
san pham c6 thé dé dang giai thich cha yéu do
ddc diém mdi loai ciy trong. Nhu cdy mia va
ca phé, va cay trong ca nim, nhu cau nude 1on
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hon rat nhiéu so v6i cdy ngd va lua chi san
xuat theo ting vu kéo dai chi 3 dén 5 thang.
Ty 1é thanh phan diu 4n nudc ciing bién do6i
rat khac nhau giita cac cay trong (hinh 4). Dau

Gao

Aanh la < xanblam - x3m

ca pheé

-

25%

xanhla = xanhlam = x3m

Hinh 4. Ty Ié thanh phan dau dn mede trong cdc san pham trong trot

So sanh ddu 4n nudc ciia cic san phim san
xuét giita cac vung khac nhau ciing ¢6 su khac
biét rat 1on. San xuét lta gao ¢ cac khu vuc phia
Biéc chi dao dong tir 900 dén 1119 m*/tin, trong
khi tir khu vuc Tay Nguyén, Nam Trung B d6
vao, lugng nudc cAn san xuit 1 tAn lta 1a trén
1400 m*/tAn. Su chénh léch nay c6 thé giai thich
do chénh léch vé trinh d9 canh tac va diéu kién tu
nhién ciia mdi ving. Mién Nam c6 khi hau ning
noéng tiéu ton nhiéu nuéc hon cho trong trot. Cling
lic d6, khi didu kién Nam Trung Bo khong thuan
loi nhung nang suét laa cao hon dan dén dau an

4n nudc xanh lam chiém tir 42% dén 64%
tong ddu an nude cia san pham cho thay trong
trot hién nay ¢ Viét Nam van phai dua chu
yéu vao hé thong tudi.

ngo

mia dwéng

‘ )
xanhla = xanhlam = xam

nudc & ving ndy twong ddi thap so voi hai ving
Dong Nam Bo va Pong Bang Song Curu Long
(PBSL). Anh hudng cia trinh do canh tic cang
thé hién 16 khi xem xét ddu 4n nudc cia ca phé.
Ving san xuat chinh Tay Nguyén chi tiéu ton
khoang 8000 m® cho 1 tin ca phé, trong khi cac
ving khéc déu dung trén 11000 m*/tdn. Chénh
léch ddu 4n nudc trong san phdm mia dudng ciing
bién dbi rit 16n tir 3042 m*/tin & PBSCL dén gn
6000 m*/tin & Béic Trung Bo (BTB). BBSCL
ciing 1 viing ¢6 ning sudt mia cao nhat ca nudc
trong khi BTB 1a viing thap nhat.

Bang 1. Dau an nuwdéc ctia mgt s0 san pham trong trot chinh

San Thanh Ci | Ddno bin Mién Bic | Nam Ta Pong

him phan dau nwée | son gH(‘“)ng nui phia | Trung | Trung N uyén Nam | PBSCL
P an nwoc g € Bic Bo Bo guy Bo

Gao 313 221 310 250 204 500 738 356

Ngd | xanhla | 277 111 362 319 | 137 431 532 134
Caphé | (m’/tn) | 3156 3701 | 4008 | 3007 | 2211 | 3229
Duong 1770 1826 1784 | 2921 | 1655 | 1416 | 1863 1249
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Gao 781 505 598 636 | 835 802 1406 | 920
Ngé | xanh lam | 599 326 663 732 | 551 573 756 610

Caphé | (mthn) [ 7922 8841 | 9715 | 11626 | 4773 | 6646

Puong 1626 1327 1419 | 2208 | 2227 | 1533 | 1879 | 1496
Gao 216 198 256 232 | 190 252 436 214
Ngo <4m 263 224 297 302 | 277 226 266 242

Caphé | (m’/tn) | 1321 1047 | 1986 | 1689 | 922 1169

Puong 475 538 528 800 | 450 357 407 297
Gao 1309 925 1164 | 1119 | 1229 | 1554 | 2580 | 1489
Ngo Téng | 1139 661 1322 | 1353 | 965 | 1229 | 1554 | 986

Caphé | (m’/tan) | 12398 13589 | 15709 | 16321 | 7906 | 11044

Pudng 3871 3691 3731 | 5929 | 4332 | 3306 | 4149 | 3042

3.2. Két qua tinh toan nu6c do trong chin nudi

Do diéu kién thiéu sb liéu, tinh toan dau 4n
nudc cho chin nudi chi duge tinh trung binh
cho toan bo Viét Nam.

Thanh phan cua thie dn chin nudi quyét dinh
dén dau 4n nudc cua vat nudi, ngoai tru diu 4n
nude cta ca tra dugc quyét dinh bai luong nudce
v¢ sinh ao nudi. Viét Nam hién nay dang phai
nhap khau mot luong 16n thic dn hang nim
phuc vu chan nudi. Tuy thude vao tung loai vat
nudi va san pham chin nuéi khac nhau ma ty 18
thirc an chan nudi ndi dia dugce st dung 1a khac
nhau (Hinh 5). Theo d6, lugng thuc an tu san
xuat noi dia chiém khoang trén 60% tong lwong
thirc an chéan nudi.

So sanh gitra nhom san pham, cé tra c6 dau
4n nude 1on nhat 1én dén 23000 m’/tin. Nguyén
nhan chi yéu do dic thu san xuat ca tra dang
tiéu hao mot lugng nude lon dé thay loc ao ca.

Trong nhém san pham con lai thi thit bo 1a

Hinh 5. Ty lé sir dung thirc an chan nudi noi dia
dé san xuat mot s6 san pham chan nuoi
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nhém c6 lwong nude 4o 16n nhét (9401 m’/tin),
trong d6 khoang 83% luong nudc sir dung la noi
dia (7843 m’/tén). Ty 1& luong nudc nodi dia
dung san xuat thit bo cao phan anh ty 18 sir dung
thirc an noi dia 1a chu yéu (98%) (Hinh 6). Thit
lon, gia cdm va trimg (quy ddi ra trong luong)
tiéu tén khoang 5000 - 6000 m*/tin. Sita mic du
lwong nude st dung truc tiép cao hon nhiéu so
v6i chan nudi bo thit nhung thue té diu 4n nudc
cia mot tan sita chi vao khoang 962 m’/tan.
Diéu nay cho thay yéu t thanh phan diu an
nuGe tir thirc dn va ti 18 chuyén doi thic an
thanh san pham chi phdi manh dén dau 4n nudc
clia san pham chin nudi.

Ty 1& nudc xanh 14 trén tong dau an nudc do
clia cac san pham twong dbi cao, trén 70%, tham
chi ty 1& ddu 4n nudc xanh 14 cua bo chiém dén
91% téng ddu an nudc. Riéng ca tra, diu an
nuéc xanh lam déng chiém ty 1& 16n nhat 71%
(hinh 6).
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Hinh 6. Ty 1¢ thanh phan c{du dan nude
tung loai san pham
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Béang 2. Dau an nuéc cia san pham chan nudi

Xanh la Xanh lam Xam Tong d,ﬁ uin
Sén phim don vi - - - e =
Téng 3:); Téng 3:); Téng 3:); téng 3;:

thit bo hoi m’/tAn 8552 | 7168 407 337 442 | 338 | 9401 | 7843
thit lon hoi m’/tin 3755 | 2010 657 448 538 | 356 | 4951 | 2814
thit ga m’/tin 4476 | 2332 653 478 604 | 419 | 5732 | 3229
stra m’/tAn 853 564 53 25 55 31 962 620
trung m’/1000 qua | 232 136 39 31 32 24 303 191

catra m’/tAn 6075 | 3162 | 16504 | 16189 | 723 528 | 23222 | 19879

4. KET LUAN ngd). Dé san xudt 1 tan thit bo can tiéu tén 1

Béo cao da trinh bay két qua tinh toan luong
nude 4o ctia san pham gao, ngd, ca phé, duong,
thily san va cac san pham chin nudi tai cac ving
& Viét Nam. Pay 1a tinh toan cu thé co tinh hé
thong nhét tir trude dén ¢ Viét Nam. Két qua
tinh toan cho biét lugng nudc can thiét dé san
xuét ra mot don vi san phém nhu sau:

+ Pé san xuat ra 1 tan gao tring trung binh
can tir 900 dén 2600 m’ nudc;

+ Dé san xuét ra 1 tAn ngd hat can 600-1500
m’ nuoc;

+ Dé san xuét ra 1 tin ca phé hat can 7400-
18000 m® nude

+ Pé san xuat ra 1 tan dudng can 2600-7000
m’ nuoc;

+ San pham chan nubi: dé san xut 1 tan thit
lon can hoi cAn 4951 m® nude, 1 tin thit bd hoi
can 9401 m’ nuéc, 1 tin thit ga cin 5732

m’ nuoc, 1 tn sita can 962 m’ nudc, 1000
qua trimg can 303 m’ nudc;

+ San pham thuy san: dé san xuat 1 tin ca
tra cAn 23222 m’ nudc.

Hau hét san pham chin nudi ¢6 dau an nude
cao hon so vé6i san phdm cay lwong thuc (gao,

TAI LIEU THAM KHAO

lwong nuéc gip 7 lan luong nudc dung dé san
xuét gao, 8 lan dé san xuit ngo. Miac du lugng
nude tryc tiép dung trong chin nudi kha nho,
nhung thue té lugng nudc 4n dung dé san xut
thirc n chin nudi lai 16n hon nhiéu so véi céc
san pham truc tiép tir trong trot. Gia ting quy
mo chan nudi ¢ thé 1am gia ting quy mo trong
trot ddng nghia véi viée gia ting khong nhiing
st dung nudc va su dung dat. Do vay viéc
chuyén ddi co ciu giira trong trot va chian nudi
can xem xét dua trén diéu kién vé nguén nudc
tu nhién bao gém ca ngudn nudc mit va nudc
mua dé c6 nhing diéu chinh thich hop dam bao
du lugng nude phuc vu cho trong trot cay luong
thuc 14n thirc dn chin nuodi.

Ngoai ra, két qua cho ta cai nhin tong quan
vé ti 1& twong d6i cua ddu 4n nudc xanh lam,
xanh 12 va ddu 4n nudc xam so véi tong ddu 4n
nude cla san pham: Vi gao trang, ti 1¢ thanh
phan ddu 4n nudc xanh lam chiém khoang 60%,
dau 4n nudc xanh 14 voi 24%, ddu 4n nude xam
chiém 16%; Vé&i ngd ty 1& 1a 53%, 24%, 23%;
Vi ca phé ty 1€ nay 1a 64%, 25% va 11% va voi
duong 1a 42%, 46% va 12%.

Lwong Hiru Diing (2010), “Nghién ciru dé xudt phwong phdp va dp dung thir nghiém tinh todn
leong nuée do cia Viét Nam”. Dé tai khoa hoc thudc B6 Tai nguyén va Mai trudng.

Luong Hitu Diing (2015), “Nghién citu co sé khoa hoc dé xudt diéu chinh co cau sir dung nude theo
quan diém miede do doi véi mot s6 san pham néng nghiép chi yéu”. Dé tai khoa hoc thudc Bo Tai

nguyén va Moi trudng.

114

KHOA HOC KY THUAT THUY LOI VA MOI TRUONG - SO 51 (12/2015)



Lé Hong Mén, (2004), “Ché bién thirc dn gia siic gia cam”. NXB Nong nghiép.
Aldaya, M. M., Chapagain, A. K., Hoekstra, A. Y., & Mekonnen, M. M. (2012), “The water
footprint assessment manual: Setting the global standard”, Routledge.

Allan, J.A. (1997), “Virtual Water: A long term solution for water short Middle FEastern
economies”, Paper presented at the 1997 British Association Festival of Science, Roger Stevens
Lecture Theatre, University of Leeds, Water and Development Session.

Hoekstra, A. Y., & Hung, P. Q. (2002), “Virtual water trade. A quantification of virtual water flows
between nations in relation to international crop trade”, Value of water research report series,
No. 11, UNESCO-IHE.

Mekonnen. M.M. & Hoekstra. A.Y. (2010a), “The green, blue and grey Water footprint of crops
and derived crop products”, Value of Water Research Report Series No.47, UNESCO-IHE.

Mekonnen. M.M. & Hoekstra. A.Y.(2010b). “The green, blue and grey water footprint of farm
animals and animal products”, Value of Water Research Report Series No.48, UNESCO-IHE.

Abstract:
WATER REQUIREMENT OF AGRICULTURAL PRODUCTS
IN THE VIEW OF VIRTUAL WATER CONCEPT

Water recourses is very important with human that is considered as trading goods. In reality,
trading water is quite difficult. However when considering virtual water, water can be traded
absolutely. Virtual water concepts have reality meaningful when it is traded through trading goods
process - Virtual water trade. In order to develop basis of virtual water trade among different
region in Vietnam as well as between Vietnam with other countries, this articles present virtual
water calculation method and results in project “Study the scientific basis of water use adjustment
with virtual water perspective for main crop and animal products” which is applied for calculating
virtual water of rice, maize, coffee, sugar cane, aquatic and major animal products in 7 economic
regions including: Northern mountain, Red River Delta, North Central, South Central, Central
Highland, Southeast area and Mekong Delta.

Keywords: Virtual water, water footprint.
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