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Abstract: This study constructed a global multi-scale nested model and a corresponding environmental satellite account, based on
the multi-regional input-output analysis method; and estimated the virtual water volume for China’s trade in commodity and service
with typical countries along the Belt and Road. Results show that in China’s trade with these countries, water consumed in China’s
domestic production is less than virtual water implied in commodities and services consumed by China’s domestic consumers, which
indicates that China’s domestic consumption of virtual water is satisfied by imported sources. Thus, China is a net importer of virtual
water. Russia and South Korea are main importers of China’s virtual water, while India and Indonesia are the main exporters of virtual
water for China. Analysis demonstrates that exported virtual water in China’s coastal, inland, northeast, northwest, and southwest
regions decreases successively. As for the industry structure of traded virtual water footprints in China, the agriculture/forestry/animal
husbandry/fishery industry is the largest export sector, while the food and tobacco industry, the construction industry, and other service
industries are the top three virtual water import sectors.

Keywords: input-output analysis; virtual water footprint; import and export trade; the Belt and Road

2019-05-28; 2019-06-12
&, FE TR, FEF AT RS AES R 5145 E-mail: zfyang@bnu.edu.cn
HpE TR ERDE ¢ —ir % PRE TS KGRI W S IR THEIE PR (2017-XY-23)

www.engineering.org.cn/ch/journal/sscae

092



RETIERY 2019 4 $21% 41

N -

£ “—a — B B IE TS, EBREE 5 IR
WA R, KER ARG AR HiEs, REER
fity 2B 7 S RE R A% A IR P AR ) R TR 5 A Y
Wi o 25 P 858 5 00 PAY 6% 7 7 AR 55 v A A FR
% XIS Z sl e R A R ALK BT IR [ PR
eI

WEDK BRI, NEIK B &
A&, ANBATMADKEAR, BEEERE 25K
J&, GRoKP JEBENN R IR, KB R R SR O H
VG b A b 5 e DX T i P i B R AR A IR A AL
LoTr Bz —, AR KB AT R SR 2 ]
B R L IR IEFE . REAUKSE 20 28 90 £ A H
JI 52 AR R, e AR AN AR 5% P 7 LA K
WU (1]

FUAT,  REFDLK 52 5 A [ A AR 7E B0 34 1T
TE T i 22 5 BUIR 55 52 2 R e K i RE v, R ABLOK EA
“TIR” BT A AR AR IR A AR 55 o, A
3 Hr RE ALK 5 5 A7 B 1R 4% 3t X ) 2 25T
GyEkil, ey KA M AL, 2K B
FEBR I, R R B R (X 3K 2 2 ) LR (A A8 i
IR, MAERRUZ B DGk B S 7T 2],

=\ BB EMIKAIHERICRRE

FFHFE N2 HR 5K BRIV FE O, M
IKBEPRFEN T AR I FE %% P MV 1T DX X 3
(] (1) 7K 2 728 DA B M AU/K B2 2 i e, e i X3 ) 7K
VERFERE AR E BT B N T B E bR LK PR
FIFH B BT, Arto %5 [3] B 503K B 57 5 4 [ B 12 0
IKRA T #R, W 27 B2 R HRERUKEE O E,
e [ R A R OK H . RIEPFEE [4]
FIH 2 DX H 5 N\ AL 43 T 3R 48 X R AUl K it 3
S N NP &S I S T DNE 2 KU X VS
i R N AR X, 2808 X R KR
AR EE E E A HARE X B 5T S s At A
KR T T P e R R LK B2 5 N R U K 4t
FIh X, SEBL/K BEJR 22 4 & FEC B [5]- Okadera 25 [6]
I PPA R L TR R TR R K R, R I T
8 REVRAL LR TS0 8 0 K BE R, R DRIE AR
X IR REYR 22 4, 38 /K R FRH S 1] 1] 7K B2 95 40 T

SEBLK BEUR A A 28 B AR L

SR B K R E S 27 A M e s FDR R 3
TR L SR B ox 72 M F K A PR EAT 3 M BT 15 4 45
FAERCRZE S VR ER T TR/ IR R 775K 42 (7]
JE 146 (8] 7873 75 R A 7K % VA FH 8 A0 B /K
w, EdHE COrEs - ST IREHRN IR,
HERRAS AT L X T XS 5T 5 R K B, BSOS
FRAR A7 M B [ SR 57 R (14— L G [T

HAT, BtxpES 7 %X
KA G FEA L, JCHREEER T E A X 5 %A EH
X RE UK 52 2 B IE T8/l A7 it 0 A 7 R 2%
BN B H AR A KRR B, AR
AT BT FERER b, A SO0 3l VAR 77 3 A 33 K
WA R, AEETA B R AU K B2 2 (e 7= il £ A i
BE R Bt AT 0, T 2 KRN 5
I8 RN ARG TTE, 4 v [ XA R 5N 7
R T X R RN R AT B 3%, AL T
O - K - AR 2 X RE IR SR E A,
FHEIBER « —af — 7 WA X, B LR
SR RUE PR b Al 55 S0 A ) R UL K I B0 B
o W EIE LR LA R a7 — 7 AP0
[ 7K B3 22 2 A A 7 WA X3 R UL K 2 328
B ORYF I K H R ? ATRR AT ML K B B G
cia 7y i A S w1110 ity = S (= VO NG R S
BN Z 5 IEMOK T 5 H B K B 2 48
Al SR A T IR AR, BAT F R S

= MRFBESHIEFRIR

(—) G-MRI0 =BV REIBEIE1E

Z IR (MRIO) J5 :RE R Gith 7 #r
7 ity B 55 14D IX 3 ) 38 30 BT B 2 P 2 i J B0 2R
Befsgma,  Rear A X R AT R B B RS RS
TP SR 5 ok RIS 2e 1), X A0 pe 3 g
W, RATRREETEVE . PR AR ST S AT
HETNEZ — AWFCRA T EEE G R S
PRI TR gm0 (P E 30 A IX T 30 BT X k]
BN HERDY, A 2007 FEF 2010 FEPASIRCA, £
E AP SRE R B G e e 1) P [ 48 X )4 N 7
2. %A E Rk R 4 B R P — 4T A
— 575 s, REE TR GF 1) 5t MRIO %
% 0, 58 5 [E bR MRIO % 442, 70t 5%

093



HhES “—H— RGHAERRE S ERK ST

ANPGRS, SRF T BR R g ) B N R
A (WIOD) #i# e, i8R, Rt FHE
A4 X 8] MRIO FH 18 —ANHLIX p (1) 0 50T H H 3
A MRIO R s Hu DX [ j &6 1104k 5, R 3¢
MRIO A A [E KR X C 7 5611 H D 2 s X
(R 7 30T B B o e KB b DX 7 58 1T A T
FbE, kb [E 48 X (8] MRIO i 381 TS H
o KA T E N 30 M HLIX, AL T A
R XIHBNE (G-MRIO) #, ZA A &
FA T390 A0 B SRR HE SO AL [9,10].

S T; CS A
¥=§§ﬁggzﬁ’ (1
s )

XD o, TP p X CPEIER) 85 1TH
P s H DX /30T RO s 75 P B A v (3 o 3]
s X IR 2~ A H A 3 s XY
b EE R B E, SR DA R U

TR R A G-MRIO B, AWFFLEN 134
5540 FE () W-G-MRIO #2770 #fr ikt 11 52
2 B X R At 5 i85 RUEE 51K AREE (W),

BT T 0 m A DXk, A DX A
H AT PLR RN -

x}' — Arrxr +yrr +i o Al’SxS +i S¢ry)'s (2>
5 DR Pl A S, B T RS T

W AT AR Y, WOHE T AHIX i
At DX f R A SRR 47X AR AR 7R )

ity B A 453 m A X ) MRIO £ 7Y
AIFERETE A

xl All AlZ A13 .. Alm xl Zsylé
2 A 42 4B e || 82 Z 28
Y| = A 42 4B g |+ z 3s
xm Aml AmZ Am3 .. Amm x’” Z yms‘

(3

X3 A, BRI R AR — TR PR AR R A

Al X SR Z [ B iah R &R 4™ =27/ X FoRiX
r FIMIX s Z (B A A RS, v RO R B

094

MIdfish. 2 AR K ST AR

fr=F'x +Fx* +- -+ F"x" 4>
F A S R K . 25 HIE — b IX i 40l
D FE AT R 4 A PR I CRLFE AR b A2 7 (A v 2

A 0380 Ay 2t DX f5e 267 ), AT A3 3 AV
DML AN A= A SR — XIS R UL K 5 5 «

y
y2r
=y

(5

(6)

X (6) w1, YRR T ARMIX A= FHL X (1)
B ZH T s 7 AR e X ) s KRN 1) B 44
i r e EHEX s%iﬁlﬂf@l:

iz MRIO #2838 3 5 26 A 7 R AT RASK

1A A R REAEA K -
1y =FU-A4)"p (7
117308 3 5 24V B R B T DASKR A 2 AL A ) READA K -
f=FI-4)"¢ (8)

X (D (8 Hi, F & X Ik 0L /K 3 5 1] &
A RIRPSERE

B (7. (8) i p" Ml ¢ # 2 fi A A 77
T A ER L i oy v, B

prr:Crr: yr (9)




RETIERY 2019 4 $21% 41

W (2) B3 3) WA, TS A A
FH T A 3 25 38 20 R KA K 7o TR 0T DA 5 e i
AT R UK <

IM=f"—f" (10D

EX= /7 /" an

X (100, (11D H, IM FT EX 4 5l % 7w i#3F 1A H
CUA R UK HEC . e 40U P i & e SO B b X (1) HY
F15R 5 e WK 5z i X 3 1152 5 SE LK I 2218,
NS I

BEET=EX-IM=f - f/ (12

2 BEET NIEAE, Bt T FEIX 382 — > iR
s CREAORISR AR, B2 I R Ul K 4 it
FI3 CREAARIE 225D .

() #HAEE

“ali R RO I E X IR A EE I P,
FEFGE “—ali —B” WERERIN, JFRA BT
)RR o AT 7T 32 2L TR WIOD idfe e, #57
Tl B B SR X BT A R
BRSP4 14 A MR E SN E 30 M K E
FE. R ENEE, R GESILE 2 2 BT
A 21 2ni 22 9 2 B IE S S5 ATE)) SR
VR “21 i Fa e ek, K E
30 N e BERETT R R X . BARRIET TETE

(=) BuREkiIR

AW H, KEIEFIH KA FEKE (RIZK
FEEAK, DEFERAD S, EZENL. Tk,
#H . RS BRI TA I3 T 4 9 AT HE
S, L Ol R T 4R KRN I8 K = EARHE AR AED)
FVE P= i B P R K RBGHEATHER, HA R AE
VIR0 EE e i e E R ok B (RO A
2011) (PR ES L 2011), A E X 9 R AE
MR, S Ere MRSk 2. EAKET R
B2 WL SCHR [11,12],

Tl AT FE K & F ZR IR BUK & 5 K& 2%
EHATHER, MMTRBUKS M EESH S kA
A A (hEZS5E A E L 2008 (RRIEE)).
2010 4 E % TAAT IR K HE S = 5dE, EEkA
R EFREE G E L 20110 VAT AR 55 ML FE /K &
HE AR O EKBRIR AR BOUK 2 EE 5L
R HH R FE K B B AT HE S [13].

M, pES “—F—" GBI ERAL
O 82 5 R HK RV E K S5 o 4h

(=) B E

T ERERANEYE, HhxthEE i —
%7 Y2 S R [ S H 15 5 R I R K S AR R
HATPEAL . 2010 4F, A EA = E C—H g U
2 SR X TR RS R R AU KA $) 17 879.18 Mt
CH M, ddE R O ERK (128620.72 Mt)

RIS, Wi 1 TR, H 29 14%, 1B 357 0 66 A o LK £ 2
F1 B REHMAHREE
i s FL R i X
RE < X (6) PG, BEFE. HA. T TR P
SRHX FILHX (6) b5, b, AR T EAk. SR
X (3) PR SN, ZE
WX (8) Ff. L. AR WRT. R, . A,
WREHLX (7 S, YLPE. TR, WG W, EpR. Pl
‘BRI AL (2) W, s
SR E X R DX KT (D EjVj JE P AE
M (D Bz

FZRRR (10D

PIGLAETE . B2, D e,

PRANAME . $E70. BRI, S5 . SLF%E.
Y S RN (-5 G =R A

095



HhES “—H— RGHAERRE S ERK ST

CUE S R g B 5 A 7= 9 i o [ 3t 10 10 s o
H LKA $) 2421033 Mt, (5 A ELE G T R HELOK
(214841.30 Mt) %) 11%, [ ATED EE JE o4 W0 2
W E ORI R B O E .

TERERLACF M 7 TH, SRSk, K
kO E, HEEX a7 AR E K Sk
W K O E R, s BT B 53
Syit, [ AR T FE K B RN T 2R A B LK
PRI, BT ERLKE “E PN BRI R
LA AR XS s [ AT R R R T 5K, o [ R ALK H
B, H T A o el e ] ] PN A Y AR A R 1)
AR, 3E 1R i U] b SR [ (] P A 7 3 A A
IR BEIR, XK, E RS 5 E A AR R AT

(Z) X

REPEAE X, RAEHX . PER X, Y
X NREHBIX TR “—ar —B% 7 4 s
FE R 1t V8RB R oK M n ] 1 Frs . L
PO, WY ARG ZRAE. P 2P R HLIX Y E
Hh B 5y K AR sz, o, 2 E N X
T RE ALK BT B AB 43 o 2% DX 3 [ P A T R
KT 44%. 75%- 75% 75%- 79%, 1013 «—
7 W2k S [ S R AELAK LA 23 ) o 1 X
A TR LK) 8% 3%~ 4% 4% 3%,
Hrpirigth X 2T, RAb. ARG 78 R X R
KB A EEE A T X, ZR b DX 3 i X R
K 3 B N OB, R % Hi AN ] [ P X

A, EWAEFFEKERTHERRESIIFRKE, RERK A EEH O E K.
J& T ERUKE) “EWNAHE. EAMNETR” B, WL RS ZRdb. PEAE R PE R X A A A
F2 HEX “—H— BLABERR G EMKEBEIE Mt
] % B X 45 PR O PR E OB [SEeEi
%5 4561.99 5780.01 ~1218.02
i [ 4421.77 396.88 4024.89
E R JR 75 2306.44 6221.25 -3914.81
I 4259.98 10 997.37 —6737.39
HH 2R IR 2329.01 814.83 1514.18
HABFT A EH K 110 741.54 190 630.97 —79 889.43
“—ir— B UM E KA 17 879.18 24210.33 —6331.15
Mt 128 620.72 214 841.30 -86220.58
250000 oA FHR
R
[
200000 | R R
e
e
g 150000 .“PEW‘]FH}HJ[Z
2 ] W o R A X
R o P T A X
= 100000 B E R X
- - W [ b X
50000 || | B

0
O

096

<& <>

1 EFIEIikaJEH’]IW?I\ A5 AKX I 254

§ &
gss & @é&



RETIERY 2019 4 $21% 41

3R G AR, K BEHIR #4584 AN
ST Jerb,  H I Py X AR R UK B 43 ) o
% X s [ A0k R ALK B 57% 45% 53%.
69%- 60%, HI “—Hr—B%” VLR [E Kk
JE ALK A8 43 3 o5 12 X 3 [ P 4 H TR LK 1
5% 6% 5% 4% 4%, Py X b
ZRAGFA PG R X R LK B O Xk, AR
b X2 AT P ot X4 3 8 R UK B ik 1 [X
S, B R P R X A R LK T E 5K

TE RSP 7T, Bk Bk, ARG, AR,
7 T 1 DX TR ALK TR X, X 50 B I A
X 7E 5 [ N A X AT 57 5 i, AR H AR P K B R
HFEERKTHRESHKEEERR, BT EL
IKH “CARHbAAH . AR P 7 R, iR X R
B R R LK P X s 7 b [XR A i (X
e R RKEEE O X, JE TR« A B
AhHb R B, 7 AR Hb X B KRR S K g ik O
b [X A P Bt L DX, b X A K I R ABL K g 3t
X & AR b X . AR EENE, BAL, £
B KX, X “—a — %7 IR A E K

KL, AR T UK X

(=) P&t

K3IFIH T REI “—— 7 A
F A G W AKWAT IS5 . Horb, RO ANl 1
H T AR KR B ALK Y 87.87%, T 2 111
AN 5.52%, i R RELK  EAT L, RE
AR E R ZAT W EER BN OER. &6 &
JHEATM . AL A AR 25l 2 AL T 1 = [ i
POAREE AT, 1 E LK 53 7 —8017.10 Mt
-3092.80 Mt. —2626.42 Mt, A7k kL /K 2 0 &
ik 1R 400K LG 5 43 il R 33.16% 12.87% Al
10.90%, 11 AH S A7 Mk 1 1R ALK AS 2 1%, ERBE
B SR TR AR AR S R UK O E R,
B @SR RSSO ER (LK 2).

B EREBRER

(—) &g
SRR, HEAES Ca T 2

#z3 HEX “—H—" ALHEBERNE S ERK TR Mt
b33 H R R K HE O R K 9 TRk
TR 15711.11 (87.87%) 1335.50 (5.52%) 14375.61
PRI 100.50 (0.56%) 29.23 (0.12%) 71.27
i 10.49 (0.06%) 8027.59 (33.16%) —-8017.10
iR R 106.88 (0.60%) 1071.02 (4.42%) -964.13
VN SE S 9.61 (0.05%) 1242.65 (5.13%) ~1233.04
TE AR E il 32.23 (0.18%) 203.29 (0.84%) -171.06
VEMD SN S 18.01 (0.10%) 144.42 (0.60%) ~126.41
th2E Tk 184.23 (1.03%) 696.89 (2.88%) —512.66
e i i 38.04 (0.21%) 25.72 (0.11%) 12.32
)8 S i 157.81 (0.88%) 144.97 (0.60%) 12.84
2% il 3G M 28.30 (0.16%) 1209.69 (5.00%) -1181.39
SIS A 18.84 (0.11%) 932.34 (3.85%) —-913.50
HAHT 102.41 (0.57%) 1094.31 (4.52%) -991.91
FoAh 3 19.10 (0.11%) 168.40 (0.70%) —149.30
N A 1284.90 (7.19%) 153.15 (0.63%) 1131.76
eS| 4 23.11 (0.13%) 3115.91 (12.87%) -3092.80
p 8.89 (0.05%) 296.14 (1.22%) —287.25
LR A ZEN 9.31 (0.05%) 224.45 (0.93%) —215.14
{E7E Mol 221 (0.01%) 1455.04 (6.01%) ~1452.83
FoAh RSl 13.20 (0.07%) 2639.63 (10.90%) —2626.42

e SR 2 HO AT IS 5 R K R L

097



hES “—E iR SBEHABERR S EMKDH

FoAtL R 550k
FEAE R Ol
HEMEE L

B}

pesiin4

A A
HoAt il
R

Al IBH B

e il il

el B il

e il i

2 Tl

AR R

T AR ER ]

Ny E S

PV

Frim B

P4

Akl

_

W%
j— s E

B R
- m
| W RER

(20 000.00) (15 000.00) (10 000.00) (5 000.00) 0.00
0 EEPK/Mt
TR 2R B AU [E 3R of i (X B9 B O B2 53 R K A=l 4544

El2 HEx “—H—"

FAT A sk, B A A PR K BN T AT 2 R AL
Ky BT RERUKM) < B AT . B AR R B
JE UK D E, C—a— %7 B RO E KB
W AR T — 2 e .

MR R K B 32 B R Y K H ok E, P
S [ R [ 0 S B LK L, B R E
JE PP A ] £ 2 R ALK o (E 2 AR o s [
A ZRBRE K, A ELR BRSO E, 8T e
K “E PN, BEAME R B, 7R E R
KIXIRE “—ir—H 7 e R E 547 % 5 i,
Ak bR T R AR DT X . H R A [ K X ek
PRy X Ak, AXTEREL AR RKE TR K
FIHLIX, & T ADoK I« At i . Ahh iy 2 7 .

HE R ARG ARG PR 7 R R X
WA TR G B ALK R, 44%~T9% [ HE 11
REK E BB E N X4, AR AR G X
FEREAK EEIR N, 3%~8% ) H I RE ALK A
Bl g7 WRMRE SR, EEAEP MR E
BERUKE DE . 57%~69% 3k 1R 8Kk B
Y DXk, P R R R R X R UK 32 ik T b X,
BV RE 2 R AR T

TER 5 KT S5 b, AR 2 Bk
RS F K 1 HH TR 1], R 20 7 A o [ s [ 2 2

098

5000.00 10 000.00

HE AR /ML

M REPUK T E S SR EAT I 5
mm%&mu%m:m&ﬂm@ﬁmﬂn,wgm
A it S AT b A I A R 25 M ) R ALK 4 3 1
S W R HER T TR R UK S E O E . % EidArlk
K B B T B — D s, BRI B O,
PRI TR K B 2 4

(Z) BERBR®

TR TS [14] RIUBILK EZ R B &5 i
W RIKG G, B R %ﬁﬁl%ﬁ%%ﬁﬁﬁ
Tl Ak B G0t DA ] A ARER R 3 M 22 A K B I
F o Bk — 25 o R 3 % 48 B A 7K B 5 A B R IR
MR EES “—a—8” LR SR E ST 5 5 0,
BUAKE, BTREMNKGEOE, Fik, ®k“—
w7 B 5 EEN TIREK SRR AN E R
REE, (AR “—H I EBNEREF, R
HSIRLE ZBIAE, NS eE ST A
1B, HERIRME, MFEEAE, SEM “—d—g” thiA
KBV E L H bR o

R XS B R0 AR AR R L 5K, o ) i UK
Bl H T A PR Al o 55 K IR R ALK 8T,
B SR EAT I, B, HAh AR SR TR =
PR KEE IR, EE P EE C—ar— %



PETIEME 2019 F F21 % F 45

51 5y i R rPOoRE 4k SRR AT B 5 RE AU K I 32 2

Bt

AN B i SOHEAT L 0, HoAh iR 55 4%
HEA K HE AR TR & 4, et EAE “—aff — %7
AP 2% T LSS R R TR

P

(1]

(2]

B3]

(4]

[3]

(6]

Chapagain A K, Hoekstra A Y. Virtual water trade: A quantification
of virtual water flows between nations in relation to international
crop trade [J]. Journal of Organic Chemistry, 2002, 11(7): 835-
855.

Tz, R R, sk MERVKIIR LS A4 A (X)) B
IKSEVEWEFL [J]. HhEREL =1, 2004, 19(4): 577-584.

Long A H, Xu Z M, Zhang Z Q. Theory and method of virtual
water: A case study of northwest China [J]. Advances in Earth Sci-
ence, 2004, 19(4): 577-584.

Arto I, Andreoni V, Rueda-Cantuche J M. Global use of water re-
sources: A multiregional analysis of water use, water footprint and
water trade balance [J]. Water Resources & Economics, 2016, 15:
1-14.

FIETE, BB, Upmanu L. 3T 2 DA™ H 3 E 4 X
PRI BT (7], TR 4k (Tt Fl ), 2016,
18(6): 62—69.

Wu Z D, Zhao M, Upmanu L. Pattern of provincial virtual water
flow in China based on multi-regional input-output analysis [J].
Journal of Hohai University (Philosophy and Social Sciences),
2016, 18(6): 62—69.

Wang Z, Huang K, Yang S, et al. An input—output approach to
evaluate the water footprint and virtual water trade of Beijing,
China [J]. Journal of Cleaner Production, 2013, 42(3): 172-179.
Okadera T, Geng Y, Fujita T, et al. Evaluating the water footprint
of the energy supply of Liaoning Province, China: A regional
input—output analysis approach [J]. Energy Policy, 2015, 78:
148-157.

[7]

[8]

9]

[10]

[11]

[12]

[13]

[14]

Rashid M H. Economy-wide benefits from water-intensive indus-
tries in South Africa: Quasi-input-output analysis of the contribu-
tion of irrigation agriculture and cultivated plantations in the Croc-
odile River catchment [J]. Development Southern Africa, 2003,
20(2): 171-195.

I, S . X ALK 87 2 v B U7 9 R Sk (0], B
1 %5 530, 2008, 18(4): 184-188.

Zhou J, Shi A N. Method for calculating virtual water trade and
demonstration [J]. China Population, Resources and Environment,
2008, 18(4): 184-188.

Wi JLEE, IR, Moo, AR P S BT TR E 5
g B SRR TS (7). PN SR B, 2019, 29(4):
18-26.

Meng F X, Su M R, Hu'Y C, et al. Embodied carbon in trade of
China and typical countries along the “Belt and Road” [J]. China
Population, Resources and Environment, 2019, 29(4): 18-26.
Meng F X, Liu GY, Hu Y C, et al. Urban carbon flow and struc-
ture analysis in a multi-scales economy [J]. Energy Policy, 2018,
121: 553-564.

Mekonnen M M, Hoekstra A Y. The green, blue and grey water
footprint of crops and derived crop products [R]. Delft: Value of
Water Research Report Series No. 47, UNESCO-IHE, 2010.
Mekonnen M M, Hoekstra A Y. The green, blue and grey water
footprint of farm animals and animal products [R]. Delft: Value of
Water Research Report Series No. 48, UNESCO-IHE, 2010.

Zhao X, Liu J G, Liu Q'Y, et al. Physical and virtual water trans-
fers for regional water stress alleviation in China [J]. Proceedings
of the National Academy of Sciences, 2015, 112(4): 1031-1035.
skme, e, S, .t SR R R RS I RE A IR A R
i BET I Bk BB AR (1], - B S 3
1%, 2015 (S2): 89-93.

Zhang X 'Y, He Y, Wu M, et al. World water transfer consumption

and spatial deconstruction research—Based on international water
input-output model [J]. China Population, Resources and Environ-
ment, 2015 (S2): 89-93.

099



