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China water footprint trend analysis based on input-output tables
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1 College of Water Sciences, Betjing Normal University; Key Laboratory of Water and Sediment Sciences, Ministry of Education, Beijing 100875, China
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Abstract: Water footprint ( WF) method is a common way to study the water resources pressure in recent years. The total
water footprint of China from 1997 to 2002 were calculated by using water footprint method based on the input-output tables
in this paper, the method for calculating the water consumption coefficients was improved, and the method for calculating
the gray water footprint based on dilution theory was studied in the paper. The external water footprints, the exira water
footprints and the corresponding coefficients were also calculated, and the goods (services) structures of the water footprint
consumption were analyzed in this study. The results showed that the annual WF of China had a downward trend from 1997
to 2007, with an average annual of 2. 83 trillion cubic meters, in which the blue WF was 218. 3 billion cubic meters and
the gray WF was 2. 62 trillion cubic meters (accounting to the third level surface water quality standards). The indirect
water footprint accounted for 90% of the total WF, which meant the pressure of water resources mainly comes from the
consumption of goods or services. The WF of China depends on self-sufficiency largely, and at the same time China bears a
large proportion of the water pressure of other countries, but which has a it shows a downward trend on the whole. In the

sight of the structure of goods or services, the diet-related goods or services occupied a higher proportion of WF.
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Fig.2 Water footprint of China
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HAARSS L (16) FEIIERR AR, 838 T 38% ; Hk & B3 BkRBERTK
SEROEIE 15 B SHPEHLR S Rl A5 T Fig.3 Blue water footprint of China

22% o AR B AWy bl AR T AR R O, kB T
43% LR S @ = ik ARl iR B T 25% . HLR Al Aol ST AR A K,

FEIRERUE BT 9 v AR R KT 2 i K, TR BN T 474,43 (¢ m 4 50% 5 LR S ORI B AR
dll A2 T 181,17 42 m? 15 19% o R BRI e fie /Iy, (U0 0. 41 42 m™ 14 0. 1% s HUO SR, L
N 14442 w15 0.2% o 75 16 DT 12 AT AR T B A HoAh AR 55 Mk 47 B 3 KR ok, ik B T
63% ; HUUE i G AEIREL f5 A TN EIRL AR T 54% o AES IR Pyl dhol AR 2T B i
RGBENT 34% , HUGRA, IKBN T 9% o R AT A K

TEBUR 9 | M SR S h e AR AR 550l AR BIA 3] T 153 42 m®, 15 90% o HAUATAV BT i L BIAR /)

F1 FTWEBKEERR
Table 1 Virtual water consumption of different sectors of China

FEPAK B 2% 5 Virtual water consumption/ ( 12 m*)

AT Sectors

1997 4 2000 4 2002 4 2005 4 2007 4
A AR Ak (01) 1442.20 1267.73 1124. 64 792.70 677.08
KAl (02) 0.61 0.37 0.90 1.16 0.49
B ORI I B ] Sl (03) 322.31 277.82 166. 11 243.62 428.22
Ly ke B B e i i (04) 66.17 56. 15 42.25 70.42 86.34
HA & Mk (05) 14. 64 9.97 10.21 18.49 18.83
PR BRI Tl Ko v Iy (BT Bk i A P R (06) 21.93 22.63 31.03 50.32 72.57
2Tk (07) 23.62 29.48 17.42 33.19 30.36
e )BT Wil ol (08) 5.30 2.63 1.37 3.55 0.89
& a7 i lE L (09) 5.17 3.69 3.43 5.49 4.51
BUAR 76 3 (10 ) 50.26 62.84 39.08 102.47 107.97
2SO (11) 0.00 0.00 0.00 0.00 7.18
B R IREL A5 B AE R SRR S A ARl (12) 6.52 7.28 12.21 42.59 35.65
MERZE A S A mEgol(13) 44.14 47.28 85.13 90.41 112.02
B el FHBE AR 45 M55k (14) 16. 64 18.20 6.92 18.12 17.60
&l (15) 1.56 1.48 4.84 4.36 4.50
FAbMR 55 (16) 87.96 81.15 231.03 362.11 303.72

(01) : Agriculture; (02) : Mining; (03 ) : Manufacture of foods and tobacco; (04 ) : Manufacture of textile, footwear, caps, leather, fur, feather
(down) and its products ; (05): Manufacture of other products; (06) : Processing of petroleum, coking, processing of nuclear fuel & Production and
supply of electric power and heat power ; (07): Chemical industry; (08) : Manufacture of nonmetallic mineral products; (09 ): Manufacture of metal
products; (10) ; Manufacture of machinery and equipment; (11 ) Construction; (12) ; Traffic, transport and storage, post, information transmission,
computer services and software; (13) : Wholesale, retail trades, hotels and catering services; (14 ) ; Real estate & leasing and business services; (15) :

Financial intermediation; (16) ; other services
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[AHEFEAR R BT G HE R R IR E T 99% , OR300
A IBEN T 97% . WA R AT LUE H [HEFEK R 2L
i SE EARK R R LU I 50% fAT Ik Bk T 14
A AT B H 1Y 87. 5% 5, IR HEFE K REL L 58 44
IKZ B LB L 90% BIAT L BGEE] T 9 4>, HEAT B4 2005 ek RETR

ﬂ[ﬁ%ﬁ E B/‘J 64% . m W_A , g i%(ﬁ l:IEllJ ( Eﬁ %) EP Zﬁ {3\ E/‘J @ Tﬂ Fig. 4 Watex: use coeficie‘:nts of diffeuren::fctor‘s* of China inu2005
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X i 7K 0 R S AR K SR ol 09 48 7 il 5 10 LRI A il 11
2.3 JOK R e LE SOl 12 % O RRIRE 5 8 5 5 T BELIR 55 R PR L 13 %

1997 4E%8 2007 4F , 8 B B 45 HE s 8 K i 7= A FER G AR 14 b=l ST 55 R4k ;15 4
PR S TEAE BB 0. 32 J9AZ m (3R I Jokbrafiefyy Plls16 JHAR L
B H R ALHE K PR A A K K R AR AE O 2.3 AL
m’ AR, FEALHE K AR SRR I P 5 AR K E A, TSR B HE TS PR K s B E LT o] LA Z S, F
AU, R RN T it R 55 (40T B K T T R e R 3, BOK L B R R R R R RRR N
25% o (B KR SR 20N B3 AR R RN 30% , B3 IOK R il & SR B R e

A AT R FUHE K R BT, Al 4 47 25 K AU HE K AR K, 383 650 42 m?, (5 B HERUKHEK 219 46% 5
YRR 5, 3550 T 205 42 m?, 5 15% 5 B i OB B g Sl ik 8 T 199 42 m?, 5 14% , #5
b R FEAHE K SAR /N, BT 5 RIS 2 0. 1% o AT B K 2 Bk 23 F R EE R T Y
il il TR, AR R RN EN T 57% ; HURJE RO AR T RERIA R 39% , A3 K il jgiz
O AW EL (5 AR TS TR, KA 10% s HUCRM A T E 7 5 A m M mol K5
N 8% o ARACAKBIAT VS E i ARkl 1 B MR R b

FEAR K R BTE %, A0k i HEPLHE K B R K, ARS8 A 3 351. 80 12 m”, (5 B 1Y 65%  HUOR B i okt
il 38 SR Sl SR BT 7544 m*, 7 14% o S SR B HE K BN, BTG B 2 0.1% ., FE
SR R S b Al Y R RLHE K S B K, 3R 1 290 12 m?, i 42%  HROE B S AROREIRE KR R il 2R F
T 12442 m*, 5 18% , BEFO SR B BIHEAK AN, BT b7 OB R 0. 1% o AEBURE 2, BRI HEK &
S MRS AE R EN T 149, 14 42 m? | 5 93% , HABATAV AT (5 HL IR/ N, A%

FERIHEK 32 3 AN R 520, B K R il 3755 R 50, 58 2 HEZK R BRI 9 VB, 1 2 S0 A0 B e v o (IR
55 ) TH TR 5 10 58 A HEK R BCGTME B R 7= b A AH O | 2 WA AR 7K S5 77 b 45 F4 X6 R 7K 328 1 5
TRACE YT RSG5 Y R I K AR B35 Y )8 s R BE A 56, S R i (IR S5 ) A7 T2 (IR i o
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LR KBRS K LB 52, B 6 Fm T 2005 4F-FHE 500
IKEBUEN . SAT L EREHEK R 805 58 2 HEK R B
ELBFEASAHIE Al i B H2HEK R B b He il Bk, i
BT 76% ; FUOE A SRR RTIN Tolk B iy #)
KRB A= FE R, 3K B T 67% , T ALBR IS & i 1
b T HE K R B0 & Ll R, R B T 99% 5 Hik &
BHOIABN T 97% . IR ZERAT LA ), EHEK
FEOE T AHK REOY LB T 50% AT EGE R T
144, 5 BAT B H 1 87. 5% 5, ) #EHEK 2405 584
HEAK B0 He A 3 90% AT L BGA R T 7 4, BS 2005 & &5k R
I ECE ) 44% , T UL, 2805 (RS ) PZE & AYE  Fig.5 Water discharge coefficients of different sectors of China
PIHEAK 2 2k AR P il R ) AL HE K i SR B i 2005
PR 2R S R UK & R B BOKHE R, #
B, 77 A g BRRRUARE N Yo R AL 38 ) RE MR AR K
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B AL T R BN KA PN SRR 25 G 15 Y W i R, DR I o) R 140 75 % 57 g T 7 22 P s R K i /D, B
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Table 2 Conversion coefficient of gray water footprint under different water quality standards in 1997 to 2007

K Bk 1997 4§ 2000 4F 2002 4 2005 4F 2007 4F
Water quality standards 7} 3% Talb AT Tolk A1 Talb, AT Tolk A1 Tolk
12 Standard 1I 23.7 18.1 18.1 16.8 14.1 16.9 11.4 15.3 10.4 14.0
V2% Standard IV 15.8 12.1 12.1 11.2 9.4 11.2 7.6 10.2 6.9 9.4
V2 Standard V 11.8 9.0 9.1 8.4 7.0 8.4 5.7 7.6 5.2 7.0

®3 AEEBREKRIRAETRARE(Z m®)
Table 3 Gray water footprint under different water quality satndards in 1997 to 2007

K iR 1997 4§ 2000 4f 2002 4 2005 4 2007 4E
[IIES 32521 26592 25783 16924 13239
IV 21681 17728 17188 11283 8826
V& 16261 13296 12891 8462 6619

3.4 HMERKR I S E AN KR I 6 FER L

1997 4F % 2007 4F A B RUK SR H 5k 360 42 m? AR B AP K SR 1 o8 460 /4 m’, B 6,7 FoR
TAEANT K AL 0 (BRI G ) o ARSI R 4B T R SOLHE A B G v R B R, 1997 —
2007 A, H ] R Gl DX 3R A 7K R 00 A8 4 e IR A A K R 0 67

WRHESNI AR R 35 5 8 A K R 3 B FIR O, TR R B PE FE BR . 1997 4F 2000 42002 4F 2005 4 K
2007 AE/KHER A 43R0 100% |, AR SMK R 35 7 5 R 50 593900 62% ,67% ,0.4% ,3.4% ,7.7% . 45
WY, 3R E K B IR S 4 TR WK B U6 D0 5 7% B At b IX A B, 6 1 AR 1 JH Al i IX A /K B8R R T, A
PR, TR = K B2 IR e 77 32225k 1 AR X3 K R 09 9%, B4/ MK R a8 £ 7 X6 K B U5 A — 2 IR B2 o
J& 2000 4EZ i, FAMKOE B f E T 50% |, 1M 2000 4F 22 J5 & A T AR KR IAS Ak, 46 A0 /KO 36 6 B 28 KUiH i &
ik, 55 FIT R, BOK RSN K R I T 8 rh SRR ], it T 70% , A SIAE T 90% |, &isk
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7K AR 35 7 R P K U B R ) AR AR I OK R D T
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Fig.6 Net export (import) of virtual water of different sectors of Fig.7 Net export (import) of virtual water of different sectors of
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3 itig

AMIFFE A H r A2 SR R 578 0 BRI AR LA MK R 8 2. 83 A2 m?, HirP i /K 585 0 2183 A2 m® | KK JE 8
H}2.62 Jiflm’, A.Y. Hoekstra % (58 F W1, o R4 2K JE 35 4 8833.9 2 m®, & SR A 5% A 45 S A
Ko — 5T, ARG T HOK R, 105 3 BIRFSE FP A TR 4y, B AR 5% 9 K2 3 8 i i T 3
I, A. Y. Hoekstra 25 ]2 O AIF5E v, BT B A 7= SR K B0 7711 42 m®, BR 240k FH /K B /K i
2374 42w BRIk 5337 A2 m® . AHRIT A H AR AR PRI SRR IEFE 1T ELIX 4> T K SFEK B
ZE00), PR 7K R T2 A LS A K R /N

W KL TR R R KA B R AR SRR (A B s W /KO T A A S i 2 — R B A K B LS AR R, AR
CHET K SFKBI R B HE A = KRG R KT AT MoK TEFE T BB ST T oK 2k, 3
RSO RIAT LA T ] K T FE AR I Ay 2 58 4 AH [ 7K™ V& A 25 FEAR TR ATl SRAS ) b DX FH K 5 2 A AS
], X T 2 T4 B K H RTR S 58 508, A HH OB DX — i A, B KO ik Al 45 S 1%
A A WL PR EPIROL . (B AR TRl 35 AN ] i DX 7 114 22 531 32 B2 Sz e {7k 2% fA FRpIR B0, AR R Sz ke ] =
ZEUR AR KT TH BB AR B 22 51, BRI S A3 1 45l X AR ) 9 < K 7 A B

FRAK R 5 WK R SR R I AN ], DGR A AR K BT AR Ak, B T K B Ak i M AR 2 A AN
I () bt [ s TSR] A7l HEZK A B o 28 e J th I AR TR, AR SCRF COD 1R Ak 1936 Fx
FEHES] COD — EURIREVK RIS, AR, 5540, ARl X 7K 15 e s E R A
[F] Y, A SC 22 K 3 B T T SN TCTs YR . [R]IX ToK B AV 09T G B 2B N &R A
SCR FH /K A5 I e s 1 R (8 AS () 28 0 A5 b A R4 T KRR A B3 DDA IRV R 43#T , IROK 3 i
Z S BRAE R )N
4 #ig

(1)1997 4F-2 2007 4%, PEAEY) EUK R 2. 83 42 m®, Hor ik B4 2183 42 m? , KK R A 2. 62
T o (LUK ARAERZSRD) o E BRI, ORI o5 3 3 S A, BOK R 8 BT o5 BR8] T 90% DL L,
S E BRI AEYIE A 2220m* , o AR K R IR AEIIE S 170m’ , KK 2 38 AFAME R 2050m’ . A & R
ABIKRIE A 1730m* 355 R R IK R A 2730m’, B BB K R i 4 5] T Ak & RN 7K R i
B9 1.5 i FP KO 0 KR K S A S 45 ATl K R 0 7 9% i 1 S BT R A 3

(2)1997 -2 2007 4, H Ji B ELH2 TH FE SR K I ™ A5 19 5 /K R 3 AE 35948 20 280 42 m® , i B HUL/K ™= A 1)
KR IBAEBE A 1904 12 m®, AR | MUK Gt A6 07K R 8 H o5 BEAR K LU 3], 1 SIEAAZK T A o 90 %) B 3 JLF- 7T DA
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280 o ARV AT i 1 ALK T B AR KGR 3 1060 42 m? , o BB UK 3% SR 1Y 56% 5 HUCRE 5 ORI
T S ER L) L IAE) T 287,61 42 m? 5K I 2 S Y 15% o SRV AT S A HE SRR 2 AR

(3)1997 4E% 2007 4F, fi Ji B B HEHRBOS B 7 A2 B9 ROK R IAE BB R 0. 32 T42 m’ (3% BT 267K b
WERZEE) | AU K7 A B OK R IBAE BN 2.3 TIAC m? o AR AU HE AR S 7 K 3 Hh o i AR e A1
T SEAR B HHERCTS B K 8 8 1 L LF- ] A2, A0l AR 2 R K AR K, 385 650 42 m*, (5 B R RLK
HEZK i1 46% 5 HUORILAAR 550l , 35 5 T 205 42 m*, 7 15% 5 £ ORI 8 B AR il ol sk 81 T 199 42
m’, 47 14% o SO SR K AR/

(4)1997 4£/2000 4 2002 4 2005 4 2007 4E/K G A 25528 100% , MARA K 2 325 11 28800050 0
62% ,67% ,0.4% ,3.4% ,7.7% , 45K, T EUK GBI A 45, BOA K B IR ) e R 3 At L X AH R
7R T b b X K B TR T
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