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Analysis of Water Resources Utilization Efficiency in Heilongjiang Province Based on Input Output Model
CHENG Kun,FU Qiang, CHEN Xi, DONG He, GONG Farr li
(Northeast A gricultural University, School of Water Conservancy and Civil Engineering, H arbin 150030, China)

Abstract: An input output model of water resources was established based on the water consumption data of Heilongjiang Prov

ince in 2002 and 2007, and it was used to estimate the w ater consumption efficiency, water consumption benefit, w ater consump

tion correlation, and consumption of virtual w ater of each sector of national economy. The results show ed that agriculture sector

had the highest proportion in total water consumption of Heilongjiang Province whereas transportation sector had the lowest.

Water consumpt ion correlation betw een each sector presented decreasing trend from 2002 to 2007. T he virtual w ater was expor

ted in Heilongjiang Province from 2002 to 2007, and agriculture sector had the largest amount of exported virtual water. The re

sults can provide theoretical foundation and data support to improve the economic value of water resources.
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2.1 FKE

FEAK IS0 b 1 32 K K R KL ( Q) )« 189 0 i FE K R %L

BQi=Qi(I-A4)"" j=12 .7 (3)

MW;= BQ:/Q; j=1,2, ..., 7 (4)
A X, AE TR W, SR TR K
N; hgRj TSI, 1 ALK B A S B FE R
SR, HoE N aj= x;/X;(i,j= 1,2 )
2.2 FARME

JHARZE Rt A P AR B0 07 ) 39 e ™ {8 R 5L
(0)) SEAFHR K BO; ) FIF=HIH( MO, ) 4 A FRbx KR
Weo SN

(QY) EAKEK R BQ; ) FMACAKTHL MW, )4 MEksK R 0i=X;/W; j=12,..7 (5)
Weo FHANXIT: O'=N;/W; j=12 ..7 (6)
0= Wi/X; j=1,2,.,7 (1) BOj= (I-A)"'0f j=12 .7 (7)
Q= W;/N; j=12,...7 (2) MO;= BO;/0; j= 12 -7 (8)
1 2002
Table 1 The inputoutput table of water resources in H eilongjiang Province in 2002 & m?3
o i) 4 & AE
A&k 100.8  269.1 1.2 0.1 0.1 20.9 0.9 402.1 214.0 96.9  135.4 848.4
Tk 204.6 1893.4 452.9 101.7 229.2  70.4 150.0 3102.3 748.5 375.7 350.0 4576.5
A 1.0 1.3 0.0 3.1 36. 1 1.0 7.5 50.0 2.5 779.0 - 0.4 8310
i AW 22.1 160.6  33.9  19.0 31.3 5.6 255  298.0  76.9 2.8 -59 3719
BN il 27.5  291.6  70.0 30.6 163.9 23.7 851  692.5 3441 88.7 -7.6 1117.7
115 A Ol 3.8 48.2 16.0 8.0 22.5 0.9 27.1 126.4  83.6 0.0 0.3 210. 3
AL~ 3.5 23.4 4.0 3.3 21.5 1.3 23.6 80.5 818.2 0.1 -220.5 678.3
FHK & 174.8  62.1 6.2 0.8 1.5 4.6 2.3 252.3
ey WA 485.2 1888.8 253.1 206.1 613.1  77.5 358.4 3882.3
EEINIFEECIN 848.4 4576.5 831.0 371.9 1117.7 210.3 678.3 8 634.0
22007
Table 2 The inputoutput table of water resources in H eilon gjiang Province in 2007 {2, m3
i) 4 AT
2007 Aol T en o0 e SR PRI B i B H
Al 217.8  555.3 0.6 0.3 0.3 38.8 0.5 813.6  211.5 30.7  644.9 1700.6
Talk 451.0 3464.8 1042.6 209.5 193.7  89.2 380.6 5831.2 1021.1 1021.2 296.3 8169.9
pecsi|4 1.8 3.0 0.5 8.1 41.2 1.1 7.7 63.3 33.6 1785.8 -206.9 1675.8
rhig SCIEIE L 38.6  275.4 101.5 83.8 76.6 4.9 447  625.4  89.3  38.9 31.2 784.9
BN il 67.8  427.1 117.0 79.1  211.7 17.4 106.8 1026.9 472.7 158.1  50.9 1708.6
1 A O 2.6 30. 1 5.3 15.5 43.1 2.0 40.1 138.7  134.2 0.0 12.9  285.8
WA= 5.7 81.6 39.6  23.9 59.7 1.7 329  245.2  1551.4 2.2 -309.3 1489.5
K& 218.6  57.5 6.1 0.8 1.5 4.6 2.3 291.4
) e 915.4 3332.6 368.7 364.6 1082.4 130.9 876.1 7070.8
B ZNISEIN 1700.6 8169.9 1675.8 784.9 1708.6 285.8 1 489.5 15 815.1
2.3 B3I TVR Ke) XFMA KXk, = y/-/i:lyj (= 1.2 o 7) Jg 85 j 0110 245 b ki [
‘A%%BI‘]TH7J<H<J§€H%T$14‘”J H1 FEAKRE W ) RBL(F ;) FFE %%%3%#%‘%%%%%0
IKIEN )R HE, ) 2 Dbk . A R: .
Sho 2.4 JEIK
F= % ij=1,2, 7 9) REFUAK R UK E(N WF) RUERIUK S = (T WF)
El(k,-izzlbyqi) 2 AN bR ok ROBRETY O K R R R B R BRI R LK
por (D WF) R 1 ALK Z R o 52 2O :
E= S —— ij=12 .7 (10) NWF=D(I- A)~'é (11)
2k Zeya) DWF= Q(I- A)~ 5% (12)
e 142+ Kk W & K
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TWF= DWF+ NWF (13)
A oy o 28 it SR RN AT 3K, doe 28 8 5RO B 25 9
ANGE AT BB IR & DAy v Y 10 ARG i R 5
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AT P 7K 32t H0a0 1 SREUCIE B0, B R G 42 AN T T BN
PEH RIS PR 7 AN BRI R D AR AT A Y
b AR A RO LA K AR =T ) 1 BN AR A
TR 4 R bREAT 0 AT
3.1 BHEKESH

(1) - () TFEHFEK 1 44 Fabrfi( W3R 3. %
4), 193] 2002 4FF1 2007 AFAN[FH 11K ¥ YA FH 2R 022 1k
T o

5.3 6) , K 2002 4 2| 2007 AN [R]HE 17K IR A 206 AR
AR T IR T e A7 FH AR o A T 2R AN = (R 1

LR 5. K 6 K I, 2002 E2] 2007 4E %6111 FH K %%
A W B, U K B R AR A ) TR R A SR AN L
Th, Forp ol B R B  60% , Tl 1.8 7 R AR
#1192 6% , FEEMRER K. TEE2 rEHRE D, 22 iz il
i 2002 €E /9 800 3 B ANE 2007 FEHY 1 662, K T 1 LU
FLAERT IR R BT B A, f i m L, RS il
AR = P R ST K R I R AR R I 3R A SN
PRS- 2 =R i AN A I i R o L e S 4 S v
FHZK B (¥ 38 s ke B4 22 S A AL IR B e, T DA M2 SR VT
AR b TNV A e i 2002 4 1 4 26 R FEF
2007 “F () 3 93, RAE T 7K 5 386 I s o H R 48 BE A0 {1
R R B, XN RE S T AR PR AR R 25 AN K A B AR
RIEH K.

3 2002
Table 3 Water consumption efficiency index of
H eilongjiang Province in 2002 Ji m?/ Jit
FEKF by

#rl HEERE B SEAKE FeK

KEE FKRE KRERK T
Al 0.2060 0.3603 0.2452  1.1901
Tolk 0.0136 0.0329 0.1855 13.6770
SN2 0.0074 0.0243  0.0309 4.1634
A B ik 0.0021 0.0037 0.0087  4.2098
(R4 0.0014 0.0025 0.0199 14.4345
AT oL, 0.0220 0.0596 0.0342  1.5582
EMFESETT 0.0034  0.0064  0.017 1 5.0354

4 2007
Table 4 Water consumption efficiency index of
H eilongjiang Province in 2007 i m3/ TG
FEKHI5hR

Il HEFE Wy SEAHE FEK

KRB FOKRE KR Fedh
Vi34 0.1285 0.2388 0.1557  1.2114
Tolk 0.0070 0.0173 0.1136 16.1258
N4 0.0036 0.0166 0.0204  5.5879
ik N4 0.001 0 0.0021 0.0065 6.6493
[HNI4 0.0009  0.0014 0.009 6 10.6916
A4 A ol 0.016 0 0.0350 0.0211 1.3177
AW ES~HTT 0.0015  0.0026  0.0112  7.2484

SRR 3.8 4 RN, 2002 4F F1] 2007 4 %361 FIFEKH
UL FIFLEE I R, RO T BRI #5501 K Sy
RS T — s Bk, Joh A g Ol i B K Rt in 5
FCAth R 1T AH LU Bl 5 /1S, 2007 4R 2002 AEARLE N 27 27%,
X% 5 BRI 35 N RS K 3 00 M
FKo FEFEKIHELTG b, B B ARMETE 02 b 535877 3
AN RVRE 1 ey, 6 v o b 3 ] 6 /K TR B BRI, 2 Wk IS
P 1K IR 20 5 R 25 -1 VR T B AE ZK e M 2002 4
13 677 0 2553 2007 4E (1 16 125 8, ETF 21 &6 11055 —4r,
FAE T & R ok B R4 57 o /K W 58 7 SR B B
3.2 FAREZ M

I F(5) - 3R 8) T /KR 251 4 M befe (WL %

5 2002
Table 5 Water consumption benefit index of
H eilongjiang Province in 2002 JiJt/Ji m3
PR G AR b

i B Hn{E SEATE FEE

HRE TEAHE HRY P
&l 4.8536 2.7758 132.3614 27.2708
Tl 73.719 0 30.4257 313.9810 4.2592
jeisiin4 134.899 3 41.0893 186.8550 1.3851
2L iz il 482.935 2 267.6488 800.276 6 1.657 1
Fill 725.778 7 398.1403 1029.438 5 1.4184
A 1 RO 45.5195 16.7719 321.663 6 7.0665
AW AEF7EE0T 293.623 5 155.1695 355.683 3  1.2114

6 2007
Table 6 Water consumption benefit index of
Heilongjiang Province in 2007 Ji76/Ji m3
PR G TR b

T HES W w4

HRE TEAH HRY T
Al 7.7815 41885 234.1856 30.0951
Tl 141.985 8 57.9188 558.1115 3.9308
jeiSiin4 274.183 6 60.3212 327.5326 1.1946
A3 I il 1027.3037 477.262 9 1661.9788 1.617 8
R4 1118.193 7 708.3652 1623.438 7 1.4518
LIk V4 62.340 7 28.5563 580.4397 9.3108
W EF7HE0] 649.873 5 382.2588 800.1946 1.2313

3.3 B3R 1TA KEG EBRMESHT
Wi (9) X (10) v H & 1T FEAKGE W ) R Y
HERB(WE 1.8 2), B 2002 F3] 2007 4FFH R4 5% 3
P 20 B 1 K 3 i ot K W I 7 SR AR A

M1 H L2007 A& 0] AR 7K ) R AR 2002
AR R RIEE ST i — AN B A SR 4 R N, LR
P T K R KRR EAE IR . AEREAK RS W R 5, Ak
5T W e T AR ], B AN TR R 82 K R I
SO T AR BT, DI 2 X K U T AR A T ). A
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Fig. 1 Coefficient of water consumption influence

2

Fig.2 Coefficient of water consumption inductance

JEBA K AT
2 (11) - X (13) THE H&F T TH RAUK S8 R
HE UK L 3.8 4) . I 3 F H, 2007 SRR RE L
AKE B 2002 £ 1T 26 17%, X ZH T 2T amar- &
BAE LTSGR, Tl sk s e e T AT,
W TV T A R T B A 8 T T AR S R AR 4,

3.4

3

Fig.3 Amount of virtual water

4
Fig. 4 Net amount of exported virtual water
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ARSCARIE R IBITA 2002 4EF1 2007 4K HEIR B 7= H
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PR R RS FH LT g,

(1) HEIITA R EBITI 2002 £ 2] 2007 4EFEK R BT
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i, AR AE AR KT

(2) BIITAH M 2002 4EF] 2007 4E45 561 H K I B
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il 25OR
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