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Table 1 The index system assessing the ecological restoration

H¥r 2 Target i 2] )2 Factor FEZ 2 Hement FE bR )2 Index
HMERED,
Forest coverage
HWERED
R IKIR Grass coverage
Water resources conservation B KED

Forest land water storage
FHE KE D

Grass land water storage

AR AR by BORE A E 2 H D5

A IK AR Erosion areain the region
Ecological Soil and water conservation TR D 6
benefit Soil erosion modulus
MR T4 BAEMIEE D 7
Soil a mend ment Area of the ecological restoration

SEE T I A SR
The index system of assessing

the ecological restoration

BPHEAEECO, FEEDs

Carbon dioxide storage of

PiESI8: the ecological restoration
Environ ment i mprove ment BHEME RO BED 9

Oxygen release quantity of
the ecological restoration

N N JLENFZED 1o
R 2R HR AR ,
Ind : itativel Enroll ment rate of infants
o ndex of quantitatively 35 e gt 24
o described social benefit 5 95 BN D 1
Social benefit Gross income of labor exports
BAEAL S G HE b BB /RAZHD 1
Index of potential social benefit Engel s coefficient
ARHO BT 5 L E D s
Forestry and herd income of the GDP
AN D 14
NS Net income per capita
YAV TS 25
e i tﬁf’%dﬁ(ﬁ)&hﬁn " A GDP D s
Ve 2% rect econo mc benefi
’I{%xim ) GDP per capita
feonomie henelit SEBHRAHID 1o

Amount of the fund of converting slope
far nland into forestland and grassland

[FEE3ZY 6 B=rIED 7
Indirect economnic benefit Output value of the tertiary industry

®2 THUXREEZFFHERE

Tabe 2 The average rainfall in the mountain area of southern Ningxia

i A JEHIX R (= 2 R IR - 1E RIEE

It\ Yuanzhou Haiyuan Xiji Longde Pengyang Average Jingyuan
em district county county county county value county
R B mm) 478.2 403.2 434.7 553.3 613.4 496.6 650.9

Rainfall
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Table 3 Self restraint amounts of source of water of the conversion cropland to forest in the mountain area of southern Ningxia

. o . bREIRAN BT S i ;
FHLGES SR BRI el BRI D BRH KT
5 2 N 2 m 3 =3 3 S = . :
BEBhm)  EBhm) SEBHE B hm ) Accnmiative tordl 9 B m') FIHRH I & i (m )
Ay Total area Area of Area of conversion . Accumulative total D saccumulative
. . self Testraint amount .
Year of conversion conversion of of cropland to self Testraint amount of total amount of
of sources of .
of cropland cropland to forest » except at sources of water self Testraint amount
to forest forest Jingyuan county waters except in Jingyuan county of sources of water
Jingyuan county
2000 13333.33 2266.67 11066.67 13738505. 36 5902429.51 19640934. 87
2001 14000. 00 1420.00 12580.00 29355709. 94 9600128. 00 38955837.94
2002 36333.33 2846.67 33486.67 70927102.97 17012885.06 87939988.03
2003 58666.67 3933.33 04733.33 138874771.04 27255336.28 166130107.31
2004 22333.33 2333.33 20000. 00 163703395. 18 33331366. 66 197034761. 84
®4 THLURBR#HEEKREFE
Table 4 The amount of self Testraint amount of sources of water in the conversion of
cropland to grassland in the mountain area of southern Ningxia
FHELTHI f Area of lassland (hm?) Ml B E A hmd D Bk
MK wME REE EEE WEE EEE EBhe)  Acumddive  JEFRE(m)
Year Yuanzhou Pengyang Jingyuan Xji Hai yuan Longde Tatal area total area D uself restraint amounts
district county county county county county of grassland of grassland of sources of water
2000 644.64 1166.67 2206.67 24540.00 — 4360.00 32917.97 32917.97 25607710.77
2001 531.73 1326.67 2933.33 24886.67 5933.33 4660. 00 40271.73 73189.70 56936094.48
2002 2043.40 4046.67 1466.67 25306.67 11266.67 4053.33 48183.40 121373.10 94419160. 60
2003 2043.40 3926.67 3946.67 23453.33 21066.67 2680.00 57116.73 178489.80 138851689.08
2004 2043.40 5466.67 9773.33 20253.33 26666.67 3926.67 68130.07 246619.90 191851763.67
x5 TEHUXEB#HEHCO: BIEERO: BHE
TaHe 5 The amount of absorhing CO2and releasing Ozin the conversion cropland to forest in the mountain area of southern Ningxia
o B SEHHEA B E B hm) €O EEH) 02 BERUEI()
Year Accumulative total area of forest Amount of absorbing CO 2 Amount of releasing Oz
2000 13333.33 59332.00 43316.00
2001 14000. 00 121630.60 88797.80
2002 36333.33 283310. 30 206833.90
2003 58666.67 544371.10 397424.30
2004 22333.33 643752.20 469978. 60
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ST B 57 L1 X 57 7 2 P Mco, =( NPP; — NPP,) X5, % 1.63
A1k 75 000 2 - gk By 45 _
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TaHe 6 The amount of absorhing CO2and rdeasing Ozin the conversion crodand to grassland in the mountain area of southern Ningxia

4 ) ZH A E A hm ) T CO 2 Bt) BH 02 B(t)
Year Accumulative total area of grassland Amount of absorbing COz Amount of releasing Oz
2000 32917.97 830599. 3862 606388. 509
2001 73189.71 1846752.039 1348242.286
2002 121373.11 3062534.861 2235838. 334
2003 178489. 84 4503727.039 3287997.041
2004 246619.91 6222812.217 4543034. 686

X7 TEUXEBHEMEECO: EEERO0:. BHE
TaHe 7 The amount of absorhing CO:and releasing O2
in the conversion cropland to grassland and forest

inthe mountain area of southern Ningxia

" DsCO2 [ E &) Do 02 BERCE)
G0

D samount of D9amount of
Year i .

absorbing CO 2 releasing Oz
2000 889931. 39 649704.51
2001 1968382. 64 1437040.09
2002 3345845.16 2442672.23
2003 5048098. 14 3685421. 34
2004 6866564 .42 5013013.29
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Table 8 The Engel s coefficient variety in the mountain

area of southern Ningxia

ANHBEWIH N %% )

4 2 H( Yuan) FH( Yuan) D 12%‘1‘%@'%%’&
Per capita Per capita Dizthe Engel s

Year

food consumes consumes a coefficient

a disburse ment disburse ment
2000 532.60 854.01 0.62
2001 520.22 847.02 0.61
2002 492.86 943.08 0.52
2003 538.54 1122.17 0.48
2004 598.65 1228.02 0.49

A T R SO R BA1RE T
X, 2000~2004 =& FpPEAN 4 bR 04 R A E50HE » ansk
9PN,
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TaHe 9 The original data of the index assessing benefits of the conversion cropland

to forest and grassland project in the mountain area of southern Ningxia

7
5!; f D: D2 Ds Ds Ds D7 Ds
ear
2000 20.41 19.49 19640934.87 25607710.77 0.64 4816.67 46251. 30 889931. 39
2001 20.95 20.69 38955837.94 56936094. 48 0.62 4383.33 100523. 04 1968382. 64
2002 22.19 22.85 87939988.03 94419160. 60 0.59 4000. 00 185039.78 3345845.16
2003 24.70 25.28 166130107. 31 138851689.08 0.55 3516.67 300823.17 5048098. 14
2004 30.11 27.24 197034761. 84 191851763.67 0.51 2850. 00 391286.58 6866564 .42
7Y
5;2{]3 Do Do Du D1z D3 Du Dis D s D17
ear
2000 649704.51 96.86 28480.10 0.62 0.34 927.76 1195.00 3430.00 81433.00
2001 1437040.09 97.19 25983.34 0.61 0.35 1034.36 1175.50 5412.87 90788.00
2002 2442672.23 97.98 36847.83 0.52 0.54 1168.24 1404.67 12811.48 115020. 00
2003 3685421.34 98.32 44665. 64 0.48 0.40 1262.01 1650.78 20126.66 135576.32
2004 5013013.29 98.86 51673.35 0.49 0.55 1362.00 1945.33 24402.04 148958. 00
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Table 10 Total variance explained

b SRR R it YN ey B R R AR E S JVEt I [X 1 77 Fn i
Initial ei genval ues Extraction sums of squared loadings Rotation sums of squared loadings
gy
Co mponerts s iR BitESH ) PR BitEol ) PR BitEot
#;{ilﬁ 1 Eb il Cunulative %;{ilﬁ 1 Eb Cunmulative ?“{ilﬁ f) b4 Curmulative

© Variance ( /0) ( %) © Variance( /0) ( %) © Variance( /0) ( %)
1 16.115 94.795 94.795 16.115 94.795 94.795 12.948 76.164 76.164
2 0.507 2.981 97.776 0.507 2.981 97.776 3.674 21.613 97.776

® 1l BEFEIRKERE

Table 11 Component score coefficient matrix

%43 Co mponents 1 2
D1 0.134 —0.135
D2 0.097 —0.054
D3 0.166 —0.192
D4 0.087 —0.036
Ds 0.112 —0.085
Ds —0.082 0.026
D7 0.121 —0.102
Ds 0.096 —0.053
Dy 0.096 —0.053
Do —0.025 0.186
Du 0.077 —0.017
D12 0.028 —0.183
Dis —0.548 1.188
D 0.019 0.099
D1 0.118 —0.098
Dis 0.096 —0.053
D17 0.065 0.008

T BRI AT S KTy 222546 Kaiser BRHEALIER: T7 15
Note : Principal component analysis extracted and vari max with

kaiser nor malization rotated method -
MRPER 5, B2 I 1) AR50 s AL
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+0.065¢ 17 ()

Z2=—0.135x 1—0.054x 5 —0.192y 3—0.0364 , 1+
0.085x 51+ 0.026x ¢ —0.102x 7 —0.053y g —
0.053y g —0.186y 10—0.017x 1;—0. 183y 1o+

1.188y 13+ 0.099 1, — 0.098x 15 — 0. 053 15
+0.008y 17 (2

BRI BN D ~ (D 3 R84
FEARTEA TR0 ERY RS0, SN FRYE F =
Ebjzm =b1Z1b2Zo b 7, SRR S
ERAC WK D
4 TSR AT

a1 o] O, 7 R L XCGR B AR T
2000 A TEA V& 92 LK. A 830G A8 K45 2004 48
KIER R A 2000 4R 2. 2 £, BAER A1
FEKF T 29 5000, Bk BHE K Y, Xk
B IR FFIEMROE R TR e W R HE R A B, &
96, SRR PRI 23 70 AR K R B 42 K H5L
i Z S JUAEAN BT 14 0 18 A AR 4 SCAE R A
AWK, 36— BRER S g K, HiK R
MR RIS LA B HE A R as AR /N, 2
FOR ey o3 B — S S A SR, s MR e
AR L — R B A% K AR FFRE 71, B S 3K £
TARR R, RN KE PR EE MR FHEN D)
FAE R T BN 0 A& H R AL R T O, — HLR
FEAMERU AR B ROV B G, (B2, BFHLEE
J& » B R R s A DL B ST 50 1) 688 2R
B ST B IL, ISR K,

2002 431 2003 4577 B Ll IR BHEARIE FLRS 55
BRI R E Ry 174, WK TFEER TR
B ARTE 2002 S8 31 1 [ 52 ) de e U B
MAERBHE KR R AR R SR R R T R
S, 3] 2003 4 A 2 i A4 ok, |, 2003 4E )
2004 4EAME B80T, 0. 75, AT, 2002~ 2003 4E 4



124 TR X AR5

%26 &

AIREAC T 0. 99, X T 22 i T 2003 4F 5B Btk
TR Y .

2.5 -
2.0
1.5
1.0 |
0.5

0
0.5 |
210 b |
15 |
20 L

[ 2000 2001 2002

R

ZaE/Y

Integrated scores

2003 2004
E 4 Year

I THUXBHEREERZETL
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in the mountain area of southern Ningxia
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Analysis on regional differences of water foot print
in Chinain 2000 based on S

1 . 1 1 2
GAO Mengxu > REN Zhi yuan >, GUO Bin » LI Xiao yan
( 1. College of Touris m and Environmental Science » Shaanxi Nor mal University » Xi ‘an » Shaanxi 710062, China ;
2. Depart ment of History and Culture , Shaanxi University of Technology » Hanzhong » Shaanxi 723001, China)

Abstract ; The article summarized the common methods of measuring water foot print currently ; and ana -
lyzed synoptically the usual principle of calculating virtual water - The relationship of consumption of water foot -
print per capita and water use in provinces of Chinain 2000is analyzed - With the help of statistical analytical
soft ware SPSS , a duser analysis is made of consumption of water footprint per capitain provinces of China - In
the end ; based on GIS( Geographical Infor mation System) » a spatial distribution mapis made and the consump -
tion of water footprint per capitain 31lprovinces of China are divided into five types - The result is that : only
Guangxi s consumption of water foot print per capita is below 480 m’/a; Sichuang s Guizhou ; Jiangxi and Zhe -
jiang are bet ween 480~~550 m’/a i The consumption of water footprint per capitainthe provinces of Xinjiang -
Gansu > Ningxia » Shanxi » Beijing » Shanghai » Tianjin » Heilongjiang - Liaoning is categorized bet ween 700~850
m°/a: The provinces of Inner Mongolia and Qinghai have a high consumption of 850~ 950 m°/a; Other
provinces lie in 550~700 m’/a -

Key words . water footprint ; virtual water ;spatial difference analysis ; GI'S
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Assessing benefits of the conversion of cropland to forest and grassland
project in the mountain area of southern N ngxia

Ml Wen bao ", FAN Xingang’» XIE Ying zhong '
(1. Grass Industry Research Institute , Ningxia University » Yinchuan , Ningxia 750021, China
2. College of Resources and Environment » Ningxia University » Yinchuan » Ningxia 750021, China :
3. Office of Scientific Research » Ningxia University » Yinchuan » Ningxia 750021, China)

Abstract : The paper sets up the index systems fromthe theory of social ; economic and ecological complex
system , and calculates the segmental data which are difficult to measure using relevant experts "research results
for reference - Based on the method of quantitatively describing the ecological benefit the paper uses the prind -
pal component analysis (PCA) to calculate the project of the Converting Slope Far mland into Forestland and
Grassland during the last five years - The result shows that the ecological benefit of the project of Converting
Slope Farnlandinto Forestland and Grassland in mountain area of southern Ningxia in 2004is 2. Z2times to
2002. The increase has average out at 5O%every year - The ecdogical benefit is shown gradualy and accumulating -

Key words : mountain area of southern Ningxia ; conversion of cropland to forest and grassland ; assessing

benefit



