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Table 1 The ecological footprint ledger of the biotic resource of Shaanxi Province in 2003
AR — SVERS R (hm”) NS I (hm) SR
Wi H Ttems (kg/ hm .) Productive quantity Total ecol'ogical Ecological fo'otprint E(%ologlcal
Average yield footprint per capita footprint category
HWEEY Cereals
4 Rice 2744.00 755000 275145.77 0.0075 s Arable land
INFZ Wheat 2744.00 3955000 1441326.53 0.0391 #tHh Arable land
K Corn 2744.00 3732000 1360058. 31 0.0369 HEh Arable land
GES Legumes 1856.00 159000 85668. 10 0.0023 kL Arable land
B3 Jowar 1000. 00 20000 20000. 00 0.0005 FhH Arable land
MR Oil crops 1856. 00 413300 222683.19 0.0060 Hith Arable land
THZEHFF Rapeseed 1856.00 270500 145743.53 0.0040 #tHh Arable land
34 Cotton 1000. 00 52700 52700.00 0.0014 #tHh Arable land
k2 Fiber plant 1500.00 700 466.67 0.0001 #tHh Arable land
J£JH Fluecured tobacco 1548.00 48800 31524.55 0.0001 FhH Arable land
B Vegetable 18000. 00 7089400 393855.56 0.0107 #Hh Arable land
JKE Fruit 18000.00 6211394 345077. 44 0.0094 #EH Arable land
B Animal products
BE Eggs 400.00 490472 1226180.01 0.0332 #tHh Arable land
¥ A Pork 74.00 838456 11330486.49 0.3071 #tHh Arable land
2[4 Beef 33.00 104700 3172727.27 0.0860 M B H Pasture
£P Mutton 33.00 79433 2407060. 61 0.0652 e Pasture
52K Milk 502.00 1070995 2133456. 18 0.0578 B Pasture
2 (B2E50) Sheep s wool 15.00 6100 406666. 67 0.0110 B EH Pasture
MRF= R Aquatic products
250} Tea 566. 00 7952 14049. 47 0.0004 HHL Forest
JHHAHF Tung tree sced 1600.00 9634 6021.25 0.0002 B Forest
FAEH Gallnut 1000. 00 1034 1034.00 0.0001 MHL Forest
%k Walnut 3000.00 44091 14697. 00 0. 0004 HEHL Forest
HXZE Chinese chestnut 3000.00 24022 8007.33 0.0002 PRI Forest
FEHX Chinese prickly ash 945.00 22781 24106.88 0.0007 FRHL Forest
HE KR Other fruits 3500.00 90658 25902.29 0.0007 MHL Forest
4R Paperboard 0.53 317500 599056. 60 0.0162 MiHb Forest
J&A Timber 1.99" 130" " 65.33 0.0001 Wb Forest
HEH Wood 1.30" 5400 " 4153.85 0.0001 PRI Forest
IKFE Aquatic products 29.00 66682 2299379.31 0.0623 KK Water area
VE: % B (m/hm) % B0 (m”) , BRI 2004 BRPT A ST,
Note: * Unit - (m:g/hm2)§ * * Unit - (m3)~ The data is from Shaanxi Province statistics yearbook —2004.
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Table 2 The ecological footprint s ledger of energy of Shannxi Province in 2003
RS2 B Y A Y B B AN
e Ehcown  TEER L Ay e
SR LIES . (GI/t) THPHE (1) . Ecological
Type of fuel Average écologlcal Convert Consumption Averag(‘% Ecolog{cal footprint
footprint of coefficient consump'tlon fO()tprlTlt category
energy per capita per capita
JEHE Coal 55 20.934 27850500. 00 15.8022 0.2873
JEh oil 93 41.868 8967900.00 10.1767 0.1094
KRR Gas 93 39.978 2217300.00 2.40258 0.0258 F:Es?lﬁffji)fiid
/) Electricity 1000 11.840 153900. 00 0.04939 0.0001
AR (I AR HE B E: 20.934 39189600. 00 22.2359 0.4043

Total energy (standard coal)
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Table 3 The national area per capita of ecologically productive area of Shannxi Province in 2003

ERE S HAL(10'hm?) iy 424 H OB 7 4 (0 A FCEE B (hm?)
Category Area Percent of total province area National area per capita
#HHh Arable land 424.2 20.6 0.1150
B M Pasture 316.0 15.3 0.0856
3 Forest 1011.9 49.2 0.2743
JK3K Water areas 40.2 2.0 0.0109
B Built-up land 74.9 3.6 0.0203

T4 ESRBHH
Table 4 Analysis of ecological footprint

Rl R Ecological footprint demand

HE K E T4 Ecological supply

\ L " it ‘ B HEER RETHE
R Bitm®/ ) BT P | Lo L Ele A el
Category Sum Balance factor (hm/ A) Category Yield factor (hm™/A) A (hm™/ A )

Sum balance true area  Revised balance area
#iHb Arable land 0.4589 2.8 1.2849 #tHt Arable land 1.66 0.1150 0.5344
MBI Pasture 0.2201 0.5 0.1101 MBI Pasture 0.19 0.0856 0.0081
HRHh Forest 0.0189 1.1 0.0207 b Forest 0.91 0.2743 0.2745
JKIk Water areas 0.0623 0.2 0.0125 JKIK Water areas 1.00 0.0109 0.0022
A Built-up land 0.0203 2.8 0.0568 A Built-up land 1.66 0.0203 0.0944

oY o)
1LA RETR 0.4043 1.1 0.4447 fenifeii e 0 0 0
Fossil energy land Fossil energy land

SAEZ Sum supply 0.9136
N 190
M 25K Sum demand 1.1848 1.9298 i%g#ﬁﬁéjﬁf’ﬁi\(mﬁ) 0.1096
Area for protecting biodiversity
AT#E45 Available supply 0.8040
AT Ecological deficit/capital 1.1258

3.1.2  A¥MEMEAAAESKAFOOHN PRIAE
2003 42 A\ LM AN HE S AR FE 0 AlE . A S #kh
0.7505 hm*™> A4L 77 BE S Hb 0. 4447 hm® = A
PIHEH 0. 1019 hm? = A X7k, 0. 0103 hm”; A2
BARAYA . A bRHE 0. 2538 hm® = A H 8
0.0375 hm”, M AMHEAKRFH 1.1258 hm®, H
AN A A AR T AR S AR TRy 66. 6700, tik
F il N# A S AR R s A S TR R I
BERE ARG AN MIMERIA N EER K,
3.2 GReFH 2001 FE4ARE Rt 544
Fpera 2003 425 2001 AR A28 Rl dE 4 75t
Fo(OLIE 1), AT AR HS . kAR M A = v - i AR S
SRS R LAY AT L M AES Bl
AR, AL 2001 2003 A0 A A4 A= 38 fE 8
BRI A SR RN, FEE AR AT
KFEFEAAE., JRHRTET BIREE AL
EIPE R B S A P, (B TR A
1B KA b 25 0 el 2D (5458 0 A 34

FESTRTUHEY R

4 BEEHEKR

BT 2003 KRR AT FrEEaY, 22530
B FAE RS, BRGE ESARTAAAE 2R
NES T B AR IR0 8 B TF A A S A
BRI S R Y 2R (R I AN AR AT 22 36
K- H T Y) 7 BRI S S AR A S AR
GERYLET™ 7 e ORI B BT TR P e R 4
Hy, INATRFEEAY F R TE » 42 m BF LAY - 2 7 B A
BEVRVH DR . KR BIEFHM H T RGN dh
PARRARCRS - sty A BB I AY A= 25 R B 7R SR OC 2 D

HEZS R I AT YEAE B T BRI 52 B X
iy, HEe ROk A frt— 583, LU LA T TR
R A S B R TH AR 45 2R

L) HAS R AT i 2 2 T i AS 4R i i 0 A 7
MDA BRI A SR, BT
DX 52N TR BUA T 98 K1 FAE 6 ) 22
S X of i ) P68 B P A 25 R R A ik B B AN VA
NRREE R SRR SR AN, TR A E AR



&

RIS  BRPE A 2003 AR 25 S A

39

@2001

i 2R &Y

Category

@ 2001 m 2003

A & A& S (hm/\)
Ecological capacity per capita

ik S N
- 31 3% Y

Category

5 6

m 2003

Bl MEHESEL ESEARNRESKRFEN

2 1.4
3 (2 i @2001 ®m2003
<o >_
=2 1.0H
SE 0.8}
2R3 1
o 0.6
%E 041} ¥
T8 0.2 I E l
o oL mll . o o |
o
— 1 2 3 4 5 6
t 3 8 K
Category
L4100
& 0.8 ¢
2y
© 0.6}
.r-' = |
= - |
&5 0.4}
PN |
,»,'t:!J 0.2
& o |
Re 0|
_- :'_ib
s ~0.2
™ .0.4
Fig-1

1. #f#h Arable land 2. H(EiHh Pasture 3. #kHb Forest

4 DL INRE 5 W )R 22 A R RE R
GDP,

2) A Rl TH S A BE RO R ST BORE, HA
ST HE ke TSR IERR AT AT (E R . )
e EOR A XA S E Y P L TR A SR TR
AR s THEL A ZS R R S BEAT BA 5 VR T LA
I R M S AT S e AR S L3 T 51 5 VR R
Fioy AL PR [ 2 Mt [X A 22 S B A BT A T

3) ANTE A= Az 7 b ) F4 A TR A R A
TXPHEAS AL B R A A R AR, MR T
b EAGE—RBUE TAEAN [ 1) B R AR 12
AR EARHE— D BRI, 253t DO ] 2R 70 A
Wy HE P L LA R TR O T A T2 X A 26
FEW AP R v P B ansCrR BRI A AL
A1 BBV MBS AR GE T Bl B sk = b 25 3 X
B L ) B R T E R S — T
FEH XA 7 B PR T dn ke v A K A BE IR 7 A
TRAEZRE HEEN O, 2 KEE SR
R HBBORR IR

2 % X #:

[ Wackernagel M, Rees W E- Our Ecological Footprint : Reducing
Humzn Tispact on the Barth [ M]1; Gabriola Tsland: New Society

Publishers, 1996.

[2]

(3]

[4]

(5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

The contrast of ecological footprint: ecological capacity and ecological deficit from 2003 to 2001
4. /KIK Water areas O ZEAHE Built-up land 6. 4k BETR F Hb Fossil energy land

Wackernagel M, Onisto L, Bello Petal- Ecological Footprints of
Nations: How much nature do they use’ How much nature do
they have? [R]. Toronto:Commissioned by the Earth Council for
the Rio ™5 Forum- International Council for Local Environmental
Initiatives, 1997.
Wackernagel M, Onisto L, Bello Petal- National natural capital
accounting with the ecological footprint concept [J]- Ecological
Economies, 1999,29(3),375—390.
Wackernagel M, Lewan L, Hansson CB- Evaluating the use of
natural capital with the ecological footprint ; applications in Swe-
den and subregions [J]- Ambio, 1999,28(7),604—612.
SR TR R FRE R A R RS S AR AL[T ] A
2%, 2000, (10),8—10.
WG v BR IR SRR TR 577k [T] kA
k&, 2000,15(6) ,630—636.
TR, TR - ATRASER R E B AR IR 2R 1 2> ZERIPEA (D]
PRI K224 (AR ) - 2000, (4) . 82—87.
SRR, PVIAR R [E R &5 - AR R JRAT AL itk S [J]-
HBRRLFERE, 1999, 14(6) ,589—595.
Wackernagel M, Monfreda C, Erb K H, et al. Ecological foot-
print time series of Austria. the Philippines: and South Korea for
1961— 1999, comparing the conventional approach to an actual
land area’ approach[J]- Land Use Policy, 2004, 21,261—269.
SRR TR R R AR, S5 R E R 12 4 (XD W AESE
WE[J]- PR3, 2001, 56(5) ,599—610.
TR R BRAR S skaE . &5 pE 1999 4R A5 Rl A
[J]- 3245, 2002, 39(3) ,442—445.
B . TD I AL 7K S 6. BT A 2001 4 45 2 4 A



40 TR XA AT %25 %

[J]- PUALARARBHE K2 4 (B AR BR AR - 2004, (9) 14— I DASKIRMIX 1995 SR A S Rl TR R B [T ] TS
18. 24,2001, 21(9),1484—1493.

[13] BRA&S b I BRER, & b E i X iy £ S 2 [T ] 0k [17] BR&S- PR - ASESERERE TR H S5
J%,2001,23(2),164—169. — LA WG] TR X3, 2001, 4(4),305—309.

[M4] Z=&F, £da W 2000 4K B[] BRTIES [18] B BR. WM. PU)i48 — 00 —4EAEZ B 44T (1] 19 )1 2R
#i%.2003,18(2),197—203. 1%.,2003,22(6),45—47.

[15] VFEHE- RHCE LB LT AT [T]- A 24l 2005, 21 [19] ®%est. B 2. Z0HEE. 5 B g A5 BB M A SR h
(3).277—279. BHAHIZE[I]- HRE Al B2, 2005, 38(4) , 746 —753.

[16] fReP R BEEM, KSR A=A Rk . AT Frgh E BRI

Analysis of ecological footprints of Shaanxi Province in 2003

ZHANG Qingfeng's WU Faqi'» TIAN Dong'» WEI San-ping""*, LI Hua'
(1. Northwest A & F University, Yangling, Shaanxi, 712100;
2. Insititute of Soil & Water Conservation of Shanxi Province, Lishi, Shanxi,033001)

Abstract: The ecological footprints analysis initiated by William E- Rees, Canadian ecological economist
and Wackernagel Mathis: the former s postgraduate. is a system of index for measuring sustainable develop-
ment - Based upon the introduction of it 's theory, system of index and computation: the consequence of analyz-
ing ecological footprints of Shaanxi Province in 2003 indicates that the ecological footprints of whole province is
less than it s ecological capacity in numerical value- As a result: ecological deficit of Shaanxi Province in 2003
causes the province belong to the region of unsustainable development in locality-sustainable development in
globe- Finally, the thesis briefly discusses the aspects need to be noticed and consummated-

Keywords: ecological footprint ; ecological capacity ; ecological deficit ; Shaanxi Province
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Prediction of land use of Hexi Oasis based on Markov mode

MAO Yan-cheng: ZHANG Bo
( Geography and Environment College of North West Normal University, Lanzhou 730070, China)

Abstract: Based on Markov model, this paper predicted the land use changes of Hexi oasis- The result
showed that the area of cultivated land and grassland will decrease: and the area of forest land and garden land
will increase from 2005 to 2010. In addition. the area of cultivated land will change into garden land. forest
land and construction land from 2005 to 2010. The area of forest land changes most largely because the policy of
converting cropland to forest or grass land is fulfilled -

Keywords: land use changes; Markov model; Hexi Oasis



