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Abstract; An analysis of Ecological Footprint (EF) of Fukang county from 1981 to 2004 shows a yearly increased trend of
EF including energy consumption and biological consumption in the north Tianshan Mountains region, China. The
expanding of the energy consumption and biological consumption from a rapid urbanization is due to fast industrialization
with blooming demand of energy resource and market restructuring of competitive product of natural resources in the mid-
1990s. It also reveals a little decreased trend of total eco-capacity involving serious decreases of grazingland and till land
although a little increases of forest land. The ecological deficit began in the early-1990s and has been enlarging since then.

The increasing consumption of local production of livestock induces more and more overgrazing declined the capacity of
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grassland seriously, and these become the most obstructive factor of sustainable development of Tianshan Mountains region.
Unsustainability of grazingland use is closely related to extensive animal breeding and poor knowledge in reasonable
utilization of grassland, as sustainable managing grasslands becomes a major challenge facing all of the people in our

society.

Key Words: ecological footprint; grazingland; industrialization; energy consumption; biological consumption;

urbanization; North Tianshan Mountain
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ERMREBHAAR"H: EF = Nef = NY 1.4,
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FEHE R ) (eco-capacity ) B4 Y 7&K 2, 7 ( bio-capacity ) BT o, 7 [F] B < B X B9 5 284 Y A 7= T
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RIS AESEARE ST E AR EC = Nec =N(a; xr;xy;) (j=1,2,3,...,6)
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RIEHRTIES KBRS (WCED) B4, M E M 12% WAS KRG EE e, R EESER T
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JRIT IR B A ) By T AP 2™ I 4 3 e R R R = B R IRy 0. 05, HE R R 2E%
— B HEFARHE0.5) ,

(3) TRt

KT HE BRI S &R R EABETE , AU BRTABIEXN SR G S IEERIF
BE IERGE I BRI 3T B B — e An AT ol AL TR T AL B B0 R R A (R IR B a2 Bl , X b A
EXHER R BRFTRAMAERER N (RS HHEDMTEE, RN ESFER (Ecological Surplus) , A
FXF BRESRENENLETAMK FTRENETRKBENTEEN, ETSRERLEN; RZ, WAERRTF
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IR ATNAER 1992 42 R R B EA IR A IR,

3 MRERESW

3.1 BEW(E)AD. DIk SRiERE —a L o AR

M 1981 4] 2004 4F , LTI A 1 MBS SERS E 1R 55 ranasen Population 140 5
KB 1 FTR) 230 SN T 49.7% Rk 5 S 160 &
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FEH Bk RN, Z )5 2R/, B IR 5 &

—HAERR PRI, HART L E X R — B i AR RE B A DB AR B —EhBIEE S
AR E(REL) , BETEFE (% 1990 407 it ) 7E 2889t 23 4E3 N T 50% ( H 0.5% 3|
1.0%) o KH)RE ERRAEFBITIAER KIBERT, VL3R5 E 0 B30, R LR B3 fgk st b H#E
WA A B I, R R REREA TR = B AR P R O 7 JLAE P AR B RIR R T, 0 ELUT4F R Tolk 7= i 7= B 1
B BARTF R, BRI Tolb 8= ERE I B RTF R =E, T 5., 5 BRETTOB, A 1981 4E3) 1997 4
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BERAB T =8 528K HEMN 37. 8% £F-3] 84. 0% , 358 Ky 57. 4% ; A 1999 4L , 33X — H il iLaek 3
I, EREZED 91.0% , BEEIELE SEKE,

£1 ENLFERTIRUESSHETEIRIEFEN LGIKER
Table 1 Increase of industrial and urban construction of Fukang

SH Tem 4} Year

1997 1998 1999 2000 2001 2002 2003
Tk FE 338K Industrail production of high energy consume FHHE CK
E AR Crude coal 1 0.97 1.32
k=& Coke 1 1.51 2.83
KB (KE L 90% Ll ) General electricity of coal power 1 4.14 7.77
AR EE R M 3K Increase of agriculture production
AHZE 3 Farm vehicle 1 1.19 1.30
ARHLEAF) ] total power of farm vehicle 1 1.16 1.19
A FiEL & Electricity use of contryside 1 1.16 1.13
Tk 5 =k ! 1.21 1.42
Ratio of industry to agriculture production value ’ ’
H1.3)ZE % Number of vehicle 1 1.16 1.19
ﬁ?ﬁ&ﬁaﬁﬂﬁ%ﬁﬁﬁ@ﬁ ' S CK
Construction of living service in Urban area
H P4 T #H Road area 1 2.07  2.10 2.10 2.10 2.13 2.20
£ BB Residence living 1 2.00  5.27 6.81 6.81 6.81 6.81
PR HB T R Greenbelt 1 1.08 1.18 1.26 1.26 1.26 1.26
fit7k B Water supply 1 1.13 1.35 2.12 2.12 2.21 2.21
WALB AL M B Liquefied gas supply 1 1.19 1.31 1.50 1.94 1.95 1.95
B Bl 45 4 B Mail and electrical operation 1 1.27 1.53 1.51 2.04 2.27 3.28

RPN EEN 1, HEEMEN S RIGLAE 1 in table is base for the year of CK, other years value is a proportion to the year of CK

3.2 BRW(H)BRIRHEEE

g —a— B Fukang 5 -

BARIENN S (D T2 BT Rk 522 [ —— e | GEEE

BHM AR BRRERERELILENE, X5 @:) % ’ Angee

PR N AT RS KRR (E2), M 1981 % ENl g o7 ng g 2

4E P 1991 4 HYRT 10 4E BB ARFERBIRIEIN T 30.5% , ZE° oo ., ®E S
= 1980 1985 1990 1995 2000 2005 =

T [ A BT 3R B AR RB VR IE N T 1. 01 4% M 1991 4F 3| A4} Year
2004 4EHYJ5 13a WELR BBEIRIE TGN T 4.7 £5, FH S
%‘fﬁjﬁﬂﬂT 1.3 /ﬁ%’ jtﬁ%i& 3a ﬁaﬂgzﬁ ﬁﬁ&%%ﬂ Fig. 2 The situation of different years" energy consumption in Xinjiang
B, R EER BRI BRI R ERTHE . AN (trond 5 0 8B A3 BB Trend is a exponant trend of
1981 4F- 3] 2004 47 23 4o, BLERTT BIHFERBIR (78 )  enerey consumption of Fukang county)
BEKT 6.6 5, A A RBIREFEEBREMT 3.5 fF,
ABEARMEEMT 3.5 %, ERT2BFYAF. B, BRTEIFBE7~:2004 4£2F 7 FHE K
TH ST AT EE ) DU T RER I B, SRR ) Tl 3% 5 BB RETRIH B 99% , FE Tk IH % X 5 3 12% , R8¢
WM 2% 53] 87% ,JE TV TR A 13% . e 0] 0 B iRt X BB VR T 2 £ B B i BEAE R Dol ™= S A 7= 4
B, RIRRL 2 B R PR AR AR 2
3.3 BRI (E) EYRIEHERK S

5 1981 4FA= W3t IR TE T4 L, 2004 4FE BRI B BN T 72. 9% (M 29701. 5t N3] 513461) , ikt
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BFERE TR 202750 3 25701) , T RSN T 12.5 F5 (M 12920t B 1743461) , BANMEY B F=EHmM T

2.9 f5; AR R EEEENINBEBRA, 23R8 13.1.15.2 5/ 9.2 £, BRE=HIN 1.4 £,

3.4 BREN(E)ESEDMAESERN
MAERRBH TR (F2)E 5 1981 4 11,2004 4F BRI M AR AR, I E AR I T

4.5 %5, S AMAEEBIM T 4. 8 5, AL A RIS I AN 4. 1 5, AERE R EBHEN 1.9 £, 2004 4

BRARNESED LEEFHKFE 1.9,

F2 BFET 1981 ££512004 FEBED
Table 2 Ecological footprint of Fukang in 1981 and in 2004

AHER (hm?) WEET B (hm®)
+ MY Area/person Equilibrium factor
Land typ Equilibrium

e -
1981 2004 factor 1981 2004 (M)
Up( + )down( =)

$t#b Crop land 0.2174 0.2181 2.8 0.6088 0.6106 +0.30%
HEHb Grazingland 0.4927 2.7031 0.5 0.2463 1.3515 +449%
BBk Forest area 1.010 0.0091 0 0
K3, Water area 0.05261 0.2 0 0.0105
5 # Building land 6.9267 x10-3 0.00040 2.8 0.00019 0.0011 +478%
LA BEIR Fossil energy land 0.1917 0.9745 1.1 0.2107 1.0720 +408%
75 275 Ecological footprint 1.0662 3.0458 +185%

WA IR (57 3) - A\ 1981 4E 3 2004 47, S 4R SEBrt H T AR e A 3 n , 1B B M 34 485 T AR i 2D T
31.3% , BRI T 44.8% ,TARHIEIN T 40. 1% , LFRESERB I T 14.8% o HET/PTHRR,

RUESERT
3 1981 £ 2004 FERIESEES
Table 3 Biocapacity of Fukang in 1981 and in 2004

+3b A ER (hm? ) AHER(?) =pEF HEET B TEHR (hm®)
AR Total land area Area /person Yield Equilibrium Equilibrium area
Land type 1981 2004 1981 2004 factor factor 1981 2004
b Crop land 18313 18830 0.1729 0.1188 1.66 2.8 0.8039 0.5522
B Grazingland 765470 651236 0.2486 0.1374
FEIEE M) Desert steppe 542608 468930 5.1238 2.9585 0.019 0.5 0.0487 0.0281
H A4 E H Other grassland 222862 182306 2.1044 1.1502 0.19 0.5 0.1999 0.1093
HHh Forest zrea 0.4004 0.5609
SEJR A T#iHb Aforestation in plain 989 10313 0.0093 0.0974 0.91 1.1 0.0093 0.0975
FE AR AR Shrub land 26667 34333 0.2518 0.3242 0.91 1.1 0.2521 0.3245
L X #k#h Forest in montain 14400 14400 0.1360 0.1360 0.91 1.1 0.1361 0.1361
{45k Forest around river 300 300 0.0028 0.0028 0.91 1.1 0.0028 0.0028
7K 3%, Water area 4613 140 0.0435 0.0009 1.00 0.2 0.0087 0.0002
#51 Fi# Building land 743 743 0.0070 0.0047 1.66 2.8 0.0326 0.0218
EEC 1.4940 1.2724
BD 0.1793 0.1327
AEC 1.3147 1.1397

3.5 AFREBHEPFRHBEN

M 1981 4E31] 2004 45, BB 445 T ARAE (LA SR B0 SR JE THEE I, 20 142 90 4R Ik Bl &%
K, ZJE X BT W 5 HIH 28 T ARTE R 20 140 80 4R E/IMEIG AN, 1995 4F LIS 38 , T EL 3% i s
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TRER; BEVRTE Y B S PO NS L (AN 3 ) o A 1981 4R 4 A= 35TH 38 R il S b, A= AR 8y
—HETHBHE (NE 4 i), 80 FREMERRR, HEA 0 ERMFHAESHT, 25, ESHTFIRE
.

35

—— R
—~ - ~ 3.0 Ecological footprint
T 16 2 #iHh Crop land i= T g;;kg v
E 14t - . £ 25} BREN
< o $FHh Grazingland = f
e 1.2 | . - = g Eco-capacity (AEC)
s £ o4k A AETR Fossil energy B e 20t
BE 10+ ==
H g gl &5 15[
@& 08 gL
#Hg 007 = 10} A ey eg®®
@ 0.4 F &
< 02} =05k
& 0 4 A 4 211114 21111 0 I I I I I
1981 1985 1990 1991 1993 1995 1998 2000 2002 2004 1980 1985 1990 1995 2000 2005
4y Year A4 Year
B3 ¥ RET . AR IR TR S R R B4 BEMTASLIERSTE

Fig. 3 Temporal change of ecological footprint of cropland, grazingland Fig. 4 The Dynamics of demand and supply of ecological footprint in

and fossil energy in Xinjiang Fukang

4 g
4.1 Tl AFnigiy tos b s R 45 KR B e

MESEFHAER , NS RRSE TR FRBURT BRETREN S AWM RRRPRE, R
EBREREOFEBNREIHEREIALES R BEALEBRTRT, HEL K REXS MR
TERARL, A T BRFRE T ANESREYR RS, sl T KIREFKBEMAD EREEER.
BY AR T B sl HAS ARG BIEG , sha H BA TR BT 2RI, R A 5 R A HLE], 3=
RHAESREN ERRRBANBEZ AR REHK

BERHAL T AL ARG, 2R RIS, AERRMIX . 20 42 80 FUASRAR , LM X A =07 Xt B4
ABRER FEAR, BRREA SRR BB A D25 RUEINA R, 2 B TRHEH, HRESEZ 2N,
AR, R AT AR — R R TR R B ARR 4705 3K, A7 HIEA B8 B, (B i T Lok bk
AR, BRI ARG, HRREH YT MITZA R , X E BRI MRHE SRR = BB B
T RA AT, TR HRARF A RS RS, BEA 20 42 90 £, RRIESER LW KRG,
FEIL T UAREAMEER OV E KA E T 330 T HE Tl s i h Tl fig & &, REr T
M BEFESE RRIRIE $8 R REIE I . 75—, AR N T H BB SR ORIEIE KR T RERN BRI 3,
fRBEN O RS, 1992 48 BRI EBONE , N DRiTALK-SFIT iR 82 R i Tolk % R A AR BOSUmR T & A+
Pk SRR AR AR TS BB, R 2 SR RAE TS R B BIN0E , A S IH TR W AR T (R G 2 3 & 7 1
BB ERR

20 {142 90 EfREFRAEIRH Bt L E MR R PSR SREWHLFHWHERAL, ZEXTHE
FUERH T 90 FRER T RIREIFEHT SRR AERLE . b TR Al/b, B H%E
VLA RE &, TR B — e/ NEE Sl iR MR MR B R TG E S5 AR A =4l
A, TR SE SIS RIAE R VERR L FE D A AR 3R T, R R AR AR 7 B U B R B8 AR ST\ — R H ik
AR T W ERHEER IR , X Toll 7 i R F 4R 23 T RRERIE S 228 BB R G . THE
BRAE, RRESHIUEBTE R R WIERTHEF RS AEIRT RNER, BUAFRRKER R ES
PR T RIR % DTSR BFRE PO IS, RIB4R T L3 Tl BBAE ™ W B B AR £ 2 3F & J& , (AR IR I #E
HOEEF A BAFIE. B, BRNAF X BEKRELB BN, W REHAL RN S5
WBARM, FAR R 3 A2 R B R LAk 3g Tolk AL A3 i 463 5K 5 B RE VR TH 3% A0 AR AR AR R B — > E A
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U

Tolk A AR RN O BZ KL A7 Sl RE VR % 70 4= VIR 2% 7% oK B s i , e rp A= Wy IR S A 7= o
HEFDER A3 mE R RER Iy . 10245351 2™ 48 = i B R 58 B CR e R KR 57
HENRRT RN B b FEHORSER) , T RIS T A4 B ™ B A R LR 52 ISP E T X &
SRR F LT R TR BRIBMK, Lid 20 RAFE XAl BT IRAD ™ #e AR 3R BRI Aol FE A B, 2R
AREAR LR RSB X ) 783 , Aok A= 7 o 350 7™ i H B e A ™ S AL SO B B BB 3R 58
REAESRRE S FEEER I, REWN, TR A FRE B E AT, BT AR 3 & A
i B ARG T IR RBRY:, AR T A IEAMBRN Y K EE, BERRVHHEY K, BZKRRE LT
—EHURIE , 4R T #% rl X E BT R BB A AT R 8 . S R B BB AR B R A
HIIRFEARA LR SR IR T R A AR A S P XV 00 B 2 0 X 3 35 A0 3R A5 SE A G 583 , D0 Ok 10 2 o 28 0 e A 0
AT V] PR SRS AR BRI, T B T M B A B S , B B BB L. TR E MBI
I TR R AR AT R s tH BT AR S, RO T M. 9 T W R RRVRRI B M 0 SR AR
3R, XA T i BHRIRIR T R ARG, i ey A —E RSN RCR , R AR R AT REREA L 2
B, X SRR BB RARFEEN . oy TEEX—HR, EAREYUEUEF S EBREHNRE Rk
FerBIMEEE Tolk” | LA Tl 38T 45 1 T B30 T 6 J S8 B, ) $R 1B IR BB REMIRTS e B AR AR | i, N 5E
SRR RBHIRE LK 1 R B 4F TR T BB BB IR, R E R L R ETE T R 2B a0 iR
e,
4.2 RIELFEAET AR SRR ELRE

AR R MR ILAL AT (B ) KR TR IS /RS R R A, 78 4L B G SR AR BER
S EAERT & T RSP R T ARBX R FE AR RN X R ORI, B3 F IR
W X EEETA L, L3-8 REBSREHE , BTEF R BEABT 86 X8 I Fa R s
B Ty I %R 895 AR SIER , BRIRTE 2R 26 0], RS | B3l AR AR X 1 T AR R R
EAMR . ABTRBES TR LR EBERISMRTTRB X Ak RE=F YRR KRS
EF/AS BROHEXRIMESRER" . SWERITRHR (B FREAR) 4T FRA0H%, R AKE
B ORISR AR R, RETT RERIBL  (BERP Y K R 2K FHR B PR H B SRR BT R H AR, &
SRR AP IR RARAR XAy B RN XA R I X 2 2 T AR TISE K, W B REE A4S
K EIFR R R X S AIROB S A A AR AL, MR T AR D, AR A 5 R G S5 A A D BB T A E 7 R 478
BB T A OB B AL R B R R 3 AR BRBE 0 T e, BRI 2 BUME T M

RUAE3E  H B AR AN TSRS K B [R5 A 7= 07 3K UL RN R S5 o0 FEE B 20 Mol TRIR R4
FEEBE, 1 X R JR LAZE O B (LB A SR X, M B9 A2 25 T RBAS 20 4E D AR , (BN T B 7R 3
B RNERIPH MRS b RO T AR REEEMB R ITTREE K Bl Rl 5
AR FF A e 52 i i AR AL RS o 5 i 7 Ml T s 3 AR 9 B A 0 3K RAR B Ml 22 20 A AN 394
B BARRE B R S LR R , (B AL e R R AR A K LT RS MR Fe A R E SR X . BIT4ER,
T IR SR SME K R B IRTT & B 2 B sl (B8 X)) HA BT R BRI , 4 Bl s 3T BT R I AR e
REEEZIE, BRAGERREEHHE ok, MEASEKITRERKESEIESRECEITHE
BR, 58 & s BRI SO A T BTG B AL R R

R M g AR RN ] PSR B VAR -5 AT TR AR AR S K. WNRE T R MBLE,
Rl ( EEIEFEN) ESF T 2 RE E R ZEaiA, FHE R E R RS E AR EMRY, EE
Al PRI MBI PRAT AT SE 5K, “ TR Rk IR BRAR” , “SEME IR” ELE B2 TANL B RANTH B3
FTSRAT ML, T ELRE & R A IX SRR AL, IR R AR RR B8 B AR , B E R ERN T3 R
Ik, REREMFERET 1982 40070 , (B3 R IEHE TR R 5 BIER; IE A RIZ S E 5 R G HH
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B IR R AR B A BRI R R E  F R AR EAX —RICEK %Y. B TERER
W RIEH T AR EAE OB, KR B AR TS I T —ERSC IR R 45, X — B kv E T BBy
BEMFIRNESSEFARRASERRKYEE, BERERKERETA S BT B T RNEFEE
DURIERE R AR B M e A BHL& Bl T80 A B B (48 v #e i BT IR A LI ROCR EH A R
AR, Y B4 TR B SL A T AR BUR X AR 37 XU IR X BE B 4, B LE 3 — 23R4k, B AU AL SRR 3]
ERMHESIER .. BEMEHRYZEMEEARY , BARBRAR THM L, EBEE 7ML EiE,
B3 22 B MR 4 3 5T R AT B AR B EAR , KA A= 7= O e AR B AR B35 3o E R RO A 7=
A, MR =GR RN L EA =S, T AR, REYOHE BB REFF 21 T R E 48 YA 2R
R(FERER) &8, KHETHERTRIBWRAE T X L B8 = A e 3 B4k, B =4 T 3
KAESAREFRRRNEEBMAIETRERE, 20 4 80 ~90 4B H 5 R4 B A+ 16 AUR
PR, T 3h T R A= R, B R T E RS EN IR EA S, WEFREHSEF A
B RN E, TR R R, BAMK RN R B 5 SRR 5 fAB LWL EE
WRE. FEt, SEMASHEHEAFEE L AR SEIHARAREE, BERESMSA T ZXE
M HF,

5 WR4git

OLAFTEERT AREBHRILALSE X IRAERHE R 2% LA S RESRETH AT RS E T KK,
TR % A R IR T T AL E MR FI T R P X ek Tolk 4k, i Tk b 458 513 T ReIRIE 2 il
HEANFIRTT AR TR , A Yy IRTE B PRI D, A= AR B R B AE B N,

QEZFMMHFIRI R ERAR R TARHAE ), B T A O B R AL 5 A B i K 38 )
TR, b BRI SRR T FE, 20 R 80 A NAESIAR; A 90 FRUG B T RERH R A M e
PRI, AE S HBRARHE AT B2 PR M &

QEMHEREAD BB EE LB PIEABRBREN, 20 K4K, £ T RFEKE A DR 3]
FRRET , EHH PR S B 23 T BB BN IR AE A ZL, EHORER ) TR, 478 XU 28 97 ) B
MR, EHBE SR, SRR IB T RER BN RERKRERE R,
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