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Abstract

Study on Ecological Capacity and Ecological Security of Inner
Mongolia Autonomous Region Based on the Energy Ecological

Footprint

Applicant for Master Degree: LIU Hai-tao

Supervisor: Prof. XIE Xiao-yu

Abstract

As China's northern ecological barrier, Inner Mongolia is known to lush grassland, and now
grassland degradation, land desertification, soil erosion and frequent sandstorms, they are gradually
becoming dust in North China and threat to our country's birthplace. Human began to realize that
Ecological capacity is the real problem and it is is the key to sustainable development of regional
economy. However, the current domestic and international ecological capacity remains at the basis of
qualitative judgments, and the method of indicators related to many factors, so the operation is more
difficult. Therefore the establishment of evaluation index system of ecological safety and quantitative
evaluation model to become the core of ecological security assessment research, the ecological footprint
in this case developed into an emerging and important regional ecological security evaluation of a method
ornot, become a widely used quantitative measure of sustainable development methods.

In this study. the context of developing the western region of Inner Mongolia, the rapid development
of areas as a case study the problem of ecological carrying capacity of the region to carry out
eco-security. Try will be able to value theory, Ecological Footprint and Ecological Safety in Inner
Mongolia, organic combination of ecological carrying capacity of supply and demand, objectively and
accurately explore and grasp the situation of regional ecological security of current and future dynamics
of regional sustainable development to provide protection for the ecological security Suggestions to
prevent environmental degradation and its adverse social impact of economic development, protection of
regional sustainable economic development, accelerate the narrowing gap between east and west. The
main conclusions are as follows:

(1) Through the traditional ecological footprint and the energy ecological footprint model to
calculate the ecological footprint and the ecological capacity in Inner Mongolia from 2000 to 2009, and
compare the results of two different calculations one by one. Thus verify the feasibility and reliability of
the energy ecological footprint. The results of the traditional ecological footprint and the energy
ecological footprint model all show that ecological capacity of Inner Mongolia in this time series
fluctuated, but the ecological footprint was growing trend preached. The ecological footprint per capita

ecological capacity of fossil energy land, arable land and grassland in Inner Mongolia is very
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obvious. And he ecological footprint of fossil fuel sites was the greatest impact. The average ecological
footprint of the year after a large ecological footprint as small as: fossil fuel land> farmland> grassland>
woodland> Building sites> waters.

(2) According to the traditional ecological footprint and the energy ecological footprint model to
calculate the ecological deficit/surplus and ecological pressure index. The construction index system of
article used the relevant indicators of ecological security of the ecological footprint and ecological
capacity to comprehensive analysis and evaluation of current situation in Inner Mongolia from 2000 to
2009. which in order to avoid the subjective and the standards are not uniform doping situation, The
results showed: ecological capacity changes fluctuated: regional ecological footprints; Ecological deficit
increased every year, and grew with significant trend; The ecological pressure index grew with significant
trend. According to ecological security evaluation can be drawn from Inner Mongolia: environment in a
relatively safe state from 2000 to 2009, but the relevant index has increased significantly with the trend of
the year.

(3) According to the gray forecasting model to predict the ecological footprint and ecological
capacity in Inner Mongolia from 2010 to 2019, calculating the ecological deficit and ecological security,
and made the prediction of trends of ecological security and early warning assessment in the future. The
results showed: the ecological capacity in Inner Mongolia will be in a downward trend from 2010 to
2019, the regional per capita ecological footprint will increase significantly, Ecological deficit and
ecological pressure index will increase. Ecological security evaluation results show that the ecological
security in Inner Mongolia will be in a relatively safe level from 2010 to 2019, but the combination of
ecological pressure index is not difficult to come to the security state will decline, which will cause
deterioration of ecological environment. The ecological security level in Inner Mongolia has increased
over the previous decade from 2010 to 2019, is expected to reach Level 2 by 2017 (the police), forecast
and early warning level will increase over time increased rapidly year by year.

(4 Using the increasing population in Inner Mongolia, urbanization, the development of resource
and utilization of irrational factors. Inner Mongolia is facing resources, environment, development, and
so many challenges. In order to improve its current status and future development trend of unsafe. In the
future to a firm implementation both ecological protection and development of policy guidelines,
increased research efforts and the use of advanced technology. Rational Development and a variety of
land resources to improve the output per unit area of existing natural resources. And promote the
sustainable recycling and eco-industrial chain development model vigorously. In the end, establish a
resource-saving system of social production gradually and consumption to promote the region's
economy, society and ecological environment of comprehensive and coordinated development.

Key words: ecological security; energy ecological footprint; ecological capacity; Inner Mongolia
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K, 8. S B8, ARRKRRAHS: () FRABAERLHA. W0 RUESR
4. TWESRYE. WHRZESDIINT), BREPR. RFELSRSE. HRHAE
EHE—EY. BURLREI TR, 3) BHLESRENHAR. TEFANFLE:
TRR BRI A SLSF RANEERFI T, BEXERVESFREREST, RELES
R4, FEMVEL. 1) BRERRFMERTEMMR. o, BRESTEHERTLE
BRREFVLBRENFAS, RETEENEFYRELTES. K5 EHEME L —
BEEBREAES, RETHFVESZEER, AT LAREEWALUGRT -3,

2. 4 IREFAEE

MERFREARNRERR, ARAHSNERESD. BEEHNURANMEEEES,
FENXREHBEE, TrSst. MAHMRER. k. LEFE, C3l8AMNMER
REMREEN. KETMBILELNEMEN—THXFEH. 20 HE\+ERMREEL
FETRRHARREKERLAER, HOdURREER. RERFERUERR. RERK
AEEAFRAXNENTAES. WE. KENEEMRTERER, TWYRHRASEMEE
BEMMERE K, RELRFERETH.

REFTHRMESHCHEBNSEFIAEFBMRERTIN, RENE—EEEN
B, EREFEXNRELEATIN. ZHENHASBREESHRATHRUEKX,
R—% “L¥IR” BENTTE, BEXTARNESIBREATH.

2. 4. 1GM(1, NERKHE

GM(1, WHERBEHMKATNER, 2 GM(1, DRF— X . L¥FEEA
i, BmEMBEEREA N ERENERET.



N R AT

£x 0 = GO(1) xOQ) . xO(n)

X
Tx® k) = Z 3@ (m)

BE—XKEMERHS: .
P =xE(1), x5@) o xM @)= x@(1) ¥ +x92) . xH (- 1)+xO ()

XN AMA TR "’ 20 gy =y
Kb oRARERE WRRN KRR,
Rip e RAE, i= [fé*ﬂﬁi%d\:iéifskﬁ. #E.

a=(B7B):BTY
"(X = (1)" x. () 1

--(x{ n—- 1)+x.(-(n)) 1

Kt B=

Y=(x®(2), x@@3) - xO@m)F
REMAHE, HTATMER.

im&+ﬁ=kmw—§r“?§k=ml.bnun
RGBT B, o] LAB 3 TMI(E:

f;(a"(k-: 1): f{‘:"}(k'*}.)-i("i(k) k=0 1, 2, ~» 1
2. 4. 2GM(1, NERRHRE

GM(l, DEEZVEEHITRR, AXRARERR. FRERRIBIMERETH
R, NTHEREMTEE.
(1) BRERR

RRRH

W = (I(O}(l)r x(o}(z)mx(o) (n)

B0
xO=(x1), £71)...X%m)
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BoF WME
A ———

RERBRE—MENNZE L THRNERRR Y E, TRIEFMEHOEDILEESX
it EEEALE, MUHAAHREREHREEX.
£%= (g(1), &(2)...s(m))
HXIRER

£(n)
e(n)= MIOU%

(2) FRERR
FRENRREBRBEOBEAMRTRIN, BTLIMES. RGBT BB

L5 ¢ 77 Z 5 B ASTRISE

RE - . 1Y 5
s 232:(1(9?(;‘)- ? Si =;2(:(k) - &)

LY

Mt EERERE

'Yy

NRERE
p=P{e(k)- £]<0.6475S,}
BhE W C B/NREF, MREME p MY, RGNS CH p HEZR. —&
), MEREANNE, RTX.
FARER MR ERE (P) FAF R Z LL{E (C)

Least error Probability(P) and Posterior error ratio(C)

TR BE S 2% P c
—% (8 >0.95 <0.35
—R (B >0.80 <0.50
=% (%38 >0.7 <0.65

M (REH) <=0.7 >=0.65




il RN A
L ]
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BZE FRKAER
F=F MIREKEHR

3. 1A RARKHENESITBRRY

WEG BRKERIZR, % “=1b” (PERIL. B, %10 #BX, KERZ 126°
29, WALERL 97° 10' , RAELEE N 400 L km. RELATSERIT. FHK. TTF=
HEESS, . AEHSEA. W, KA. TENSRER, ERSHREHE tEs
FHEAN, KIEBSRPHTR, BREKE 4221km. THETEH 1183 7 km’, H2E
BEHR 123% .

HEE BEKATHRX R A 2.

-
g‘,..v’”M’,\
-y
- ' “-m«wﬁ’\x
e e
2 ~
o g
n
- ~y T e
kP E e
- - ‘//W e .
Y N, . o B
f v -, ” -
H e e - {r e i .
4 . ; 3
ES o s oo fem
kN /wf' LI, AR PR
.L‘W L+t A b, — ﬂl{m .k,? .
Ao o LT Y] BRSRE  meAeN - e P R
. v L L I B A e
i . ~ . . A e s e .-,
.gv"'f"%wd;‘ . .qmmhp‘rﬂ'ﬂy - P St s
v e B T LI v
. e e Sl -
o, i s . LY L P
P e—— o & - - T
- = Thmed T - = -

B 2 AEEEARITHRSY
Fig. 2 The administrative divisions of Inner Mongolia

3. 2R BAX BARAMERR
3. 2. 13RS

AELBRRKMETE, BEREFRE, SREDNE, BT £MHF, FEREEE.
BUIb 42° A5, AT 1 HAMMEETT. 42° ZUILARIL—ARE—NLHEX,
UmA%itaX. F. FERNZRFEFERREEBHHZME, ARERBBXERILIL
RAPMEKLES, DFERRF=ZBET. AFLFEENILEZ LML,
REXAATEER TRBHMNFERRBEET L. TEIEIREILEE.
SRIERYH, FEARXKRE NRRLSBAT .

ARG BERPBRURL BRI TS, AERRSHOES. REETHINEXRRE,
& BT HERE S0%EL, AL NREFR. SREHELER. EEZE/R-FMEERTRE
WERTRAM, FHER 1000m £4, BRERSAEZWMEE 3556m. #ELESS %% K
My, Al ORW BRI, KT KER). BEWLFLK, MENESREREBS
BR. ARLREARIAEEAER. BRE. SZm0, B4R, E5EEWE, 2E
15T km'e EANRGRORE. BLUHTRETRY, ARITBELTE. BLTTE. +



[P i e L UATS'E
————————————————————————————————————————————

RIFR. AEFEREAERTFE. XEBAFE, TRIERK. XBER. KBEFE, £
ARTHRENZFENIEFX. ELRARBTR. FROTEDY, 2HEETEHEN
ARER, HEZERL, ARANEBIH, KTRARTE, 2RERERS SR EER
53.4%, WidE 20.9%, ERRE 16.4%, MH. #iBE. KESKEEHRL 0.8%.

3. 2. 25&EE5KX

ARSTRBRUMFEFERNSE, BARKEOTAAS. RETURINEEES. £
ZRKMEA, FEHRAZKE S MANFEZA. b 1 AREA, AFHSENER
EFT 10°C BREITT 32°C, BREANEY, 2HEUKNE-ZHIE, B/ ER
Z, BRAMET A, ATHSELE 16°C~27C Z ], BESEN 36°C~43°C. SERLEIZ,
AERHEK. BABZMHAGFTENEW, BRATSH S00mm #MKA 50mm £46. &
KEWHR, BFEMKE 3000mm EME 1000mm £H. 5ZHNHSEREHRIE, M
AARBEE. ¥EHRESTEINETR. TER. XEBXE, WXL, BENKLE
#REE 27000 LA L, KESIA 3400h. FFFLZRK, FFHYREE 3mis UL, BREEENK
#. REEAE.

AEH BIAREA3EE K/NATR 1000 4, HENEZKA-&7, @7 EAWEWLMHEH
ARES, BEElt, BSKRESHRR, BE—DER. LPREERE 1000 km’ L
WA 70 £ FEERAT 300 km’ 195 258 %, HETAKDEE. 2RBFKEE
h6T1zm’, BEMIEASENEEKEN I Lo, E2EEKEN 1.67%. HTFAR
BR300 2 m’, HEEHTAERN 2.9%. MBRERKE, 2RARBEEEHN 5182 m’.
FEANEHKE 2370m’, BHEATTFHERKE T m’, FRKESN 441 F m’knd,
AELKREARK. HRHAH ERAYS, BESAORMRIHAREEN. KX E
FATHE TR S 2K 27%, FHER 2K 20%, ADE2XE 18%, TKEERE
BEERN 65%, AHEHKE 8420m’, HEXIEM 3.6 5. PEBBX NI, B
. EE 3 ANRBBER L 2KH 26%, B EERE30%, ADELXH 66%, EXKE
RE 2K 25%, HPBREFAEE AR A HSIEAS, KSR KEE LR,

3. 2. 31ME5EH

RETRRKMILE, LRMIRS, HUERAEFEREETHR, BXXRRR
RIFEAIAEFHRLET, FIRRERS. RELREAIENLRESE, 25 9 4
IR/, 2401%E BINMEAP, UEELHARD. RESTRES G L RFAL ML
B, 1R ELERL—FEEAS, BEABRTRET, AEKKABRELY. 26t
Wi, RS, R, B L. KELHE. RO EERRRE LB,
KR BEMERIENEH, SHNKSFHRE, BTHE EERBRRL: BEL AR
A%, EBERRRHBOL.
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FE PRXKEEAR

RELEAREERAEY. BREEY. BEBEY. EXEY. HREDEREEYH
KA. HPMHEREE, CHEEINRHTHEDFBEEEDI 23518, 2B T 1335, 720
B. HP3IEAEma 184 #, BPEMPE 2167 M(FhFHEY 2106 #, BEHY 61 7). H#
PIRESHASE, UXEYBREE. RBANZRATEENHINEY RED. BESK
Y. PEALLRRESEZLKARNA, EEAYNES. BEEY. B TRATR
MXUERSFEBEREYAE, FHEIENEGHYSREEY. ARSENERER
BALLMRIIFR, @RXZREELBANFEETREIALLKUSEHTREHERSE
TERAR-NEENES, RPEREGEAEHAZLNTRIRER. SRTHER.
LEURGER. RREHERS. HEAKIEMG TR RRERER. EZ5/R BN
fEH, TEH/PEERDELNEEALAR, £EHTHEY 1000 BH. HYHEETRE
B, ERATHEHHRBERTIHE.

3. 2. 4 BENE

ENFHIRAERN T E, FEFOAK, FROED., LRHKRE. RAMAKE.
ARENBFEFDHPNEFTROT AR, #BAEE, 2KE 300 MPMHEER L EE™
B 2000 2t b, 2RFEHEHAENME REAH. KRR & 13 FiLn, BL2ES
=X

WE LB HH 549 77 hm?, NG #H# 0.24hm’, BEEANIHHH 3 2, LHEAH
BT RABIT 800 77 hm?, AMBHEEREREY R, NEHRURK LR LEEKEEH
FAERNZE G WL ARRAE ., FAE, £3)0. BT, #ICFRF RN KR
WX, FEFREDEKNEL, B+, EHETFEHE T RBTNATR NS BT 5%
B, NIERBRRDEXREILFHEERE. WFELREFEX 25 10266 A, FE
mEENE. EX. KB BF. k& RE. AT, BRE. #%. K. mEE. ER
ZM., BAMKFSSEBARZEEENGR, HPKkE. FE. £XLMRARE. &F
KEER. 3. & L. B%. BLRYSHEWSEKENRITFEM.

RAELGRREZIRATE, SERNELERARERCE, REEEENERLE
Hith, BRBERL 8666.7 77 hm?, HAPaFIHEHEIE 6800 7 hm’, HLEESEER
i 1/4. WELTTERIUR. BHRTH. BRI, BERA. BREFNLRF M ELK
BE, £KF 1000 ZHEAMEY, FRAMES. EOM4RNHE 100 27, THEFE, £¥.
KE, BFWE, FREFRFAGHHEEEETEFRE. NEBLEE, RFELHRILEH
ERERLRER, MARH, HEMNRES, RERNRRTOHE EETRFARE, #
FRFF, PHENEENTEERBKRARE, HEHE, FENTEEINEGHEE,
EREZFER, EFERD. 4. ¥BEHEE, HIETHE: RLILTHRRELHR
FRABHTERR, [ETER HERERZ, “EER, EHENENTNERREER,
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BANERR RS, AROTEESREARBER. EL4H=ZAD, =4, BRI
. BHRBILIERE. HAEF. BREFHEE. FIREHRLELSHR B EHER KW
B ZIBIE

AR E RS ERZ 14066 7 hm’, HLERKEERN 1%, B2ES -, £REX
EZNAMEMZ —. FREZEL 13.8%, BHT2E 134%HFHKF. FREERE 1.2
L7k, BLEEML. BAMEEL, 2RFERZ 350 T, AFLERTEAS
AEPERNZIILIL, RABRELEXWELAETREN 34 UL, ¥ “HE
MGEEE". XERFMMNTENL. A, 2%, BAELZHNRRAKK. o, £F
Wy B, BEWES LB EKERFHRRKER. FHROZE. WK, FER. WEk;
KEFl Gl B WE. R BEUHNEE. BRKURAFGRH KRS, &
AAKANAFNRZRANE. ATHERARLERPTARTRONARTS. 2RKAT
WREEERIA 237 75 hm’, HARBGET A THERIGK 52 £2.

ARG EREY 2351 #, HPEEREY 2167 B, SIREENE 184 #. XEEYC
SRF 1338, 720 R, BAABEHERGPNEHEEEDNEG 24 Fr. BEEYRSF
Rge s+ LK. AEEYEEFR. BT, AME, 2% 20570 $H. PEHH
A KR K&, ARE. 8. HES 500 $H. BF. LE. £%%. BEZLHR
HYHHFRERNERR. RENEERASE. . 88T, LBH%. L+ag
HEYFT LR, OBNRXENESL. WELTBRSRT 248, H 148, S2EHE
450 B 25.3%. BEFRAFUNMER S0 K, DHREGHY 10 8. SELET 518,
B365H, H2EZEM 1% BIAEF—. =. SREPHBRNE AR 49, B
By mBRERTHA LRDRNEX, WERARLHENIY, TEERSREKRRER
5, ERAWEHY 54 F, AELEFEN 13, 2RES.

3. 3IARGTHBRHILTFHR

AEHAERREFERATHNOERKERR, LEFERF LE-IMREBRK,
AT =8 WHEST. SkT. BREHW. PRART., BIW. Fgm. H2E
. BEEEART. BT XEH. BREHE. MYER. FAFHLUR, AELH
JAIX M 2000-2009 - 9 & (8] GDP SEIIME N 18.7%, AFE 12 MR P, #EHE, #
TEETE£EFHKF. 2009 F2£X GDP &2 9081 1270, FHMEK 17.0%; BER=HE
BE) 7380 1270, RILLHEK 33.8%; MBURAEE] 1441 27T, FILLIEK 30.1%; MBEABTX
BB AGAE] 18900 TT, RIELHEK 14.5%; RBERAWERAIEE] 7254 7T, FEHBKE 50%;
ZIRFEALEER A 9.9:52.3:37.8. REVBERRE, HEFELYEBEE 1 2k L Tl
BERE, BREE. SMEHE. RAFNENEENELEEM, RADTELLE 60%LL
£ BREWVRRERE; WMEALEREE 55%.
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BIE AR EARK ST AT A AR
FME IELERRESRAASHEMR

BARSEFEHREFURBESHE, BEHNAGSEESRTRESERENEL, WA
¥ HRROES RENESRE R HEIFEL I TRHA “RE-ESLE” HE
WEL HRRMESTENESEENHELT, REHF-PHESTERYESEHETT
BERUBABETEESENESR, - PERESEHRBEFEARBESZEFME
i, NWESZEFLETHY, KT ARS BIRRNESTEIR.

4. 1 REHBAREGESRERESEE NI ES 2T

BTASEHH IR RNEREERES, L, 82 EEUAZRE BHEEK 2010
FEHH MR I E S EBMES KR AFRHIT . REEERENXRGTEARR,
HEASEANERERNTEER: F-HEZA LA TE, MRELXENLESENS
WK ERZEEHENREEF R, HORE., #NEENELEFLE, N
RKEX=ROBREENEE, tHEANESREREARUMRBAD, BIAYESE
#. EHEATHLE, EAEIEETRRMLAERNE. BRUAFTAEEREA
B BREE, RHERBANESRLE. AXXAMRE—FTE XTEERETHEE
F4itm (FESHES) (2001~2010). (RFEEH BIREEFELE) (2001~2010). (FEKRME
THEL) (2001~2010); KEKXEEASEETHE, RETFHEHIREHNLHIRE
%, HEIBRTXTHRNEERLE, RERREEEIRAEXSE R,

4. 1. 1 REHBAK 2009 EEARFHASHH

EXRTERUNTUAEARRAFR: £— AXHBRRAERNLERNEZHE
REFRATUHE, FEREFERE= L. B2, ARG BERNERAHENRR
fepafEl, ARTERYR. £=, KRR Im BRAR—BHATR, XEMMEEEY
ARMFRTRRASHBHESKESN, BREMNTUETIREMZ FHEHESEEN. B
W, AEFERHEVRRSRBEETUNNT &R LBMARRNER, HEATELMR
BATICE.

RIBESRTHBEURER, £ELTNHHEARRKBEENEERY, WrRHG
FMHE%ETE. RERERREFANUHLRBROLHERRAAT LG BERNEFEL ARS
X S ST EL BRAEYRER A 24 T RIKE: BIBAFEKRE. ME. EX.
BR. BT HE BT, FE BE B ZX. KE. BH. BRE BRZLIST K
EREAMMARE 2 5 EHEEFA. FE. FA. DX BENEEK 6 TUKHERE
K= &IX 1 e BtE AR A:

EF=Nx{ef)=NxIrA =NxInR-1L~-E)/XxN)(i=1 2, 3, ..6)
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[N R A7
S

AP: EF—BAOR4EE RS,
ef—ABERH LT, hm'/cap;

PR T

N—ADH;

At | FIRT BT ERMASEDEFTR, hn'lcap:
P | RN B MR

I~ i B RREGEEOR.

1R €2010 FARG BBERATFEE) HETEE, FILERHREIEEYRBENRE, K
REXTHR, TEHEEYREMNBNESESL, #—SHEHASESER. AES

BiEKX 2009 FAMAHK P ESEEHHERNEK 1.
& 1 ARG AEREMERKAESRE

Table 1  Ecological Footprint accounts of biological resources in Inner Mongolia

mE LRI E i AR ANB R

(kg/hm’) (1) (hn®) (hm'/cap)
#ii 7.20E-01
i $: 2744 6.48E+05 2.36E+05 9.75E-03
NE 2744 1.71E+06 6.24E+05 2.58E-02
F¥ 2744 1.34E+07 4.89E+06 2.02E-01
BR 2744 3.85E+05 1.40E+05 5.79E-03
BT 2744 1.44E+05 5.25E+04 2.17E-03
wE 2744 1.70E+04 6.20E+03 2.56E-04
BEF 2744 2.50E+04 9.11E+03 3.76E-04
FE 274 6.50E+04 2.37E+04 9.78E-04
EH 12607 1.61E+06 1.28E+05 5.28E-03
Wi 1000 1.00E+03 1.00E+03 4.13E-05
g% 1856 1.43E+06 7.72E+05 3.19E-02
p N> 1856 1.14E+06 6.16E+05 2.54E-02
ik 1856 1.20E+06 6.44E+05 2.66E-02
R 1500 1.00E+04 6.67TE+03 2.75E-04
*H 74 6.86E+05 9.27E+06 3.83E-01
73 8.51E-02
N 1.99 3.93E+06 1.98E+09 8.16E-02
KE 3500 2.95E+05 8.43E+04 3.48E-03
i 2.27E+00
4R 33 4.74E+05 1.44E+07 5.94E-01
¥E 15 1.28E+05 8.52E+06 3.52E-01
¥R 33 8.82E+05 2.67E+07 1.10E+00
LAES 502 9.34E+06 1.86E+07 7.68E-01
BE 50 4.52E+03 9.04E+04 3.73E-03
- %11 400 4.89E+05 1.22E+06 5.05E-02
KR 1.51E-01
KF= & 29 1.06E+05 3.65E+06 1.51E-01




FNE AL ARKESLLTH SEEMR
st ———————————————————————————————————————

EBHBIOTTIRE, EKF I 6 . KRR WHERHRAEEE. £X.
B, i, S35 0 BmAERA 1 0. RE 010 FARG BBRETEL) Mgt
¥iE, S 2009 FAR L HER AN IREFHRE, KESKPYRELTSINERE,
WEHEMEENBESEE, #—PHEARESEE. WEY BIEK 2009 FHEMHEK

HAERLK 2
R 2HEGHARERKPESRE

Table 2 Ecological Footprint accounts of Energy Account in Inner Mongolia

boifz| SETHRE (ho') HEFHHRBE e HEL (o A3 23 (hn'/cap)
HEREEAR 9.96E+00
Bi% 55 6.04E+08 1.10E+07 9.49E+00
b= 55 1.84E+07 3.34E+05 3.93E-01
B 71 1.93E+06 2.72E+04 4.71E-02
i 7 4.97E+05 6.99E+03 1.25E-02
S 7 5.11E+05 7.20E+03 1.27E-02
REAH 9.26E-03
B 77 (10000kw-h) 1000 2.24E+07 2.24E+04 9.26E-03

REHEFIEERESEE TN EER, FRERNHNDERFHITHE, SAK

o EARXESLTHITICE, 2009 FAESELERE 3.
% IATHBIARX 2009 FAHES R
Table 3 The Ecological footprint in Inner Mongolia (2009)

KR BEA (7 ho) BERT Wit (ho'/eap)
i 7.20E-01 28 2.01E+00
Pt 8.51E-02 1.1 9.36E-02
B 2.87E+00 0.5 1.44E+00

WREERR 9.96E+00 1.1 1.09E+01
K 1.51E-01 0.2 3.02E-02

BEH A 9.26E-03 2.8 2.59E-02

it 1.45E+01

AR 3 HHAERTUE Y, AFEBAK 2009 EASERLLN 14.5hm cap. HH,
WEBRE AN EERK, K 109hm’cap, AN BESRIDN 75%, XESRBRE SR
DX (I RESR I B0 BURRILL B . SRRSO BI, B, Mib. AERERFAR.

4. 1. 2 RREBER 2000 EEBEB DRSS

EFEYHHENR T E - MR EOESEF T ER. 9EET 2B 2.8,
FhHE 1.1, EHp 0.5, (LR 1.1, KR 0.2, BFAH 28", FERTFHHIE. B 2.51.
b 0.95. EHh 0.19. LA HAKI I 095, A4 1. BHAM 2517, £FERBHTELAR:
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EC=Nx(ec)=Nx(axrxy) (=1, 2, 3, ..6)

RF: EC—RKRBEAODHEDRES, hm’;
ec— ABAEMAZ S, hm’cap;

y— BB
f;—ig@j?:
a—AHEWERTER, hm'/cap,

REZEXFHTFEEA RS BEKERBITNSTH IR, HHELRFERE L BRR .
it B, RBEAS. KEARBARABMEER, FREENGSERFI=LERET
BEEDRE N WEESKEAN, TEMBG 2% ESKENERARED S HERP,
REBATHALESRENER. AEGMTHEREERE, 2009 EHETEESEES.
AE S BIRX 2009 FABESRKBENUHELRILEK 4.

® A RHEARX 2009 EABESFER
Table 4 Per capita ecological capacity in Inner Mongolia (2009)

ok, R3] BER (F hm?) HaRTF FEHET Y%A (hm¥/cap)
Prit 2.95E-01 28 251 2.07E+00
it 1.81E+00 1.1 0.95 1.90E+00
i 3.58E+00 0.5 0.19 3.40E-01
pi €z 3.84E-02 0.2 1 7.68E-03
B A 2.40E-04 2.8 2.51 1.69E-03
ERARN 4.32E+00
EYERERT (12%) 5.18E-01
WRESKEN 3.86E+00

MF 4 It ELRTTUED: NESERRMOADESEES N 432 hm¥cap. HEH A
FEERBRERSIRERI Bl 2%0EWES M HENEM T RERFER, N
0.518 hm’/cap, W% HIERX LRRABEMEE NN 3.86 hm/eap.

4. 1. 3IRELEEX 20002009 F4EASEBFHHE S

XEHUNETERK N AT, FEXLENESFFREBATENITEF,
BR—BAFNETHFFELAESHREBMRRESINH R BTIME, MESEK BT
KSR GHAT T, Bk, AFAETERKHAFFINES N2 USENES
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FENE NFHARRESZETHSHERR
=

RITBMASABNIEREEBYELSTETHEL BEESFEEBRKABEATENHHEZ D,
BB TREETHE A FE S BIAKX 2000~2000 FAES LT, HEERLES.

* 5 ARG EER 2000~2009 £ 5B
Table 5 The Ecological Footprint in Inner Mongolia (2000~2009)

B bl R WLRHER KE9E  BHAM ASEE

F4 (i g2 iiifd B ER [l paki g R
(% ho') (77 ho’) (7 ho®) (7 hn') (77 ho’) (77 ho®) (hn'/cap)

2000  1.84E+00 7.78E-02 4.82E-01 1.42E+00 2.06E-02 5.10E-04 3. 84E+00
2001 1.88E+00 6.78E-02 5.01E-01 1.59E+00 2.17E-02 1.97E-02 4. 07E+00
2002  1.92E+00 7.53E-02 5.08E-01 2.45E+00 2.25E-02 3.99E-01 5. 37E+00
2003  L77E+00 6.20E-02 6.88E-01 3.01E+00 2.11E-02 2.74E-02 5. 58E+00
2004  2.03E+00 9.02E-02 9.17E-01 4.16E+00 2.23E-02 3.45E-03 7. 22E+00
2005  2.25E+00 8.19E-02 1.12E+00 4.93E+00 2.39E-02 4.46E-02 8. 45E+00
2006  2.35E+00 8.40E-02 1.29E+00 5.66E+00 2.51E-02 5.97E-02 9. 46E+00
2007  1.79E+00 9.91E-02 1.30E+00 6.64E+00 2.67E-02 8.10E-02 9. 95E+00
2008  2.06E+00 8.20E-02 1.34E+00 8.67E+00 2.81E-02 8.92E-02 1. 23E+01
2009  2.01E+00 9.36E-02 1.44E+00 1.09E+01 3.02E-02 2.59E-02 1. 45E+01

WRELUETHHEER, TLHEAZ S BIREX 2000~2009 A AES BT HRLLH BE 3.
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Fig. 3 The Change in per capita ecological footprint in Inner Mongolia (2000~2009)

MERTTLUE H 2000~2009 EFAFHERRANESETRBE LA BE, R
2007~2009 Al TEFUTERE: ADEERN, MESGAFRFAEA, Wi
Bk, ARMAMERENTER; EEKERRNES, TRE. RXFREFTREK.

ATH—STREREYES M DHESEEMEM (BN FNELBREESE
WEFFAM R TSR, HAF D BEX 2000~2009 5 A4 LRI R IR E 4.
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Fig. 4 The composition of ecological footprint in Inner Mongolia (2000~2009)
ME 3 LA i, ERMEARERNNES TR AT L BIEXKANES
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2002 2003 2004 2005 2006 2007 2008 2009
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B Dt BES BAARERL BKR BESAR

4 RETHARX 2000~2009 £ A% B RHIR

RIBHIZMBA, BRABEMKZ, TAEMKEGESRERAT AESEBELL
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4. 1. 4 AEH BB 2000~2009 FEBERFEHITHE L

% 6 BEEHEBEEX 2000~2009 &4 SEE N
Table 6 The Ecological carrying capacity in Inner Mongolia (2000~2009)

BRI EET YA FE S BISX 2000~2009 E4ASEE S, HELEENE 6.

# Bt Pt B ZHULER KEE  BWAn £5 BHRES
HEER HEER BHEER  FEst DA BEER  REN AEN
(Fh')  (Fh) (G (Fh')  (Fh) (Fho')  (ho'cap)  (hn’leap)

2000 2.10E+00  1.40E+00  3.47E-01 0.00E+00 7.22E-03 8.29E-04 3.86E+00 3.39E+00

2001 2.08E+00  1.35E+00  3.46E-01  0.00E+00  7.55E-03 6.19E-04 3.78E+00 3.33E+00

2002 2.04E+00 1.32E+00  3.46E-01 0.00E+00  7.54E-03 1.06E-03 3.72E+00 3.27E+00

2003 2.03E+00 1.79E+00  3.46E-01  0.00E+00  7.20E-03 6.73E-04 4.17E+00 3.67E+00

2004 2.10E+00  1.78E+00  3.45E-01 0.00E+00  7.80E-03 7.02E-04 4.23E+00 3.73E+00

2005 2.17E+00  1.78E+00  3.45E-01 0.00E+00  7.54E-03 8.24E-04 4.30E+00 3.78E+00

2006 2.20E+00 1.78E+00  3.44E-01 0.00E+00  7.77E-03 1.03E-03 4.33E+00 3.81E+00

2007 2.08E+00  1.77E+00 3.42E-01 0.00E+00 7.73E-03 1.45E-03 4.20E+00 3.70E+00

2008 2.08E+00 1.76E+00  3.41E-01  0.00E+00  7.71E-03 1.51E-03 4.19E+00 3.69E+00

2009 2.07E+00  1.90E+00 3.40E-01 0.00E+00 7.68E-03 1.69E-03 4.32E+00 3.80E+00

HESEKBEONTEERLHBE 5.
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Fig. 5 The Change of ecological carrying capacity in Inner Mongolia (2000~2009)
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Fig. 6 The composition of ecological carrying capacity in Inner Mongolia (2000~2009)
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Fig. 7 The Changing trends of ecological deficit in Inner Mongolia (2000~2009)

WA 7 FiR, WG BEIAX 2000~2009 ERFLHIESKE, HEMBIHBEA. B 2003
FARTBREANESFHFZRTLEN, HAERIHREBRPEEEK. 2009 EE 1N
-10.7hm’/cap, 4 FFE LHATHLER BIRE.

4. 2ARETBHARREEESREERESEENITHS L
4. 2. 1REHBEARX 2009 FHELESEFHAS S

1B Zhao Sheng X I R, HUHEFRRMEMASEFHE LML S, HEEEHA
FXRE, FRFRMEBTEIRERRE, RELTUERRTIROAREE KR53
ABEER, B&HRRE OAMEERERAETNMEME TR, Wt E T
AXEMEELES LT, HEARWT

EF-EMA=N-ef= N=Z(C;/P)

A, EF-EMA—XEaEESER; hm?
ef— AR R, hm/cap;
A—BREEMASESER; hmYcap;

24



FUE AFHABRESZETHSHNENR

C—EiMABHIAIIEEE, sej/caps

=BT EH A E/X BT E, sej/hm’;
EHEAEELTR, BTEWEERGARBENARENSTEE, HERENE

BRBHNTFERE. AFE BHRX2009FEE FREESEHITEERLRT,
* 7 AEHEER 2009 FREELSRE
Table 7 The emergy ecological footprint in Inner Mongolia (2009)

FASHNE REFRE KHEE MNIKHGEE BESLET AIRELESEE

mE ) . . : .
(@D (sejl]) (sej) (sejlcap) (hm) (hm’/cap)
#ih 1.23E+00
IKH 1.06E+16 3.59E+04  3.82E+20  1.58E+13 1.55E+05 6.38E-03
hE 2.69E+16 6.80E+04  1.83E+21  7.55E+13 7.40E+05 3.06E-02
X 2.21E+17 2.70E+04  598E+21  2.47E+14 2.42E+06 9.99E-02
R 6.28E+15 8.30E+04  521E+20  2.1SE+13 2.11E+05 8.71E-03
BF 2.28E+15 3.59E+04  8.17E+19  3.37E+12 3.31E+04 1.37E-03
%E 2.69E+14 3.59E+04  9.64E+18  3.98E+11 3.91E+03 1.61E-04
BEF 3.95E+14 3.59E+04  1.42E+19  5.85E+11 5.75E+03 2.37E-04
HE 1.03E+15 3.59E+04  3.69E+19  1.52E+12 1.49E+04 6.17E-04
BX 2.63E+16 2.70E+04  7.10E+20  2.93E+13 2.88E+05 1.19E-02
Wi 1.62E+13 1.90E+06  3.08E+19  1.27E+12 1.25E+04 5.15E-04
g% 2.96E+16 8.30E+04  2.46E+21 1.02E+14 9.97E+05 4.12E-02
xg 2.37E+16 6.90E+05  1.63E+22  6.75E+14 6.62E+06 2.73E-01
wE 3.05E+16 6.90E+05  2.10E+22  8.69E+14 8.53E+06 3.52E-01
T - 1.63E+14 8.30E+04  1.35E+19  5.59E+11 5.48E+03 2.26E-04
HE 3.45E+16 2.70E+04  9.32E+20  3.85E+13 3.78E+05 1.56E-02
i 2.74E+15 8.49E+04  2.33E+20  9.60E+12 9.42E+04 3.89E-03
¥R 1.37E+16 1.70E+06  2.33E+22  9.63E+14 9.45E+06 3.90E-01
i 9.29E-02
Kt 4.32E+16 4.40E+04  1.90E+21  7.85E+13 7.70E+05 3.18E-02
KR 9.74E+14 5.30E+05  5.06E+20  2.13E+13 1.48E+06 6.11E-02
B 1.53E+00
4 9.92E+15 400E+06  3.97E+22  1.64E+15 1.61E+07 6.63E-01
ES 1.84E+16 2.00E+06  3.69E+22  1.52E+15 1.49E+07 6.17E-01
5% 2.71E+16 1.71IE+05  4.63E+21 1.91E+14 1.88E+06 7.75E-02
R 2.69E+15 1.71E+05  4.60E+20  1.90E+13 1.86E+05 7.70E-03
i 0.00E+00 0.00E+00  0.00E+00 0.00E+00 1.95E-02
Gl 5.83E+14 2.00E+06  1.17E+21  4.81E+13 4.72E+05 1.95E-02
LA EEE M 4.28E+00
B 4.50E+18 3.98E+04  1.79E+23  7.39E+15 8.67E+07 3.58E+00
B 9.04E+16 5.40E+04  4.88E+21  2.02E+14 1.98E+06 8$.17E-02
Hil 1.29E+17 6.60E+04  8.52E+21  3.52E+14 3.45E+06 1.42E-01
RHR 1.71E+17 4.80E+04  8.22E+21  3.39E+14 3.33E+06 1.37E-01
30 3.10E+17 6.60E+04  2.04E+22  8.44E+14 8.28E+06 3.42E-01
B 1.29E+00
# 7 4.64E+17 1.59E+05  7.37E+22  3.04E+15 2.99E+07 1.29E+00
/N 8.23E+00
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Fig. 8 The Structure of EMA-EF in Inner Mongolia Autonomous Region (2009)

HEIRTTLUBE, AAFEG BERK SR T ERMADE SR LLE S, WHEEE
FHFT & EBIRK, & 49%, HIREEN. BAABMHM, 2508 19%. 16%. 15%, it
HNELBEXMNHERTEAMENUAEE. RE-RREARMOHERL.

4. 2. 2 AREHBARXK 2009 FREESEKENIINS 24

BARFAPAUEFREMTTEHRRRERR. FHATTEFH REAHEEF LT
EERER, MZARNAIHHHALERME. Alt, RERSEEMFATEFRER, &
BRENA AR RGN, bk, HHESEKBON, REETEHRFEOEE.

RIEREEER, ATAESEENMTEEEFTEUT 5 M EFRRE: KFHELTH.
REE. FIKHEE. MK FREMMIRIER B, BT XEE. FKBREMFIKLZREERAM
REARR, ATREERTE, RECEER, A—HRANGERARREERE. FHi,
EFBRAF, REKRZNREEE, 2R LEITNRBHRENKHGEEZRE, 8
FIETERRMGEE, AAMBER ENESBBRMEADSE, BHAYE FREA
At EHNSREEESAZ S HvELRDT:

EC-EMA=N-ec=0.88N-e/p

A, EC-EMA—BEEESEE N

ec— NESEB N,

e— ] EFRVE A A KPR AE(E;

p—X B P HREEE .

WE L BRKX 2009 FEFREESRENITEERLERS.
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% 8 IEGLRAK 2009 FREBEETHREAN
Table 8 The Emergy Ecological Capacity in Inner Mongolia (2009)

FHAEE EBEERE O KMgHE  AYRE ASREESAEHN REEEES

e @) (seji/]) (sej) (hm’/cap) (hm'/cap) ## 5 (hn')
KPI%EST82  6.29E+21  1.00EH00  6.29E+21  2.60E+14 8.29E-02 9.81E+10
A 1.28E+17  1.50E+03  192E+20  7.91E+12 2.52E-03 2.99E+09
WAKHEE  1.66E+19  1.54E+04  2.56E+22  1.06E+1S 3.37E-01 3.99E+11
HKILEEE  3.29E+19  8.89E+03  2.92E+23  1.21E+16 3.85E+00 4.55E+12
IRTEIRRE  1.18E+18  2.90E+04  343E+22  1.42E+15 4.52E-01 5.35E+11

MEFFTUEE, ATEHGESKEIMIRRE: WAKILSEE > RKSEE > HIRIEH 8 >
KPRiEATAE > KAE, KL, EXRIKRIKHEEN W H R IR 2 REME.

4. 2. 3 REH BIAKX 2000~2009 EHEEESEHHNS 2
WIE L XETRELSLEEE, WESTARK 2000~2009 EETRELSLTIHES
BRE9.

% 9 ARHAIAX 2000~2009 FHEEESRE
Table 9 The emergy ecological footprint in Inner Mongolia (2000~2009)

Bt i B AESEAR  AkE BYAM  ADSRELESEL

o D o (hn') Cho’) (ho?) (hn/cap)
2000 LI3E+00 2.71E-02 542E-01  1.49E+00  133E-02  4.23E-03 3.69E+00
2001 9.19E-01 237E-02 SO8E-01  228E+00  126E-02  2.41E-01 3.99E+00
2002 1.09E+00 552E-02 506E-01  221E+00  137E-02  4.76E-02 3.92E+00
2003 7.27E-01 129E-01 7.14E01  137E+00  7.99E-02  3.10E-0I 3.33E+00
2004 8.45E-01 261E-01 844E-01  1.65E+00  140E-02  3.69E-01 3.98E+00
2005 1LI7E+00 294E-02 9.00E-01  249E+00  131E-02  5.53E-01 5.16E+00
2006 1.07E+00 2.85E-02 9.64E-01  2.88E+00  130E-02  6.84E-01 5.64E+00
2007 9.13E-01 385E-02 LI4E+00  381E+00  160E-02  1.04E+00 6.96E+00
2008 1.08E+00 321E-02 LISE+00  407E+00  162E-02  1.05E+00 7.40E+00
2009 1.23E+00 929E-02 153E+00  428E+00  195E-02  1.29E+00 8.23E+00

ATERANT REELESRENZCRA, REREZTHELHIAE G BIEX 2000~2009
FANBREESLTRUEREI.
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Fig. 9 The Changing trends of emergy ecological footprint in Inner Mongolia (2000~2009)

MERFATLUE H: ABREES TR T 2003 FHHT TR, RRERHHRERK,
2000~2009 FHEE BIER AIREES LT B2 LAER.

ATH—FTHEREDEF T HESSTHYM G HRFETHBREEEE
BRZFFEAHTRER, AMETEREHARTBEEADREESRTHEM (R
M) MER, BAERES BIEX 2000~2009 FRMEES SBHMRLFIRE, LE 10, AE
FATLE S B SRR RERBNAESRERAN WL BRR AN ESRENT
BIRK, BHAMTRKZ, TSR ESZERUI A ESBBELREIE D,
BTG REFGRUTENERE—EN.
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Fig. 10The composition of emergy ecological footprint in Inner Mongolia (2000~2009)
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Fig. 11 The Percentage composition of emergy ecological footprint in Inner Mongolia

BETUE S, HAEAMTSMEERK, XE—ERELUH T XA EEHL
fERLTEERE, TASRMAT S ER /D, XERANEL BERKEYE~ L
ERAAA.

ATE#—SEWRRTEREDEHIHTRENNEZA, BAREBEEK
2000~2009 F&EYEFE AN ES BTLHRE 12, MET UM RS HEZLES
RERBBHAF L BRRESTETEKNES, TTES A LER —FRTRLEDLE>
L FEKRE, UETEFHHRENNEH.
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Fig. 12 The Percentage composition of emergy ecological footprint in Inner Mongolia

HE 128, WESBERNESEEE 6 BEWEH LD, WRGERBME L
RAHE, & 0% E. BEI LR AMDEERTRENE, NiXELROMLE 8RR
MABHERER, TEERBEHNARERY, SHRANNZELRELCEDES L
WM E.

4. 2. 4REHBARKX 2000~2009 FHEEESEBHITRHE O

WHETATR, FERPEEXE 5 MO BEHRE: KRB, REE. mASEE. mAk
FRMMIRIER L, HETEFRBEOERGERUAMA KRG EERE, REIHAME
f£. WEHBIRK 2000~2009 Fr] B H HHEMAFREEMTESE R LK 10,

B RFHEEENTEE RGN, EAMEEE. KRB WAAENFTEKALEEES,
BRIRMKSRE.

£ 10 AEHEBEX 2000~2009 £ 7] EH 5B A AR AL

Table 10  Solar value of renewable resources in Inner Mongolia (2000~2009)

4 pIEb g Y3 KB KR SHERTEINBE
(sej) (sej) (sej) (sej) (sej)

2000 6.29E+21 1.92E+20 2.26E+22 2.58E+23 3.43E+22
2001 6.29E+21 1.92E+20 2.60E+22 2.97E+23 3.43E+22
2002 6.29E+21 . L92E+20 . 241E+22 . 2.76E+23 3.43E+22
2003 6.29E+21 1.92E+20 4.06E+22 4.64E+23 3.43E+22
2004 6.29E+21 1.92E+20 3.25E+22 3.50E+23 3.43E+22
2005 6.29E+21 1.92E+20 2.70E+22 3.09E+23 3.43E+22
2006 6.29E+21 1.92E+20 2.88E+22 3.29E+23 3.43E+22
2007 6.29E+21 1.92E+20 2.45E+22 2.79E+23 3.43E+22
2008 6.29E+21 1.92E+20 3.15E+22 3.71E+23 3.43E+22
2009 6.29E+21 1.92E+20 2.56E+22 2.92E+23 3.43E+22
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MERFELLEY: AKARREAUFRERNERFERKER, XRFAABKEN
FEREUEKR, MEERMAREHE. REBREERRYRFLE. AFHAKRRK
2000~2009 FETRELSEENHHELERIR 11. BRRTEE, 2WARTERK
2000~2009 FEAHREEEBTAE N EHE 13,

& 11 AREAIAX 20002009 FHEESEKEN
Table 10 The Emergy Ecological Capacity in Inner Mongolia (2000~2009)

Eflﬁ KFHHEE NHRElE AR HERARRN KB EESREN
(sej) (hm’/cap) (hm'/cap) (hm*)

2000 2.96E+23 1.25E+16 3.68E+00 1.05E+08
2001 3.31E+23 1.39E+16 3. 72E+00 1.06E+08
2002 3.10E+23 1.30E+16 3.65E+H00 1.05E+08
2003 4.98E+23 2.09E+16 3.28E+00 1.10E+08
2004 3.85E+23 1.61E+16 3.71E+00 1.00E+08
2005 3.43E+23 1.29E+16 3.79E+00 1.06E+08
2006 3.64E+23 1.38E+16 3.94E+00 1.02E+08
2007 3.14E+23 1.16E+16 3.86E+00 1.05E+08
2008 3.80E+23 1.23E+16 3.75E+00 1.00E+08
2009 3.26E+23 1.21E+16 3.85E+00 1.03E+08
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Fig. 13The Changing trends of emergy ecological capacity in Inner Mongolia
MNERTTUEL, E—EREAARGBRRANESRENRERIZMAN.
2000~2003 £, AEH BRRAWESERBENETRES, WHARE 2001 FHHAEEH L
7o 2003~2009 &, EABEFABH BERUIME LA TRESHELIRFLE. XIEAH
FALEFEENAEERNESBA—ERE LRBRKEESAB NN TE, BERAR
REFEARATRS, E-ENEREATUKRN, FTUESRENRTULNEEH
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Fig. 14 The Comparison among ecological footprint, ecological capacityandecological deficit
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4. 3. 1 BB FHNERILR
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Fig. 15The Comparison between traditional ecological footprint and emergy ecological footprint

Beoh, WE 15 TTLAERHE B, FABEEAEREREMN BRPEEERTHER
T 2003 SERAES BT 2002 FHEK, T 2009 E£RAESEEL 2008 £, X5HHATE
ZREMER. RION, EELLEMRHMEKNELREANGEN, WRETRENE
SERERRETELESEETEERE —ENRA.

4. 3. 24BEENITHERILE

R ER T E T ENAESRE N TELE R ILE 16, ANEWTLUEZHE T,
B4tk ta e A AR, I ERR T E8 IR S HE 3.0~4.0hm/cap Z [A). 154
BRFEITEAERARE AN 2000~2002 FEETRER, TETREETENESKEN
ARXEE EREE. AFHERKESEKBENNELIERB TR RN R SRIE
FEERL 2003~2004 FAEBABHFH TE: ERMENFHEARNKRE, UREFHNTEER
PHAEENME, SAERFEERLA, 2003 FESABEINFHKE LAER.

BEAWTUGE: ETREMESARIITETZURE. BX. B, BERENST
R AR, SERBRENRBREATEBRREMEHESEENRERHARNEL,
HERBHEE, MESHEEFZRHTELFIHEROR,, ZRZET LHEFRER
Ry, AMitENESRENFE—ENAEEN.
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Fig. 16 The Comparison between traditional ecological capacity and emergy ecological capacity
4. 3. IEBFFBETHERILR

WRBRISCAXITESER, ARG BAIRX 2000~2009 E-EGER TSR TRMETENE
SHFIBRGERALLALE 16

0 4 i [l 1 1 ]
& 27
® 4
>~ a
% 36+
4 "t
H =8
&
2 a0t
2L

1998 2000 2002 2004 2006 2008 2010
F
—— NSREESAR/ KT e \BERESER/ KT

B 17 ARERERERESFFMREESFFILE

Fig. 17The Comparison between traditional ecological deficit and emergy ecological deficit

ME 17 FEILIEREN: REABRKEAERAKEN, ERETRENZERTALH
BHEUROESHT, BFRRT DA ARANLRAES LS, BHaEERRNES
HFTAUAR . LERETEERBELEHLHAATRERUNGE, THLEMESE
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BUE NFEHABRES LT AR

FRRESEE S, FUSERTENESAFEBRANRSRE, iﬁﬁ!ii%t%%ﬂﬂ‘éﬂi,
4. 4 £ B5RFIBELHEEN
4. 4. 1 E5REPTIHH

EBRRENEMNHTEEREH, AHRTIERHESEAEBEHRITON. £5EHTE
BBBHNESEOBREE™, RIE—NMREEMERREAR LS. FEEN
BRESENFRETNASEERTESHNESEE, IHIRELASCTEMERNRSXE
RAESEREEIFE—B. £5EHEENTELART:

EF,
EFl= i

XHF, EFI-4EBENEL:

EF — A AR BT

EC—HEBAEN;

HAHEF>0 HEC>0, FTUA% 0<EFI<I B}, EF4<EC, £FRBFERAKT TR, K&
RTFEFLZLRE: UEFI=1 B, EF=EC, £FRBFEHRTATTE, XELTESRL2ER
W& % EFI>1 R, EFg>EC, BMASREEMAERZNE N KT ERaBRMANTHE

feh), BELALTE, £5RLXIEN, BEF 51 HEBX, £EFRLEEREX,
MAAFL BIEREBAESREINERESLTOHESR, TUHEHAREER

X 2001~2010 EMESEHESE, BE12.
% 12 ARG EARX 2000-2009 F£HESEHIER
Table 12 The Ecological pressure index in Inner Mongolia (2000-2009)

EH EEENTER i) AR
2000 1.02 2005 1.36
2001 1.07 2006 1.43
2002 1.07 2007 1.80
2003 1.08 2008 197
2004 1.34 2009 2.14

MF 12 FTLLBE: AFEE EEKX 2004~2009 EE S EHBEARK L, SR FERES
HIEDRAR N, £5LLRRTEN. £5FEHIEEH 2004 F£4) 1.34 BKF] 2009 E£/
2.14, BMKEERBR.
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Fig. 18The changing trends of the ecological pressure index in Inner Mongolia (2000~2009)

mEFR, WESBEKESHFEFRAZNENRT E 2002 X 2003 E/E FE®RS,
EXRFBRROBCER, EEENBEZEESRREM. '

4. 4. 2 BRLEWKTEHR

EFTHENRGNENYERAERAERREHROTE, B MHREEEFN
R REHRFECHARNESRIHITHE, AN TEFRBXGRBERE L
TESRRANEREAN, REAFREY. £3EEEAEHER. 58, HHANSTIHEN
R, BESKFAR-ANEXNHE FREFERBIESRERFEEREMEGLR. £E
Bl ARER EMESEBREFRMAESTERAZNES, AHAFXAESEHE
% (EFD XREERZEBITHE.

HANESRZEZFRHTHS, BTEFENBK, EXRLBEMK, BHEHENE
TRE—EMRE. EUSIH “E3HRRYE” ™, ZidEARWT.

DS = (ef, +ec) /\}efd" + ect

AF, DS—EKBAHESHHRE;

efd— A& 75 R

c— NBEDEEN;

B efd>0, ec>0, FTbl I<DS<1414, % DS BHIE 1 B, HBEAE, % DS this
T 1414 B, PEMEEF: % DS=1414 8, REASERIGELTFEH, LFHREHBRS.

ESENERRETURBEANBRENR BN ESTERALERAT, —EXE
wF:
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Poa R / ,fﬁ . e
DS = (efy~ec) / iefy” +ec” =;§"1f :(-;‘) +1=(EFl+ 1)/\EFIF+ 1

p
A, DS—EKBEAHEEIRRL:
efy— ANF ST

ec— ABESEREH;
EFI—4£&E iR

WEXRX, SdtHERRHRELHESHBEREEESENEEXRE 19,
145

14 |

135 ._—~——~\\__“—_\\\\~\\\N

125

£ A 8R0S

0 2 4 6 8 10 12 14 16 18 20
ERE HISHEFI

B 19ESHBRNSESENERMXRE

Fig. 19 Ecological coordination factor and ecological pressure index diagram
MEBALEE: £SHARKBEESENEEN AN NTIZEHREK, BHEEH
B. HESENBRDE, EEHALER, £EFELTE2RE, BELESEHNEM,
ESHALBETR, £XRBERIRE: AEFENENE —EREN, £8HRE
FTAHiA. A2, BARL, EAMAREOKETRAEEZNTIRRRT ETHRHER
ZREHATRLNRE. Bit, NALAHAREBETUNERERTEERL%EE™,

W& 13,
* 13 £TREBENUS

Table 13  The classification of ecological security

EEReER EBEHIRECEHE
1 %% 0~1.0
2 B&e 1.0~10.0
3 BEARE 10.0~18.0
4 FERRS 18.0~24.0

37



PR AT+
-

5 Efhzg 24.0~30.0
6 BRERRE 300 LAk

REARS BIER 2001~2009 FAFENEHNTENRENESREER, AHAE

B BiEK 2001~2009 FRAEFZRRMATIFN, IFMERLE 14,
% 14 IEHBEEX 2000~2009 FHEBRERR
Table 14  The condition of ecological security in Inner Mongolia (2000~2009)

F4r HEEREER EFRETH 4 EXFREER EFR2IH

2000 2 Bze 2005 2 Bze
2001 2 Bee 2006 2 Bz2
2002 2 R&% 2007 2 Bze
2003 2 Rk 2008 2 B&e
2004 2 Bae 2009 2 Bze

BR 14 T[LAEH: 2000~2009 &, AELBEEXESTHEL TRELERES. BEE4ES
EAEHENNBEKE, EAFEERRHIATZLERE.
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BRE AFHORKAESZETM

F1LE ARTEBRESZLTEN

HEWMUNTRAAKKES R EN—ANEET &, TURNBEEMENEE. 55
KEEMEIERIRETMER GM(, 1), MARS BIEKX 2010~2019 FHIREEEAER
N REEESRTHITRMAH, NTIXAERST BRRRARNES L2 RBRAELUS SR
WSS, HMAFE ARERAH#THE, RUAXEBESZLEFTITHRURM
&,

5. 1 gEfEESEERN

KEMTHRIARARY, ERELAMHERETERMEREE—SRE, FEERMNYIE
BE, PTG RREER. Flt, FOEMHAFE G BRX 2000~2009 FATEERESTTH

THESRIEATR HEREEEET GM(1, R,
& 15 REFMMEREREIE
Table 15 Grey prediction model based on data

n 1 2 3 4 5
x® (n) 3.69 3.99 3.92 333 3.98
n 6 7 8 9 10
x¥(n) 5.16 5.64 6.9 7.40 8.23

REEESTEEE GM(1, DER:
@ = (x(-°3(1),x{°3(2),x{°3 (3),,{{0) {4).::‘”5(5).x‘:°3‘(6).x{-°1’(7].x'ﬁ°~'(B},x""?(9}.x(°3(10))

= (3.69, 399, 392, 333, 398, 5.16, 564, 696, 7.40, 8.23)

H 1-AGO ZINEREIHN _
= (x‘:”(l),x“:‘Z‘(Z),x‘:‘}(S),x{‘}{-i),x'7'-3(5}.x(~'-3(6}.x‘~‘3(7),x‘~'-7(&,x('-f‘(‘?:).xﬁ"(w))

= {3.69, 7.68, 11.60, 14.93, 18.91, 2407, 29.71, 3667, 44.07, 52.30)

r —5.69
o 1 | -964
-f(x{“’ (D+x=(@) 1 -13.27
P . -16.92

8o _E(Xt..-(g)—x{--f(:}) H=lo2149
: : -26.89

-33.19
-40.37
-48.19

1, ..
._.2_ (xu:.s{g) - x(‘.. (10}) 1‘

el e o
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FER RS F A
L _ ____ __ _ ________ __________________ ___ __ _____ ]

Y= {x {0 (2);((33 (3');&03 (4)’,{(0} (5)'3{03 (6),x(°:' . xio} (8).5:{9:‘ 9 x‘1°)(10}]T
={399 392 333 398 5.16 564 696 7.40 8237
S5

-0.12

i=(878):BTY = s

MTTHREL

%ﬂﬁ—o.zzx<=3 =257
T

" , u u A
F9k+1)= x°(1) —;}e"“ 1= 251167053 - 2142

F9k+1)=5"Ek+ ) -35% = 25.11¢-05Kk(1 ~ g=023K)

REREES T GM(1, 1DERL:
{ X°(1) = 3.69 k=0
Z(k=1) = 25.11e7° (1 = ¢ )k = 1.2, 0000w

% 16 % BREMKIE SRR HEIR LR

Table 16 Generated simulated data compared with the actual calculated data

R SRR LR ENE iR E
x92)=3.19 : x(2)=3.99 -0.2508
x(3)=3.59 x¥(3)=3.92 0.0919
x%(4)=4.04 xV(4)=3.33 0.1757
x(5)=4.55 x9(5)=3.98 0.1253
x%6)=5.12 x9(6)=5.16 -0.0078
xO(7)=5.76 xV(7)=5.64 0.0208
x(8)=6.48 x9(8)=6.96 -0.0741
x(9)=7.30 x%(9)=7.40 -0.0137
x9(10)=8.21 x9(10)=8.23 -0.0024

BRI AL B0
BRERFF:

%= (e(1),£(2),£(3),£(4),£(5),£(6),£(7).£(8),(9),£(10))
=0, -0.8, -0.33, 0.71, 0.57, -0.04, 0.12, -0.48, -0.1, -0.02)
REMERTE:

P =0
1 -
£= Ze{k) = =0.041 sz =-9-Z(s(k)- & = 0.202

k=2

NI NS

40



FRE AFHOMKAESZLTM

Rk, $;=0.449,
OME. K

4 =9 P

- . -
___S 0= & 73 L NV B T U T
=3 x¥(gy=523 S"":C XK= x)r=2767

£t A .

Ft S1=1.663.

C=$,/$;=0.270<0.35

INREME: 0.67455,=1.122

B lek)- £/<0.64758,<1.122 k=1, 2, 3, 4, 5, 6, 7, 8, 9, 10

UL p=P{e(k)- £/<0.6475 S} =1>0.95

ARG R A — . T PSRBT T, ARIBRE RN Y Kk BVAX 2010~2019

FEMABREES BTH#THRTRGE, BEUTER, K16,

F 17 AEEAAR 2010~2019 FREEE S RBRAE R
Table 17  The result of prediction of emergy ecological footprint in Inner Mongolia (2010~2019)

37 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

ALREE

. , 924 1040 11.71 13.18 1483 1670 1879 2115 2380 26.79
EXRAE (hn'/cap)

B3R 16 A&, 2010~2019 FARE QXK ARELSCTEEHE. Hit, XLEe
BXBABESFFNER, FBIKBOKREDTHERS, MW E# 5B XEN
EER2.

5. 2 gE{EESRE DTN

BEEAE S HEEX 2000~2009 FANESAR R E S R DTN 6 EREEER T

GM(1, DEER,
* 18 RERMMEERBEILEE

Tab 18Grey prediction model based on data

n 1 2 3 4 5
¥V (n) 3.68 /) 3.65 328 3.71
n 6 7 8 9 10
yO(n) 3.79 3.94 3.86 3.75 3.85

B AE SRR IR GM(1, DIERL:

GOyt Gyt vt Syt ey Ty 8 T S B0

. R B

v:‘=
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PR KR AR ST
S —

= (368, 372, 365, 328, 371 3.79, 394, 3.86 3.75, 3.85)

K 1-AGO ZMAERHTIH
v 2 yit (1},}.{‘: (235" (33 e S {6),}":“‘ (' (8)x {9}'}.{:}{: 0}

=(3.68, 740, 11.05 14.33, 18.04» 2183, 2577, 2963, 3338, 37.23)

=554 1

e o . -6.23 -

ST TRy @) 1 |l

: -1619 -

B=| 30t @yt @) o | leey -
: -2380 :

- -

LT TR AT ET PR -27.70

_E:" ’ (9/ -y {-0)) -] -3-5 -
-35.37

Vb9 2 ()5 i P65 655 DF° 0 G o))
=372 365 328 37: 379 354 356 375 3857
7.

i= (373" sf&—[s"o

-

s..._—-..o

MTTHER

dx 't

02x* =353

o ... u u _
FEom 1) = (5 P () e = = 35668670 % - 353

Fok+1) =% k=1) =¥ (K) = 356.68e709K(L — =00k

REREEESARESN GM(1, DERL

¢ 0(2) = 368 k=0
FO (k~12) = 356,680 k(1 m =02k k= 12 curen

)
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* 19 £ RRBRHINE S KA WAE LR

Table 19 Generated simulated data compared with the actual calculated data

R LR SR E HALE
y"(2)=3.68 y9@2)=3.72 -0.0109
YO3)=3.62 y"(3)=3.65 -0.0082
yO4)=3.25 y(4)-3.28 -0.0091
Y9(5)=3.70 y9(5)=3.71 -0.0027
y(6)=3.73 y™(6)=3.79 -0.0158
yO(7)=3.86 y“(7)=3.94 -0.0203
v(8)=3.80 y9(8)=3.86 -0.0155
YO(9)=3.84 y9(9)=3.75 0.0240
y(10)=3.88 y"(10)=3.85 0.0078

REMRERE:
E I

£9= (e(1),6(2),6(3),6(4).£(5),6(6).6(7),(8).£(9).(10))
=0, -0.14, -0.03, -0.03, -0.01, -0.06, -0.08, -0.06, 0.09, 0.03)

BREREN T E:
:-——Z e(k) = =0.021 §——Z(s(k)- D% = 0.0029
=2 k=2

Hit, $,=0.054,

yO'aE. HE
r:-‘EZ ¥ (k1=3.72 st =—-63(, “lk)- ¥3F=0029
Hit §,=0.170.

C=,/S,=0.318<0.35
MBEME: 0.67455,0.1149

B8 e(k) £/<0.64758,<0.1149 k=1, 2, 3, 4, 5, 6, 7, 8, 9, 10

Bl p=P{e(k)- €] <0.6475 S} =1>0.95

AR AR A — R BT AT I, REE R &S BIEX 2010~2019

ERABREES AR RTHRTAE, FRUTER, LR 200
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& 20 IEBHBIARK 2010~2019 FRABEDRBENARER
Table 20  The result of prediction of emergy ecological capacity in Inner Mongolia (2010~2019)

Ei 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

ANSgREE

392 395 399 403 407 402 39 393 387 3.7
EEHERES (hn'cap)

B 20 T[40, 2010~2014 FHEN R G BERK ADERRENBE MR KIS, X
E—ER AR T BEXEFRFARMAL BRMERBHARM. B 2015~2019 EMABES
BNETHEY, EESRERFRKIEAT, £EFRFHLMIRT, E5FERL,
KB T ATHERRRE.

5. 3EBRLMNIH

1R#E 2010~2019 FRELSRBNRESEENTAME R, TURBHEXARTERA

i BIEK 2010~2019 FMABESFEESR, HHEFLE 21,
& 21 REERARX 2010~2019 FAMESHFF/BE
Table 21  The Per capita ecological deficit / surplus in Inner Mongolia (2010~2019)

E4 HERAF/BE (hm¥/cap) Fip ESRF/EE (hm'/cap)
2010 -5.32 2015 -12.68
2011 -6.45 2016 -14.83
2012 -1.72 2017 -17.22
2013 -9.15 2018 -19.93
2014 -10.76 2019 -23.03

WRFHETLUFH, 2010~2019 FREH BRRKESFFRARABZHKES, T
BLHARTERRAERKRNRELRES, BTESETHRAMEEK, AWERZEND, T
BRIIBGEERD, ) 2019 FAESAFIXE-23.030mcap. ARFERCEEHTT AR
BRETRE S, EBTERREL.

BEWERR, ESENBEREREXRANER EMESETHRDRBRIRE EF
BRELTAFERKRE, RUFKAESE D EEN XS ZEHTMEFN . BETIH
KRG HIEX 2010~2019 FHRXBESABNHESRTHTNE R, TUGELAEL AR
X 2010~2019 FRAESEHIES, %K 22.

& 22 WEHEARX 2010~2019 EHESENES
Table 22 The Ecological pressure index in Inner Mongolia (2010~2019)

4 ETENIES F ESENRE
2010 2.36 2015 4.15
2011 2.63 2016 474
2012 2.93 2017 538
2013 327 2018 6.15
2014 3.64 2019 7.13

ME 22 TTUABE: AFEY BERK 2010~2019 F4A S ETEEKATWE K, £55K



FHE AFHOBKESZETM

BFARRZ K E ARG, 5 EFE5E 2010 4 2.36 KEH 2019 £/ 7.13.
RBAIXCEBLAMRES R L2 R, MAKE BEX 2011~2019 FRESFHE
R ST, HERIEK 23,
F 3 AFEHAARK 2010~2019 FEBREFMIKR
Table 23  The condition of ecological security in Inner Mongolia (2010~2019)

4 EEZLSR EFL2H  FH EBLEFR o3 ah il
2010 2 B&ze 2015 2 RZ2
2011 2 B&e 2016 2 Bze
2012 2 B&e 2017 2 Rze
2013 2 Bie 2018 2 B&e
2014 2 Bie 2019 2 L

B 23 ATLUEH, 2010~2019 F, AEY BRRAESREFRLARZERE, BE4E
#22 MESENREUTUBHASRERSH2ETHRER, ZULBESERESIENE
RBiEAL

5. 44 BREMESNERE
5. 4. 15BRETE

RESEEFZELENGE, TURESZETINEREESRETETRE LN
KF, MEERTTH 0~5 MEAH, WER—EEKE, REAETRLE, PEEE
&g, EE—PHEARE, EE—ERTRE, RE—RETZL, BUTUBIERE
EFRETB SR NNR SAESE N ERTERED, RERLE 21

K 0 ETREPRERT

Table 24 The level of ecological security warning

FEH ik 4 EREHER
0 T% 0~1.0
1 7% 1.0~5.0.0
2 Gk 3 5.0~10.0
3 E% 10.0~15.0
4 E¥ 15.0~20.0
5 B% 200 REL L

& 25 ARG BIAK 2010~2019 EESREMBER
Table 25 The results of ecological security warning in Inner Mongolia (2010~2019)

4 it RIS E B bt e
2010 1 2¥ 2015 1 2%
2011 1 L%% 1 2016 1 B¥
2012 1 2E 2017 2 PE
2013 1 7% 2018 2 hE
2014 1 2% 2019 2 hEg
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BEARS BiEX 2010~2019 FAFENIEBAMKEEE, FEL S ERBRARAE,
TURHBSERMESRETMEER, RK25.

B3R 25 ATLIB W, AZE HIAX 2010~2019 FRIEERLETERWEFF#, Tt 2017
EREE 25 (PE), TNTERH M FAOEBRR L. Rt @ EERRE S
HHREKMESES, FTRAFHERERBARZLHLERUFENREERE, ™
ERMESTFRENTRFERR.

5. 4. 2 BIXHEN

ETLXMARG BIERESZENESEENOTR, HHATSTESTERR, #
HRFESHE, REESZ SN HE:

(1) SEMAAA ERTR, RERFEANAENGEFAKT. BRERAEHETH
R, REEMFENREER. BREREHUET R, KAOBITHRE. B 24 RE
KX EBRLMSFAESE, BT URIEE=SORERK, NATUH R SRS,

(2) RAZRBHEH. BEEE. “ZIb” B, REAKEP. RERIERE.
KEIRFFESEARRLE, THREESHE, BLESTEAERL, HESEED
REBERIT RARE.

(3) SEHHTHAMARL, FLHMAAURBREEEANENR. RENESRE
PREREANEHRE. BULTHEANANG, REDRMANE. MERSEH, WOt
FHBFMAMRE, RENEKT. R, ERBSLEN, BRREHES. AREER
MIbLBl, KREZMAFER, RORBHLY, EFUHERZE, TRERDHZFMR
B MERRERIFTEMMORFLE, FRRERBOEE TE.

(4) FREFTRE, HITHRREANES. BENESTFEAEGITIRENBAEE
WEH T RR T RIES, REAEARRPRURRAKERRE TR =R, PREIE
SRERRRBEN LT RN D TTIRLA . B (2T BT R BB AN A TR A
M, EBRESHFRERFELHE, BUESTERPREOER, BIRLESTERTS
BRI BHLE.

(5) MEESRPEALIFE, BITHRETNHERN S, HEAXSEER, BIZ
TARILENS . SHFEYN, aTESETNESEENBRAODEETIENNRE. A
NE%Z, HRNAES, EMERESHF. Bit, NALEHADKE, READER,
BRRESEBES.
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6. 14

HXWES B RRKAESHESS, REERTADTE. GEERHENIMRRIK.
EUBMT AR RESRENEEHEN T EOER L, XAESENES. RETM
S SN TERREGHTAS R L. TRRTERR. BXREFTRBRUTER:

(1) BREGESETEN REUEREESLTERTE T WES BI6X 2000~2009
EMESERRESARES, MHEHARTETROERETH, FURBIERELSE
BRI R TERE. 2000~2009 ERELREEESSHEET ENERBERRA: AKX
HERRESKEHERN ARSI 2EHTL, MESSTHERHABHEKES: #
BRA . SR ERNESEENAES BRRASESEKBENNEHERHE, KT
BB KM E LA R HBNESRE: SERESTTHHEBLESELTEREIMEIRA:
AT SRR F > B > B S>> B2 3 I > 7K S5

(2) ML REEESEEERTEEESHFF/AR, FHhBUEETENES A
BRMBEFRSRBAERRERE—MER, HRAESELERESKENNARES
RN, WAL BHER 20002009 EHESZEIRETEHE TR ERETR:
AXEFEENEHRTN: REESRT. RBESHT. £RENBENERARHKE
#. BEASTLEETFNTHE: 2000~2009 EXNFH BRRKEFHEL TREZERES, B
HHEXIREPEERF A BRI nEH.

(3) FAKREMAEETHR T 2010~2019 FAFR L BIERERLERESEE N, IFd
Wit EAEBFRFRESENES, MARNESZEEHBL TR RATETE. SR
B, 2010~2019 R FE & HIERK EB AR N TRNES, MREAHESTERERK,
KIBERKERESENEEEK. £ERLEFNERERYH, 2010~2019 F, AFLBBXAE
ERLERUERRERS, BEAESENRETABHASZERERLETRESR,
EEBSERESTENTML. 20102019 EMNESZETERNB+EFHAR, Wit
2017 EHiEF) 2 & (%), TERHSMEHEMNERZEFRR LA

(4) FAOKEHM. BEAKBREFRHASGESEERW, ARG EHEXER
BiE. FEREBRSHFEMNELZRE. EXEHLAENZRRIARLERBRE, SBNH
RERBHLHUESRP SRBHFEOBETH, MARB O EHFREKAEHOTR,
LBEEFREFHLHBRE, SHRERFMNEAE, ANBETTRERARREXANES
AL, BSRABREVARNHLEFRHERER, REXKBHEFHLEEETHE
LEMERR.
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6. 2BIH A

(D WATHE. FRAKKEEREESEES CEANNFE BRRESREHAE
BRERTHA, ETREERFTESELHE, HRIPMESRE, RNESETER
TEHRAS, RMAFREFNTENARER, FETESLETINTARMTE,

(2) FEHMH. B KAKNEFFINESRTMR, HRTEEESETEHEMN
B®K, R, RAETASLENESZERTRITESREHANE, B5TRIIERE
RAARNERERURRZE—ERIDE. K, ERE-ESETHENTRNOER LB
ARETAZEE PR ARS BRROESEAREINESEERTEARETETN, BRZ
RAEFKREORRRAEZLES, ERULEREMTE.

(3) $hRTH. Bk, BWERSINTESZEMHRTEUEHMBRM I NE, &
RET “BELESLD” G HBANESETNESRKEN, NS EETNXERLY
ARERBR. BK, ETESRBANESZETNE — S ERL LT STEHRT
THR, NMURNRTESETHAGKELS, MAF BT EAREMANRE, HETE
BREFRAMNUA.

6. IARMERYE

BTASCTEARUMNEREE, AHRAERKFER, MELGFENBLETER
B, IEHFEUTAREZL: .

(D BFNES BARFRTNATESRBUESE, #ETETHERIREL, &
FR AR ARG BIAX 2000~2009 FR AR ESEFREET THEMT, Rk, BEFH
&P LFESRERAGER.

() FXAMTARE BIEREEESEEENL, HEREEAETRBENRA, £
TIERRRSHEXRNENACTEFEERR. SEOTA, MEERARITLER
BE.

(3) HTRZHPEMEE, FHAXTEREFRECEV=RERE, MHEREY
BHUTERE, THAEE—PTE.

@) BESREVTMATRTE, BERSEEBIREGES BB MEESRE,
XA FEREH—SHFIMEE, FRNEREMRE, 45,

(5) FRATENZHUERPARNOREIIATHRFYE EET LT ST
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