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Abstract

The rapid development of economic promotes the progress of human society and
human civilization. However, when the human satisfy their own material and spiritual
enjoyment, a series of problems of ecological security occur one after another. In
Foreign, the human begin to focus on the problems of ecological security from the
1970s, however, in domestic, the human begin to do it until the late 1990s. In recent
years, the study on the ecological security increases obviously. At present, the study
on ecological security has become a hot spot at home and abroad.

Yinchuan is the capital of Ningxia's province. With the fast development of
eomomic, Yinchuan has become one of the leading cities in Northwest China.
However, Yinchuan City is located in Northwest Arid Region of China, which has
following characteristics: the scarcity of rain and snow, strong evaporation, dry
climate, strong wind, more sand and so on. There are some problems, such as land
desertification, soil salinization, sandstorm, water shortages and other issues. So, the
ecological environment of Yinchuan is fragile. So it is necessary to comprehensively
evaluate the eclogical security level of Yinchuan city. It is hepeful to guide the
construction of Yinchuan environmental protection and ecological security.

The basic theory of ecological security, research status and research methods
were summarized in this thesis. The ecological security assessment index system of
Yinchuan was established based on PSR model. The information of the ecological
security assessment index was extracted by using RS and GIS technology. The
ecological security evaluation database of Yinchuan City was established. And then,
the level of ecological security of Yinchuan was evaluated based on the constant
weight and the variable weight average additive synthesis model. At last, some
ecological security control measures were made. The main conclusions were as
follows:

(1)Based on evaluating the level of ecological security of Yinchuan by using the
constant weigil't and the variable weight average additive synthesis model,we found

that the result obtained by using the variable weight average additive synthesis model
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was more practical.

(2)The ecological security of Yinchuan was mainly of lower and general level.
They accounted for 68.17% of the total area of Yinchuan. The proportion of the
lowerer level was 38.77%, and the area was 3704.05km”. The proportion of the
general level was 29.4%, and the area was 2809.35km>. The proportion of the higher
level was 11.66%, and the area was 1113.84km>. The proportion of the lowest level
was 20.18%, and the area was 1927.75km’. There was no the highest level in
Yinchuan.

(3)The whole level of ecological security of Yinchuan was mainly the lower. The
level of ecological security of Linhe Town was the highest, which was 6.47. The level
of ecological security of Daxin Town was the lowest, which was 2.74. The ecological
security of local villages and towns were mainly the lowest and lower level, which
accounted for 13 and 9 respectively. The number of the general level was 5.

(4)Considering the evaluation results and the contributing factors, the idea of the
graded control of ecological security» was proposed. Yinchuan City was divided into
four zones: The first control zone was largely concentrated in urban areas and
transport lines. The second control zone was largely concentrated in both sides of
irrigation district and the central of Lingwu. The third control zone was largely
concentrated in the Helan Mountains piedmont alluvial plain sloping, east of the
Yellow River alluvial plain and the northern and southern parts of Lingwu City. The
fourth control zone was largely concentrated in Helan Mountain Natural Reserve,
Bletilla Beach Natural Reserve. At last, some control measures of ecological security
were proposed to different graded control zones. In addition, some special control

measures were made for construction of Ningdong Energy Chemical Base.

Key words: ecological security; Yinchuan City; assessment index; index weight
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B TE R R iR R A3 (8] 3 A R AE A R MR E O BB RS, RA= 4%
EMEAREFAXN R EN—HTRABEER (RE%, 2006 ERAY,
2008). FFWESZLSMERFERFIA RS A GIS BERX KBAERL L
ITHE. AT A% (2002) BERIRAESERBEAIUTIUL: 8
5%, I RS 1 GIS HEAFEN AR B R ER BT RENLE, BAQER
BFFUDSAR X e vt 3040 UL « AR Ak B 90 IR 2 B 6 PR R 5 28 % R 1t R 4 2
FUIIESE; Bk, REFFRENRRLEFER, BEgMA/h, FiEd GIS
KA SIS R, HIR, B R R R s M DLAT BUA TR Gt S 67 6
REEBIEHIT M, HEZEF—MENET— XN, WRZRBERE: &
JG, R GIS HAbSHT 753 BT 4% N i & K40 vH B a7 AT ML Rk 0 2 ]
ki

FHE(2005) 3 W ILIF M AE AR ST T A AL 547 2 & 5% (2008)
¥ RS M GIS BARML A, xpdb L AmR4EEZSIVREAT TIFM: 4BFH
& (2008) UATGRURAAE, ¥ RS, GIS HRMBR R &£
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ZMRABLET R X $5F GIS A1 RS WEBER LT N BITT—LUR ) i

WAETKRESZ SN IR0 T HMUBMER. T ETERESREUR
F R MR B R RS (0] AR 4R b RAE H R, XRERAE A
ZREEW, BHIZHERT, FHRBMHAH KU EERELRIFNRIEH.

L5 RN B RRAKLE

1.5.1 AR

(1) BERRIE, MNEFRENHAERREN. BASMFARIRG
TTHREAL, BEMMTESZEEN. EFZETMNREER. E5ZEW
M5 5 B

Q) SHEMNTHFENTEEAMENE, S5HXER, L RS 1 GIS
BARAZE, BYTEFEN-RE-WNERRNTESZEFNIRRER,
B FHERE, RO ESZEFNIEREIE, AR ERT TR
AREFMEIERE.

(3) FIFH spss AR HRARSIBBEAT ERG T, TR T RO E,
BRAKTERINLTHGEEER, WHR)ITESTERITIFN, R, HiEnR
FRAE, BT ANES, SINEEES, BRI FE AR
TAEAZ STV, X PR 18 B M 45 BT X LT

(4) SHIERBENTRBESZRKFEENER, EHTREMZER L
PR SRR

1.5.2 $E K& L%
AR UHAREWT:
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2EMRSERR 2T IR KT GIS 1 RS MK BE B L ETFHBFT—LURNE H B

PEEBLAR

TR, ,
READ DEx RS | | XESEIE
Sopa ERsES

———— —— ey

Torm| ot b

| } } |
I N Loy :
|4 ’: ™ ot | (& e
R I R R R
B [l 1B (sl | (e
1E R I TR Py (s | m:
I 3 L 8 L
TetRE T L:::} ________________ db--n
#. MiE ' ERAEAD. |
Ll JE= o 1R 4 et T 1 4 ERE LR TALEN. |1
Firiae | kiEERE ||
HR L_________________________JL _________________ |
AXRSIFMIFRIER. XNEE, on
FERE. HEMENESRLE HIEE
:‘@ ———————— lL‘ ---------- ':
e ol 4% |
: P 3 22|
l EBRSTHIER k,‘:—__:zz‘ o u:u Foir :
JL ! ) g w| |
T e ) L
g | iz | | 2R
1EIRESD !
Haa| |ge| | B2
Himg | | i g; |
|| &R g3 :
o J__—_——_
[7$§§am&%m‘]
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MRS R 3T GIS M1 RS MR AR ZAFH B F—LUB Nl LA

-8B MREHER

2.1 BABOR

2.1.1 38 X {L

|)NTRTEBIE. SFXkPo, ATERESET. (T4 37°29'~
38°53", RE 105°49'~106°53'2[8], RERB MM A &R, m5REWAEK.
TR HE, TR 2 LSRR AR ER AN, LEARITTFE,
SR HIRRKE RS, | TRIK 2 81 MLEW, HEs 274
S8 W)L E WA 2-1.

F2-1 @) E e R

2.1.2 MR AFIE

BN THRER SR, THHNES (B 2-2), ABERRFKKHD: B2l
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WAL R T GIS A RS MK R L2 F T R—LUR T b6

Hi, HE L ATRARERPE R, REPRTER. RRAEH. 8)ITEBME 20
2AREER, £KL 150km, T 20km~30km, ZEH)IAEAE 70km, W
5.88 77 hm®, RFE£PILA T SRR KIREARRRBERE; 222 L 3T B BUR
FFRER LR BRI, WEZILBE/KEER KRR 3km, % Skm~
15km, HENRBRYMERTR, BIRE 1140m~1700m 4, LL 10%~32%0
RSREE H P8 R R GRS PR R A AR5 = b BT AR AL P IR, MR EME
Wl MraterIERESZRMAE, HBEL 1/4000, 1H-FH. FR EEEHE,
WMBELZ. REMBPHERERE, TS ARRPBRFER. PRERTIE. b
B RMT@MHE 4 AR, REGHBERER, HIX&EE Som £4, f%
455, HREWL., B LS dEbt, LWAMEBTE, db LY RS,
FEHSMERE BHRARRFRRO P TR,

213 81%

BNTHEBEAME, CTREERXMASZ. ERRNBEHEERENK
FiES . KRB EER. ®R)ITHBRIAMESERL, FHHREH
2800h~3000h, & E KM A HBE BB L MR Z —; |)IWATHEE
W, FEKREHEAZHFERARENE, RERELEK AT, R X
FRABX, EEFEFRAERET, WRKR: REFNEHE, FERBREHR
BB L. ®)IBOATEEE. BEdgE, 3. KB, 2 02RdkE
R RN, XBFEFILER. ROAREHBEARRW. £ LRETHE
HEAF, |MNTRT ¥ 20 KEESRE. |RITRORRFER: UFH
B, FIREH, KEAK, BREEKR, WEHKL, BRBRE, RETHR, AKX
YE%. FFHNESSTES, F V¥ HRE£2800h~3000h, FFHREKE
200mm 24, ELAEHI85d A,

2.1.4 7KL

BT R R TREKR RN EES HEREE, ARIFRKKA:
BTER. FITR. RER, FRE. NER. BRESGRERS, KRH AL
S EA B, HERASE, AR RRE. 8T EE0HKE N

14



EMATFE TR X T GIS BIRS (bR L2 2F S fe—LLg i i i

= |
D ...'.ﬂ

22 iRy xE F2-3 @il 2008 ¢ R AT RN

ot
RL)

iy

..‘_’m '_ T
shyt

f;...

My

- —
= = e
_ = AR
— b [ |
e E WO . B
C— — Ry ]
_— Ee— » | 2 p5s® >3 =
-)-- e — FE — 5@ L
B 2-4 s R R P 2-5 #he i P

PR AKEO: I FA. =308, 8518, BUHAH. B kN, =
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ZMRPW AR X 3F GIS MRS MK A H LR EWHIRN—LUR )T 6]

XS K=TF0%. EREERIKRE, LKRRKTER, HKH R bEzE L
7 M, B PR . BB R R R, BRIV ROER
RAETEREMN. K=FH. FFH. N-Fa. BETHHE - HKEEHEK
W CAER T BN T TGN EEEAN, KEREEL.

)11 TS R RTER T 22 B LK BT BURANT S — R FUshan
T, 367 [F] ) 50 B T B P26 T 1) K 4 O S A R R /K BOIRAE e A
B . HEAE, TR R T T KM . AL R
.

2.1.5 LIEHEH

| LRERRS (H2-4), FEFIANLK, 840K, 81 LER
500 ZA LR AR, KoM RAE—ERMEE. BEEZ 0o, LEENE
EBK, REEESAARAENEGBHFERE: SR, PRI, TR
ARG X, MAESHHAFEERFR; RRG T RURD L HE,
M ERAMEFIER: AR REERREEQZS T, TRRBAESAE
o e R ) X SR AT R LR R .

BNTRBEHEUREF DT, FHRILBD, BREFKEDHOET. R
HRETEHTRRETEMTERAER, EUXK AR ERAZ, BE SRR R,
BHAFFHLHE MR, FHmEHRE.

22 HESZFHUR

22.1 A3

BHE 2007 77, W)IHILH 14879 HA. HPMiEKX 86.08 A, H2ts
ADOH 57.85%,; KTE 2085 AN, HGLWEADK 14.01%; =L 18700
A, AETBAOM 1257%; Rk 23.16 HA, H£&TEAOM 15.57%.

£ 2007 FIERWAD A 9491 HA, S2&HAOLEM 63.79%; £WHR
W AR 53.89 AN, GE&TAOLEN 36.21%. HPHiFERIERIWADN 73.96
TN, STHEKADSEN 85.92%; KT HEREERLVAASHNEADS
1 25.60%H 25.99%; REHIERWA DN 10.75 TA, & A D SHHYG 46.43%.
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M RFH PR X #F GIS MRS MR/ AEF LSRN BII—LUR) i Bl

2T B L BIEAEF, A 102:100.
F£2-1 BN 2007 ER AR
SHYBERBAL FEREAD  EM ALHE K EEE

“H N BN BN (km?) (ANAm?) (Z7%)
KKK 4 47.08 41.61 828.26 568 166.96
ERAR 2 16.38 12.44 353.00 464 50.13
BHEX 2 22.62 19.91 1129.27 200 84.41
XFE 6 20.85 5.34 1178.68 177 33.14
HEHE 5 18.7 4.86 1527.20 122 26.62
RRAM 8 23.16 10.75 4538.97 51 64.48

a7 148.79 94.91 9555.38 156 425.75

222 #H A

RNTFERRT, BEH, kTE, KK, £RAK. AR, RETA
FEBEMBRNT F=%E, ERAER., BT, FREXMT HEES; K
TEMRZEMAEFEREEME, Kk TR UEYHISG D EE> L, 52
BUURBIF MM A FEZ Y, XERREETEMRE. SMAEEPL; £
REHR)FXBEFEH, BETHESRMTHPO; AER LT T
Hi iREEPOHEEEE L.

2007 £F, WA QERIX 425.75 27T, 7 B E R 400 2T KK,
bt E K 27%, A¥ GDP &% 2.35 757G, Wi fE R AT /WA 11903 JT,
REABAEEAN 4303 T, =M ERARARL, S K=k 2000 5/
1320 44.8 1 42 REA 2007 £EH) 5.8 1 47.6 : 46.6. R IALKFEAREEE,
PAEHF AR BRR, FEL SRS EERRE. SRR
R, #HEWRATEBBAMEM, i A SR SR 2580,

17



ZEMR B F AR T GIS #1 RS MR AR LR HIR—CUR Nl b i

23 FE o R

2.3.1 JkiKi5

FRINTEA, HAEEKREE 784km. B)ITHEKOEESRENT
WHKFIEES K. SHREEHEVFRO TLIANAEFRK, B45RELHE
S H KA E A RS, ERER TR, B84 NBA
W, BRTHTK. B CR)IT ARSI R4, EREIB T
BN IVIOK SR, PEMIETLER R K H VK. ST AR BBk 0 E
BEHEARENE, SUHK=FH. TR N-Fa. $-HkE. -8
K. WEFE. RREA. KEE. LIBHELERLTTIRK. £iEF
KAURFIBHK, AREHHVE,

T 7K R 481 T Tl 5 2 95 PR K KR o AR BB 207 0 R A T IR K
BN, BT T “Z8” REBSKREFEREEYS, BoMERLA
BREMARS . IE, WG S TEE T & MRER TN TK, X
FARGBERT RARERELE. BT, BFKENER, B2 SERNRNE
RPN RMIERE, BRHEI—D B BRIE.

232 HiEEEHE KL

TP GEHRRNORR, FLRERARERRMN, BEENNE, &
SMEVIRA=ERMER, NUEFESEYNEFERNRE . HHEESERE L
FERELSEEBT LO%R, BRBHREDELEK. B, HREHRLR
RWAEFEH—EERSEF. /)W HEEFRUNERRS, BARERES
BZTER. BWED. BRBEKRE: AAHEEFEQREERRE. TAEMNER
H5REAR. MREKSaEHURE. B, & FEHGRAAENEHER
AESE, it b7 E LR FAEERETE IR 55K ETE 1958 F~1960 4.
1979 FE~1989 . 1994 4F. 1997 4%, R L EHFIBMERREK 2-2.



2R R A0 S T GIS 1 RS MR BAEF L LT FFF—LURN i 4 59

#®22 WIWLREBRAEHER (%)

mf Bt 1958 1962 1979-1983 1997

i i W RH PH T RE PR RS BE bR R4
WK HX HR HE HE R HE WK R HE HE WK

%

WNFEK  36.06 24.40 2.55 28.35 19.37 17.11 23.40 23.80 11.20 19.13 15.89 8.09
WEHE 2264 17.94 3.60 35.07 17.65 9.88 21.40 16.00 10.70 14.09 13.09 5.89
ATFTEH 3334 1377 2.84 37.48 24.63 13.79 18.50 6.50 220 7.40 5.74 531

RIET  41.10 26.60 9.00 28.80 20.90 22.10 25.50 14.70 7.20 19.23 2.26

BoimkiE: (THPIKABBRRELRRESESRERS). (FELR)

2.3.3 T HibiEL

W)W BB BEERAMANFHTHOER. BRERTERSBRTE
ZR. LRESVH. MEAHEERRE. NARRIERER. Wi, K. &
HE. BRREREMMLHESEZME, AAEEMERERSMEREM.

BR)ITTEE AR R R WA E R BIMEh X+ B & R LA
SERY L. A5k, RNFRMN, fFE—FREMVH, WEXRBER—E KN
B WX AP R, B A MR EMRRTT/MES KRR HEER K
KK .

2.3.4 migisEk

B)FRM AP, EHARK, WIRAR, KFREES, M HBRE
&, REFEE, BRFMNE, BELRRE “ELIH” EYE, REEMK
WHOE A X BITAAIEEHE R, RAGHRRE, RAEX, Bt
HEEAK. T BKERIHR, &R ™ A i 5 4 )

2.3.5 KFREHR

RNV RY BB, S2H00HE, EOEDRSORE, £5FEHE
fas59, KAFEORBRME . AT kIEERE . 8RB ERKLNE, &
KRR TR, BEEFNITUAKURTAYE. 2006 £, B

19



2R B R ETF GIS MRS WRKFE AR LR B FL—LURNA B

R HFERTI KRR 16905m*hm, HARE 15.7%, A2&EM 2.52 4% T
WA HA R 79m® / Hot, AR 34.2%, RESEM 1/2: WEEFALT
KHEKER 186.6L/N-d, BTFEXK 147.7L/Nd, K FE£BEH 211L/Ad; RN
BRAEBAYGRAKEN 32L/Ad, AEEEHK 12,

BB 1991 FEHIGREK, ATRKBREROES, KEERNHED, T
HEWE R IER, BEREMTRIES. BERKBREARDOMAT T KA
B, ERRRE)ITKBER AR, REMTETRUSIT KRR, 8BRS
FIRK B R 2 RO I 8.

20



MR E A R 3L T GIS F1 RS (R IR e AP BT R~ LUR )1 S i

F=ZE RNTEBREEREKR

HEERERRESZSTFNMXEHE, ATHERGRNEISRIZR
B ZEMMREMNESRE, IBHEFRRNBRILREENIR.

3.1 fetRik R AR R

(D BRHEREM

AL ERIFARR P IS EIRN RS AR E R, 48— R s
ERE. BRO VIR, WTUURATRESH MR EAF it e, 25,
AXAREHTHINE, REFNEROFRENELLE.

(2) 2[R

i isr RAZ AR, BRAAFRKEREE, LRI RERIA
XEEMEE X, FHRA 20 53R A

(3) ATERAFHE IR I

WHGEEIRR B AR D B BB R8I R E R A THRIE. HBIRETUUE
b HKVERRE AT LRI

(4) DI R

AR FEAARRNET ALLMRRE R, OB RN X/ &
RO HFAE, REBH BUR B E X IBA A SR 2KY, THEE B RRILEH

3.2 IEtRiA RAEE

ET PSR HBIER, W EREN, W TRNTESLLPHKIERGE
%, BE3-1,

21



2N REETL AL 3

KT GIS 1 RS MR A A & TR BIFL—LLR ) i ki

%31 WNTESLZETFNIBFER

fatr B RIR i) PRAELLAL B vk
A ARG E itk H i# HirAEE W
RRREN BERHE. WER B THM M
" THLEN EREA. EE @ ERAWME
AR R R B Wi h Sl Hoiw iE EXWE
BHHWIE S Sk HIR i SrHEE A R
[N 362S St HoRE i BERAEL
KAk GG ZiBE. KRE  # EFXRWMHE
IR BHLIRAE Gt Bm i RETHEAL
RULHHIER BRAE E REIRHELL
*  ob: bR A BRI i EPRHEL
& KPR IR BREAA i EXME
HEEREMERE BREAE iE BERHEN
L2 HRRIXER BN iE EFXEME
¥, # SHHREA FH AR E EXMMA

Heh, AOENEEL5|I R EHBEFRANEN, 2FB=E—RFENR
WK, BAHH., BHRHEENE, RERVRLSBRBIRBESZE, X—
RAESHSE X E M S . BB O 8RR NE R S B4R bR R X 15
ANORET; ERESRBT ARZFEHREATTRIE S ABITFIF KB
BN B e R T KR BEVRIE 77 5 VRS KRS e dr R T X
BRSBTS R Sy EREUGIRAE . LG IR B RUK L R AR SRR R B T X 35
AREBIREFTLHRE: BMBHEHREE—TBRE LT REEY S Y, —
ok, RMEBHUIERERE, EXREGURBEESR, £ERERBRENE
VLR TEE: ERRENMEREHTRIEXRESR S KPR,
ARRPEREER. & S BEIREBAN MR R T AFER T R RISCE TR T
% .
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ZMRFBL AR FF GIS 1 RS WD LA BIR—LLR N AT L 6

3.3 etk T %

BT SR BN, IBRZ R RIEF A ARA AT HE, B AURIE SR
RGAFFE, RAFFRB T ERITIR A (GERA%, 2008). KBFFKA
W EREREREN. SEENNEENEXREE, SZEHE (2002).
WHEMS (2004), ZEEAYE (2008) FMBIRAER, BFHINH, EXNEIEHET
FRAEACAL RIS, AR int BEC BRI TS, SEHBEEZRMBRHERGES.
BrLk, RBFFURA X R SR BT .

(1) HRERAEE

BEVRAEAL IR LRI B E A B/ME R B, X RREUR ST R M
B, AZEERNTTARBEEROTERER . CESZEWFNIERERS, Hi
RS EAZLKERIEMR, MZRAREER, WESZEKFE, WE
BRFMAERTEEEF: AUBRESESRAKFERMK, WMEESRER.
TP BARER RS .

EMRIBARHEAL AR R :

X,'=10x(i-__-@—]
X -X

max min

FARIRAR AL A KR

Xf=wx(3£&1£L)
X

max_Xmin
Hr, XA PRHEE, X, ATEER BOME, X, BIERR BB
2, X, Afavsi ERGE.

) ERBESE

£ RREERRRAE AN, KRS ROBRAHT & TR

(3) S HRAEAE MW R

AR AR SEE GREEED, XTI, WRRAEE S
FPARAEAGAL S, LRI MR PR A A B 2 SRR AT B 2 STSEIR,
FAE SR 5 hRE (NI PV F B S50 1 T B AU AL TR, BT LA
BRI IEERFER. IHEARMT (REK, 2001; %5%, 2006; ¥
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MR 1 FA R 3T GIS M RS FIX B AEFLEWPMBIR—LUB NN H

%, 2008):
X = S,
IEAHKIRHR: 10 X, =8,
X. _llOX(—IiL) X’_>Sl_
FAH RIS bR 10 X <8,

e, X AIRbRRRHEILIE: X ONIRIR i REGE: S AERRRINR S
PEARHE(E -

3.4 fEtRbRE(E R TE

SEFEHSE (2002). HKESE (2006). FEA% (2008) HITHE, £F
ZRRPREANEERE . BR. My e i & ERmE; AKX
EEFBARENE Y R LRZAXRFETROESZEKERNHELES
%, REUHBARKHTRRESREENLIEE: HERRCLHEER
EARBIRESE. WIS ERIE, W& IBiRirvEE.

3.5 EIRERK S

HAT R A EEA G —MES TN ARERNEEAL T ACH
HiR. KBXEHRMXEERLN, SEHXHARR (REK, 2001; #EH
%, 2003; WTEME, 2004; ZEAE, 2008), WEARNTESZTEWH2HK
b (R 3-2) EARRLKPF—ERIFALTRIZRAGR, ESRLEEEER
%, REAEEZEIRE, EANEMATEZKANE. RAKREMEME; —4
X3t ARTFRENBUR, EERGEER —ERE LNOEE, £522WUREE,
EBFE RS ZIRKN EKEE, KEEERKNNE, =X AXKES)
—RBUR, EERERH—ERE LOBK, EARESHWATEN, ERFTEL
HRFEEAIIE, ERLEKE—K; NERESHERDORIIEW, HELm
ERENEAKE, EARERFDEELATE, EEREKFEHE: AEKE
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MK LR X 3T GIS A1 RS IR IRAF L ATFRHR—LURN i h B

BSHBELNZHEW, ESREGHTE, EXRERFIETE, £5RL
KFEE .
® 32 WNTESLEFN D RIHE

TELEHRY [0,3.5] 35551 (5575 (15951  (9.5,10]

HEREFR I 11 1t v \'
“gie = Bx —f B £
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ZEMRFIL 200 BT GIS F1 RS MK IRAE AL S BEF—LUR ) A Bl

FWE  RINTESZ2ITNERBIRE

HRIEHE AR RREAE RS, AR T AESZ 2 WM RFR SR A A LU T I
4y ERMERBUIRE. BRMREYIRE . 2N ERENESZEEND
i .

4.1 ERERLIRE

ARREMERLIET LTS, —REEEH, SFR)ITHEE (.
5 7). TBRME. TEE. TEERE, KRE. FEHKEKEE. BR
HRFX S mE%, ZRBIIT 27 M SEGVHEE, BRADAREKE. &%
BAOH. RA. (LIRS HAKNRE: Z£E)IH 2008 EhEERERKR. L
FIFRRIEAE R DEM 84855: DR &EME. XH%, W CR)ITHEFAER
FHE) ATEMEBRLE ARG ML (2009—2015 4)) %,

A2 EBSREENBUEE

421 AOBAREKE

A ARBREBAE—EBEE LTURRKBADENNESZEMZWE
. i FREBR)IT & SEADAREKENSBR, FUAEEPHER
BESHEADBRBKE.

422 BREEN

AREH—RUREX (BRR) AhOEsMas, BEEERRKEM, AKX
ARG, BRAATMAREHRBRIL. B, ROFHEHXSHM
ERBAZEMNRNTARENER SN EEFZLTENE T ER ST,

BRI &R AL BRI R RS, RERBITBERUS HE
BRERA SHABRAMRNERA=ZKE, 48 E45(2002). 2 F%(2008)
MBF R, RNSEERNTHEZFRBRAIR, XR)ITEEAERESD
HATRE. Hh, RINERAABEHTERES 10. ERAUSS, BBE
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ZHMATFE PR 3T GIS #1 RS BB 3 A4 2T R ef i —LL8LU b b i

AL 1000m {15 EE 3P X Y423 1T 3 ZEE M IX RIS, KON BISHR(A 8. 6. 4,
0: ZHUSICALL 500m b 28T 3 EEMK IS, IKKANBISRILT7, 5. 3,
0: RAH IS AILL 250m b2 AT 3 IREM X R, A A ISR 6. 4. 2,
0: B = KRR AMEN XL RATRM, ] max @& WUS R ) Ik AT,
RSS2 U =0 1 G D DB

— e e

o -'-_::'_:"-_- —ollls

| B ] il b

L - & b

B | H E

-8 - : - » ® 5 W » »

- 10 *E® > » . - 5 SO, e

M 41 TSR SR ) E M42 WNbZELEM

423 Zi@%EN

WA EELAMNEN, TEABSH HE. BIOeRKE. AEPM
Hil. AL RS )L .

TARKIRE )T 2008 S P IUESEAR. 1:5 JTHUERE. 2008 4 BLEATBUX
KiP. 2005 420 E SR IUR N b SE BB, A5 KMREEN SR EL
MR AHTRAL. AaAES (2002). REAY% (2008) MPFFEE, Rt
KOWNGTHASLFREMIAR, RNTEKELL 2000m BT 3 EZEMX 23T
A FSMKKERA 10, 7, 4, 0; FE AFELL 1500m fF A FIX P E3T 3 25
X5, MAESADHRE 9, 6. 3, 0: BALL 1000m fi 28 b K 7ift
13 MK &S, MABISMEKREL S, 5. 2, 0; F1ifLL 500m fEBZE X ¥
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ZMRLFBL7A A8 T GIS MRS FIR B S & 2FRBIT—LUR )l R5

BT 3 REWRE RIS, MNAFISMKIKRE 7, 4, 1, 0; BHABELL250m fEH
B X E AT 2 BRI RIS, MABISMEIREE 6, 3. 0; SR AL 250m
AR XERHET 2 EEAXKS, NKRBSMKIKBRE S, 2, 0. BIXJLER
BLMEMKFATZE BN, H max GSRACEKENBRKE, BATHRE)
MRBLENDAE (B 4-2),

4.2.4 K{Ki5 L

WNTRAGEERAEKOFEHEIEGT /NS, DHAKZTE. FFH.
WZF. BEFil. E—HKkm, FHKE. REREA., kEB. LEEY
REREHLTEFRG K. TUBOKEREEBHK. \NKHKAKRESA%VE.
B, HRIBRNTIKRE. TEHKAKRE. 1:5 THHEE. 2008 FP LE®
FEEERR)IHN\KHKAE, HEBHEE (2007 FHRAKR, &HKAELL 300m
NERAIR, WAT=HEMN, FHWRE 10, 7, 4, 0, FARIEKMEG RIAEE
ZEEENED.

425 EiRSH

RNFRECHRN TR RETEE, EEEREEE R E L 04 =ML L1
FlMRERR, REAMBE. WIE. R, HF&EEFTELTRLmMETRE
BEHR, BWEREALR, BESRIKEIIE. REFEMBNRE™ M
MR LS. AXSHERWTESRHRFA LR (EHERSE, 2004; FiE%E,
2007), EITHEERIT & S ERLITEAF T FRL, HER IR S5
EH' RURERYEFEESZENES GEX AL EHHb FNERS

LIESD.
(D AR5 %
ESHLERTERAFAE, ZHEFERBEBTRNINTEELRLA. Rk

- J, BITFNKESEEROEOR TSRS, TALERFYELR,
WIEF KB B AR F

BR= (BUE+E & E*0.3+BEE*0.185) *20%

E¥i= (BHE+E &E*03) *15%

'MEERTHAXRENSETERT (2004). KBS (2007) HFRRE
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el o d TR e oA FF GIS £ RS (IR EE R T AT R—LUR )il 45

(2) FiEhtk (BHEFEY B3
ORI A BIEAS 0.7kgd, BERBBHRRES AN
0.21%7%0 0.22%.
(3) HEFEHKIGHR
BINTTEFR KR E=RH A DS E> AHE R (RS EBRMNEFGK
FNFEIR, REEHHED)
& 41 RNTEFREK, ABRRATESRE (kg/Aa)

V5 YR COoD N ™ -
REEFFK 5.84 0.584 0.146
AR 1.98 0.806 0.0524
(4) BEFRIESR

BERFEREKEHERBNEFHEL TR (K42, 4-3):
K42 BRREBEROEHERR (keg/k-a)

¥ & ¥ &
# 234 10950 730 75
73 522 6570

F 43 BEBRREEYFHHRE (kg/ka)
TH 43 H R g R KBE X%

COD¢, 226.3 219 207 5.91 1.165 44
TP 8.61 1.46 1.36 0.34 0.115 045
T 319 29.2 2.34 2.17 0.275 2.28

(5) REMFHRE

REGFERRE R ISR BHBE RN RGN E. (REESRERZRR
RERBERTR) A EARTBR B RFHHL AR AHHEE /DT 3kg/hm’.
WHARN: RUGMAME=RAKEHEHBER. KA 3ke/hm’ f HirE
8, FIF Sk 00 WIE RS T4 BT AR (AL TR

SEEEAR. BEFEA. RIEEHKM COD. TN M TP, WILUEHIR
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=HERFFE TR L 31 GIS Hi RS (PO E A BP0 E A —UUEL i S

NN AR RS HRB. COD. TN Al TP 1995 R85 % 2 8ukibls
HI S HBRU & 2 BHEME. COD. TN 81 TP &5 B8 80y M5 8%
BRI, KRGS me REfrios g, Wofs®nh cob. TN M1
TP G FAa B AL . (B 4-3). 35 COD. TN FiI TP i5 R 45 50 ML XL
AR 2 e bR (L BAR R AR ., B el 2 B4R o R ol g 3 %
R (] 44). FEiT R HXRMZ classification ] Natural Breaks Jj ik,
IXRp o> B A RS E 00 Jenk ARAEE LM T, EBERRANRT
HZEZ g (E/FH 2004).

N
r3 A

A - O

'd L [P o N

L Y B ..-I“-w.,,__“
FifA } = oo 1 B

"‘ ) : ‘:'I'. i :

W 2 Yo eagg® 1
T:‘-?" '...H"_.’J ; Jln
M i 1 [
g (=
] &t e ve | | ke ————— T

B 4-3 411 cOD. TN Bl TP L4744 5 i 44 s mdenySh 8

426 A\ITHIAAERED

3 2008 4 (7 E ALK, (HHABWRBASIER D, AR
WAGES D EEEFR DX SR RFHE ol MK RN R K4 HTR
HEf 303, Rk ST aart:

AR B # = (ZETHREKGES+ TP T KHEE-
FRGHSR R K E-ER KR IANSE. b, kAR
i & LB AT B TR Tk WG RVES . BT A LI B ALK RV E SRR .
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MR AR X FEF GIS £ RS HIRKIER LR BITT—LLR N A B

THERWMT:

T 44 W)THABTRAKREHS AL HZm’s mIN)

EEF BEF o] # Ay
ER KW TH LK
BRE WHWT B oK FHK
X HE 4K KE O®FK
g2 2 HE B
& g g ]
WOHX 0252 2526 2217 563 6191 3.67 2521 30643
PG ) 0.169 3.561 3321 531 5719 3.18 2539 12144
BREA 0.28 2806 2503 565 6233 3.8 2433 13259
REW 0.165 1.851 1787 3.54 3769 2.18 1589 6947

BT EAR R KRB R (R 4-5), TR KREE S, &
ARZ ., BRZ . PE. REFNEFAKRE, SHRHE: 1. 3. 5. 7. 9. &
HEK, XU ZXABTHAHKRBEHENEER. 2R 44 BIR 45, @)
=REEHR 3, RNMRER S, HEZES5KTERENR 9.

® 45 FEASTHAKBEESEIFE B (m)
B =S BERE 4% BHKZE Rz
ARl A K

HHEE >1000 700-1000 500-700  250-500 <250

4.2.7 #HE N

PR R R AE Y B, HEZERMFE LRNRUESERIREHN
FEi, ETMEMEBIXERE BATRETREKF. BEERIT IR, S
R, #8R)1IT B B IR ) S bR B B R AR, T E W BRI A
Ze, MERWVEFSR. FEHENERTAMERKEFFEE, ®)ITHHHR
ETRERARIMR, SFEEMAAMREETNZe.

PHbE et Ay, K= Swm/S
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ZHREEAE AR 3T GIS MRS X HAE S ZETFRTTA—LUR) il A

B, b KBHE ARG S HEPRABIBE R OmYA), Swe X B
A BB E A (hm*/ ).

AAB#ERETE “B/PABBHBEA” FRHEE 01851 (hm¥A) (%K
PSE, 2007) LR, ABIBHUE NIEH=10*& S A E B/ bRHE(E, Xt
FABBEBRAT 0.1851 KZH, HHASHEIMTUL AL AL, At
EAEHEA 10. ST AZHHERDT 0.1851 S H, HEERE ERAKI
H.

4.3 BARIMRRTSEURE

431 KL HERE

KERRRSBRHMESZEREIRE WRFZ— KRS EKFHM
) (ERBUS RS EFRAE) (SL190-2007) bR, Bid&F& S HrHEEIRE .
AR B 3 AR = AN RER, IBR)ITIK LR RIRE S AR (K 4-6,
B 4-5), Ak . 2. SR, BE. BERZUMBIZINE, SHIBME: 0.

l\ 3\ 5\ 7‘ 9°
% 4-6 B)ITK:LRKB MY BirHE

HHIEAE (°)
5~8 8~15 15~25 25~35 >35
S

60~75 7 RE R P o
Epmpkag 4560 bl wE gl 1 aili 4 EiEL
A (%) 30~45 23 o R ®/A RERN
<30 g o B AR k)
S04 3 4 o BH HEE B

432 bR IRE

2% (EAREUBRARGITAR) PIREND BRI, KSR
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ZEMREBI AR BT GIS ¥ RS MK A S Z 2P MHFA—LUR N A H

BRI, 4ARNNTERRER, SRICEE R, HE%E & MR
B B =AM PRFR X RN L AT 4 R

I SRR A R B A AR BT Y1, BB IR 5 TR R R
g, HiBIYIRENINR: MRIAHT, YR TERGEDERER TR LR GRZY
R, BFRA M L RAE L R R R D T TR AR R, TR
B iR i BD RARME, SRR MK, ABFR)|LRERAE, RERE
(FELE) #ESRLRE LB LRI, SRR R R LB
B, R EE, —EAPRL, ZEIREL, ZHNER, HREL. BRE
B, UEKHEE, DR, PEL, TRPRW L, ML, HRIEE 1. 3.5,
7. 9,

MBS BEVrEAEESRE, TUETE NDVI, REHFA NDVI 54
BREZEMXRTE. HHAXAKNT:

Bt s, VPVI= (Band4 — Band3)/(Band4+ Band3)

wym g, | =(NDVI-NDVL,,)/(NDVI,, ~NDVI,,)

PEYEIIE R TP X EEE IR, i RAE YRR
SENR M LA AR RS R, REHITEME S, BL200m AHEEPX
¥, HTREZENW, MNABSSHE 9. 7. 5. 3. 1, PIEHIAFBRME 10,

SRR LB EE R E AR R = AMEREE R, BAERA
REDH SIEFREIR TR AL B, RS FIG S atr il T ENE M, SERKH
FE/AFE (2004) 4180 Natural Breaks k. S8R R4 R 457 WHE
(4-6,4-7,4-8,4-9).,

433 HIEEEWEE

TR TR TEARNWAF M EBERBIE T . TR LIREDHLFE IR
FEEHARMANRE. BARRR=ERRB, FTANADEB, K
Ktk

HUE R PR HUM R SR AR VR RN, SRR R 2 3 0 & B AR bR BT 4RI T L3R
HF S %K. BARFARNTLERRE, REN (TELR) —BhE#KS
MLEURERRESS SR, BEFARERETREFELLE, XA
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Natural Breaks Ji #3881 HREE G5 (H 4-10).

N

A

P
B =
o =
- o i Eﬂ
B | ¥ 100
g ] |‘
-“_ﬂ ll-“l » i ! E.:o [ 3 ] = = i
Has #@himkLREKIEE P46 ENITHEE SR

N

A

B
o
- B
| K]
| s
:-:
—10 LI » = = -g »P 5 ® l =
H47 BPEEERTE 48 # EERORR



EMIFHEETOEL 1 GIS i RS MO E LTS R — LI b G

EH

u
B sx
L)
B s
A e s B (I o ——— T8

Pl 49 W 1R i gtk B 410 W LS EE %A

4345 EF%MEKER

EAZGH BTN TP < SR B DA EA R i3 gk
F PGk, AT HZRY B s ARSI AZ0y. #HT(2003)
{6 Costanza FZ7 EFHFIERE L, #7T PIHRMES RGPl BUR S b (3R
(F 4D, jrdid P E S A &2 B & O (it fr i RS 5T, I
FREFOZAR. Z0HAKMAYE, AMETEEREMEEENGT, Rz
(2004). 7K ki (2008) FMBAARE, HEERGESREHHS O HE
L, BAKTAZRGRSHEERE, A FARTESRS, X
Natural Breaks 7jiXiftfr 7028 . W EERGRM R ERERTIRE G XS
BHHE 411, 412).
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EMARFI- LA X KT GIS 0 RS R SRS TR R— LRIy i

%47 FTEARBHAESZRELLNRESKREMER ji/hm’
A B R @i Kk iR WE

KR 3097.0 7079 4424 15927 0.0 00 - 0
AR 2389.1 7964 7875 151309 407.0 0.0 0
Ko 28315 7079 5309 137152 180332 265 O
THRERSHRT 34509 17255 12919 15131 8.8 177 . 0
7oL OB 1159.2 11592 14512 160866 160866 8.8 0
SRR 28846 9645 6282 22122 22033 3008 O
Bk 88.5 265.5 8849 2655 88.5 8.8 0
ERF 2300.6 442 88.5 61.9 8.8 0.0 0
BRI 11326 354 8.8 49109 38402 8.8 0
HxH 52 17 16 149 109 1 0
MR ERRHEE  3.49 1.14 1.07 10 7.32 007 O
435 ZUWB MR

EMEZHEHIRBRAKRBEESRAGHERBENIRE. —Bckii, 70
ZHMREEE, EARAGHNREER. EXRABRE. EVBRHEREER.
BUELHHE—ER N EWTURRED L.

HAMNRNTHRXE (S8 PREGR)IT 27 MSEMAR, REFAS
N FNER )T LR B PR R S KB HE R, 7€ arcgis BiFh ¥+
Hh ) I B JZ shapefile %3 ¥ h grid # 3K, 2 A\ Fragstats3.3 3 {1+ H & % B SHDI.
¥ 28 SHDI BE AT IRZEVFAE(L AL B H R Natural Breaks 7 iE#EAT 434K .
ZFSHEINL BRI RER WA (4-13).

4.4 3 S 0E R B3R E

Lo ma B 50 2R AT RN AR S 2 R MR M B o AR 448 S8 1
AR RERER, ER AR KPXER. &2 HHARBABMEIRXTHR)I|
WAEBREKTHATIR

44.1 BARIPXERE

2 AR ST T 1982 4F, T 1988 F B A MEX L ARFIX TS,

36



EMATPHETFE XL YT GIS B RS (b T b S R Fe—LLEL I o i

FEUT RUS X SRS ARENZBDIND NG S, @ETR bR A
o, JFLLLTE L S A S A RS AR B ORI, XN ARKEY
LW, EPENBHSEE, MEEATTHE, RRMPERE -
R M L e

HERORRYPK O T EL RS RNMELE, RERRAXLAERY DK
Hgh FRBEXM, RBARTE ISR EERGRIX. 1985 T A%
FIRRIIX, 1986 SEfEME A V1K 28 R RIIK . 2000 FEEAFAAHEL AR
FHX. rER ARG XEIEKLY 61kn. KFAEL 21 km, SAf0E! 74843km’,
ARG SEBONLZ - R XAER AT Y. SUR AR
ESREE A% RELHRFEMWGRE AN EA0HPE, i 14
PRI S EA, T S RE.

z

'“.n‘ - ::ﬁ .
..g.-.m | — !
.-u-.—-— | e |
L | m— x| |E i)
EHan EbEEREELQY 412 Wb kAR
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| ;
A
| ; !’
i / ‘{
N "“-\\
| i, o |
s | X o
% Fase L A~
L Eret ; O] e sl
| E | EELTT LN
- || I e
M- T € (N - St UTHE 3. % L1 e +x
413 BN SR B 414 BNl aREFX

FE

Ew
g
B ax
| B
A
N

4-15 #Nil S P REAKY
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48 W)ITARRPE AR

g2l
el g EERPHR 3] %A #EREHE
(hm2)
BRESRELAEE
FEEZLARKEIX 206250 HZHES EHEH 1988.5.9
Y E R

TEANMORRIPRX 74843 FHEARERS MELES EXRY 20004
FEILHAREPX 5580 EHATRELEE WM HE 1997.1

RIE HRAPEOEN, B2 LRGP RANGERARKIRRE, ¥
AR 5.

442 ELAMREA

M TERNFEMEIERENE, W: KAKREHRERAKKLSRT R
B, HEAEBKNEBENREREEEFERAR, BAFHESE, SHTVL
Wisg, mREE, WESFESBRENE, 2008 F&, TELET (TEME
HBGE AT (2009-2015 F)). APRLEE (TENERREEBIENY
(2009-2015 46)) PHIREN EA B REE. TEEMT 2009-2010 SFHLE B
FEB A I B R M T B T 20112015 SERIVAE M E BB M &, RIUR
NTHEZAEEHERER, AMNEEENMEHE S BN ERBRLLE, RIE
£ SHEABRBAKYFY (A 4-15).
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2EMRPL AR BT GIS MRS MK B4 KL RPN HTA—LUR)I HEi

FRE RINBESREEH

5.1 BERFRAEL LT

KRB ES € MBEEIRAEL AL TR TT 5, X TR K SR bR S AT AR (L
WE ERICAHX SRR T R A

5.2 fBFRILE

BT &I AT ZRKPFRTTMADARR, B, RESFHEFHINERE
BEFERR, XHEEXRRIEMSRATREN&EN.

BRI X EAREBEIRENENTE: EUBRREETRRRE (B4,
2008). EUBMBiEEERFEMEEZXN M IEIRNERE, RAEXREERER
FRE, F—EREBHEMIRM: FRRGEEERKIERGEE, G2
BAAERNE, AGSEERS M. BPRIAMTET %, BEEZEIKE
BENFEKHLA.

AR EMBAE S B MR, ABTFUR G RS &b
BE. HE, HTERBHINELERRA RN X EABE R ESZEN
TERER. TR, BAMIE (1996) #IT “L/” B, £H% (2002) HE
BEINESZEHH S, X HAT T, BN T EIHNENFEE
FREERZLMEW. ZBHELLT Liebig 1 “B/MEFEN” (FIHLAERD
B

52.1 B

ERASTERGV TR ER 5%, B E MR TREAS, BR
HHERRKANKBIBRES AL EEIER, BRMESERMEEI, £
BRABREBRMER, NARFHMRITAN SRR, B8R XRERTHE GRIUK,
2005; FKHE, 2007).

BTGB G KRR EUR, BRI 27 I S HEIRIRREE R FME, 14
AMEIR 27 A SHILTERR 27 MR SUHF, 1A SKREBUN R 2 508 .
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2EMR PRI PR X BT GIS #1 RS KA A L STFRBER—LUR ) i 4 i

FIF SPSS HAXHIEVRA R 14 BUSHEAR T XA, BRIEAE
RS RIS IEAR . TdRE R BRI AK R 5-DRVIHE TR EREGER 5-2)

K 5-1 T4, WEAERS I RRTRECLET) 80%LL L, ftRBURLE
BROLERXBOFES, REREME, BFESH—SMTHER. Hilt, KGR
AN ERS AT 504

R 5-2(91%6 BT 84 56 ) 0 BB BR UL 3 R 43 AR X B O A 1 FFF 7 4R
FEERIANERIOFERE. AE n (0=1. 2, ...5) ERMPENERITN
MRS LS n ERS PR STRR R R LUBT IR IR AN £ B LA TR
EZM, RGOS MEFENENREI MMM, BARHEEB MY, &
AR PR ERFT X B R BN RER RUE R BUE BRI A HE
HHATH—AE, RTHAERNTESZTETN 14 MRRORE, SRR
5-3,

R5-1 FESMEERIHRRMT R

T Extraction Sums of Squared
Initial Eigenvalues

Component Loadings
% of Cumulative % of Cumulative
Total . Total .
Variance % Variance %
1 4.404 31459 31.459 4404 31.459 31459
2 2.504 17.887 49.346 2.504 17.887 49.346
3 1.959 13.992 63.337 1.959 13.992 63.337
4 1.473 10.520 73.857 1.473 10.520 73.857
5 .885 6.318 80.175 .885 6.318 80.175
6 .664 4.739 84.915
7 .538 3.842 88.756
8 476 3.398 92.154
9 345 2.462 94.617
10 .290 2.072 96.689
i1 178 1.269 97.958
12 149 1.061 99.019
13 110 .786 99.806
14 .027 .194 100.000
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MR PO FT GIS R RS MIRKEAER L AETFH BT R—LLR NI A5

& 5-2 YIGEA T A IR

Component
1 2 3 4 5
AR ORMKE -.380 738 -017 .029 -.309
BRAKR .886 -.021 296 -261 -.065
BEES .608 -285 263 -402 225
A RIRI K B89 -214 -.631 341 .569 -.090
#HhE S -.264 -.538 456 327 288
RS 3 .601 -286 -218 175 -534
TR Ak e .793 .050 202 -.199 071
IR HLSRAE 373 -.023 -.565 428 386
SHDI .542 451 .165 401 250
T E AR -767 .150 416 221 -115
KE KR -578 -498 -.349 -394 .145
B REMERY -205 .182 .843 -239 035
BAKRY KB 650 375 .169 .364 -.021
£ SHEFREA -425 676 -.087 -.060 326

% 53 WNTESZEITFNEENE

R

1845 B O®EL R2hlEi &R RR

Ly B ER BER i
AO ARG K = 0.0146 0.0144 0.0126 0.0089 0.0127
RESER 0.1091 0.1074 0.0941 0.0661 0.0951
L E D 0.0586 0.0577 0.0506 0.0355 0.0511
AT RIFKBEER S 0.0292  0.0287 0.0252 0.0177 0.0254
B h 0.0151 0.0148 0.0130 0.0091 0.0146
[P AER 0.0211 0.0208 0.0182 0.0128 0.0184
K5 3 0.1085 0.1068 0.0935 0.0658  0.0945
TR FAIRE 0.0544 0.0536 0.0469 0.0330 0.0474
SHDI 0.1593  0.1569 0.1374 0.0966 0.1388
T H VB SRE 0.0433  0.0427 0.0374 0.0263 0.0378
KT FiKRE 0.1608 0.1583 0.1386 0.0975  0.1401
LEREM IR 0.0514 0.0658 0.0607 0.0534 0.0853
BARIXER 0.1493  0.1470 0.2502 04620 0.2132
& SHAFEEAN 0.0252 0.0248 0.0217 0.0153  0.0256

522 T

TR )ITT AR BRNLLIFRENERRK, R—I8Rx KR A 8E5H4E
BRENTRAE, Bk, XEMERHTERMTRRELEN.
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HAKBRNTHROZERE, &aERPHEM DEM, LRI A0
g WAl B2 AL ETAREA-ER. BWmEER. RREGH, RER
& BIRRRFIME, AT RIG R

BBCRE i WF

W = (w2, -, m)

S LR ER ERAEER AR N

2-log” x,<a,
ﬂﬂ:@ux%uyw%un,g¢”hr{ 1& 424’%%ﬁﬁm¥,
BRI BB S R SRS N LM, %% (2004). ZEA (2008)
SOTFAMR, HTHRODHREETMOEMN, BY=3. BREN
W)= (00 () ()9, () g

W (x)= w)s (x)

iwgs;(x) lim s, =40
s y BT » FTLMRIREMD, B HEBK.

B F IR R R (5-3)
53 £ BREZSTM

BRI B RIS B (I PR A PR AT 57 PR s A VE
rifgiE AN

ESI=Y x,xw,(x)

J=

s, BSOS MR T A1, e e ) st (%)
WO | HOALE.

53.1 ERUNEEHEETN

A8 I 7RSI B B B TR PR AE R R SRR H AL, BRI EAUNEF
GBI EHAX S MM Gom &) MESZERE, BERNT
EETARE (LA S5-D. EHCERLFHRNTESZEEERFE, #
EHFFAKPRMBALE, HEZRRR 54,
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2EMRFBUL PO HT GIS 71 RS MR B & L A VFHBTA—LUR I b

BNHEESZEU- BKENE, THA 6632.00km?, &8I AERK
69.41%; RIFHBRELRATMABAY, ESHIH 13.98%H 16.57%; £EHELLE
ZRmBRRAD, XERNT AR 0.04%; BT AEEESEZLKERBEKX

.
R34 RNITESLZEIRNER

RSB 5EE T SR TR EREE TN ER

HAERL%SG  HWH (km) B (%) mE (km?) BYH (%)

#® 0 0 0 0
R 1336.13 13.98 1113.84 11.66
—f 6632.00 69.41 2809.35 29.40
8E 1583.52 16.57 3704.05 38.77
* 3.35 0.04 1927.75 20.18

532 TRIEFEHEEER

BHEXEASMBANERE, ER)ITHHHARIT: B2, 82
W AT E AR FR BN R, RRE . &5, HRaTH RS R,
12 AN A AP BT AT P, RS BIEH Mosaic &4
AR RN AN B, REET RIS FHSEE AR NT AL LS
W aR, (PR LA 5-2 K 5-4.

BINESLEKPURER—RIE, BESRNTERREG 68.17%.
Hep, BEKPEEY 3704.05km’, B )IHRERK 38.77%; HKI—HEK
F, TECY 2809.35km?, HER)NTEEREN 294%; £ERLSKTFRERAN
1113.84km’, HBNTTEERE 11.66%; REAFEMTEBA 1927.75km?, &
BRI SEER 1/5 BLE, A 20.18%; |NTAFEETREKFARKKIR.
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EMKEBL X T GIS MRS MRS L PMHFT—LUR)IT W5l

533 SEERL LML

BTG PHEEEETHREBHR)ITESZ 2PN SR, LUR)IT
27 SPGB HTT, 27 A S HIARRING £ BE SR AT, REH
RAFFIAR, WHERARNT SHESZEKE, FhERARE 5-5 0@ 5-3.

ESI, =) esi [k,

i=1
Hep, ESIAE m MTEEBTTHERLEIRE, esi A% m MTBBRTHE
i MR ESZEEE £, BB m MTREATTRE B
RSS RN SHESEETNER

Tan  IA% P e
PR amm akE TR spmm kT
T 508 RE  ETH 530  RE

AtH% 5.35 B BB 3.47 %

BRME 5.14 B NiEHE 5.11 B

MWEBFR 4.92 BE B 3.42 =
230 5.17 ' KEH# 2.74 %=

BE
RIS 5.54 —8 ki 3.13 b
THRE 6.26 —fR i 4.11 BE
FRHA 3.15 = L 3.17 =
B % 3.24 = FBH 3.26 ES
Hute 3.16 = AFMs 545 B
L ZF 0k 3.36 b= HikRE 587 —
iRl 6.47 —& IR 3.55 B
M % 3.25 = RS 3.21 %
Zsburi:4 3.26 ¥ ) 6.09 —R%

BN BUESZEATREKY . WAHESZEKTER, £ERLE
$h 647, KIEESLZEKPEE, £HEREHRECH 2.74. WNSHEESK
RUZENBREKFEHE, WEDHLEE B3R IANSH, EEREKE—KN
ZHA S

534 £ BLEVE Mo T
MK 5-4 ATLAEH, WINHTAFEESZLKFERMXE, PN 4 RAE
EB K. BTFERFERETRMNT X, LEBHEMR, BdazERE
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EMKFE AR 3F GIS A RS R A LA TH B LUR )i BB

9, ERERS BRI TEbrX K IKA RS Z L
ERNNNAESREHLERED

ME 52 FATUEF i, RINHESZRKPENKREREMAEREX LRI
HLAE, BEARERGES. FHE. IRE. XKFR. BRE. ETH. B
B, B, HRE. BERSSLBKE, BELKATEHNAREE. RO#
1E#8. BRI S RMAMEE. RIFAEAR, NEHEABEX R HEHFZERE
TAKED), EERIBERGES . RBLEN . EFREMETEREFERRS
4y

AFREKPFRENKETESMERXHMMR RGPS, EARRER
B DRBRGEMEE, BBt BURE. BULEBURE. MXREEAEE. @
TR AT HIER. SNEAE. MANER. 8K S8, LKERS.
KRR IE IS X K. EEZ MR HR. LHIb B FRBEAR R FBIRH
GiESE

AFRERF R EE Z 5 2 L aT BRI S e B
FARMU R RATIERMEREEX R, BAGEAF AR, WEREE.
SENBREE. MEXFEER. TREAKNHS. ALRFEBL REZ b
R RER . ERZFHRBAN. BHES) . THP B ERERIHIL;

EFREKNFRIREERNMMERZ L ARRFEMNEEMARRPEK
GEA, BEMARKRPXBRMATEX, EHEHR, B0 TERMBHFEK
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