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Abstract

Sun and land are the space for human survival, development of human society is inseparable
from the land use and transformation, it is said that the relationship between man and land is the
basic relations of production the development of human society. Since the mid-20th century, with
the rapid population growth, industrialization and urbanization, the human substantial increase in
the demand for land develops rapiddly, the land of economic value and functions have been fully
reflected. However, with the continuous development of science and technology, mankind has
made great achievements in transforming nature, but also brought a significant impact on the
survival of mankind such as the environmental pollution, ecological imbalance and resource
shortages. The worldwide problem of land is directly related to the ecosystem. At present most of
the land ecosystem faces a growing threat from human. In our case, ecological problems have
become increasingly prominent - land use structure is irrational, the less of ecological land, the
even less of per capita ecological land; ignorance of ecological land use and maintenance; land use
is carried out against ecological laws, resulting in a serious ecological imbalance problem - soil
erosion, soil desertification, land pollution, land destruction, increased non-agricultural land and
other ecological destruction. This makes the decline of land ecosystem services, such as: dust
storms have become increasingly prominent phenomenon and the phenomenon of severe land
degradation, and great threat to the survival of mankind, a direct impact on the sustainable
development of human society. Therefore, people should attach great importance to how to achieve
sustainable use of land resources, and also have to look at the core issue of the sustainable use of
land resources - the ecological value and function of the land. Faced with the grim reality, how to
protect the safety of land ecosystem, has been related as the major issues of development of human
society, but also become a major issue needed to resolve in front of us, deep thinking makes human

beings realize that: land construction of ecological security is increasingly important, throught the
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maintenance of national security, global security and safety point of view of human beings, we
should recognize the importance of ecological security of land, so to construct, maintain and
manage the land ecological security system, in order to lay the material foundation for sustainable
development of social, economic and ecological environment,

In this paper, we take Wushan County of Chongging as a study area, based on the analysis in
its land use and ecological status, we select 24 key indicators of ecological security of land in
Waushan County, such as the per capita farmland, rates of land reserve resources, soil erosion rates,
land contamination rate between 1997-2009, then build land ecological security assessment index
system, and on the use of entropy and comprehensive index to establish the land ecological security
evaluation model. Based on this model, we evaluate and analyze the status of land ecological
security of Wushan County and watershed district of the County. Based on the evaluation results,
concrete strategies and comprehensive measures were put forward on the view of promotion of
sustainable land use and maintenance of ecological safety.

Keywords: Wushan County land Ecological security Entropy Evaluation
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P

(3) T AR DR IHAESZEFNH—DEEFENAE. Bil: 5KAF
LN LM BRE R EE N, THBRREARBINITEREEMES. BRE,
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Tab.1-1 The index system of ecological security researcher
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Tab.1-2 The ecological safety assessment of land and researchers
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28 TFFESTEIAR
2.1 ARXHRR

R FABWLIHE, NHRBYHR)IBHEEET = K& RS
&5, AT MK, BIRHERI 156m, B H#ER 2680m, WL & 96%,
FEBFIY 4%; KILHEEKE B H ) R R Z L2 60km, £ B/KEE BB 21.8
X10%m®, ABIEZi& KPR 700m’; £EKEERLBX 27X10%w, THEF
FIRZ 6X 10%kw; KBEEM AL, LS SBOKFIEM HES. LB
REHFESRAERBRRX, SEEMN, WERW, ABRRRE, WARZE, NUF
S, 2EZEFHSRE 184C, RmBEHUR 41.2C, RHRESE-6.9C,
FEWEME 1049.3mm, FRSHARY, TEEF 59 B, HLERTEM 68.8%.
EHTER 305 K, LHESEHE.

BE 2009 XK, R3LEE 117V, 1445, H25405H, 184N EES,
566 MEL, T EERK 295677.56hm?, HpR M. B MAKRF A
4351 3 B AR 83.36%. 6.63%F1 10.01%; FE#EAND 62.97 TN, HFIER
WAD 106 TA; HHEAD .78 HA, WK KK, BHik. FKR. BKE
SAMREAFEREREK.

22 TERARNBEN

T BRHEFANHE AT EARERR LR R LR A IARZ L, W0
St & E IR EFIE AN T R FEN AL B REERES. &
XS EPIT T HIVR KA, Fvt R L £ 1997—2009 &+ FI A 4T 0E
M, ST RWLE LA RELES (F2-1).

MK 2-1 FIE 2-1 FATLEE, KR HRAREFEURAMNE, R
PRE B AR A . 1997-2009 4E1F), ARWLB - HF 2B IS,
BUNBEAR K. FEOLAE, RAMEMT 8.52%, BWHMMEMT 1.57%, ¥
R > T 10.09%.

(1) RAM: PR ARISERD, 25 1997 FH# 5552023 hm’
#1 20686.87hm’ J/> ] 2009 £ 50982.95 hm? F1 10956.77 hm’. F&. #k. B
MAFTEM, 2387 6508.17 hm. 10769.51 hm® fl 22204.48 hm®. B A 1Ly
BRWEHREERRIEM AR, REESHBILE, W ARE.

(2) @R BRI E M, MEMLEIKE, EEDKR®R

B3R



VG P K22 A 1 3T F2E HHRHEERERR

R A E, LEERABKZ, BOMNERNERAATIV Rt KU
FEFRRE, AEMENITE FAR &S A RIKER 2.
(3R I Ha: A A A0 FABARFI A 1+ b AR A 509> 98.12%71 83.90%.
R R LB AR R AW
%21 HFBERELE
Tab.2-1 The form of land use structure change

1997 % 2009% BUHR AL
TR AER g 5413) [iiig:2! H R
(hm*) (%)
(hm?) (%) (hm?) (%)
Bk 55520.23 18.78 50982.95 17.24  4537.28 -8.17
® [l 1376.82 0.47 7884.99 267 650817  472.70
i 167763.18 56.74 178532.69 60.38  10769.51 6.42
A
s HE 3155.87 1.07 25360.35 858 2220448  703.59
Atk Ak 20686.87 7.00 10956.77 371 973010  47.04
REBRART
=4 10353.03 3.50 10486.24 3.55 13321 1.29
. Rt
4
B TEEhAn 688.78 0.23 959.86 032 27108 39.36
1 JKFBHEF b 5462.34 1.85 9681.46 327 421912 724
* KA 4 28870.39 9.76 542.37 0.18  -28328.02  -98.12
F
B shbkFm L 1800.06 0.61 289.88 0.10  -1510.18  -83.90
i

B 2-1 B 1997-2009 £ L1 FI AL L E
Fig.2-1 The land use change on map of Wushan County in 1997-2009
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il NG H R ATS e $28 THBRFESTLATR
2.3 TibH RS
23.1 BigAAREEM, #HipEmEs

EEXR, MERLEHSEFHRERRE, BRARTRERKIEM, Bt
RIEAWIR D, TR E R . 1997-2009 4E 7], 8 1% A Hi 3t 3% 10 4623 .41hnt?,
WOt RIE T 28%; H—HTE, #HbtLM 1997 £EH 55520.23 hm® /D F) 2009 &
i) 50982.95 hm’, #/DEAR N 4537.28 hm?.

232 RAMBMIZHES, #HREFHRES

RLEMBER, PHUBAREARE. MANFASLMEREENRFE
HKBHER R, ERBRNAEF D KKK, RUVEF DK FE/HE—PRE.
R, ARALERBKF), RASER SR EMRE S R ESRTERTH
P, RAWERIBEESE, FRRE.

233 XBEWANTRE, KRR TEM

Al B AT KF b AR D, 2009 4E, AR 1L ELATHE 7K F) S Sl 15 e PR Hb D
#10641.32 hm®>, 5428 +HERN 3.60%, BEEFEXT RIS LT
TR ER 7.69%M B, B HKKFERBARRL.

24 TibPIAPELER QSR
241 AQARIEM, AFERH

BERLBHSSFR AR RE, MK PFHOANRE, BRAMERE
RN, BRSBKEFIERL, 1997-2009 FF2 BH b EmARFR /> 4537.28
hm?, PR 349.02 hm?, RZ, ADIM 1997 £ 58.17 5 A E 2009
FH 6297 AN, BADKEIMA8TIN, FEXi 3700 A. ADLS#HI R )3
KOBARTE.

242 KLEHKRTE, BAMRRENREK

RILEERANES, HRRZBER, RKLARNEEHHZ—, Td
WRKLHRANEFE RG], E—BEXEE%, RN, RSHUEETER,
FEUKTR K. H4h AOMEHIEK, BT BRBHEEERE DR
BE1, AMVEEFREY F#d. ELEMMR. B ERNEY, SBUKLHANE
P 2009 FE A BLK + K 1876km’, o W R I AR 2/3, £ + 548 1 B 501 X 10%,

WIST



[P a2 VA ' 2R EMEEEEEIR

ALY E 270X 10%, FEEMRE K FKER SK TR L LERN 93.64%,
FESHEERMLX RSB, KERREOAEME, ¥R LELELHE,
TEAL. BR. B BRARFERBRKFAMAE (BRHBFKEFESHN
2-2).

243 BEALFER, HtRERE

RfE#EMERE, ERWAEFTES, SREAMLE. R, KRR, £
FRAEEYMREFRS, BUEREE, BXMERCHEREEER. EEAD
FIREHS KN T HRER R, RAYRERERAEEM, Tl RaERE
EhmE. B RauRBERK. TBE. Z25F0FER, b ERRP L8,
RS, EIEMBFREKEF A

HI6T
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. d
B
{ f - h ViR
@22 BLBAAMERESHE
Fig.2-2 The geological hazard map of Wushan County
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il N T mr el VA9 8 ®3E HMAESZATMIBRRR R
3B TASRSIMMERGRRRTNSE
3.1 T SRETMERERGRE

3.1.1 FHHEIR R RN

THAESZLINIEERERIMASTERSNEZRR. aT4ES
RENSEMERYE. BREFURETFREBMBEXRZESR, —HIRFNZS)
WRELMBANRY, ERBEERSNEFPEFIHARBERGRERARENTE
i HEAESZEFNIERER.

(D) BHEH

THAESRETFNIEERER RS MEM £, WG LMESRS
HEME, HHRBTHASTEETRE. BTN RN KRR
Gi— TG, EAMUE R BRI AR LR i, T HEAA R B .

(2) &K

THAESELNEETERAHENZAE. THASZEEARKH R
HUANACBRHEE, EEBAFSERNGEE, BrlERBERANIES
ZRTWNE ML, B RHARERR N L ESRENRES S REES.

(3) "#EH

A SREARE RS, DREKERMRIFE BN LHESRE
ZHRE, WiEHEHEERRE, B, EEFEEN, EREHFELRESE
BRAEEM, REZREAZMARN I ESZEMRE, RES B
5, RERMERIATERIEE.

(4) TR

BEREENEEREET R, RNRENNEEERTRK, #HEFnmE
K. RERBARMESOFNIEE, TRERSENRN TIESREMREE
W, AL LESZT2EN B IR,

3.1.2 MRS RRORAL

TESZERFEAE. KEEMDERINR, RN, THESREX
BESEERNERNESRYE, RARBLER. Ft%hm. Bk, +
WAESZERFRRNELR TERA LRENZ S, TERBRHFAXEZER R
. AREMXRER SRR SRR, HT2 28 EE AR,
Fitn: Wb ERX EEESZERERKTRRGE, EMLERK EBESZ

BISW



iz PN T et VA58

% 3% AN IR R R

SRBRBHKERLTREEUSE, TR EEERABRE LIRS

e o

BB KT, KTHFHE, BEEEULBERE, KEBESRE
BUbh Ja K T3 R b K R B, A S 6 B WS BT SRR A L
FESUERKPERESEM AR, THNLBERESRE. LHEHFE
BREN LU EBRE=A T ARG, TEEH/KLRRE. HR
KEHRBE. THERE, WEFHEF 24 TEts (WK 3-1713-2),

£3-1 BB BSReERER

Tab.3-1 The index system of land ecological security in Wushan County

Bix)E R £ 73 17 X2
A¥gptith D1 hm?
. 25°CA_ERyBtih D2 %
HRAATRNE THEEHRR D3 %
THARESE Hih & D4 %
2RR HEERE Ds %
KLk D6 %
THERFBERE
HIRGERIT WRKESRBE D7 ANkm?
ot £ 114 D8 %
A¥) GDP D9 Vi
. T g D10 %
THARRENR HRER D1l kg/hm?
TS HFESE R wAR D12 kg/hm®
2R {&r=#tihEg D13 %
. [T bR Dl4 %
HARRAHRTR YR N E D15 %
9 Qi E: 4 D16 %
ANOHEE D17 Nkm?
) Wb KF D18 %
HHRRARAR AR D19 10°m’
Tt S RFEE Bk D20 %
BERA K-LhiasE D21 10'm*/hm?
4 D22 kw/hm2
THERBHEAR Zj‘_%%%
ey Cirg: 23 D23 %
WA D24 75 Fe/hm?

BIOW



(i) Nt R et vA 7'

S
# 32 BEFRTAAERRE
Tab.3-2 The calculation method and content of each index

B 3E LHESRETFMIERER R

Jakr e Wi
Asys BHETRSEBAD PRSNGSR B A DR
2500 EOB KT 25°BL ERIBHB A B
25°Lk b ! 3
M R ok BHTTR 9 .35 R A L Y
I i 4| N
USRS *ﬂmﬂﬁz;ﬂamﬁ AR A5 4 M0 A T AR E
41 I \/ 4| N
WHE R “ﬂaﬁiiﬁgﬁﬁ PRI & b S AL
AT %ﬂwﬁfﬁﬂ‘gm A=A R EA H A AR B AR
i | CORKIRDREER  KRKERSDEETRIOKN CkLRKIREA. B
x100% He RAMERT, KEREREAR H BRI %)
RE5R K A AL
WEXEZR  WERERTILIBBIR o o Rk SR SRR R S0 SRR
TR x100%
FREALEER S A TR (RN LR+
ey, | TIORHBDASEE MR TEANEARERTE, BRIOKTR, L
x100% WAWRIR, TREWER, LR, LREL. Wik,
PILEBER)
AMGDP  WEAFHREABBAD Hub 2 44 4 B A EL A R b
- C EHERERS ARG (CERE T AR
g iﬁ”%ﬁszEMﬂ N . AR, BRI 2R,
’ IR R A R0 A KSR B B8
HRIEE AR B A SR T IR R R
REWAE  REEEE B EABEER BT R
EEHETABHBETR (S PHARISE TR & TN TR 200X MR B
(P H g
x100% ..
) EFBRERERATR (RIS TR EYT LR, T 200X M
(=
x100% 1 3
P RBTAVARMA TR E RIS TR 070 T 2006 MRRERTH
(= pi
x100% it
EFAEREAKFATR KT RIGET AP AR TR 20% A RAER K
fle7= K i x100% TR

HNH



il PN U VA8 F3E IMAESEREFMIBIRRR R

AQEE ABBAD/ABEBTER FEFFRFHBEIALKR
BAHATE  WHEAD/ASEBADXI00% BHEADE 2B BA DK A
AIKHE AEBEBE/L2EBAD ARFLESLSEBADNLE
FRIE 4 BALA C/3530 A C1x100% A O EHEHAD K
PRy ] *ﬁﬁ%iﬁﬁgﬁﬂ BHAK A AR
N3: L 0
R L LML & B EIP S hm? R A
b 44 AR
. REEEAREAERAE 1SS EROEESK. TUBARSEKRERNL
5KAL B
x100% &
3.2 L0l gﬂﬁﬁg%fﬂggﬂm 5 hm’ AL HBHES
32 TESREEEENBE
3.2.1 BAEKRRE
EASZEFN TP, FNHEFREEEERKBEEFTU TN AE:
() BIH FEA
EERBESHEREARMENRE REENTNERE, WEDSEE. KLl
REABRMBEMGHRELZES,

(2) BEs. BR. iz fismg

B ERAME. R FHEAER EOHRARN SRS BXRIR
HRERXCHANAE TR, W HBREFERE (GB15618—1995) %.
AT R A IR EFM TG, et Bk, THRE T BUFM
A AREIN AT 1 A PP AR HE IR , T AL AR AR 25 1 F A e . K L FURB VA E RS

(3) RibE#

BERZ ALTEE TR AR X s KR A0 E S E T e e A K LR
#, MUVESHBEHEEM, HASZL2ERPNEARPKERER ANESRE
FAE R EAE R EEAE B AR F N A BB, B ARV ERER .

(4) BERETR AR ESRN

HEEZX RIARUE S THERACHERBIRER, WHRSHEEYR
FEREMER. HTRYEEYRNNBEAFEMREASZENFRIEEX
%, FWAMEN M ERRS B AN .

BUTR



(il PNl T B e 2 TA 79 o %35 HASEMPMIBIRRR KT

3.2.2 EEEMNHE

T AZ 2R R A A E R — IR R R T, AXMEL
BAERIEM ARSI AR, RESTIERNRFERKE, ettt
SREFMIERNEREE (LK 3-3), LREEXRNEEREA ML FAREE
DIRE T HAESFREIRE R, BoEFULEFYERESIERE, Hh—5K
RBET MK, 575—55H= L 1997—2009 FF 12 EEIGE N M. Hibds
FREEFERTMELERLFFER, KA T 1997—2009 FHERHFIIHE.

%33 B BLHESETHBBERKE

Tab.3-3 The security evaluation and source of the reference value of land ecological in

‘Wushan County
N B .
17 ga#am ey e R

ASaBiit IER — 0.08 B2 AME
25°CL Bt iEm/ 4.5 _ 1997-2009 4 E¥#HE

THEERE iER — 25.8 EEFAAE

IR %% iER — 40 EbrANE
ABmARL EER) — 22 19972009 42 EFHHE

KLk UL 38 - 53] 5 AR TN
ﬂh}i?{i&%ﬁ i ) 0.1 - 1997-2009 EEK FIHE
RS Lyl 733 19.4 - 1997-2009 £ 2 EF
A¥ GDP ER 0.6 — 1997-2009 2 E-FIHH

b 7D i ) 10 - EFFANE
HEF{LAE & ER 240 — 1997-2009 44 EEHE

REHERE iR 0.13 - EEFANME
{(i3a7 500 4 iw 50 -_— 1997-2009 SE2EF I
Erm i 21.8 - 1997-2009 E2EFE
fRF=Hih i 35 - 1997-2009 S4B P {E
&= K& %R 7.5 — 1997-2009 £ EFIHE

ANOERE i ) — 128.78 MHEFAAE
WK ER —_ 55 1997-2009 4-4E-FHHE
AN HB iEm — 100 1997-2009 E4-E Fi5E

A2 3 ER —_ 99.3 b A AE
KRR ER - 3 19972009 £F 2 EFIME
R L i 20 — 19972009 -4 E I H
wHkb ER) - 0.7525 1997-2009 FEAEFI
BRI ER 36 — 1997-2009 5 4[4 {E

;- By X



B K BT X %38 HESEAWRISRERROE
33 DESR ST

33.1 [RIREIE AL TR

A SCE T AR S B RAR AT AR AL B
ARfERs, AT EARBARRE.
LR R A IEFEbR BT«
Py = (Xi — Xmin)/ Xmax — Xmin)
LI TabR A TEARES
P; = (Xmax — Xi)/ Xmax — Xmin)
Hd: Xi: BEDVEHE bR B Br oW BIME s
Xonaxs Xmin:  FIBF )R FUPHZ IRV H B K8 5 B/ ME
P: R b AL fE IR bR B SE R VR AME
e arE L B G, HEENT 01 ZE). He, 0 RpiEFFIA
R —EHR IR MER PR — AL FEEZMRE: 1 RReEFF)
HRE—ENE I ER N E—feir L T E MRS

332 NENHE

(1) BB ERER

RERARZREERZERERZN T LS EROHANEERENRER.
BaEl, e ER A ENRAMERRA . EURAER B E R
MEMEFHERERERTR FRERN—H L, ETERR/REEL (Del Phi),
FERIPE. BT (AHP). 2RMEES. ZRBRBGERAREER RBRAT
EWE R RBEMN EERENRFHER ML, TURERDERNRE
MERFANEERER TN, FEARMEE. BTk, BEME. X

ME 3-4 AT LLE t, EXRRA7 B T br b AT AR, #AFEE— M,
ZANAREFEWER, LFNEREFRAORE; FWURBT EXNERET
AL, KZB—LERAESNERGR. Bk, A% HEERRENER
BAELG SRR E, RN, 2EEASEERTARR, ACKHBEZEN
TSR 2R ITIRA.
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P KA AR B3 E HAE SRS R R

# 34 THESRLEBIFEXAMAG ZRARA
Tab.3-4 The often used indicators of land ecological security and the advantages and

disadvantages of Weights
B & R B

. _ . EMHBR, RERABRH,
; WREE  SRELRREL. SRR A
B REENE RATWRYE. HEZHORAE W RAR B
R BEGtE HRRORERSEBERAE NN EMA LR
% gREEE EEAkRN, RA—ENIHEX  RABRE. 5Kt FHRE
% WEE i L A4 Wt £ ) S PR P FH%lE
M S it PRI LW B KB F T HEARI LS R
B mAEME R FIBAE E BRI, #ITHX TR BRI AR
Z EA T SBERER, Filuisrig RIS B

TE D BRI S e B A R E E RE R/ MR EHNE, BUSHEE
iRt e R RAEM, HHE-ANEEEFOEERE. # (entropy) RE M
HEHS, BERBEEYEZXRHT ALY (Rudolf Claudius) R, MR
FRERN RS P ARE R ANEE, BEAFREEFHA AR ER,
BEDMRREEERAAMNEES. FREEBIEMFREHBORSIIATER
wH, BHAERIEAHEENERE. FRBEBX, KRGHBAN, Ihaelk
&, BRES RZBEMMK. shob, BEEhbhe. MER. XEDE, £4
MESRELTET N NA LN, BEEBEARSEEREFENER,
HfE REEM RN AL BMARFEENE BRSANE. EREBRX, F8
MEFERER, FENBANERERD: K2, FEMEE, FENEFER
B, HAE BMBAMETBRK.

(2) HBSR

ﬁ&ﬁ m AR, n ANMERR, WE i MR RS j MEFREL A x; (=1,

MR JRISBIRIERE X={xj)mxn FH, xR B i MRS jAMERRIEE,
X EHAT bR AEAL AL
QU EARELEER R | TR B AH:

Ej =~k zi=1ﬁi Inf;j
XFERKESRGEHIREEE m AR NTF—NMEERZEEFNERS, HEF

BN



[P NFa ) el A 78 B 3T EWESEEFM IR RRITE

BHh 0, W e=1; H m MEALTRELFFBRER, fizlim, BI—KEX
K= 1/(nm), 0<e<1, BH, f;; =pij/ZRpyj> B S=0 M, f;lnij =0,
@il M E TR X IR AE BRAME (d);
ETfRr0E BB AN ERR T ZERMEE N e 5 1 ZIRREME,
di=1-¢
@iEitE BRAAMEM L ETE BB E,
FIRBEEAESIEFONRE, HEREFN R ERIFE BN ERECRTHH
K, KM ERFHEE, SHMNEZERER. BREFIE BHRENRENR:

n
W = di/zi d;

Bp: W =1+ KI%, fiinfy /E0,(1 + KX%, f;inf;)

333 MAE

Baj, THWESZ LT NESTNEEER S E51REE. B3 (AHP
B, EHGED:. KExBE. RERRE. YPAEME RS i, &7
HHERERRARE.

% 3-5 BEFMENRRS
Tab.3-5 Comprehensive evaluation of the advantages and disadvantages
; AR A B
L mEER HREE, SHERA
GANNE - S L R AL
B BATBRI R ERERLFRK
% wmmen A R RS R T4 2 SO R
A
. RS ERE RS ER
W g O HIRERRERRANE e e smmrmen
" EEF
B RRAR CROERIE L NERER  THRANEEEREERSR
YT E RN M R AR % FHR
AR et
rpay PO DRBMRRERERG, W ek manE

ROWERRE TR
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[P N TR et VA % 3% LWESZLINBITRRRITE

SEENIFERELGEEREMHERRRALZIE, FICRRAZETRE
EH IS ZEE.

(D A RFESZEENTE

WP GRS TAES R LR, UL N EREREER, EHER
B K Z MR, MAMERILE,. TEERERE, FLSIERMEME
ERZEN TR, K FRENAZE; BEHEHFERDBZENER WADTE.
HEE, FUZEFHEREN RN ER, BT REWARE.

1) IE¥E#5:
. 1, X, =S
71 X,/S; x 100%, X;<S;

2) Hifgkx:

. 1, X, <S;
71 5:/X; x 100%, X;>S;

3) BT A
I=Y;xW;

Hob, X W AT, S % A TR, 7, RATHRNZ
B, WRASHFNE, AU LR, T S RTURRNZ 2.

(2) HEBEAGAHNIY

BN E SRR L ES R RANE—E, RAHETET
R G AR & A BRI L MBS R SRR, AR
ST R ARA : SRR, SEEBUE R 448,

AR A S R 2 R A,

SHRERI, 5 &R R, & TS MR EA.
B A

r=>" (wxw)

Sob, THRMABERGAR, Y08 i MEROEAIRI, WhE i M

SRR, n HIRR .

34 L ST EITNIRE

THAESZLEGEB/SERE 0-1 ZH), BEEW EREN HESZeRE
BATIPA, Bist, RO HAESEEEEHMEREFNIE, FIIRERIR
T RARAER S MRS M E SR, RN BB 2 T AT E R 5 B EAR

#2691



(il PNl fndia ' B 3FE EMASEEIM IR R kT

I, HBEFXRICR, RAFZRETE, FHwtESeesaEs N,
S%, HHR: BEL BEE. REEMEZER. LIFIrMERLR 3-6.

% 3-6 TAESRETFMIFE

Tab.3-6 Land ecological security evaluation criteria

F2ED F4 RERE RYSIE

THESHEERES, TS SRAGHTESTE, 1

<03 I BE%  AFREMEDETERL, REDRKT, EFRREER
R, TTRERENEEKE.

THEBIHRRE, TWAESRARSGHHIMR, THESR

0.3<T<0.6 1 BRE SZMHVRCHBL, BEREFEATIR, 2TIE5EWL,
RESREETKRE.
A AR, A SRLEHRTYE, TMESRE
0.6<T<0.9 m RIFE  BREDGEALR, RANGENT, ZTRE—BTERR, K
HERKEF R BRATRA
THAESHET, tHESRAGHTE, IHESREIRE
>09 v RER

Thiese®, ThieWsR, RTREREE, RORELERE.
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[l PN e A7 & 4T RLR SRS

F4FE RWBEHE TR EITEN
4.1 BB L4 SR EHBTEN
4.1.1 i tE2

TR 2R R— SRR, SRR SR RR
UHERTFR, NFSNZRERNMERSOTEENT R L ESZ 2
IR BAREIE. AIER 1997-2009 AR EFF], BATMESZEFME
RN R s B A S 2 2 ROLHAT RISV

% 4-1 BILE T E SRR IEFREIR
Tab.4-1 The basic data of land ecological security index in Wushan County

185 1997 % 2000 £ 2003 £ 2006 2009 %
D1 0.12 0.12 0.11 0.11 0.1
D2 46.38 462 46.11 45.87 45.68
D3 9.64 9.47 9.53 9.52 3.5
D4 61.75 62.13 60.17 60.69 60.38
D5 2.12 21.02 2235 2234 28.49
D6 27.36 26.84 26.58 25.38 23.95
D7 1.55 1.53 1.53 1.54 1.52
D8 17.35 15.78 14.06 13.86 12.76
D9 0.34 0.39 0.41 0.45 0.84
D10 7.29 7.17 6.93 7.36 673
DIl 193.94 196.61 186.04 189.43 212.65
D12 1.46 1.53 1.46 1.48 171
D13 36.57 36.44 36.28 36.94 37.03
D14 15.26 14.38 14.29 15.28 13.08
D15 18.39 17.39 18.64 18.24 17.25
D16 54.66 59.35 57.85 55.94 58.27
D17 170.76 168.6 169.44 169.1 168.36
D18 18.5 19.7 212 26 27.1
D19 0.01 0.02 0.02 0.02 0.02
D20 45.76 45.87 45.86 46.36 46.94
D2t 35.79 38.96 36.76 39.62 38.58
D22 0.01 0.02 0.02 0.02 0.03
D23 0.6543 0.6674 0.6834 0.6933 0.6944
D24 1.08 1.21 0.91 0.96 1.25

WIRW



(il P2 A TA 'S B 4E R B LEERLFN

B—, FRREEN EMBEERIRE T LA E, ERBEETHE S ER
Fifs BRAMERNE (N 42, 4-3).
% 4-2 Tl E 19972009 F 1 SR LIS
Tab.4-2 The land ecological security index of Wushan County in 1997-2009

127 1997 £ 2000 4 2003 & 2006 4 2009 £
D1 1 1 1 1 1
D2 0.903 0.9026 0.9024 0.9019 0.9015
D3 0.3735 0.3672 0.3694 0.3691 0.1355
D4 1 1 1 1 1
D5 1 0.9557 1 1 1
D6 0.28 0.2937 0.3005 0.3321 0.3697

D7 0.9355 0.9346 0.9346 0.9351 0.9342
D8 0.1057 0.1866 02753 0.2856 0.3423
D9 0 0 0 0 0.2857
D10 0.2705 0.2832 03072 0.2636 0.3274
Dl 0 0 0 0 0
D12 0.911 0.9149 09109 0.912 0.9238
D13 0.2686 0.2712 02744 0.2612 0.2594
Di4 0.3 0.3404 0.3445 0.2991 04
D15 0.4746 0.5031 0.4674 0.4789 0.5071
D16 0.2355 0.1699 0.1909 0.2176 0.185
D17 0 0 0 0 0
DI8 0.3364 0.3582 0.3855 0.4109 0.4927
D19 0.0001 0.0002 0.0002 0.0002 0.0002
D20 0.4608 0.4619 0.4618 0.4669 0.4727
D21 1 1 1 1 1
D22 0 0 0 0 0
D23 0.0669 0.0818 0.1214 0.1133 0.1497
D24 0 0 0 0 0

BT
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#* 4-3 BUIR 19972009 R L34 BRSIEHFINE
Tab.4-3 The land ecological security of the index weight of Wushan County in 1997-2009

LA S =0! 30 5 BBHE WE
Asg#tt (hm?) + 0.8391 0.1609 0.0348
25°LL LBk (%) + 0.8714 0.1286 0.0278
THEHRR (%) + 0.8862 0.1138 0.0246
KB HEE (%) + 0.8324 0.1176 0.0254
AAMARLL (%) + 0.9198 0.0802 0.0174
KiHik (%) - 0.7679 0.2321 0.0502
K 5 KBE (AMkm?) - 0.8895 0.1105 0.0239
LA/ (%) - 0.8854 0.1146 0.0248
A3 GDP (FijG) + 0.8932 0.1068 0.0231
MR (%) - 0.8845 0.1155 0.025
HEFRALAEE (kg/hm®) + 0.8692 0.1308 0.0283
REKHE (kg/hm?) + 0.8791 0.1209 0.0262
KR (%) - 0.8317 0.1683 0.0364
K= EHE (%) - 0.5088 0.4912 0.1063
fRFHE (%) - 0.8578 0.1422 0.0308
fE&F=KER (%) - 0.8831 0.1169 0.0253
ADEE (Akm?) - 0.8111 0.1889 0.0409
BWALKE (%) + 0.8605 0.1395 0.0302
ABKBE (k) + 0.0902 0.9098 0.1969
iR (%) + 0.7385 0.2615 0.0566
ALHBE (10'm¥hm?) + 0.8442 0.1558 0.0337
RAEELHE (kwhm?) + 0.8229 0.1771 0.0383
FKEEE (%) + 0.8184 0.1816 0.0393
LR (J5L/hm’) + 0.8466 0.1534 0.0332

¥, BlTHEEZLSEEZ AR EIRIFNEeaN, HEBH
1997-2009 fE BRI B B A ST LR EAE (R 4-4).
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Tab.4-4 The safety of the land value of ecological security of Wushan County in 1997-2009

$6F 1997 4 2000 2003 & 2006 %E 2009 £
D1 0.03483 0.03483 0.03483 0.03483 0.03483
D2 0.02514 0.02513 0.02513 0.02511 0.0251
D3 0.0092 0.00904 0.0091 0.00909 0.00334
D4 0.02545 0.02545 0.02545 0.02545 0.02545
D5 0.01735 0.01658 0.01735 0.01735 0.01735
D6 0.01407 0.01475 0.0151 0.01668 0.01857
D7 0.02238 0.02236 0.02236 0.02237 0.02235
D8 0.00262 0.00463 0.00683 0.00708 0.00849
D9 0 0 0 0 0.0066
D10 0.00676 0.00708 0.00768 0.00659 0.00818
D11 0 0 0 0 0
D12 0.02385 0.02395 0.02384 0.02387 0.02418
D13 0.00979 0.00988 0.01 0.00952 0.00945
D14 0.0319 0.03619 0.03663 0.0318 0.04253
D15 0.01461 0.01549 0.01439 0.01474 0.01561
D16 0.00596 0.0043 0.00483 0.00551 0.00468
D17 0 0 0 0 (1}
D18 0.01015 0.01081 0.01164 0.0124 0.01487
D19 0.00003 0.00004 0.00004 0.00004 0.00004
D20 0.02608 0.02614 0.02614 0.02642 0.02675
D21 0.03373 0.03373 0.03373 0.03373 0.03373
D22 . 0 0 0 0 0
D23 0.00263 0.00322 0.00477 0.00445 0.00588
D24 0 0 0 0 0
it 0.31652 0.32360 0.32982 0.32704 0.34800
4.1.2 LR

1997-2009 4, BB -+ESZEEEEMES LAES, RERLEL
WAESZERMEERH R E, THESEEB AL TREL.

1997-2003 %, BLEAERZLEGEMHEEMT 0.01330, FH 2003 F1ib4E
BEEKFR 1997 FHER RIS HREERER 2R b, P05 bR gy
. EARABEARIEM, BXRLEESZLEREREMNIER, BObe2RK
TR, FE, BAKMET HEen g, BifeEHhEEgs
KR
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2003-2006 4, BB AR LGS HEBRD T 0.00278, 2006 FF A
ZAWRME 2003 FHHT FHE. THAESZETREMEERERZ 2003-2006 4, K
FIF AR, THFREMREEN, THEFREZRFLES, R,
B, ESASHABAERN TR, RSP REESERTS, SBRAKE
SRR, LG REEN, BAEREETHESTEMEN,

2006-2009 4, MULE LWAETZEGEMEEMT 0.02096, R 2009 F+
A T RO 2006 £ KB E. MEBTHKTFHRS, BROEER
EEIRMAW NG, AMFEFRELSE KK RN BRBREESZEMNTHE, B
HEBBHENREHEARENTTRE, WD TKERAM LI5S, wRXER
EMEHERE, RieE tihAESTeRRETSE.
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Fig.4-1 The value of integrated ecological security of land distribution of Wushan County in

1997-2009
4.2 kB T4 SR 2= B 5 FEN
42.1 i3z

BT RS, TR KA ST RS, ZmtEsese
MR EFERKAEEER W BAR. KRS, Bk, b 7T EFRIPIRR
B AT RESZEZRRE, BB LEFTEXES K 6 MK, HEEIFX
J5 & PR X BRI T IRMR M, RS R 2 KW N i BT 45 S PR RO |, R
FA SR RBETRIS, SIS SE, A BARBRF B R,
M BEEF LT # T,
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Tab.4-5 The table of Watershed partition in Wushan County

B EFRENK BENSR

KTy EEW. WEE. KB, ERAENER
L, HM%. RS, TRSNSFS
ZHR S, B¥s. ZRSNENS

KITE RS RS BBE, RS, KBRSHRFS
B BERE. WER. BmPRANLES

(2 AT e HEH. B6%. BRSNBKS

B, B AR B4 6 MR TS, XA BRI RGBT (3R 4-6).
B, BERERS RS H U RIsaR K K, 8 6 MiEs
REMAESZ2RIFNZLBE (K47,
B=, HEMESZLERE ZEFRIEMPCRN, ShRE2EEEL
i (K 4-8),
% 4-6 TLH 2009 F 6 MAHE S R L4 SR SIEFEREIR
Tab.4-6 The land underlying data ecological security of six Watershed District of Wushan

County in 2009
E1:273 Ky  GEMRRE SRR KOARRR B RERRR
D1 0.09 0.11 Q.11 0.07 0.1 0.09
D2 43.01 48.18 46.18 44.38 46.16 46.72
D3 33 34 3.8 3.6 3.46 3.44
D4 57.16 61.78 60.37 58.16 59.46 57.719
D5 26.18 29.34 28.46 27.19 27.13 27.46
D6 25.55 22.16 25.37 24.31 24.34 235
D7 1.65 1.44 1. 1.84 1.94 2.1
D8 13.05 12.03 12.03 13.28 13.04 13.07
D9 0.78 0.73 0.76 0.87 0.76 0.79
D10 7.88 6.89 7.48 8.16 6.13 7
Dil 178.16 210.34 195.02 189.67 220.46 200.71
D12 1.67 1.76 1.73 1.62 .79 1.76
D13 37.24 36.84 38.16 34.13 37.6 36.84
D14 13.56 14.23 15.13 14.26 12.97 12.72
D15 14.57 18.03 17.16 16.48 17.42 16.41
Di6 56.18 56.18 57.64 55.17 58.46 57.84
D17 172.03 165.21 168.16 176.23 170.43 166.84
D18 28.17 26.88 26.15 28.16 27.34 26.77
D19 0.02 0.02 0.02 0.02 0.02 0.02
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D20 47.15 47.38 47.64 48.16 47.64 47.27
D21 35.18 38.16 37.64 35.18 37.42 37.46
D22 0.03 0.03 0.03 0.03 0.03 0.03
D23 287.16 264.13 266.49 300.07 258.73 267.16
D24 1.23 1.24 1.3 1.33 1.25 1.22

% 4-7 BIR 2009 £ 6 MRS R A SR EEFREEN
Tab.4-7 The land ecological safety factor indexes of six Watershed District of Wushan County

in 2009
E1:173 KRR DEARE =BERE KORRRR BTERRE RERRK
D1 1 1 1 0.875 1 1
D2 0.8954 0.9066 0.9026 0.8986 0.9025 0.9037
D3 0.1279 0.1318 0.1473 0.1395 0.1341 0.1333
D4 1 1 1 1 1 1
D5 1 1 1 1 1 1
D6 0.3276 0.4168 0.3324 0.3603 0.3595 0.3816
D7 0.6244 0.7078 0.6591 0.5974 0.6299 0.6818
D8 0.6727 0.6201 0.6201 0.6845 0.6722 0.6737
D9 0.2308 0.1781 0.2105 0.3103 0.2105 0.2405
D10 0212 0.311 0.252 0.184 0.387 0.3
D11 0 0 0 0 0 0
D12 0.9222 0.9261 0.9249 0.9198 0.9274 0.9261
D13 0.2552 0.2632 0.2368 0.3174 0.248 0.2632
D14 0.378 0.3472 0.306 0.3459 0.405 0.4165
D15 0.5837 0.4849 0.5097 0.5291 0.5023 0.5311
Di6 0.2143 0.2143 0.1938 0.2284 0.1824 0.191
D17 0 0 0 0 0 0
D18 0.5122 0.4887 0.4755 0.512 0.4971 0.4867
D19 0 0 0 0 0 0
D20 0.4748 0.4771 0.4798 0.485 0.4798 0.476
D21 1 1 1 1 1 1
D22 0 0 0 0 0 0
D23 0.1595 0.1467 0.1481 0.1667 0.1437 0.1484
D24 1] 0 0 0 0 0
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Tab.4-8 The land ecological security index value of six Watershed District of Wushan County

in 2009
L2 KTmfsd LERRE Z8FRR KOHRRE BEADR kiR
D1 0.0348 0.0348 0.0348 0.0305 0.0348 0.0348
D2 0.0249 0.0252 0.0251 0.025 0.0251 0.0252
D3 0.0032 0.0032 0.0036 0.0034 0.0033 0.0033
D4 0.0254 0.0254 0.0254 0.0254 0.0254 0.0254
D5 0.0174 0.0174 0.0174 0.0174 0.0174 0.0174
D6 0.0165 0.0209 0.0167 0.0181 0.0181 0.0192
D7 0.0022 0.0022 0.0022 0.0023 0.0022 0.0022
D8 0.0167 0.0154 0.0154 0.017 0.0167 0.0167
D9 0.0053 0.0041 0.0049 0.0072 0.0049 0.0056
D10 0.0053 0.0078 0.0063 0.0046 0.0097 0.0075
D11 0 0 0 0 0 0
D12 0.0241 0.0242 0.0242 0.0241 0.0243 0.0242
D13 0.0093 0.0096 0.0086 0.0116 0.009 0.0096
Di4 0.0402 0.0369 0.0325 0.0368 0.0431 0.0443
D15 0.018 0.0149 0.0157 0.0163 0.0155 0.0164
D16 0.0054 0.0054 0.0049 0.0058 0.0046 0.0048
D17 0 0 0 0 0 0
D18 0.0155 0.0148 0.0144 0.0155 0.015 0.0147
D19 0 0 0 0 0 0
D20 0.0269 0.027 0.0272 0.0274 0.0272 0.0269
D21 0.0337 0.0337 0.0337 0.0337 0.0337 0.0337
D22 0 0 0 0 0 0
D23 0.0063 0.0058 0.0058 0.0066 0.0057 0.0058
D24 0 0 0 0 0 0
it 0.3311 0.3289 0.3189 0.3285 0.3355 0.3377

422 ERHH

SRR, Bl 2009 F 6 MK EAESZERELETBRR, ¥
R, tHAESZERARE, 6 MBI XK ESREFEDT:

M 6 MY X LIESZLEEELE, BRBMIFHSS: HERR
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Fig.4-2, The watershed district ccological security spatial differences in land distribution of

Wushan County in 2009
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