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Eco-sensitivity assessment of land in Yunnan Province
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Abstract; For regional social and economic sustainable development, strengthening land ecosystem management at a
provincial scale is prerequisite. One of the most important tools is to identify the critical or sensitive area that is easily
degraded. So here in a methodology of eco-sensitivity assessment was proposed and a case of Yunnan Province was studied.
Eco-sensitivity was defined as the possibility of formation and generation of eco-environment problems in a given region
influenced by natural factors. Land eco-environmental problem considered are soil erosion, stone desertification, biology
diversity, geological disaster and water environment. Based on the information of eco-environmental investigation of 2003
and previous studies, we have used GIS techniques to integrate the assessments of sensitivity to the five factors. The results
show that moderately sensitive areas and highly sensitive areas are dominant, the properties to the total land area are 36.
67% and 46. 93% respectively, and the insensitive area accounts for 10. 15% , the exiremely sensitive area share the
smallest proportion, only accounts for 6.25% . Looked from the regional distribution that, the moderate sensitive type area

has the distribution in each area of entire province, the highly sensitive area mainly distributes in the northeast and
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northwest of Yunnan as well as partial areas of Yunnan's west.

Key Words: land ecosystem ; sensitivity assessment ; Geo-spatial analysis; Yunnan Province

T REERE T EAtE R ENEEYFEM, - ASH RIS SR SRR T S S R
SERJETAEMW, AR, PENESEFIUE THRAKME R, B HIBEM K 15K T A SR AR
REABIRAERY , FEEESBR2EESIERPRNE M LSRR REGTHR WAL, BEE
HEBIBERE EIRARP R T EAERMBORRE, A, BN LM Z IR — R I H S 3 X IR, i
EMARE SFBESERAFEFHKIRES EEmNEE . F7ESEUREITH B 280 = —F
HREHED

FIR A SR, TEW R B AR RGNS B R ALE S TR OSURAEE; AR BARR
KZINTHN, &A= TR AR Y 5 F2 B AT R . BURE BB XIR, Y2 ARASHE I
mal AT , B 5 P AR AR AR RN, BRI M AE R R R SR IRNE S, B X E AR EHETHAES
WRAMEZETEMIRERANRERRE EHEST ™, 4 — G RENHEENED, sHE—
ALLTHER R R R A ARRE R B 5, &8 77% BN D TERAT,75% B9 B RIRA \70% B BUIK
A~60% B BINC I A TR 80% %% Tolk JFopHEF BB sk A e ok Bk, Rk B 248 B REF 2=k, KA
BROAGEZHENERZFLBEDSESXEREMNER . MEIZEHRLTFRMEIRNETLE,
EFARRIRE IR, T ARSI ABIRAL, BN TR ERE. B, 45 amE LR IF R
TR, AR F T8 LA S RGN RS, AR BB REKE, LB LTI RS
K&,

1 B HSBHFRER

ZE A E TR i, - FARE 97°31 ~106°12' 54b45 21°08" ~29°15' 2 JH] , /R 79 % 864. 9km, Fibic
990km, & +EFH 38.321 J7 km® , R4S FRILHE B KA FMAE , LA A LS00 )114 MPEHK B8 KA E, &
FA< 3426. 6 km; 79 FH R MBS 4% S5 40 fa) B RS B S E R SR, H AR 32071 km, BRHISATEILE REE
&, B AREENHERER T M. BE A NEGEILAE RS ILR#KIEIE IR 6740m; RSy ERET
H BN TIL SEEMRILAL, ik 76. 4m, EH H 2K, THAESKHNEESFHE, BRI
HohE, IR S 24 BERN 84% . ZMBMN B EN , 2R ERAHEFERE B LFEN. B
WA ATLmE THES, FRZ/D HEZR SBERESHEE LSBT TRKAMEN . 2R IEE
PET R B ZEARRE

BE 2005 K, BB BADOE R 4450.4 A, G2BEADBEN 3.4% , FHAOFEE N 113 N/
km’ s B0l A0 3720, 5 J7 N 5 [RI4E448 A 7= BB 1K 3472. 89 270, BE BRI K (B EA R BACEIRIL, B
FREFGHHBLFRX AKX, BiE 2004 EBFREHE, =845 AR KR &G+ S TR L
B4y B B 15.97% JFEHL2. 12% FhH157. 69% HEHL2.05% R FiHL 5. 04% 1 FiH 1.99% %
FAH LM 15.15%,

2 WRAE
2.1 PEERR

T AEST R R R X BN A S REPSAESIR, ERTIR(EHEBRFMAN) Bl —E
RELBE B}, St A B ) F) S AR B 5 VG TS = Ak SR M A R A T8 — i B AT AR v R AR R R A
A BERINBURMESTE R, % RGP HPRIT oM 318058 DR 45 ™
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Table 1 Single factor sensitivity graduation standard
— 4GB k&7 FER BESR BRI 23 %42 1R B R
First level Second level e Slight Moderate High Extreme
. . Insensitivity e e e e
index index sensitivity sensitivity sensitivity sensitivity
TEEM SERETI B (mm)
Soil erosion Annual rainfall <900 900 ~ 1000 1000 ~ 1200 1200 ~ 1500 1500 ~2000
AR
Soil erodibility <0.099 0.099 ~0. 160 0.160 ~0.228 0.228 ~0.329 0.329 ~0.475
coefficient
i&%ﬁﬁ(") 0~8 8 ~15 15 ~25 25 ~35 >35
Terrain slope
K EAAR
WRE R TR LA AR o M ko
Surface cover Ry JKHE. #HE A BARH® FIFL G )
FCIRAAY)
A AL Stone BRI
desertification Karstic feature AR No R Yes R Yes R Yes R Yes
3 Slope(°) 0 0-~15 15 ~25 25 ~35 >35
EKE%( %) 100 100 ~70 50 ~70 20 ~50 <20
Vegetation cover
) YR AHEMXER FHEBRSE FAEFE_ERY FEX—-RKRFD
ERHB ety 2T PO g ZRPIHEO  MHO #O
REEE(R/
HFRE 100 km ) Disaster
Geological disaster  density( points/ 0 0-~25 25-30 50 ~80 >80
100 km )
>25°%
HBI(% )
Slope more than 0 0~10 10 ~30 30 ~60 =60
25° proportion
f&%ﬁ'{ﬁ . 1~6 6 7 8 9
Seismic intensity
2T RARE/
1B B Rk X ; T B3 i K IR
JKIFIE Water IR F+ Water _ LT B2/ RiE R i%@%l&:@g% W ETEKER _
environment conservation TIENTLE T J:iﬁ? HX® MR 2T B2
HBXD A YL b i
HWXB

(DGlacier/perpetual snow ,town ,country, paddy field , lake/river; @)Grassland ,open forest land , forest land ; @)Shrubbery, garden plot, non forest land;
(@Waste grassland; G)Dry land, special land use, independent industries and mining land use, other unused land ; @ Non-protected species ; (7 Regional
protected species ;@Other National /provincial protected species; @ National second grade protected species; {QNational first grade protected species; @
Humid agricultural area ,semiarid/humid/semi-humid lower reaches ; 2)Semi-humid agricultural area,humid upper reaches ; 3Semiarid/humid/semi-humid

urban water supply sources, semiarid agricultural area,semiarid/semi-humid upper reaches

(1) TR MBI
g TR E EURAETET, BRI A TP B IR B A X, T 4% LSRR M AT SR BUR R

O TEHAZRESZSHWEYETRT . SHEATRAFR. sHAESRBEUIRME,2004; sHERRITIZRS . SHEELRET.
= B WA R RS ,2004 48 Institute of Ecology and Geobotany of Yunnan University, Yunnan Provincial Enviromental Protection Bureau,
Study Report of Ecological Function Regionalization in Yunnan Province, 2004 ; Development and Planning Committee of Yunnan Province, Land

Resource Bureau of Yunnan Province, Synthetic Survey Report of RS for the Land Resource in Yunnan Province, 2004
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1B R MBURE S ABUR BE R P ERR R E R ERR S N ER, T, R EER T 518
R RAAERETNE R R T E S EREEE T

(2) A BRI

A AR X BA BRI ETARNRE S, ANEES R LENZE T EE A ARBSIMEE KL
WRE , B B4k A O3, A\CRTE s 8, A R A X AR AR SRR e 55 , AR R BB AT AR 7= A
EMEFRE, HITARCERETENRESSF B T AW LHAERIRYLE R, B0k R ER AT
PR EE 3 ME T

(3) A= BRI

A SRR BB R T B FP RO B ARSI SRR . SR R FI R e SRR R R
T T =EEBENRIR, B[R B Rm RS & o X X I8/ A 238 B RE R A AR e e 3
BURFEAREE, —EBEBRAREMANER, UHHRBESBABERMEZE R, i E TR
W A R BEE AR T AR, PR A SREUREITE LI Y B R R & R I X IR E
FRGBRRI R EHEBEHTHE.

(4) Hu R % 5 KRB

THEE MM ER 2, 2R A BRIERTE S 38 4, Ho IR KW A a0 /NI LM 34
WrBERZUE TP B RS AR , IR R A M BRI T &M, FNZEEERREMERZMNAE
Wz — FEHIREAERERKEE 3 A, A ERN & EN A E—, A RR FEN 5 LA REA AT E R
HHEAT AR AR R BURME 2 X o T B ITRE SR TR, IS 1R U R F PR R B R B T AR M R
BRE KA EETFME T,

(5) AKIREETHAY

ZEEKERER, ZEFHERE 1258mm, K E RS E 2222 /2 o’ , 2B OR TR .U AB Kk
WRE S550 m’  ANERESE 3 i, HTEMEAE E, ZEAATIORE EIX , AREET , BT B
YIS, BB E BRI LR , 7K IR T 75 o 3 58 W] 4Rk & SR AR SR R 38T Wi ¢ X K & A K R AR
W A EE, WK RN RS R ESE KRR AN EERE,
2.2 WM

FRAB A 5T X AH R BORH S A I TR B , [RlA- 28 R B A RA B RE NI 5 kR A ER R A
HFERERNEGR, MXEFRETN S, E—ENBRAS L L BES L, HILBIT w6/ 2003 4§
B SR T R U TEAT

TIEEM LA EA AR KRR AFRERGWREENITTE, HRIEEZRHDRBRMERFCESD)
REXRIEITHAEY o T AR U R B MY SR K R A LB R 2 H R,
AR RO B RATBUX Y , A HMN — 1, BT AR GO B A 8 Kot B B ER 4 — R LA 1R 40
A 30m 1 grid 4850, Ry RN S BB ROTHITIER . HXNBEN . EEYEE, FERBETEEE
FRET MLT KRR HERNER IR EREFRN,

RSB HNAESTREERN, RRZERNERAEE, Ak XS REA RNk, B
WFHELE Arc GIS ME T iEHEZEFMBCR AR (AX(1) ) R\ E XX 5 NRER I EIME, —%&
BRI EERA TR TS HBINEE , BRATH 28 L SERENSEMNTR,

P= i(A,..W,.) (i =1,2,3,4,5;n =5) (1)

X, P R TR S5 A RURMETEME A, VBB RO A S U  TTRRME , AU R R P
BB R BB AR BURRI TTIME D 5109 1.2.3 4.5, W, AFERNASEBRENE, RASTRITHRE, 18
R AL A S M RKCE KN SRR R A E (B 5 519 :0. 25,0, 15.,0. 18.,0.23.,0. 19, BJARYE
ERAPOHEM G RETER K.
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3 ARSI
3.1 BRTFEEREE

AT REMUPREERNRERERNE, R\, EFRURREF , RERNETEU LK
BRI, EB M RFELLI B ISR 3O R RS R AT BOV R T RX . X RKIMA DB ER .
TR B BB, DR oK R BiG B B A X

AEACEURSE PR o, i T AR e A X 3 00 A R A A R R K, BT LASX R 0 BT o LU B B R
(65.09% ) , HYh R E SRR EBURK , TR AL B3 e S il il B B8R UK
HREFHX

AR G R BN , AR W) M 5 SR MR B 3 X 3 B 433 7 79 LR L AR L VR L DR P VL L 3%
TSN AR R R N B S A s U IR e v L B B T 8% 5 A Ko B R ) T 37 L 299 3L A
BB BE

R ER 5 AR B EREF R TER, BILE TEE; B LR, BER/D. MIBKIRE, %
o/ M/ M GRS OO, P B E G N R E L R i B WL AR R
CART S

AKINFERURME D IR P EARE 3 K, K, RESRRX EZREEE U TIK R B ST B JE B
AT BRYLK RRYICREIL P9 7L BTLIRIR; PL ALK 2R B = SRR T 4o

FHRERXWBRMARSFRER LG (F2) , P GIS Gttt ThRe LA S0y S B TR B i

®2 BEFFPBESZTMER(GBEIMERS )

Table2 Single factor sensitivity graduation assessment result ( % )

REEE AR BEH® LR 23 %42 U
Evaluation index Insensitivity Slight sensitivity Moderate sensitivity High sensitivity Extreme sensitivity
132 Soil erosion 12.76 35.70 41.78 9.76 0.00

A E AL Stone desertification 65.09 11.02 5.06 18.75 0.08

A ¥y % Biodiversity 41.50 0.30 4.26 39.69 14.25
R K E Geological disaster 0.00 30.05 50.98 18.97 0.00

7k 3 4E Water environment 0.00 41.21 28.39 30.40 0.00

$OERIR : TR R AEDE SHEYETIAN  ZHETRAFR. HE SRR RE 2004, sHERBRITHERS . ZHEE
TRET ; =8 B RBEE RS G182 ,2004 4£ Institute of Ecology and Geobotany of Yunnan University, Yunnan Provincial Enviromental Protection
Bureau, Study Report of Ecological Function Regionalization in Yunnan Province, 2004 ; Development and Planning Committee of Yunnan Province,Land

Resource Bureau of Yunnan Province, Synthetic Survey Report of RS for the Land Resource in Yunnan Province, 2004

3.2 A

WRIEU BT, 7 GIS BRI T, ML E T IBCRAEE, X HRARFEZHIEN B  a R guR
PR IEL A2 W) 2 P AR P B B X KR 77 SR B AR R & B AR R B #7128, B Rz E i
ARG E SRR, IR BRI o AU P R U RE BUR AR BUR SR (B ) RGN — AT
B, A DU RS AR A M B S R TR LB (3R 3) o

(1) “AuR” EERE TR B BRHE,E BRFZGANEYESN TN TAES HBUK LA AL,
WRRESFLHAETINE R, #id GIS &3t 0, = BA LA IR A SUR M X R &5 24 R
10. 15% , EZ 5 A FEIR 7 ORHER 7331 X DA R IR P R DA SRR B YR 01 X o X 263 X+ 3 1) A 0 2K B DAAK
HABEH s 7 KT AR, TR ERRX . BRI RIEF ST R RAESREX AR,
KL R HX S S PR T Rr S R R , A Bt AR AR IR SRR RAEIE 3R

(2) “HPEEUR" 18 L RANE , BREBRMIHERT ELH A—ERER AR R R, @l
GIS Gttt , Z P TR I B P A Ut X AR i 28 ARG 36.67% , 28 £ XG0, XHF
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W R X, T ST PR P T E B SR
KR S EERINE BB SRS EIT KT+
HITAYEHE, mERE—TUREG, RHEARIFER
B, ERIAAE SR TR T A1 4 X 43 2 SE e
%, RHES AR S EH CEPER/NEEM™E
HWEL ARG RS M Hh G B BT, R BB SR
o) R A, 38l e — 25 Bk

(3) “BEHUR" I8 T A ST BN T2,
T HAERIFRAEIEEY K, #Ed GIS &itatr, =F
BrMASAERERBRMXERS2EEHREY
46.93% , FESHAARELRILE K E KK B RF.
Y EAREER/NBS X EAILER RN R R
K EPE B OR L i AR BER BRI VRS, A
XU X, N M A HR AR ERE” RN
&, ZER—TAH S ERKE G, HT TR
F&, BIMKIGE S E RN, RE; 1L EFF & RIR
ST A EE R E KRB Xt F LRSI E , LR
B i A 5 A AR SR IR AN RIS TR , SE
JE BB AN B AR ST B R R B M BUR A G, 15 T
REBRMAERTRRPRESSER, B LS E R

& {#] Cutline

AT Insensitivity

g o1 AR Moderate sensitivity

B = ESUH High sensitivity
Wl %05 Extreme sensitivity

Bl mEEHESEEETNE

Fig.1 Yunnan Province land ecological sensitive assessing map

PR R IX 528

£3 ZEE 16 MU TIHESYBEERERS
Table 3 The distribution of each land ecological sensitive grade in Yunnan states ( % )

WMER FUB TEWR mEAs gam HER FEB PSS BESS BB
85 Kunming 1.02 2.45 1.99 0.06 %78 Lincang 0.38 1.64 3.63 0.46
Ffi# Zhaotong 0.29 2.29 2.92 0.27 # 4 Chuxiong 0.28 2.86 4.29 0.05
1% Qujing 1.16  2.45  3.97  0.04 7 Honghe .32 3.68  3.08 0.39
EE Yud 0.78 2.48 0.62 0.06 3CilI Wenshan 1.64 3.10 3.10 0.29
{3111 Baoshan 0.39 1.43 2.97 0.18 AFE Dali 0.42 2.36 4.36 0.31
A3 Simao 0.94 6.19 4.31 0.10 T R4S Xishuangbanna 1.04 3.50 0.41 0.00
WYL Lijiang 0.12 0.70 3.77 0.80 &% Dehong 0.36 0.78 1.69 0.03
3 J& Diqing 0.00 0.72 416  1.13  RIT Nujiang 0.00 0.04  1.66 2.06

AR Insensitivity ; H U Slight sensitivity ; 75 B 8URR High sensitivity ; # 8/ Extreme sensitivity

(4) “MRBUR” 48 L HAINES TR IR , AN ARE 55, LB HB L, & GIS &It artr,
A T HARERER R IR 2B TR 6.25% , FEASMERAL ER EANHMMEX, A
WRERES . W TR BUR A 7S5 KR, ARG A X AT R AR, DRI T & LR s

o B TIERMEHE R SR, SRR IR R SRR ARSI R R IR B s,

BEBR , 7E XU & SR SR T, = R U AR U X 5 AT RE RN, X X A
SHEEMRYES , IERE , AFBRRE AT K LR A R EMOEAFINERE, EAREIH TR
T, RERNES RS RV, BN _Ex i 280 R AR S AR, TGRSR R H ™
Ho (A, X AR B R i X A AR, BB AR SR B BRI AR, B 1kt 3Rk

4 i

T A SEURME T, OV KR R IRE S AR AP I AR A T AR KR . RIBARSFRNESH
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TR R, VT LA SE AR IR SR E S KR R B XIS R R a8 B, 3 A S IR
R 5FF R T R R A B TR R E . 28 A S SR B AR R, HXEUR
JESRME L AT R A SO E AR L o X T2 AR FRIR R AR B A7 , S8 HH R B T ik Sk [l A == 1A _E Y
SR AV RITE R B, AE OGN VT DAY Be AR P Db AT IS v B %o v B i A 9 T AL 47 TR A0 BB o
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Table 3 The distribution of each land ecological sensitive grade in Yunnan states (% )

HopH 44

States name

HuIH 24

States name

AU RO R AU AU RO R RO

[ 1] Kunming 1.02 2.45 1.99 0.06 iyt Lincang 0.38 1.64 3.63 0.46
W43l Zhaotong 0.29 2.29 2.92 0.27  #EHE Chuxiong 0.28 2.86 4.29 0.05
‘ i3 Qujing 1.16 2.45 3.97 0.04 £ Honghe 1.32 3.68 3.08 0.39
R Yuxi 0.78 2.48 0.62 0.06 3¢l Wenshan 1.64 3.10 3.10 0.29
{4111 Baoshan 0.39 1.43 2.97 0.18  KHI Dali 0.42 2.36 4.36 0.31
S5 Simao 0.94 6.19 4.31 0.10 PR Xishuangbanna 1.04 3.50 0.41 0.00
\ YL Lijiang 0.12 0.70 3.77 0.80  f#i%: Dehong 0.36 0.78 1.69 0.03
| 3l & Diging 0.00 0.72 4.16 1.13 %I Nujiang 0.00 0.04 1.66 2.06
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