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Landscape health assessment on Fin natural casis. CAO Yu',0U YAN G Hua ,XIAO Duning® (* Institute of
Geographical Sciences and Natural Resources, Chinese Academy of Sciences, Beijing 100101, China;? I nstitute
of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016, China) . -Chin. J. Appl. Ecol. ,2005,16
(6) ;1117 1121.

L andscape scale ecosystem health research could not only provide a bagsfor integrating natura ecological process
es and sociad economic values,but a o provide an gpreciated tempora and atia scalein deding with the issues
of reources and environment. The in natura oags landscepe is at the lower reach of Heihe river basn in the
arid inland regions of northwestern China. Owing to the lack of sufficient water resource from the wpper reaches
of Hehe River ,a series of ecological and environmenta problems are getting more serious in the oassin recent
years. Based on the past decade landscape change of the Hin naturd oads,thispaper developed alandscagpe hedth
indicators system including landscgpe change indicators,bio-physical indicators,eco-environmenta indicators and
cia-economic indicators ,and egtablished the criteria and weightiness for assessment indicators. The landscge
hedthindex (L HI) wasfindly figured out as 0. 3042 by using fuzzy comprehensve evauation method ,which
showed that the heath condition of Bin natura oasslandscgpe was ranked td* severdy ill leve” in the landscape
hedth assessment criteria syssem. The landscgoe hedth of Hin natura oass landscgpe today is much worse than
in the pagt years,with a badly unsustainable developing trend.

Key words Ecosystem hedth, Landscgpe hedth assessment, Index system, Fuzzy comprehensve eva uation
method, Hin naturd oass.
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(landscape change indicators,L ClI)
(bio-physca indicators,BPI) (e

environmentd indicators, EEI) (=cid-eco-
nomic indicators,SEI) 4
(landscape hedth indicators system ,L HIS) ( 1). ,
(Lcnis (L1 Ls)
(Le Li3); (BPN8
(B1 Bs) (B4 Bg)
(B7,Bs) ; (EEN 4
(B E); (SEN10 (S Sw).
2.3

[1.3]

T 7 K — 7] 2 S BBk Riparian arbor — riparian shrub(L,)
TR BT M B M Riparian shrub — desert shrub(L,)
FUREEN~ ERBFEH Desert shrub— desert grass(L,)
IR B — EEM Desert grass —~ Gobi(L,)
BREL 7K1 ~$'E Water area — other landscape(L,)
% |BEERTYEKERL PACL)
Landscape change { 34% B ED(L,)
indicators LCI(L, ..} | 544 FD2(L,)
Shannon ZHAEIEH SWD(L,)
RAEEHR DOL,)
BEaiR% CoL,)
FOAEIEH ASML,)
REEHEY AL,
FK &K Evaporation degree(B,)
AL Wetness coefficient(B,)
T8 Dryness degree (B,)
NEHRBHR Surface water quantity (B,)
. , T AREBEZLTIR Groundwater level change arca (B,)
_ Bio-Physical - Y4 Tk @A (KB Groundwater level change extent (B,)
indicators,BPI(B,.) | g fRMIE L0 FK LR IRTN,
Riparian arbor suitable growth condition change (B,)
TR EE RGN TR REREL
Riparian shrub suitable growth condition change (B,)

R FKF LB Groundwater mineralization degree (E,)
£ H {%

ey
B bk

R BEPAT IRIR R
Landscape health indicators systern, LHIS

HAE KRG Vegetation growth condition (E.)
b8 Sand storm (E,)
PR Biodiversity (E)
AR Ecological refugee (S,)
ARk B R Surface water resources per capita (S,)
F AKEEEE Human activities degree (S,)
HaRi ADI#4 % Population growth rate (S,)
5 A4 B3R 5 Chemical fertilizers consumption degree (S,)
Social-economic Y A3 GD PGDP per capita (S,)
indicators,SEI(S ...} | RALE AU Farmer annual net income per capita (S;)
HJTBEBUS I Local fiscal net income (S,)
/N2 AT#JT Primary and high school teachers (S,)
sh NSRS 32k A B Primary and high schoo! students (S,,)

Eco-environmental
indicators,EEI(E, )

1
Fig. 1 Index system of landscape hedth assessment on Ejin naturd oass.
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Table 1 Criteria for landscape change indicator s of landscape health as-
sessment on Ejin natural casig( %)

Criteria types

Code

Sugainable Sabe Degraded Sverdy ill Mogt risky
Ly <-20.0 -2.0 0 0 100 10.0 20.0 >20.0
Lo <-20.0 -2.0 0 0 100 10.0 20.0 >20.0
L3 <-20.0 -2.0 0 0 100 10.0 20.0 >20.0
Lag <-2.0 -2.0 0 0 10.0 10.0 20.0 >20.0
Ls <-20.0 -2.0 0 0 10.0 10.0 20.0 >20.0
Le >10.0 10.0 0 0 -50 -10.0 -5.0 <-10.0
L7 >10.0 10.0 0 0 -50 -10.0 -5.0 <-10.0
Lg >10.0 10.0 0 0 -50 -10.0 -5.0 <-10.0
Lg >10.0 10.0 0 0 -50 -10.0 -5.0 <-10.0
L1o <-100 -100 0 0 50 5.0 10.0 >10.0
Ln >10.0 000 0 -50 -10.0 -5.0 <-10.0
L2 <-10.0 -10.0 0 0 50 5.0 10.0 >10.0
Liz >10.0 000 0 -50 -10.0 -5.0 <-10.0
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2 (BPI) L HI; i ,LLHI LHIg
Table 2 Criteria for bio-physical indicators of landscape health assess L Hl,
ment on Ejin natural casig %)
Criteria types
(ode
Suganable Sabe Degraded Sverdy ill Mog risky 13
B1 <-100 -1200 0 0 5.0 5.0 10.0 >10.0 LHI = W, - C 2
B, >10.0 10.0 0 0 -50 -10.0 -5.0 <-10.0 i&
B3 <-10.0 -10.0 O 0 50 5.0 10.0 >10.0 8
B4 >100 1000 0 -50  -10.0 -5.0 <-10.0 LHI, = kZWBkch (3)
Bs <-10.0 -100 0 0 50 5.0 10.0 >10.0 =
Be <-10.0 -100 0 0 50 5.0 10.0 >10.0 4
By >100 1000 0 -50 -10.0 -5.0 <-10.0 LHI3 = "ZWEmCEm (4)
B >10.0 10.0 0 Q0 -50 -10.0 -50 <-10.0 1[‘]
LHI, = Ws,Cs (5)
2.4 Z e
,Li Bk Em Sn L: Lais
, B: Bs E E
S So,LHI; LHI; LHI3 LHI4
, Wij Wek Wenm Wsy j k mn
) vCLj Cek Cem GCsn ] k m n
2.5
4
LHI = Z Wim, Cimn, (1)
i= ’
L HI (landscepe health index) , Wi w1 ) , ( 5.
i v Clm, i )
3 (EEI)
Table 3 Criteria for_eco-environmental indicators of landscape health assessment on Ejin natural casis
Criteria types
Code Sustainable Sable Degraded Severdly ill Most risky
E1 | Widdy | | Partidly | 1 Partidly 1 1 Mogtly 1 1 Widdy 1
B Clearly improved Improved Partidly degraded Degraded Clearly degraded
— ! — — r = —
! ! 1 1
Es Times | Intensity | ! Pyt 2 b f | o .9 ' Timest intendty 1
E4 1 Qearly 1 1 . | Clearly |
— Changdess; 1 Increasng; | Decreasng;1) Times—er | ,and intendty | or —timest or | ,and in-

tendty L or 1 ,but damage | ;2) Timesand intensty —, timest or | ,andintendty | or t ,but damage ; 3) Times t or —,and intendty —er 1 , times 1

or ! ,andintensty | or 1 ,but damage 1 .

4 (SEl)
Table 4 Criteria for social-economic indicators of landscape health assessment on Ein natural casis
Criteria types
Code Sustainable Stable Degraded Severdly ill Most risky
5 B 2 9 ’ , s 5
S t Clearly 1 1 | Little ! | Cearly |
S <-20.0% -20.0% O 0 10.0% 10.0% 20% >20.0%
Sy | Cearly | ! 1 Little t 1 t Clearly 1
S <-20.0% -20.0% O 0 10.0% 10.0% 20% >20.0%
S t Clearly 1 1 Sowly 1 | Little t | Sowly | | Clearly |
S As above As above As above As above As above
Ss As above As above As above As above As above
S As above As above As above As above As above
Sio As above As above As above As above As above
1 Increasng; | Decreasng ;1) None ecologica ref ugee without such potentia problems;2) None ecologica ref ugee but with such

potentid problems;3) Few ecologica ref ugee;4) Many increasng ecologica refugee;5) Much many increasng ecologica ref ugee.
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Table 5 Weight for landscape health assessment indicators on Ejin natural ocasis

Index Weight Unifying  Index Weight Unifying  Index Weight Unifying  Index Weight Unifying
weight weight weight weight
3.0 0. 3750 L, 4.0 0. 1429 1.0 0. 1250 B1 1.0 0. 1000
(Lcn Lo 3.0 0.1071 (BPI) B, 1.0 0. 1000
Ls 2.0 0.0714 B3 1.0 0. 1000
Lg 3.0 0.1071 B, 2.0 0. 2000
Ls 4.0 0. 1429 Bs 1.0 0. 1000
Le 1.0 0. 0357 Be 2.0 0. 2000
L7 2.0 0.0714 B, 1.0 0. 1000
Lg 2.0 0.0714 Bs 1.0 0. 1000
Lo 2.0 0.0714 2.0 0. 2500 S 4.0 0. 2353
Lo 1.0 0. 0357 (SEI S, 1.0 0. 0588
L1 1.0 0. 0357 S 1.0 0. 0588
L1 1.0 0. 0357 S, 2.0 0.1176
L3 2.0 0.0714 S 1.0 0. 0588
2.0 0. 2500 E; 1.0 0. 1667 S 2.0 0.1176
(EEIl) E, 2.0 0. 3333 S; 2.0 0.1176
Es 2.0 0. 3333 S 1.0 0. 0588
Es 1.0 0. 1667 S 1.0 0. 0588
Sio 2.0 0.1176
: 3
: ( ) ; 6 7, ’
; LHI  0.3042, “

, 0. 3142 0.2400 0.2667 0.3587,

“ LI T ”

6
Table 6 Resultsfor landscape health assessment indicators on Ejin natural oasis

W|_j CLJ‘ LH||_J' W|_j CLJ LH||_J

Index Index Index Index
L1 0. 1429 0.1 0.0143 B1 0. 1000 0.5 0. 0500
(Lcrn L, 0.1071 0.5 0. 0536 (BPI) B, 0. 1000 0.5 0. 0500
Ls 0.0714 0.5 0. 0357 Bs 0. 1000 0.7 0. 0700
La 0.1071 0.1 0. 0107 B4 0. 2000 0.1 0. 0200
Ls 0. 1429 0.1 0.0143 Bs 0. 1000 0.1 0. 0100
Le 0. 0357 0.5 0.0179 Bg 0. 2000 0.1 0. 0200
L7 0.0714 0.1 0. 0071 B~ 0. 1000 0.1 0. 0100
Lg 0.0714 0.5 0. 0357 Bsg 0. 1000 0.1 0. 0100
Lo 0.0714 0.5 0. 0357 L HI, 0. 2400
L1o 0. 0357 0.5 0.0179 S 0. 2353 0.3 0. 0706
L1 0. 0357 0.5 0.0179 (SEI) ) 0. 0588 0.1 0. 0059
L1 0. 0357 0.5 0.0179 S; 0. 0588 0.3 0.0176
Lis 0.0714 0.5 0. 0357 S, 0.1176 0.7 0. 0823
L HIy 0. 3142 S 0. 0588 0.1 0. 0059
(EEIl) E; 0. 1667 0.3 0. 0500 Ss 0.1176 0.5 0. 0588
E, 0. 3333 0.3 0. 1000 S 0.1176 0.3 0. 0353
Es 0. 3333 0.3 0. 1000 Ss 0. 0588 0.1 0. 0059
Eq 0. 1667 0.1 0. 0167 S 0. 0588 0.3 0.0176
Sio 0.1176 0.5 0. 0588
LHIs Q. 2667 LHIg 0. 3587
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Table 7 Resultsfor landscape health assessment on Ejin natural casis
Wi, CLh, L HI;
Landscepe hedthindex  Index
L HI =0. 3042 LHIy 0. 3750 0. 3142 0.1178
L HI, 0. 1250 0. 2400 0. 0300
LHI3 0. 2500 0. 2667 0. 0667
LHIy 0. 2500 0. 3587 0. 0897
5
LHI 0.3042,
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