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Abstract; Human activities and interventions may have various ecological impacts. Quantitative evaluation of human
disturbance is critical for analyzing the effect of human activities on the regional ecological environment. Such evaluations
are valuable for understanding the driving mechanism of ecological change and regulating of human activities. In addition,
information obtained from the evaluation is helpful to prevent or reduce the potential ecological crisis, and useful on regional
planning and policymaking. In this paper, we review the quantitative evaluation methods of human activity intensity from the
perspective of ecological impacts. We found that a majority of existing studies mainly evaluate the intensity of human activity
from two aspects: pressure change and state change. In the aspect of pressure change, weight —based multi —index
superposition systems are established to evaluate the intensity of human activities. In the aspect of state change, human
activity intensity is evaluated primarily based upon land use change, ecosystem service change, or multi —factor state
change. In addition, this study provides detailed descriptions of methods that are widely applied in the evaluation of human
activity intensity, such as the human footprint index, karst disturbance index, ecological footprint, and landscape
development index. Finally, we discuss the current problems with the quantitative studies of human activity intensity and

give our suggestions for the future study.
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Table 1 The classification schemes of human activity
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Fig.1 Quantitative evaluation methods of human activity intensity
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Table 2 Quantitative evaluation of human activity intensity based on weighted multiple index

Tk iR paavaAinp | G T DX R AR R
Approach Proposer Establish time Ecosystem Application area Scale Transferability
difference
T , o .y SV )
Human footprint index Sanderson 5 2002 v Hisb A5 X R o
TR 0I8 % Van Be _
ARSI an Beynenet 2005 x VRS 5 B EET I #
Karst disturbance index L (35)
MRS RS 2 RUZ %
- . - SRR o
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Table 3 Quantification of human activity intensity from the view of land transformation and landscape change
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Landscape T A SR REME SR LDL,,, = z %LU, XxLDI; 3 5 fr A7 + B 2 sej/ha yr! Reiss %[59]
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i 55 i AL R

SR Jr i B 2R A
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BJ58 2R A 4580 ( Human activity intensity index, HAII) ,

B & S5 B 4550 ( Landscape development intensity , LDI) J WL % & 3 BE4E 50U Brown 2% F 2005 4E42
TR A AR PREE TR B i 48 AR, A ARV IE M) 2 Odum MY RE(EFEIS . LDI 3 i 1158 5L i 1]
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Bk RAE T A6 % AR Az i, PRI, AR 2R R GE IR 55 10 28 A T LA S e s bofe N SIS 376 2l i B ) A= 285
ARG S5 T RN, AR BB G R bR R A7 1Y N2 5 TR IR K e 46 2

HR A = 7189 A28 5 H ( Human appropriation of net primary production, HANPP) i 549 4= 5= 1)
(NPP) A LIRS R GENR S5, I FRAT TR HANPP WA 2 TAE R R G0 55 728 Ak 0 P-4k N 2635 2o B2 1 48
Fr. HANPP F8¥AE A SR 72 11 (NPP,)) 552 PR AR AR S R G b A i (NPP)) 192218 H
TR RN G R L 77 0 0 LU BB i e A A A8 R GE 4 T AR B2, 5 1) HANPP X A=) 24
PR . I T LUER (D) T BT (k) 2l (kg) M AL,

HANPP = NPP, - NPP, = NPP, - NPP_. + NPP,
s, HANPP S g0 e 7 S NS i T NPP i TE BRI A 77 1, NPP Sk S i AR SR B rh B AR
Yrig St NPP H BRI S22 01 NPP S AE A 4 7 T Ok &

AZSIRIKFEMHE B0 ( Human freshwater impact, HFT) Doddset 55 IR K A= 25 R G R 45 1 HEAL T 4
BRORUE E KIS SR AE S RGBS, @ AR %) 6 MoK A 25 R Gk 55 1 sl , ik mids 2
FIRIKFENAHE B ( Human freshwater impact, HFI) . iX 6 FfiR 7K Az 25 28 48 IR 55 40 45 A2 W) 22 A 1% T 0 48 8K
( Biodiversity stress index, BSI) , ¥R 7K i it s 1138 %0 ( Freshwater commodities stress index, CSI) , 4187784k
( Disturbance regulation index, DRI) , i & S HEL#8 5% ( Greenhouse gas release index, GRI) , 7K it J& 1 78 %%
( Water quality stress index, WQI) FIZK % H 113540 ( Water availability stress index, WSI) , fFFE45 SRR, A
KA T RERBAEIRAKI S 1 4%—20% , P A FE AR T S S AE S RGRS

J
HFI = Z Pi,lulalvalueP I
i=1

FH HF SR ARIRACE MR AL, j AREFE RIS P, e TR GRS ¢ F A BRI A 25 R GE R AT A BV
BRGMSS R A B, P, SRR o X BAE S R G S5 f i K L, AR atR « AOME.
323 ETZRENTHEKL

AL EAE S G RIS Z R AUUL | N A 2728 3 T 2R 1 1 2O 2 A PP AR 35t
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B, Mildrexler 25 A 2009 4E4E H Modis 4B T840 ( MODIS global disturbance index, MGDI) RN ikl
JE T HI NZETE Bl 5 A0 A w48 BORTHE 23 1 2L ] 22 4k, 26T MODIS [l 3 7™ & (1) 1 3% i )& ( Land surface
temperature , LST) 13558 AU A 8 5 %0 ( Enhanced vegetation index, EVI) B 4G MR K LST S5 K EVI #Y
Fe 5 HARE Z AT 24 K LST 58K EVE R B E AT, Bl TR 0 o %07 B 48 1 Bk
MGDI FIHEBERS MGDI BRI, THRA SRR IR 4. SHEBEEA 32 2T P0mE, MGDT B {E 76 5 %50 1 [k
B s A E TSR LST 5 EVI B R4 B E K, 80 MGDI Y BUE IR W 2 1,

R4 Modis £ FEEIHERAX RIA

Table 4 MGDI calculation formula and explanation

MGDI 27l Wk MGDI FEBEET MGDI

Type of MGDI Instantaneous MGDI Non-instantaneous MGDI

AR (ST 0 BV post ) current year(y (LST 0 /EVL ) curent year(y
e MGDI,,, = e L MGDI g ing = : - pn
Formula (LST,,/EVL, post ) lti-year mean(y=1) (LST,,/EVL, post ) multi-year mean(y—1)

MGDI,, A& 48 BE AT ) 23R A4 25 T 346 80{E , LST,,. (°C)  MGDIy,, 18 3E B B (19 2 2R 2E 25 T He 98 $UMH, 1T,
JEE—AE T 8 KA BN LST AR R A, BV o (C)RIE—4EPIIIG 8 KA LST I94EI KA, EVI,,,
SRR LST BRI ] 255 1Y EVI SR R AH, current year 28— NFTAE 16 KA EVI BY4FE R KM, current year
(y) 248 H A oRl K ( multi—year mean (y—1)J2¥H (y)EHH ﬁiﬁmﬂﬁzﬁj\,multi—year mean (y—1)J&45 H i
BRRT AR AR Z BT 247 ST,/ EVI, 0 FFI1H MRS Z T 4E LST,,. / EVI,, A3

e

Parameter declaration

MGDI : Modis 23k T P35 % ,MODIS global disturbance index

4 BWSRZ

SR UL, HETE AL PEO AZETE Sl B S 1 — & ik (BT — 2R R TR B k. (1) R 2 Al
AR HRE N TG S TR BR A Bex A& sh THRSE T i, (2) A PF ARG S s & A
S ) R B AR 22 6 e g s o ] DA ST AR N (HF Z 9 3R B, ARG S5 R % 2 5 e ) 15 )
SER A ARSI A AR Rk, B X SIS 3 B AN A A A AV £ Wik | K g
W2 R A EAE T B A PPN ik AR AR E S (3) X NI Zh 5 B A o A sk D VERR FE VR, T
FIR NFE B 28 W) 22 57 28 AR (B 7 A0 B TR 90 v A (8 i A ek 248 20 80k, 8 IUAE PP i
Al Phiz H 2 kb r vEAdT | RIS 25 5 A OC B —F8 R N 11285 B SR R R AT 25 SR EA T I0IE . (4) BB &R
TENZEIE SR B R ik . 4an BT R i F A2 210G #2881 S B 7 — e BB L e (R B8 E 3l
G AN R 1B T S W 7t = S B M R e b i S P a0 S0 <9 Dl = o o8 o N SR ) Y | E R ST
1B H HPR A= 288800 7% JEAE N 1 54T D L

AT ZE s 2 1 A PFH A3 Sl B v 6 A= 283800 19 7% &, X5 e AT GEAT LA R JLAS AT i as 2. (1)
FEFRARIE AT, T DA T XA AR |, B IR A% AR B A 8300 1 A 236 sl A, AU & T4t S 2 T %
B, (2) FFRETABRGEMIEN X, X B AT LA AR — TP A B RS0 5 BB 1y XS 2L
F G NI SR LA AR S RRE . O T DL ARG SR AT R R A A R G I NI Sl B g AN, DI
NEREVEM AR A B RGN SETE SR B ZS (3) Ik ARG g0 A 2 s m i ML B 5T, o 2K
1% Bl B AR SR AE (LR AR A

BEAN X N6 it A 7 e P R B 8 DA E 7R ZEXT A fabr AL, BT B e A ARG S e, A
[7] DX ELAT AN [R] 1Y) SR PR AR a5 AR B 8 B AR i o NI 3 T 1 B X T DX Sl A R R e e LA o
B S X NG S A A, AR I AR B o R K TR IR A | UK B A T =
S AT FRAE BT R Y R FH I 5 T SR B PR B o o 9 B ALl B (EKC) AW Z R 2 (E | R R R E )
(ecological capacity) FIRIZRE 7= 11 (NPP) Zed8 bR R | Wl K A IG5 T A HE bR -5 2R AE X I 0% U5
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HRE TR AR ARG L , AT ARG T T — 1 b DN IS Bl B2 A AN FE AT 332 Y 2 N . E R O T i PE
T A B, A S R 5 1 AR SRR B, 55 AR A R AH L AT DAPEf— S b O A S B AR s R
BRI b R SR BEFR bR IR R 28 1 5 N 289 3h R 7 1180 10 A 1 56 2R A B i A B Al ] LS e A 286
TR AR SRR I (D B 45 A I TP K IH DI v 29k

e, FATE AR DX SR A P AP B 70025 X SR G sl B, L R AR A S e S5 M X (5 B [
sk o7 RN I R 285 b DX 3T b SR e PR b X 8 N SIS0 3, S A L A R4 R PR Tl i, B O AT sh A AR 28
RBIE R Z N7,
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