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fEE Ll 2000—2018 4 MODIS NDVI SZECHEHRIR, F TR0 i RAE S s b IR X AR B 35 5 (FVC) |, 4%
Frat BB IRIX. FVC 2 AR RRRAE, R85 A AR E ARG S, iz 1 H BRI g R 5T [ AR . A ZRTE s Xt X
WRE FVC z5[B) 43 i i . 4553 . 2000—2018 4, FUERIEIX. FVC 2B, #MK#E3EN 0.013 (10
a)l, MRSy 8.2%, FVC % ik X e HE L 0 L K AR AP X, R R A sz it Vb Ak 1 b 34 B X R 3 54
FEVPHLIEFEIX , FVC BARAY IX Sk Ry L3 T 5 VD A BEIX o AN [ 40 X A R Bh 7% FVC 43 [a] 43 A3 A9 fi g 1 STl o
AR R, ARRE KRR R LT T SR A B X . VS 1k v U Hh YA B KRN HE Ll e B Ll KRR 4 X FVC 23 (R 4 AR
(9 = ER BN R T, S R A S Al U - A B X A R B REh N T A, SRR R R SR BRI
T RR GG XA BASH I L IR ELX. FVC 280 i EZ RSN, A H % B R 5 A s v Hiva 21X
FFE L Fr ez 1L b K PR ORI X FVC 23 (8] 437 9 2R K -5 AKX FVC 23 ] 43 A 152 e 0 A2 e X 822 5. 32 AL
PR EREE R Wos , BUEF 22 AR LUOSE RIAE AR MU R E A o 2. AZRTE S SAERKE . B A AR E R L
[ RENS B0 7/ Mo B FVC 25 ()40 A1 o JRUBS 400 2 U 31 190 345 B A K (93 BN AR /K i 316.4~486.0 mm, V-3
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Variation in fractional vegetation cover and its attribution analysis of different
regions of Beijing-Tianjin Sand Source Region, China.

MENG Qit, WU Zhi-tao'", DU Zi-giang!, ZHANG Hong?

(*Institute of Loess Plateau, Shanxi University, Taiyuan 030006, China; 2College of Environment and Resource Science, Shanxi University, Taiyuan 030006,
China)

Abstract In this study, based on the MODIS NDVI data from 2000 to 2018, we estimated the fractional vegetation cover
(FVC) by using the dimidiate pixel model and analyzed the spatiotemporal characteristics of FVC in the Beijing-Tianjin sand
source region (BTSSR). The geographical detector model was used to detect the impacts of natural and human factors on FVC
spatial distribution at the regional scale. The results showed that the FVC of the BBTSR showed an increasing trend from
2000 to 2018, with an annual growth rate of 0.013 {10 a)* and the vegetation increase rate of 8.2%. The areas with high FVC
were concentrated in the Yanshan Mountain Water Source Protection Area, followed by the Pastoral Transitional Zone
Desertified Land Control Area and the Otindag Sandy Land Area. The area with poor FVC was concentrated in the Northern
Arid Grassland Area. Different driving factors in different regions had different explanatory power to FVC. Among the
natural factors, annual precipitation was the main driving factors controlling the spatial distribution of FVC in the Northern
Arid Grassland Area, the Otindag Sandy Land Aarea and the Yanshan Mountain Water Source Protection Area. Slope was the
main driving factor controlling the spatial distribution of FVC in the Pastoral Transitional Zone Desertified Land Control
Area. In human activities, the number of large livestock at the year-end was the main driving factor controlling the spatial
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distribution of FVC in the Northern Arid Grassland Area and the Pastoral Transitional Zone Desertified Land Control Area,
and the population density was the main driving factor controlling the spatial distribution of FVC in the Otindag Sandy Land
Area and the Yanshan Mountain Water Source Protection Area. There were regional differences in the influence of other
factors on FVC spatial distribution. The results of the interaction detector showed that the two-factor interactions were mainly
the double-synergy and nonlinear synergy. The interaction of human activities with annual precipitation and slope could more
fully explain the spatial distribution of FVC. The range of suitable vegetation growth identified by the risk detector was the
area with 316.4-486.0 mm of annual precipitation, 48.4%-57.6% of average relative humidity and 2.5-7.9 °C of average
annual temperature, while other driving factors were different in different zones.

Key words fractional vegetation cover; natural factor; human activity; geographical detector model; Beijing-Tianjin sand
source region.

YRR S R EEH R, REREE K Ky AW, a0, 2SS AR B E R
Aty YIS E REATYRAIEIN . BE RIS Bk, 9 NI AAFRUR R SR AL 3R 55 Fy)
JRBER [ I g At A P B ST A S SR A A7 P MR A5 (fractional vegetation
cover, FVC) RMt#E CEFEM. 2K, Ko 7EMH A BB A S Gt XS A 4y Bl bl
TR ADE R EE Sy, 0 55V AR S IR BRI AR AR SR A AT 5 S
HAE S, MR s mA e SRR B R 7 PO DO A A 5 B A B I se
BB

AR, HETRBREREIER FVC 2 7040 R AE S fm BT A AR REERE, I o A5 00
T TM/OLIL s B HE, b 7 iadb+ 2 A Rl X 1) FVC FIAE B AR A B 0L s i [ 45 1k T
Landsat 32 & &, xR X FVC AR A BEAT R 3 A7 s 28 AR5 BER A MODIS NDVI £ i 5 8%
W B FVC, IR 1 A A S AR B S AR AE . XS SRR T FVC IS E) 4 SRR, JFSR F AR
KAPHTON, Bk 72 43 B O0AE Jy g PR B e B A T T FVC AR AL BKBN PR 3, 1 X B 5l R 2 o 5
Wi FVC 2% (8] 73 AT A AL {58 BRI U 20 o 3t BRI 25 2 R0 22 8] 73 e 1 DA R 48 7 L9 )i SR 3 A 7 i —
FET e it 207k, AMUBERS € B4 &% B 7B S BUE, B RE 20 i 2 R 7 2 A2 LR F I, 4%
DU PR A2 ELAE P 2 B RN A 2 (R A 5 1

CAAE A AH SR B FE XA R AR AL 1 B SR BR B 0 B B3 . SEBr b, BEE N SRTE X B AR 8
T-HRFE AWK, AR A Z B AR R R, N S Bl R AR K PR 52 M)t 72 S T 48 K
BRI, ASBEFAE 2 A S RGB IR X FVC BKE) 7 I, A R& AR R R0 R A A AL 52, i Y
T NS R AN RIS S A IS . BT FEEE T MODIS NDVI 3%, RAE& T
TR H AU VPR IX FVC, 4 AT 2000—2018 4E TR IP IR X FVC B 28 A8 A% f5, i b 2
RO GRS O D IR X FVC BB 5 K D347 480, 2 Wit se X FVC A2 4L i ak s 71, LAY
N HCHE RPD YR DX AR 25 22 A A AR VR 5 i B ) 2 AR A0

1 HARMXEHARGE

1.1 HREXEER

O RD IR X [ RO SO AR AL B A R T X AR S IR BRI . Sk K ok E R AR S
WTAEBHE XIS, U R TEX (38°50°—46°40° N 109°30°—119°20° E) #mdbnt. K. k.
ive. N (BWEKX. BT 175 £ 8 . W X)), E: A 45.8 5 km?4181, Z X i
FRM LR, WA LR, A L. TR, Zh, L)IAEE, ZHUEKERE, SR,
it PR e, WERR, ERmABLUCRE, AR, FRXAMmERE LM, OERER S
WX, EEEREX . BETREX. B TFRX, £FEATRmEK, BFERAZWmEEL,
BRI 75 C, FHMEKE 4595 mm, BRI, SERKAY, LEPEEFLE,
EYFR LY 2500 mm, ZUNERKER 5 H EFELRPRA, HEFERKBEHK 70%, &5
B DX 2R BRI 2 — 20, ARSI S R R A T B, B KD YR DRE X A oAb T R RS FE
X\ VEMEIE IR X . RS Y0 4 A B X e B K YRR YT IX 4 NIEIX (]
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Fig.1 Location of the study area.

[ d6#+ 2 % RJE H X Northern arid grassland area; 11: V%3515 7 vb #hv6 21X Otindag sandy land area; T11: 4R 438 48 5 vb 44 L 1 v 22
[X Pastoral transitional zone desertified land control area; IV: #& L B (L Hi /KPR £R 47 X Yanshan mountain water source protection area.
T [A The same below.

1.2 FERKFESmAE

AR E USGS ¥l d0y Chttps://lpdaac.usgs.gov/) K AG IR 235N 16 d. 45 6] 2 3%
KON 250 m ) MOD13Q1 ¥/~ 5, WX EH 8 SiME, 4 %N h25v03. h25v04. h26v03.
h26v04. h26v05. h27v03. h27v04. h27v05, K KAE & k& iz H NDVI i . < e ok
BT ESZEAEM Chttp://data.cma.cn/) FEAE o [ T A0 PR 30 55, BIEERKE. £
Y. CPIAXTIR R, SRF SOME B AL E G Cinverse distance weight, IDW) X< R E3E HE 1745 1A

WA, FRAE AL S PO 2SI 2r BE %0 90 m. BUF MR AL (DEM) 4 SR8 T B2 B ik AL
WA 2% 5 K o0 [ BREFE R ) Chttp://dwtkns.com/sitm/) , 25 1] 43 35285 90 m, 1§ /] ArcGIS 1) 3D

TR R B BE (S . bRVEALBR K ZE BB 5 (SPED) 2 it X 48 T A5 0L 0 B8 S48 bR, A 905 1%
E (1) b T /0 S 0 1R 328 H A0 B R AR B IE H S kL, IR A Thornthwaite J7 kT H 3R T 230 508
i

. B 2000—2018 AEMIER KB LB, NDFEREE T (NEHGIHES)Y PO (L
Ao E%) P GrdbE gt ESE) B e gt aES) P (RETRIHES) B JoN
FOE R D IEIG B T2 T 2002 E4 a5, A LA E Bt R i AU i 5 2002—2018 4 (R E Al
GritapE ) 6,

FVC SElZcda R AL g et vk (B 2>, BPEHE 30 mX30 m MIZIERELL, &0 1 m HERE R
HEH, HAEEY, iE 1, EUEEAE 0, ARG iHE S ER, A R S8 GPS #H47 &4,
SRIGIE ArcGIS HUl AT RAE S AR b JE T R AT PR UM B M A, BF ARl FVC Bl S
MODIS {55152 FVC E AT A /0 Hr, LLIESKREGUE MODIS NDVI 08 (8 B

T B YR AN S ) oy HR R[], 25 G R IS HRE ) S AT 55 RS B R, BT e AR R BTk
X B s AT R AERTY, pR T R AR I SR AL A ON B B A A AU B R B, R, TR HEZE S )
R B AT B B AR B
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Fig.2 Field sampling points (a) and the design of sample plot and quadrat (b).

13 HEHREBEZETH

&t 0 B R BREMER TT BG4 JE X2 2 Al R i A 4l - 358 P A 4L 23 AT AR BE A5 I ASC i ol ) 2 4
A1, [

(NDVI - NDVI,_,)

FVC= (NDVI,,, - NDVT,,;) (1)

. FVC AW EEE: NDVison AR LB HE 78 55 XK NDVI {E; NDVlveg N4 A
TG NDVI f. it b NDVisoi:fti B iZ % 0, NDVleg fAE A E 5 G o i KME, HEH T2
FeHRKAE . B AR, AR MRS AR Z KR, NDVigi 1 NDViveg 152 FRME 2 K42
tho fEIEBABG G EAES FVC B, EERIEAKIE G XK NDVI 5 /ME A& KE R
NDVlsoit Ml NDVlveg, AHFFERH 0.5%0) B 15 FE A NDVI 1) B FEIfE, @& RIS 0.5%0H)
NDVI {E1E N NDVIsoii, R iH45% 99.5%F NDVI EAE A NDV lveg fiti 5 58 KD I8 [X ] FVC.

FRYEHE ¢ X SEBRIE I, [R5 1 AN ROSUaE s A SC B R AU X 3k FVC 3 2brifE, % FVC ok 4
XK, mul R ELE (0SFVC<0.05) . KHE#EHE (0.05<FVC<0.25) . H1H ¥ 7% 5 &
(0.25<FVC=<0.5) MiEtE#E A (FVC>05) .
1.4 EHELEITE

LA 70 1, 6 i 5 ) 0] B P A 4 06 sl B A 3 AR B2), A 3R R

RCR = S10P€ imean x N x 100% (2)

A RCR NHEH I LE; Slope N N FEAEBE IR bR RIR ;. mean S N AEAE B 48 b5 17 34
B N7 5K .
1.5 HuIBIRNEE

iy PR PRI 2% B8 05 BRI & R 7 XA B DTk 6, B NP K A R 40 2 R SR B R I s (] DG BRI
B2, Gz Y EE PR B AT, o FVC fE AR R, HHEMFARX FVC ke IME (@) , HAR
T

ZL

2
h= 1Tk

q=1-

no (3)

e g REESESRIERTER: h (=1, 2, - L) AGEHH: M n 25082 h fleX

HREA B E R OhR o HRIHE h A& X772, q fHYEHEY[0, 1], q fEBRR, 6 WIREma X5
FVC IR ) k5 B3l
PSR &8 FH T 1E 5% WS B FEANF 7 XK FVC E, JFb T B e, Mg B v
KHF X3, FVC #K, FT i FVC 4 X kB4,
LHAERHBRMA T HNAREF X GERKE. FE. PREMENRE . S, FRRME L
o NDERE, BiH@EmRmBD [ RgXE 532 BAERXT Y (FVC) 855 18] 73 5 iR ) o 18 5 38 2 I
[1] Wang JF, Li XH, Christakos G, Liao YL, Zhang T, Gu X & Zheng XY. 2010. Geographical detectors-based health risk assessmen
and its application in the neural tube defects study of the Heshun region, China.
International Journal of Geographical Information Science 24(1): 107-127.
[2] Wang JF, Zhang TL, Fu BJ. 2016. A measure of spatial stratified heterogeneity. Ecological Indicators 67: 250-256.

. 2017. 72(1) 116-134.
[Wang JF, Xu CD. 2017. Geodetector: PrlnC|pIe and prospective. Acta Geographica Sinica 72(1):116-134.]
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550, ZEAEH A RINE 1R,

#1 T HAEHISE RER
Tablel Types of two-factor interaction result

2 HAE A Types of interaction q g value comparison
ARk MEFEFLE A Nonlinear antagonism a(X:NX2) <Min[q(X1),q(X2)]
HFEHLVER Single antagonism Min(g(X1),q(X2)) <q(X1NX2) <Max(q(X1),a(X2))
XUH[FI{E F Double synergy Max(q(X1),a(X2)) <aq(X1NX2) <q(X1)+q(X2)
HSZAE ] Independent action q(X1NXz)=a(X1)+a(X2)
4 i I517E ] Nonliner synergy q(X1NX2)>q(X1)+q(Xz)

Xi: HZAF & 1 Independent variable 1; X,: H 4% & 2 Independent variable 2.

1.6 #EFRIZEUR(E BIRE
1.6.1 $E#RIEEL

AORFUR, AEFE T A KD TR X B B, 3Gl R, AR
TR T2 DXAE G 5 PR K AR DS A s T R BTTR L, PR K B R 35 i KD TR AR 5 TRE X A Bl 2R
K FEBER T pUEXDIEX S Z 5K, it PR & 52 R E S . T s X IR X B
o PASRAE 2 M IX, 3o B TR 3 R R A 1 R R 2 — . 2002 4 1E 2 SE i ¢ VD R AR A VR B
TR, ZXEN 32 NRES TR AL AR BN Xk, 2 AFESEmHER, T ER
B, R RME R Sk, BitiEkim . N OB ANREN s . K Rate. Bt &
oo FIERBCEEJE I, ABFFUREE SR, HIE. AKIES) 3 KK, 10 DNIKSHEH 7, TR K7 X 50
KPR TR X AR 73 X FVC HISEH
162 R

BEX U D IR TR XA 4 X, 4 & WK 7342 8 1 pr ik 22 047 40 2504, Horp, b+ R
JRya FE X 43 2 31541 AT, EFZIA O HAFE X /3R] 17061 1THE, KRBT LG B X 1S
B 7784 fTHuE, Ml BRI HOKERY XS5 10836 (TR0 . Bk VAT AR ARAE BRI 9 2 S TR
Fe 25 B F X FVC 78 (8] 73 A R RE IR, ORAEAS [7] 43 X 2 Ta) 5 B0 AT EE 1
1.7 HBERIERZE

AT TR F R A B o0 2 5 A8 5 SNV BB IR U AH 45 & 1 7%, X T MODIS NDVI ##E i
H FVC HEATIRUE . A T IR UERB Y TSR A R HERE I, A 2011 4E 7 I EFANILIIEY 42 AN RAE
AUFD 2018 4F 8 H BFAR UL 38 AN SRAE mi (S BAE BEAT DG AT DIAHR RE (RD L TR ZE
(RMSE) AP fE bRk I B RS B, 3R bR A T

Y (Cu-TH(C-T))
B I (4)
RMSE=\/%Z§V:1(CSL»—CM»)2 (5)
s N RIRFERNE: Co BRBEME R Coi Ron LM S5 RAE; Co Sl &5 I

2 ZERS59H

2.1 FEERIE

HE 3 ATULAEE, TG0 o A ER FVC BMES 2011 4 7 H f1 2018 4= 8 H sl FVC
1B 2 8] A0S P s, R2 4799 0.8367 A1 0.8669 (P<0.05) . 80 /NRFE AL FVC SZillfl 5 HE ML
tedgizi, H{ES N 0.49. 0.55, HAMZE 0.06; H/AMESHIN 0.14. 0.12, —HAME 0.02; &K
B %4 097, 0.95, —FAMHZE 0.02; HAHMWRZERN 0.09. LLEIEFRIYUEAFIAH MODIS NDVI ¥
fHE R R IR X FVC B — & B RHE R 4T M .
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y=0.8955x+0.094 . y=1.0088x+0.0118 °
08 R’=0.8367 P<0.05 s | R?=0.8669 P<0.05
. O

o
>

HLME
Value of simulation
°
I

HOE
Value of simulation

o
o

X L L L L s
0.0 0.2 0.4 0.6 0.8 10

SeE F A
Measured value Measured value

2011-07 2018-08

B3 FVC SClfE 5 BEUE B A 5%

Fig.3 Correlation between observed data and simulated data.

22 HEWEBEEENRZSHIFIME

HE 4 iTLLVEH, 2000—2018 F, HEHKIPIEIX FVC SRR EF#as, MKHERAN 0.013 - (10
a)t, IR N 8.2%, KFAFHHE THEIERIEHES. FVC ¥WEN 030, fH/MEHILE 2001
fF(0.28) , HIKJE 2009 4 (0.28) , WREAZIN 2001 Al 2009 4F R KPP IRIX KA TR ET R H
fF. KAEHITE 2018 4 (0.34) , R UEXPIEAE S TR — 2 SR, HEAKIR
BRI NG . M R LUK IEORIP X ) FVC ¥R, 1A% 0.48, K HEZEN 0.03 {10 a)*t, HEHHE
W 11.8%, HIRJEVEE R o vb s B X AR Ao B s v 4 R iR EE X, FVC {E 2508 0.33
F10.31, HEKHEZF 554 0.01 F1 0.02 {10 a)t, HEHIEINZE 354 6.4%F1 13.6%, b+ F 5 Ry 2
X FVC HMERIL, Uk 0.22, FEMKHEZE N 0.006 {10 a)t, NN 5.3%. H-FH1H KI4E bR
BB T LA Y, SUE RGP YE X FVC I3 b T3, FVC Al v g i i .

HEE 2 aUUEH, HEXIIE 4 AKX, B FVC W XIS T A /e o XA 1%, AV T
1800 km?, HJE FVC. fik FVC 7 & s Rk b ash Hdr, Je+ R EiRE XK FVC & 5% X 5
W, Wb 23.0%, FHHEEHXIDIRTG B T RE XA A AR KORBL P55, AT TREAHEAE NS, 7
PERERE B K TR 3% . . | FVC 78 55 T AR Ok S i A (HaR L P b /K R BR3P X1
i FVC 7 5 X 32> 10.4%, b3+ 2R R R X s FVC & 5 X300 0.1%, i SR — e 2
TAECHUS B3 AL, EAFEEX B, S o XA R IR, Rt B T
TSIt p 4k SR AR M . TAE, DU AR T — I TREAR AR, Mt PR EeEEESRE, SCEN
o
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0.55 -
0.50 |-
© 045 2
> y=0.003x+0.4528 R?=0.568 P<0.05
1 g 0.40 |-
=
3s y=0.0011x+0.3184 R?=0.198 P<0.05
S - 0.35
T §
E 030 |-
=
(= _ - 1
05 L y=0.0022x-4.1367 R2=0.376 P<0.05 .~
—v—1II
—a— [V
0.20

[ |, y=0,0006x+0.2105 R*=0.063 P>0,05 . |
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018
FYear

Kl 4 2000—2018 FEA 43 X FVC HIAZ L RFAE
Fig.4 Variation characteristics of FVC in different zones from 2000 to 2018.
#2 AR RARZERFVCH S
Table 2  Different FVC types for different partitions (%)

XI5 7 FVC No FVC 1 FVC Low FVC 1 FVC Medium FVC 75 FVC High FVC
Area 2000 2018 2000 2018 2000 2018 2000 2018
I 0.3 0.1 71.3 48.4 28.1 51.4 0.3 0.2
II 0.3 0.2 19.6 9.6 74.2 82.3 5.9 7.9
i 0.3 0.1 11.0 5.4 85.0 89.8 3.8 4.8
v 03 0.2 18 08 47.2 36.8 50.8 62.3

[ AR B )FER2EX Northern arid grassland Area; 11: VE3 AT yb iy 2EX Otindag sandy land area; I1: R4S F iy b A6 L Hb v BE X
Pastoral transitional zone desertified land control area; IV: 3 1l Frf 1Lih /K 437 X Yanshan mountain water source protection area. & The
same below.

2.3 E T Geodetector I ARE 4 X FVC IEBIEF
2.3.1 AE4 K FVC IRz EFiRN

T b BRI A A 5 R IR AR AR, BN & IR PR DR AN A 43 X FVC 2R (A4 S
fEMIsZm 3 AE. B 5 ATCLE S, b+ REEEHEEX N EEIRSE FEEFKE, MR JEE
61.2%; V-3 HHX IR BE B R R SR T B K &, fRRE I8 52.3%, [RItt/K 43 &R NS TH] B e T %
Xk FVC ZS[8) AR AE, A% DX I Wi A 2R KRB E IR S IR 73 AN ETGshIKsh IR 1, 4R
KK B L BUR R FVC ZS 040 A0 10 3 B BN f) o WS Ty VR BE X FVC 28 (8] 40 A 520 ) e K
PRSI R F RAFEFEKE, RN 28.2%; HIXEHE, MR8 26.1%; £ NRESNWRH ¥+,
N VB BRI DT B R, fRRE 19 18%. 3 P2 52 R 8 i s WAk By B X FVC 28 (8] A 1
BB T, fEREIIN 28%, ENKIESHIRBNA FH, G RKPEE LXK FVC =3 (8] 73 A1 1 5%
Wi JJie R, RETIN 14.3%. 2l g L Hu KRR X FVC 25 [0) o0 A 1) 35 B2 J AR DK 3l J1 fiT N2
TEBNREN 15 MR KRN VB, R 105108 30.1%. 8.9%, M T iZXIMEGS . . .
HEFEANOKRE (X, ) , NOFERSE, NRESIME, Fibxt FVC ZE 5 mk ol T E
K. RIS K R ERERE R, EAT SRR, FHRAE TREX AR X
R BE IR T 15%, XF FVC 20 A IS AN B i, 5™ B 45 2P e o &5 IR — 2



8 M A A 2 AR

K5 AIE 7 X #3838l B 7 1 e e (q)
Fig.5 Decision value (q) of driving factors in different partitions.

V: £[X Whole region.S: 3% Slope; P: 4EF&/K# Annual precipitation; T: £ Annual mean temperature; SPEI: Fr#Efk [ 7K 2%
B8 % Standardized precipitation evapotranspiration index; RH: “F¥JHI X2 &% Mean relative humidity; livestock: A K44 & k%L
Number of large livestock at the year-end; pop: A 1% % Population density; aff: RFIEMHE AL Accumulated afforestation area.

232 HEBEEERIEFRZEER

TR MAAE T X FVC 1 E SR TR0 N 896 shidb 47 A2 BAE R, AR TR FVC 256 43 A7 240 1
WHLE . HRKE TS5 NG FX FVC B BEAER 200 FER . JE4 % 0 [F A 5
7, AEGXHNESFLZHEERRMEEZES

¥ ARRET 5 NG AR MBI TR 10 T4, i 3 wTUE L, b+ FiR
TEERIX DLAE K & “PIIAIE 5 AN RGN £ B2 BAE R R, R I 37E 35%LL I, =mmkETE
AFEKRFEAET, NG FVC 2= oA fE IR A F . EH A DG X 2L HAR R
S5 NBIEB R B SR, AFR R LS AR AR FE R A, MR JIE 30%LL F. &
W2 A8 VDAL IR BE X RS IR FE BRI W . SPEL 5 AZOWEBAZ B, HI P AR 25
B, BREIAE 29%0L E, UiBIYEREE. SPEI MaE T NI, FR R L. R iEARIEXT FVC
25 (8] 3 A RS20 o 3 L P B 1L K PR AR X DLAEBR K 2. SPEL. 35 ARS8 N FBEARZ HAER K
B, DU FIVE AR Y RIE R D 3, fEREITE 30% UL b HAAR R 5 NG 3 128 BAE Al R
IR T B TR AL R, SR & IKE R X FVC 28 0] 40 A 1 52 Wi A Se Sz iy, 1 2 A 3 5 B
HARLR M g . R TR BAE AN FVC 25 [8) 0 A I s i A 2 1 58 1) 2 sk 72, 1 2 230000 H 5] 76
AR LR P IR AE B, BRI B 48 55 R S 28 14 4 5 RN .
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#3 BAREZRS NEES KA AR
Table 3 Interaction between natural factors and human activities

X 5 B F2EH XN X, q(Xa) a(Xz) q(X0Na(Xz) ALHAR R
Area Two-factor interaction X;N X, Type of interaction

ERKRNA D% 0.61 0.07 0.71 LR P R
AR RN SR TG A 0.61 0.09 0.70 X EE A
AR RRR R NEE R A & SR8 0.61 0.30 0.67 M EE
SPEINEAR KM 7 S5 0.24 0.30 0.63 AEL 4 R4

_ PR N R K A 0.52 0.30 0.57 ST EAE
PRI BN 3 0.52 0.07 0.56 L EIE
SPEAARH R N B AR TR 0.52 0.09 0.53 X EE
GEANIAGE SN P53 0.04 0.30 0.53 JELR M 1A
WBENFEAR KL B Sk K 0.13 0.30 0.38 L EIE
SPEINA FI# 0.24 0.07 0.36 AR L R 1
WENN PV 0.26 0.18 0.38 X RIAE
GRANTIAS SN - PN 0.13 0.04 0.37 ARLR M B R
AR R NAE R M B Sk 2 0.28 0.04 0.37 JELR M 1A
FEREK RN RTHE AT 0.28 0.03 0.34 JRLR LB R A

_ ERNRIEARER 0.13 0.03 0.33 A2 P R4

T PGB N D 0.12 0.18 0.33 JELE VI LR
BURE VAR O 3 SR8 0.26 0.04 0.33 ARLR M B R
FRKENN A% 0.28 0.18 0.32 X R
SPEINA 1% i 0.06 0.18 0.31 JELR 1 i [ 1
RN DB 0.13 0.18 0.30 ST EIAE
RE OV AR O B Sk B 0.28 0.14 0.37 XU FIAE
BN Bt AR AR 0.28 0.11 0.32 SUHR I
SPEINSEAR KA & k% 0.27 0.14 0.31 ST EAE
BN 0.28 0.08 0.30 L EIE

o SPEINAII%E 0.27 0.08 0.30 ST EIE

T SPEINZ T AT 0.27 0.11 0.29 S I E
FEREKENN LR 0.20 0.08 0.26 XU EAE
R EN RV IEMR TR 0.20 0.11 0.26 X A
SRR K ENAE R KM B Sk % 0.20 0.14 0.22 X IR
PIAARHE N R iR R 0.10 0.11 0.22 e EE A
ERKENAOERE 0.30 0.09 0.39 XU A
FEREAKEN BTG 0.30 0.01 0.38 Lttt FIE A
SPEIN R T IEM TR 0.26 0.01 0.37 AL FIE
WRENAN DR 0.29 0.09 0.35 SR A6

- FE MK NEE R I 35 Sk 0.30 0.04 0.35 ARZ W R
SPEINGEAR A & k% 0.26 0.04 0.34 JELR B [ 1E
SPEINA 1% i 0.26 0.09 0.34 S EIE
SIS R BE N R G AR TR 0.20 0.01 0.32 AELE P R
I NAE R K B Sk 0.29 0.04 0.32 X RIE
BN R Gk ER 0.29 0.01 0.31 e R R

2.3.3 HWE = E IR E T H XU R

F T Hb BRI 2% 0 ARG BRI 28 A R T R0 % X 3k FVC IS ) 4 AR R AE,  REIR A FVC AR 15 I
BRI IX I (B fFKF 95%) o FVC BMEBCR, & IRShH 1 HRE EiE G A K.

B A K BB, JbFREERHX FVC WE RE NEE ETH A, EEiswy
YR XOR AR BOAZ By ST R A, #al BB oK YR GRS X 2 B A E R E S BEE
SEIAEXT IR EE S, b R R IR B X . IR e G E X . RPOCZ A T VDA R YR BE X DL K
el Fe B L KRR X FVC WE EIA R IIRES; HEAAT S, MEFERKE. P
MR, FVC SE RN T, 4 RlfE 316.4~486.0 mm. 48.4%~57.6%, FVC ¥){HiA 3 i
K, REKSREZE LREE NS THEEAERK, WIEET/KSRES T TR ETREBXEEELK
FIRREIAE R o BEE BRI, HEXDIE 4 AN TREXS FVC BES 26T & 5 BRI 21 E
e, EHTE 25~79 C, FVC HMEZX R K, FEFEFZESEMFA & FRABEE M, maABEHK
IR, & EAEYD K B E, FERAE KBNS, 6T 52 Ko BR i X AR 1 S PR AR AR R, B E
W R TR, ARG X EEIA Y HIE X FVC ¥E 2R N, 7E 5.08%54.23°
N, FVC ¥MEE R K, RPN FVC WEEI N PG ETHAb#a3A, el B3 oK 95


Administrator
Highlight



10 M A A 2 AR

R IX FVC BIMERIN ETHE TR &S, fERE>209, FVC HIMEIERIEK, 7RI MR
RS S R AR A HEACIR L, BRI EE MK E. & SPEI MR, HERKIIET
FEX 4 NrIX FVC BME AR FRES, 7£-0.6~-0.2 B, FVC HEXFIHRA, WEHEE TRMT
5T R BRI 2 R AR AR A R KRR L IR o B G AR A L RO & S ML R N
BRI, RERIIE 4 AN TRXE FVC BEZEESNZACRE, T AESER TN, #15
NGBS FVC Z AT R R R, Bk, Sl ARIEE M FVC 2 A 73 A R AE A — B

#4 AR X &R TG B R A (EARKF95%)
Table 4 Suitable limits of the driving factors in different partitions (95% confidence level)

X7 Driving factor I 11 Jiil I\
K E Annual 316.4~335.3 (0.33) 405.9~442.7 (0.55) 398.0~404.9 (0.45) 460.0~486.0 (0.56)
precipitation (mm)
SEEIHIAHESE Average 49.5~57.6 (0.27) 48.4~51.5 (0.35) 56.3~57.1 (0.32) 54.1~56.0 (0.52)
relative humidity (%)
4EH)3E Annual average 2.5~3.5 (0.23) 5.2~6.3 (0.35) 6.5~7.5 (0.34) 6.8~7.9 (0.51)
temperature (°C)
SPEI -0.6~-0.3 (0.25) -0.4~-0.2 (0.35) <-0.4 (0.40) <-0.4 (0.53)
Wi Slope (= 5.1~42.0 (0.29) 18.5~54.3 (0.47) 20.6~62.7 (0.44) 24.5~32.9 (0.57)
M ARTHEFY Afforestation 94231.8~165435.1 268946.6~357826.7 (0.34) 86352.5~159385.1 (0.37) 163176.7~240245.6 (0.49)
area (hm2) (0.23)
HEAR KM 3% Number 167.1~207.9 (0.27) 48.2~87.3 (0.36) 0~6.8 (0.33) 0~5.6 (0.51)

of large livestock at the
year-end (=104
N H1%5 5 Population 9.6~11.3 (0.25) 109.6~139.8 (0.46) 145.3~192.7 (0.34) 561.5~922.8 (0.54)
density (person * km2)
F55 P HUE N B IR B R T8 38 B PR S P92 ) FVC 24918 The value in parentheses was the mean value of FVC corresponding to each
driving factor within the appropriate limit range.

3 i i

AW ARFIH FVC BT T st KPR F 5 X FVC RIS ARG, o P B HR 0 2% 455 70 5 8 4y
By FVC ) o3 A ) IS A1 A R SR B R 7 2 (8l A2 BAR S . B ARE, 2000—2018 4, 5T
FERIDIR XA o B T30, (HA AR, Hrh, JbE T RREEREX LT TR, BT 5
AR, SEREKE/NT 200 mm, KR Z HZAKER, AKEASAHEE, Fn b NS R i s
TH ¥, T FVC RIK. HK, AP R X FVC B, %70 X2 stE Kb IR T2
M SR B X, RRER, 2RI E, N EAS BB B ST B, BUE FVC
1, B, ZIX A O IR . IR B AR S TR I B A7) 7 B Ak S Z 0. VR Ik T v b A BEIX
FVC EE N T AR v A LR B X, AR B BRI 28 R 0 25 R T Jn, R %0 X FVC
AIRZ M AL T 4R Bk &, A B IR 7, BARXT FVC HYsZ M2 a3, B3R -1 Ui 2
KEMRE, KEWZEXERYREEDPFES 2B, g FVC M2 w4, Hit
FVC . el R ltKIR R X FVC Sy, ] R RN IZIX SR B 2R R DLVE Ll TR AR
E, BTFREX, VA REM TARMEOKAEE, RARE s T FVC.

HUHERD U XN AE REAT B2 1R E A A b, DM i) B R AT 2 DOV BE . & IR EAN (] #4363 B0
SKANSE B, WK & T RBHE M SF R E B AR R R AR, IR RABAE RS2 M1\ 10Xt B2
PREE L BER R, e b 450 R R E AR S R U I R R M. AR FUR AN DB AR A S R
Fo RIFEMEBCGRBBHEM . FIL B CIRIEREE I, 5T/ Asa B b B )
R Z A 3R B SR 43 326 1 o v PR DX A R s AL A T4 I IR < o e R
BNTIEAWOINR, BT AR b T SR B = A R 28 0 a4 . DRIk, Ja et F T BLEE X AN [ B IX
SR A [R] 15 i FHO0E 5, R S I B A R 2 L AR 10 % T U S SR A AT SE IR N BB AT

HUEE YD YRR B AR I o o AR A R S L A S X AR SRR L, R T R R E, Al sl T
DX 28 Ak 2 TR R o AELRE X S VD U IX ) AR AR B A0 TR AP i B, TR IR X A K AR
RIGELH VDA LI T 2R B, Vb A R AN SO X 1 & T AT B 3 BR A& I Bk, A T IR —
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WTREERRR, WA L@ s X R faE, NAT T g IR ORI, RSt ntid
PP TRE LR A 1 BB o

4 & £

2000—2018 4, HUEXWIEX FVC R EJHE#, FvC HfEA 0.30, HIKHE Ay 0.013 - .10
a)t, MBIGINES 8.2%. A L, SR RIAR SRR ARE, FVC B i DX h 72 e 1
[ Lyt KRR X, R AR ARAE i s b Ak b v B X RNV 38 08 S vb HUVA BEIX, FVC 02 1 X d 4R o
FEALE T R H Ry iR FLX

HUHE RGP IR X & IR EN R 70 FVC IS A B ACKRZE 5, R K B4R ] AL i+ 2 s b i
X EFRIB O HIE FLX . L R LUK IR GRS IX FVC A3 R 0 A B E R R, AR 10>
B 61.2%. 28.2%-. 30.1%. L2 B AR MW DAL LR X FVC 2 (8] 730 A 1) 3 25 ]
R, ARSI 28%. AR X FVC %5 [A] 40 A (1) 5 W A7 7E X 3k 2% 57

FUEE KPP IEAN[F] 73 X H AR R 5 N 83 3l 2 18] 552 ELAR 352 DLW ) 1 AR 2 4 03 [R) 4 O
T FR, AW FRER T & WS B T ROE BAE R R, A TR T SRS T FVC 5
Wi, J9iNiR FVC 25 a7 A AR AL S it 1 I B 5%

JRISE AR WU 25 R34 3 B AR A A KV B D 4 B /K i 316.4~486.0 mm. SFHIAH XS 48.4%~57.6%
FEHR 2.5~7.9 CXI, 1 HARMKE T WAEA R 2> X Z AR ZE SR . Pk, 7AW tE Kb IR A
3 DX AR AR A TS BRI, 78 40 2B AN [ 23 DX B AR 0
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