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1 BIERERER

Table 1 Data source and description

. A IrPER ; Ab PR A
HAE A Name - . KR Resources .
Type Resolution Processing software
45 Landsat 8 OLI, HJ & LAK GF-1 i EREHR i
NDVI % Raster 30m ) -
Interpreted from Landsat 8 OLI, HJ and Gaofen-1 satellite
W53 Elevation A% Raster 30 m Google Earth -
F/KAfi{d Precipitation  HIH#% Raster 1 km eGSR LN ANUSPLIN
MR CR(E Temperature MH#& Raster 1 km the National Center of the China Meteorological Administration
T T H4% NDVI £t 18
SR % Raster 30 m ArcGIS
Vegetation coverage Calculated from NDVI data
+ HiFI FS R Landsat TM 1ZE14 (http:/glovis.usgs.gov/) FIEFINEEERE M EE
HiHA% Raster 30m R ( -p & ¢ g‘ ) T ENVI
Land use type Landsat TM images and spot investigations
Vesetation ¢ i Raster 1km s R BE VIR SR B
egetation type
p H!;f‘ W ggy:u Resource and Environment Data Cloud Platform, Chinese Academy -
s K8 Vector 1 km of Sciences (http://www.resdc.cn)

Geomorphological type

Mz a4 4 . NPP B E R
NPP~=APARx& (1)

A, NPP,, APAR,fil & 4333 H 0y ¢ IAE
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(4)
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 =——+ (6)
1-NDVI,
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TR Top SEFEWTSE XA NDVI 3k 2 5 KB I 24
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h=1

Krf, p=1,2. L AR (Y) MIAZE (X)
5325 Ny FIN SR 5R)2 b PARTIX 8P Y BT
o, Fl 0" J&J2 h MAIXY Y (A7 2%, SSW I SST
IYRAIEN T 22 2 FIFI 4 X R 22 BRI ¢ 42
THEMEICA[0, 1], ¢ (AR RS )28 0] 4
SRR, AT X NPP (AR R
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+ A PSSR 5 S T A 2R R A R 402 T
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BHLAN TR, A SORYE FAIELE (2017 ) HEHAEL
P B A LSRN, iR . BRI
Fi HE A SR . 020 1 9 28, BRI <5 | 5o—
10°, 10°—15°, 15°—20°, 20°—25°, 25°—30°, 30°—
350, >35°40h 8 2K, MEMEE mEE<0.3. 0.3—
0.4, 0.4—0.5, 0.5—0.6. 0.6—0.7. 0.7—0.8., 0.8—
0.9. 0.9—1 7k 8 JK. X T ARMHSIEEIM
X, ASCH TR BRI PR P R B — 80 43 2
2, DABRERAS R 50 X 22 ) (i 245 S HA AT Eed:
2 ZERESWH
2.1 1E# NPP ZESHHHES S EFEHRU

=R 2015 AFAEHE NPP (173 (8] 504 4n &
2 FR, A B FLNPP BRSO C 0—867.97 g'm 2,
PIE A C443.42gm 2, X —25 R 55k BHAE (2014 )
TEAETGIL PE S S X da ] CASA BERIREY)
NPP £ (C 422.73 gm™?) B h—5; SFEK%
(2007 ) TETEINAG 1z A AE S AR HIAR 53 25
FOR RIS A TR X NPP (. (C 407.00
gm?) BOMAHIE, A OB SR B B
ATEEME . St 5 ERL A BT R RL B s e
KAT W EE T OERE A H R H GLM_PEM 181
2010 4F =7 s A AE % NPP( C 0—1313.1 grm ™2,
PIEN C316.65gm™2) X, ASCAYEE L F 5
(S5 HILAML, R A RO TR, IR
PRAMK BB TR AR A TR 5 P AEYORAE
WL = M AR NPP e 7R 2 A%
Jry 2B B R o SRR, R X R T
T PGS, A X R EAR B, £
DR A IR PG AL A FE A R S A R, PRHb ) A
KICREFI AR, N2 sk Pa LR pE K 25 1
I, PRImAE B 2R NPP S s Im AR i ik or
A KB R, SROCRERIHIREAR ., ke

N

A

7 NPP(by C)i(gmi %)

g !lish - 86797

 ow 0

2 2015 F=RWFIEAEN NPP =& 570
Fig.2 The spatial distribution of NPP in the Sancha River Basin in 2015
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B, Bl NPP 2R/ iz BRI 4 —
SRR 2015 EMEDE NPP 14 32 S5 R 7 HEA TR
M, 2SR 2 Fii7R, MR 15 P R A W NPP
SR ERET, HEBmEE 75.9%; ti
FIHIZEHIXF NPP (iR 1k 2, g {54 0.167;
HABFZM R FXF NPP 25 [0] 4347 (R 1 K/INE B
g (ERHET, BRI SR> >R K, 52
AR R AR 45 R Bon, WIR T A AR A BY
FHEsR X HIBE NPP (AR ST, AT TP I T
T FION AR R R, R S S AR N T
538 A 3 2 s T HAB IR PR B sc B, H
o A T S TR A SE HGREAE NPP ()5
kg, Hoq {E0 0.778, A ZSH5MER O 45 5 W oR 1
SN, AR TS | W IR KO A
B NPP 25 [A] 434 B 5% 1 S 3 DX ) - HoA R -
2.2 AEMIHEEELXBXERE NPP EERHFHRE
O35t M R 2R HiafT45 R, AN g
T ZSSEHRIX N Y ] — PR 7 L R[] — M S B 25 25 Al
XN BYATE R X NPP 2 [8] 430 B9 52 ) M H i T
HAEBEES (F£3). ESMHIIEERMX A,
0 7 25 AT 25 ) NPP 23 [R]40 A 1 3 3 K 7, B
B SYIRT 71%. L R FHZE R HRifE 3k 7
TR A ML X S R HBIX X NPP BB 13k
20%L) b, MR L B SRR B R HX ¢
(B 0030 A% o VAR PR F-6F NPP (14 S0 75 L1 b b, [X T
Sk, BRI AINEAAR R R AR L X
() g R, 43510 0.140 1 0.166, TH7EHA 3
SIS X N HAFE IR 10%. TR
X NPP BfRE S e i I ZNEAR LR ke
PR L R, AR ST TE 10%—18% 7B R P,

TAE VR 5 R TR R BB IX, H: g (22
BRSO g HN 1/5. YK
TFXIHEHE NPP f# R I 7E R R SIE S A X rp
T A 25 S, (RHE YN TR R — Mg
FEASZERIX P, A8 NPP Y23 (1] S A5 X5 A [] 3R 38 A]
TFHma N A TS, BRI AR T g
{ELAE ] — M SR I A2 X N A HERE , Ande rhifidk - F
B, AR S R TR B X, - R 2R
FERCAAEDE NPP 25 [B] 5340 B 58 — K = SR 1MiAE
/AR L HL X, W R T X NPP R S UK T
MR, HEE SR e R A R

YRR R 5 ZEHile R P I, R s
NPP (%5 — RFETHT, FNPE A 2R, H

THM q [HHZEAKR
2.3 AEBMIERFEELERXER NPP ZInEFRZE
ER#R

T HAEFRMN S Hsf T4 R, 78 5 Fhis
TEARIHIX 2 (Al P R 28 HAT Y RE G50
XIAEAE NPP 25 [ 0 AR WA e ), HHAS B IR N
A MERG R . ASCHT T T R I HELERT 3 71
LHAEHTR, HE5R5E 4 s, &M HSIE
BIAIX A, R IHEFERT 3 M E SR AR
3 R R 7 55 5 ) — R R i B R A
FH, Q0S5 MR FK . SR R A
ZIRIAE H. il AR R SR A X 3 41 &
SZHANERN g {8, &3 HLHEMER g R/
HEFF Y0 gk & o> g g 1 S R AR v >
HRER B>/ NEAR TR, 1 IH BAREREE A X
B NPP A ARFIFEEE AR, (HIE e A28 %}
NPP 75 [a] 5340 0 2 WA VR R B R 538, #E ) — b

Fz2 HEH NPP ¥mMETF gE%IT
Table 2 The g values of factors influencing NPP

KT R T LA Y K ek K7k
Influencing factors ~ Vegetation coverage Land use type Temperature Elevation Slope Precipitation
g 51t q statistic 0.759 0.167 0.150 0.103 0.047

#3 AEMMEESXBXER NPP ZINEF gESIT
Table 3 The g values of influencing factors in different morphological types of geomorphology

AR TR 6 B EE S| RS S Wepe [“IN
Geomorphological types Vegetation coverage Land use type Elevation Temperature Slope Precipitation
. EP/&&‘T—E . 0.900 0.290 0.067 0.111 0.035 0.034
Middle elevation plain
WS
. Fh/lﬁ%/ie . 0.921 0.206 0.013 0.020 0.056 0.010
Middle elevation terrace
. EP@WEFAE . 0.798 0.133 0.030 0.029 0.084 0.020
Middle elevation hill
JINEAR L
J @ﬁi* . 0.712 0.121 0.140 0.118 0.063 0.018
Small relief mountain
BRI
PR 0.796 0.170 0.166 0.171 0.018 0.017

Middle relief mountain
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Table 4 The dominant interactions between two influencing factors in different morphological types of geomorphology
WA A FREEEM 1 FIEHEIEH 2 FIFEHENEH 3
Geomorphological types Dominant interaction 1 Dominant interaction 2 Dominant interaction 3
R AL i MRS FEBERE S B NIk FEH B 5 B N -
PRI . . . .
. . . Vegetation coverage N Temperature Vegetation coverage N Elevation Vegetation N Land use type
Middle elevation plain
0917 0912 0911
o FEREE 35 B N -t 1 AR S AL PR i B NIRK
. '_I Vegetation N Land use type Vegetation coverage N Slope Vegetation coverage N Precipitation
Middle elevation terrace
0.930 0.927 0.926
P B w7 35 B Nk FEBERE i B NIk AL o B N IRLEE
X .AL . Vegetation coverage N Precipitation Vegetation coverage N Elevation Vegetation coverage N Temperature
Middle elevation hill
0.810 0.809 0.808
IR FEBERE B NIk AL i N IRLEE FE B 5 B N -
\
. . Vegetation coverage N Elevation Vegetation coverage N Temperature Vegetation N Land use type
Small relief mountain
0.729 0.726 0.720
sk el AL 0 N IRLEE PR S B NIk FEH B 5 B N - ey
N
X . . Vegetation coverage N Temperature Vegetation coverage N Elevation Vegetation N Land use type
Middle relief mountain 0.819 0.817 0.815

POEELAX P, 3 U S EAEHE g (HYK 70%
PL L, {EA% e R Y 22 54N
2.4 #E# NPP 5 R X818 5 K& 500 FE F 2
NPP £ R8T

JRUBS: B 28 T LA AE B NPP (1953 [6] 40 A
fIE, AR NPP (1455 RUBS: DX 3R( B A5 7K 95% )
(££5), 76 5 ML A N, P 55 <0.3
R DX 3 A B 3 B <501 X B340 NPP Y 5 XU [X
I, (B[R] SR A5 2870 X P SF- 1) NPP 2FE A B
FRS AR MR I, KR AR
() NPP E R A/l Hofl -+ iR 2R R34 AT At
65 HIEER G M X VR 1400 m A2 45 NPP
AU DX 3k, A PSS SR 25 H NPP A v XU [X 4
SR AR A HL X YR E R K SR NPP 4% 1]
SIARANEA B I IE M B A A e R, (BT
T8 S5 i 110 b DX DL R AR K B /D B L IX 2 NPP
FA) i DR DX 3R, IXUBSE AN 48 7T LH Wi 5 i) PR - J2 1)

ik NPP 22 50, % 6 it TAH B E 515
EHABE L, Y S AR LS
R )2 R 22 7 5k, 35 E 43 LR 100%;
WO IR AR 5 M S5 0T 2% 1 b X 2 PR
YIRS, ORISR — | RSN,
FEM R X, R ke, 225 75
K5 WEHRRNIE B2 1) 2 (B) 22 S A R BT JrURT Hh i
B HUEE I . A3 B R N b DXz /N AR
e AT NG R T B S NG R TR S 6 e
VI REAR A X 5 TR R R R R
i M X 1 2] 25 Fak B 100% , WS R T, I
FEGHTRRAG, 20022 510 BB Mg WAk
3 itig

1 4T R NDVI $4 19 A3 %50 1 e A il
CASA R SEREECEAE2S R ROBE LR8I —2,
B TR BER T e B RURE BE o w& 3074 b DX ARk
PRI TR k2 R JoF (1 5 214 il H B - 398 101 0 A ol 285 A2

R5 FRMIASEEEN NPP SRE X EH R EFHE by C)/(gm)
Table 5 High risk areas of NPP and its mean value (by C)/(g'm™2) in different morphological types of geomorphology

BB AR LT IR gk 5 1 ik e VR L L NG
Geomorphological types Middle elevation plain Middle elevation terrace  Middle elevation hill ~ Small relief mountain ~ Middle relief mountain
*E@.HE%EE <0.3 <0.3 <0.3 <0.3 <0.3
Vegetation coverage
Y Average value 93.50 92.68 96.66 83.31 107.99
R A R K HE KK B
Land use type Construction land Waters Construction land Waters Construction land
SFHIH Average value 141.56 155.15 162.66 148.38 283.94
54 Elevation/m 0-1210 1405-1 497 0-1210 0-1210 0-1210
SFHMH Average value 251.63 274.46 294.85 285.53 341.68
Y Slope/(°) <5° <5° <5° <5° <5°
SEHI{E Average value 256.85 266.75 292.75 321.29 359.49
IREE Temperature/'C 15.65-16.75 14.54-15.06 15.65-16.75 15.65-16.75 14.54-15.06
SFHIH Average value 25225 273.65 301.22 298.49 332.10
[%7K Precipitation/mm 1421-1481 1481-1 547 0-1 131 0-1131 1481-1 547
SEHMH Average value 242.88 273.42 289.18 342.43 359.45
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*6 EXMEFHAREERNSEAGHBESL
Table 6 The percentage of stratification combinations with significant difference in each influencing factor %
AL SRR PO IR iR A FhEEAR e /NEAR D HR Rl
Geomorphological types Middle elevation plain Middle elevation terrace  Middle elevation hill ~ Small relief mountain  Middle relief mountain
HBE T E Vegetation coverage 100.00 100.00 100.00 100.00 100.00
A 2R Land use type 42.86 60.00 82.14 96.43 66.67
4K Elevation 66.67 33.33 85.71 75.00 72.22
Y% Slope 6.67 50.00 71.43 85.71 67.86
iR Temperature 100.00 100.00 57.14 75.00 75.00
[%7K Precipitation 33.33 0.00 67.86 717.78 60.71

——H R TE N R AR, 5T MR ) Sk
R TR A AR R X1 (AR5FiE, 1993 ). AR
FH 4 BR 58— 19 B KOG RE R FH R Bl 2 2R SC R 4%
(2006 ) X4 FEAH B RE A FH 2 B E 11530 17
B X AU B NPP, 45T REr = w22, ik, A
SCAE 25 g R DX 3 R 28 1 S At ot DG T g
b DX R 5 2 A0 5 HAH I e KOG RER FH 24,
PER T CASA FRALLE W TR M DAL ARG B
MW ST NPP R e R LA
FHSIE SR X NI e KAl , HR R 5GP
R — IR R R LT G A R /NI B
AR ARERSREEE (BB/DAS, 2012), FEWE 55 5 1Y
(B DX SR e AR A, KB R ) [ e A Ak
SeAVEHF= YRR m, B NPP REER R,
W Z AR VI R s IR A STl FH A
5 R Gutman et al. (1998 ) #2 H iy R E
iF NDVI $iit545 4, FEF, NDVI & CASA
FREAY R NPP (LR R, PRI — 35 2 [ A e —
FERREE (I 2R o TR X R B B2 NPP (225
), — 5L, JREE T DA R - R s SR
i, ISR B K BRSO A& S s S5 — 5w,
W EE AT DGl DA AR . PPIRPERT . 28R
S A A ML A R AR (RRETARSE,
2020 ). HUL, FEBE A 55 R 5 TR R B B RIVE XA B
NPP (iR Sk 2 s o ISR A2 N 72 0 -
il M R ) & AR Rk (RHedE ) 2007 ), FEBE
SFUNPP AN A B —Fl, Hoos [RIRRE A 3 7
S P E AR R M SRE SR AN IX P 22 57 3. it
R FHZETIXT NPP (1 ff B 1 78 il a1 B R v if
TR B3 HIL S5 AF 0T ST 22 1 11X 2% 11 3 P i 45 Hh 342 AR
B M DX AR T B AT, X 1T BB RN 7R Hb At
REE R, HEE s, ST IE .. AN
W55, FEBE NPP R R R B G 4% Wk X
NPP {520 7E 1L s DX R 8 25, SR oA Ll i X
DIEBAEXT 2=, B R B T, R IR
OrSEEE A . 7RI R TR & H A
VPR Fe B L DX, = b RS AR5 M 4 NPP %5 1]
AR KR ESHT, TREIR R R /)N

AL IX 32 NASE SR, oA 7 A Ak
YIRS AN NPP B2k etk il
X, MBS NPP 5 — K ESHF, JEE Ak
FFR A T = MR BE B RAIR IR 2 T A
IEFAERNEZEFRRA,

H AR IR 2 A 25 22 0 0 i BB G 1) R A 2H R
BR, BRAEBRGNZ AL (B CR A,
2018 ), {HJ, £5Fh FH AR T X3 S R LRSS B30
FEAERMEMER, TR SZA B S FEE
Fo 28 HAE G AR ) 25 S BH R - 22 (8] (4 19 1 58
HAEFRI R AR B NPP 25 [8] 4345 B g 1 o 7
FHFIEERAIX R HEAE T 3 A £
ZHAE 7 A A 5 5 5 — s A
FHIPRIVER, BEARMHEA T RZ 22505,
(R s, 7 5 At R Y 3 T A A SRt
R, W STt DX o R NPP (142 i 10 2% SR A vl 7
A 0 [ R A 2ot 5= L A P o o i
FIRAREE NN R o FERE R X R R i &
JE AR, RO, B R, $RE
MM T, R R AR B NPP (R
M, & HC B R . AR R G 2 (B A R o TRIRS,
W % B L PR F2Z R EAEH, NEZH)
. ZYEFEERITIRES XA NPP AUSEIR , LI
S R A A PR T AR RIS A

CASA FRF R FEFHE 1% (1) A4 i A T S Ao
#% NPP HLFRRIAY, 7R R R BEEAEHE NPP AU A8k
WRAGIIF 58 HP AR R A ] o A SCE I R FH i 40
R NDVI Hdi DL S G g i RO CREFI R 248K,
PER T CASA FABITEVE HTRRIR I ARG i, #5240
SEIRZEIEXT IR, #OATE (), iz 5@k
B 2 18] 43 R AR DT BE 19 K23 Ta) R (%) i v 52 0
AR AT E R R 2 — FIE, 4
SCERTT 2015 4F =20 s AR LI AN ] b
SIS X NIREE R X R NPP 25 [8] 734 1)
ey, R T 540 NPP 25 (8] /045 1Y 3 7
FIF A EAEH . NPP B KU X 8k A K 50 R
JZ[H] NPP s /)22 5k, (HA 5 R 243515 24N R 57
S ECK B [] RUBE R TR o R F NPP (1) ]
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IS, 43 BT R85 R 7~ %) NPP 25 [] 4345 1) e B it
BRI AR AL, THBRIERE . BRGS0 T AFEPREE
AR NPP (520

4 it

ASCHE CASA iR, JF Bk NDVI 4L
Wi, S5 R SR X SOk A o B KOG RER
RN = AN, 2015 AR RIAEHE NPP SEA TR, 7F
RO EERS F, R FHs BRERI g iR = 2
TR NPP 1EA RS S X K T 5
2 R A S PR [RI 22 AR, IR B % NPP 1
e XU [X 8 K 50 R 72 1] NPP il 25 S5k, 288
gEBunR .

(1) 2015 4E =2k A AEA B NPP 34(E A
C443.42 gm?, ZS[E)0 AR 2 BPEILE . AR IR 4
fIE o M PP 5 22 B AR TR 25 0 25 58 il s AR
B35 SR B RN NPP 23 (1407 1 5 2 s ) 1A
T, H g {HR 0.778,

(2 ) HBIEAS B L N FRRAAE XA B NPP (1925 (1]
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Quantitative Attribution Analysis of NPP in Karst Peak Cluster Depression
Based on Geographical Detector

ZUO Liyuan’ 2, GAO Jiangbo'
1. Key Laboratory of Land Surface Pattern and Simulation, CAS/Institute of Geographic Sciences and Natural Resources Research, CAS,
Beijing 100101, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: As the basis of ecosystem function, net primary productivity (NPP) can not only reflect the growth of vegetation, but also
is an important component of carbon cycle in biosphere. The study of NPP in karst areas is an important basis for vegetation construction
and ecosystem restoration. The quantitative identification of its influencing factors is of great significance for ecological restoration
and regional sustainable development in karst areas. Based on the effective interpretation of high-resolution NDVI data, this paper uses
CASA model to simulate the NPP of Sancha River basin in the typical peak cluster depression of Guizhou Province in 2015. The
quantitative attribution of NPP spatial heterogeneity of karst vegetation in different geomorphological types is studied by using
geographical detector method. Elevation, slope, precipitation, temperature, vegetation coverage and land use type were considered as
the influencing factors. The results show that vegetation coverage and temperature are the significant controlling factors of NPP, and
their interactive explanatory power to NPP is 77.8%. Geomorphology have macro-control effect on the spatial distribution of NPP. The
explanatory power of land use types to NPP in relatively flat plain and terrace areas is nearly twice as strong as that in mountain and
hilly areas. The explanatory power of NPP in mountain areas such as small relief mountain and middle relief mountain is stronger than
that in gentle areas, and the interlayer differences of factors in different geomorphological types show varying degrees with the changes
of geomorphological characteristics. The interaction of two factors can enhance the explanatory power of NPP spatial distribution.
Among the geomorphological types, the dominant interaction mode of explanatory power in the top three is the superposition of
vegetation coverage factor and another influencing factor. Therefore, in the future development process of karst area, the interaction
between various environmental factors should be considered, and the impact of environmental factors on NPP should be explored from
multiple perspectives and dimensions in order to provide reference for the control of karst rocky desertification.

Key words: net primary productivity; quantitative attribution; CASA model; geographical detector; karst mountain area


User
高亮


