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Variation Characteristics and Influence Factors of Net Primary Productivity
of Vegetation in the Three-River Headwaters Region from 2010 to 2015

HE Qian, YANG Xue-qgin®, Dai Xiao-ai"?
(1. College of Geosciences, Chengdu University of Technology, Chengdu 610059, China; 2.Key
Laboratory of Geoscience Spatial Information Technology, Ministry of Land and Resources of China, Chengdu
610059, China.)
Abstract: The ecological environment in the Three-River Headwaters Region is inherently fragile, so it is of great
significance for environmental protection to grasp the temporal and spatial variation characteristics of the net
primary productivity of vegetation (NPP) and its influence factors. Based on the improved CASA model, this
paper estimated the spatial distribution and variation characteristics of NPP in the region from 2010 to 2015, and
introduced Geodetector to explore the influence of vegetation, climate and topography and their interactions on
NPP. The results show that : (1) The spatial distribution of NPP in the Three-River Headwaters Region decreases
gradually from east to west on the whole; compared with 2010, NPP decreased most seriously in the central region,
followed by the western region, while NPP increased in the eastern region in 2015. And the decrease of NPP was
greater than the increase of NPP. (2) The influence degree of various factors on NPP is different. From the
perspective of the current spatial distribution of NPP, the influence declines as following: NDVI, solar radiation,
precipitation, temperature, elevation, slope and aspect; From the perspective of dynamic variation of NPP, NDVI,
precipitation, solar radiation and temperature are the main forces. (3) The interaction of various factors on the
spatial distribution status and dynamic variation of NPP showed a double-factor or nonlinear enhancement, and
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the interaction between NDVI and precipitation is the strongest. (4) Geodetector can indicate the influence of
various factors and their interaction on NPP better, and has a good effect.

Key words: NPP; CASA,; Geodetector; influence factor
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Fig. 1 Spatial distribution of NPP in the Three-River Headwaters Region in 2010 and 2015
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Fig. 2 The spatial variation of NPP in Three-River Headwaters Region and statistical graph from 2010 to 2015
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Table 1 The contribution rate of each factor to the spatial distribution of NPP

it @A HhE

NDVI X PR R IR [ )3 i
q 0.9589 0.7407 0.7029 0.6427 0.5371 0.2498 0.0198
p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
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Table 2 The influence of the interaction of factors on the spatial distribution of NPP

NDVI PN GRS FERIRE =1 Wi i)
NDVI 0.9598**
PN 0.9644** 0.7407**
RGN 0.9644** 0.8063** 0.7029**
AR 0.9667** 0.8252%* 0.8495** 06427
i 0.9652** 0.8277** 0.8618** 0.6757%* 0.5371%*
i34 0.9657** 0.7788** 0.7307** 0.7815** 0.7103** 0.2498**
i 0.9606** 0.7465** 0.7162%* 0.6502** 0.5546%* 0.2677%* 0.0198**
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Fig. 3 Results of the Risk detector
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Table 3 The contribution rate of the variation of each factor to the variation of NPP

NDVI K BHAES R A EVRE
q 0.4637 0.2926 0.4464 0.1110
p <0.001 <0.001 <0.001 <0.001
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Table 4 The influence of interaction of various factors on the change of NPP

NDVI pN L) GRS FIRIE
NDVI 0.4637%*

PN 0.5773** 0.2926**

GRGI 0.6306 0.6004** 0.4464**

YR 0.5515** 0.4861** 0.6105** 0.1110%*
FE: < 7FoR XL X2 W52 HARFAARVERS SR, T8 P RIZIORO N T3, **FOREASIRM A, X1 X2 % NPP I M mFE#H B4 1
F St

s LR B AR R A TGS NPPHIFE .
5 4 it

AT ) CASA B Al =T [X
2010 i 2015 4= NPP #¥[u] 43 A1 S sh A28 4k, HFIH
Hby PRI A5 R 0T T 2w PR R 2 R A2 AR G
NPP 2% [H] /3 AT DR 5 A A 52 m 32 245 H DA
T

(1) #Ak =TI MIX NPP 25 8] 43 4 2 53 W]
2, HZARRPE NPP Z#ijk/N. 2015 4 2010 4
NPP {8 F 1% 51.999C/m?%/a, i #Hh[X NPP
WK TP EHBIX , NPP Ja/)s 3 B 78 0~
100gC/m?/a, T Z< &BH1X NPP $#40, 3 H NPP j#/b
BATHINE.

(2) T F BRI 2% RS A e R 7
ANFZIA PR 70 NPP 25 (8] 0 AT DR IR 52 0, B 7 A
S DR IR DT R AN ), A b SR IR e R 3R>
SAER R SHIE R 2 . NDVI TR R e, JLih
KBRS AR RN i, 3 ) I DTk R A X B/, %
PRl -1~ ()58 HAE A2 30 9 LR - 5

(3) MBIAS B & BB A2 A0 NPP A2 4k
[FE2m, NDVI A2 sk s K7, HCOhF
PRy, H&F T2 AR BRE 71 5mst, 5
3R Z S LI FE 2 G 5 . AHECT NPP (175
[ AT BUIR, 2 R 1 A A2 BAE FXT NPP AR (K ) 5T
HiR IR, LI NPP 23 [8) 4345 F1AS Ak 5 0 3 25
ESPCTIIEA =S

(4) HhERERI AR VAT NPP R 5200 [ 35
W EA B I RCR, X R 7R A Bkl X3 R
FURE Y 25 18] 53 A e FLAR AN ) — i L2

T UL, A R X 158 Bt
SRR SRR, AR AN Y 77 TR
T NPP (19 E SR E2mA R 2 o 11 AN JSTE 30 an A\ 11 %5
PRGN 3 TR S AR AR 2 R0 NPP AR 4k [ B 22
A28, AR I 7t 220 N RIE S R RN R,
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