55 43 55 5 S & 7 i Vol.43,No.5
2023 4F- 3 H ACTA ECOLOGICA SINICA Mar. ,2023

DOI: 10.5846/stxb202202050295

BRI B R R, R AR S AL AN S0 B0 A 1 5RO I R R L AR A AR, 2023,43(5) ¢
1784-1792.

Yang A L, Zhang X P, Li Z X, Li Y C, Nan F S.Quantitative analysis of the impacts of climate change and human activities on vegetation NPP in the
Qilian Mountain National Park.Acta Ecologica Sinica,2023,43(5) :1784-1792.

SR A AL TE X A0 L E 3R 2 B R A
FEhMEEHNE

BER RDNEY O FEERLFER BT A
1 PEACIE = B S5 PR R B, 221 730070
2 i EREBE P I A SR RPESTBE , 22 730000

FEE AR 1L E A AR R Vb th X H B 0 A 25 28 4 o B A /K R 7, F 9 LA i AR Ab X b X ) AR S T e B P
o FT 2000—2019 AFEARI%E L E 543 Bl 1Y) MOD17A3 38 83 , R — e et 1A A AR DG 2 T 22 J0 4Pk 0105 FI B 22 43 1T 45
T, A3 AT T AR L G A i 0 44 A 7™ ) (NPP) I B2 35 88 R L SR8 K SRR ZE TR Sl R AH DG, R B BE Rl - b
AL AR ShXT R NPP A5 0 , Z5 R0 : (1)2000—2019 4FEAR 34 11 [ S22 bl A NPP B K S 9% 5 - TH#a %, H 25 )
L ERRE VR A a2 AEFE R 113.14 g C m™ a™' AEBIIEKEIA 1.41 g Cm™ a™' 5 (2) Mt NPP SRR SR &
WEAHSE  H P oK S GE NPP S2M o oy 835 5 (3) AZE3G sh XA 8 NPP Bk Rk, 5 2016 4FAH 1L, 2019 4 A&7 o X AH
B NPP 3 INAY IR 5 87% ,AEHE NPP RFEARBY T AR (5 13% ; (4) TEARBLVR B2 IX, A A8 A RN A E SRR IR B2 2 S g RE T 92%
1 8% s AR PR AL X, S AR AN AT SRR LR 5 SRR T 29% F1 71% , WFFTEE AT 483 L 50 Il AL A R B AR 4
5 PR AR 2 PSRRI

SRR AR AR A N ZETE B0 483 LU SN Bl s MR i RT3 R 22 40 AT

Quantitative analysis of the impacts of climate change and human activities on

vegetation NPP in the Qilian Mountain National Park
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Abstract: The Qilian Mountain National Park (QMNP) is an important ecological security barrier and water conservation
area, and exploring its vegetation Net Primary Productivity ( NPP) variation is of great significance to the ecological
security in Northwest China. We used methods, including unary linear regression, partial correlation analysis, and
multivariate linear regression analysis and residual analysis, to analyze the space distribution of vegetation NPP and its
relationship with precipitation, temperature and human activities based on the MOD17A3 remote sensing data in the QMNP
from 2000 to 2019. In terms of this, we quantified the vegetation NPP influenced by the climate change and human
activities, respectively. The results showed that: (1) from 2000 to 2019 vegetation NPP in the QMNP had an overall

fluctuating upward trend and decreased from east to west, with a multi-year average of 113.14 ¢ C m ™ a”' and an average
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annual increase of 1.41 ¢ C m ; (2) The vegetation NPP was positively correlated with precipitation and temperature ,
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with precipitation having a more significant effect on it; (3) In human activity area, the vegetation NPP presented an
overall increasing trend, with 87% area increasing and 13% area decreasing of vegetation NPP in 2019 compared with those
in 2016; (4) In the vegetation recovery area, climate change and human activities explained 92% and 8% of the vegetation
recovery, respectively. While in the vegetation degradation area, they explained 29% and 71% of the vegetation
degradation, respectively. The results can provide a scientific decision basis for ecological and environmental protection and

management in QMNP.

Key Words: climate change; human activities; Qilian Mountain National Park; vegetation Net Primary Productivity;

residual analysis
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Table 1 The relative roles of climate change and human activities in NPP, change under different scenarios
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Fig.2 Spatial distribution of annual-scale vegetation NPP in the Qilian Mountain National Park
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Table 2 Percentage area of correlation between vegetation NPP and climate factors in the Qilian Mountain National Park, 2000—2019
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Fig.3 Spatial distribution of correlation between vegetation NPP Fig.4 Spatial distribution of correlation between vegetation NPP
and growing season precipitation in the Qilian Mountain National and growing season mean temperature in the Qilian Mountain
Park from 2000-2019 with significance test ( P<0.05) National Park from 2000—2019 with significance test ( P<0.05)
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Fig.5 Spatial distribution of human activities area in the Qilian Mountain National Park
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Table 3 Change status of vegetation NPP values in the human activities area of the Qilian Mountain National Park in 2016 and 2019
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Fig.6 Scatterplot of interannual variation in vegetation NPP by human activities area in the Qilian Mountain National Park, 2000—2019
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IR RN AL A B

5 #ig

AR SCHEET 2000—2019 AEARE 1 FE S Tl A NPP Bl , 4B 1 #13% L R A AR 9 NPP A 28 284k
DL RSB NS TR SRR, NPP AR L 52, JF iAo B 1 30 28 AL R N0 Sl A NPP ) AH AR
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(2) A183% 11 B 52 T P AE B NPP 5 AR K 2 P 25 L [ K a9 A DG M AH L, B K XA NPP 1 52 i B
W

(3) 5 2016 AL, 2019 4F ANZ7H S X AL HE NPP 24K [ AL FHEMPRA A 9E NPP R AR IX 3k 3= 22 70 A 78
A X AR X

(4) FEAR T L 50N Tl Ml e Pk A2 IX D S8 AE R N 835 3l 0 B e T 92% A1 8% , T AL 9 1R Ak X P A< fi
AN NS B 0 R T 29% 0 71%
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