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Influences of climate factors and human activities on vegetation leaf area index

dynamics in the Songliao River Basin
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Abstract; Understanding the impact of climate change and human activities on vegetation is of great significance to the
sustainable development of terrestrial ecosystems. Based on monthly MODIS leaf area index and meteorological data, the
trend and partial correlation analysis, time-lag and cumulative effects analysis, and the improved residual analysis were
used to evaluate the LAI dynamics of vegetation in the growing season of Songliao River Basin from 2001 to 2021, explore
the impact of climate and human drivers on vegetation under the premise of taking time-lag and cumulative effects into

account. The results showed that; (1) the overall distribution pattern of LAI in Songliao River Basin was low in plain and
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high in mountain area. In the past 21 years, the vegetation LAI showed an upward trend in fluctuations, and the future
vegetation change trend will be mainly continuous improvement, but there is still a risk of degradation in the grasslands of
western Inner Mongolia and some areas of Daxing’an Mountains and Xiaoxing’an Mountains. (2) Vegetation LAI was
positively correlated with precipitation, and vegetation growth was more sensitive to precipitation than air temperature. The
time effects of the LAI change varied with climate factors, land cover types and vegetation zoning. The main time effects of
LAI on air temperature were 2 month lag and 0—1 month accumulation, while for precipitation, there was no significant lag
and 1 month accumulation. (3) The combined effects of climate change and human activities were the main reasons that
affected the dynamics of vegetation LAI in Songliao River Basin, and their contributions to vegetation change accounted for
41.7% and 58.3% , respectively. When considering time-lag and cumulative effects at the same time, the explanation degree

of climate factor to vegetation growth was improved.

Key Words: climate factors; Songliao River Basin; time-lag and cumulative effects; human activities; residuals analysis
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Table 1  Vegetation zoning table of Songliao River Basin
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Table 2  Identification criterion and contribution calculation of the drivers of LAI change
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Fig.6 Correlation and significance test between vegetation LAI and temperature and precipitation
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Fig.7 Spatial distribution of lag and cumulative time of vegetation LAI on climatic index
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Table 3 The time-influenced area percentage of climate factors on different vegetation divisions and main vegetation types

KR Temperature [#7K Precipitation

FEB 53 X B 4 e 7 i S 7 Jehf ] INRiie 0 1STE=S & = 1 I o120 ] i I Ji) 22 LR
Vegetation region and main land cover types B BN BN IR BT BN TR (i) 254 i

No Lag Ace Both No Lag Ace Both
FEWRHEE T ARIX
Cold temperate deciduous needleleaf forest region 6.2 319 0.8 61.1 355 0-1 1.6 62.8
WA BRI
Warm temperate deciduous broadleaved forest area 42.4 158 0-1 417 261 4.1 61.3 85
o~
ﬁzﬁiszpe region 28.9 29.9 0.1 41.1 16.2 0.5 80.9 2.4
T BT R R AR X
Temperate mixed needleleaf and broadleaf 55.7 22.3 0.2 21.8 16.9 3.2 67.1 12.8
forest region
YRR Deciduous needleleaf forests 2.5 16.2 2.2 79.1 4.1 0.1 0.4 95.4
JE M RE MK Deciduous broadleaf forests 72.9 13.2 0.2 13.7 19.9 6.6 44.4 29.1
TR Mixed forests 34.0 27.7 0.4 37.9 12.2 0.7 15.8 71.3
ARAHGH ELJF Woody savannas 29.0 22.4 0.9 47.7 29.6 0.5 14.6 55.3
HM HE R Savannas 35.2 41.6 0.1 23.1 65.6 1.9 14.6 17.9
Hh Grassland 41.5 31.9 0.2 26.4 16.2 0.8 81.1 1.9
K AMEIEHL Permanent wetlands 442 38.8 3.1 13.9 40.8 7.5 32.8 18.9
A2 H Croplands 9.7 28.8 0.1 61.4 14.2 0.1 85.2 0.5

RFBEAXILAIEEW N

NGB XFLALR

400 km
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Fig.8 Spatial distribution of the impacts of climatic change and human activities on vegetation change during 2001—2021
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Table 4 Mean values of determination coefficients of main vegetation types under four time effects

i 2SIl

\iifﬁiﬁje;:: ::1(1 main land cover types R?_No R Lag R?_Ace R _Both
V&4 K Deciduous needleleaf forests 0.71 0.76 0.75 0.78
Y& R MK Deciduous broadleaf forests 0.51 0.62 0.65 0.69
TR Mixed forests 0.57 0.59 0.59 0.64
ARAFEFIF Woody savannas 0.43 0.47 0.48 0.52
T BLJE Savannas 0.38 0.41 0.39 0.42
Hth Grassland 0.64 0.64 0.66 0.78
AR I Permanent wetlands 0.46 0.48 0.49 0.49
4¢H Croplands 0.42 0.57 0.59 0.61

No: ToHF[EZLN No time effect; Lag : AUV, Time lag effect ; Acc ; B[] ERFLZLN Time accumulation effect ; Both : 55 B RIS, Both of time lag

and accumulation effect
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Fig.9 The relative contribution rate of climate change and human activities to the change of LAI
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