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Abstract: In order to reveal the spatio-temporal distribution characteristics and driving mechanism of net primary
productivity ( NPP) in each terrestrial ecosystem of China under climate change, this study introduces the barycenter model
to analyze the spatial distribution pattern changes of NPP in China from 2000 to 2017 and investigates the spatial
distribution of the influence of precipitation and temperature, which are two key climate factors on the NPP | by correlation
analysis. Furthermore, the Thornthwaite Memorial model is used to quantitatively distinguish the relative effects of climate

change and human activities on NPP subsequently. The results show that: (1) from 2000 to 2017, the mean value of NPP
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in China was 325.86 g C/m”, with higher values in the south and lower values in the north, and gradually decreasing from
southeast to northwest. (2) In the past 18 years, the NPP in China and all terrestrial ecosystems showed a growing trend,
with the increase rate of 4.4597 ¢ C m™ a™', and a total net increase of 0.391 Pg C. The NPP barycenter of national and
forest, grassland and desert ecosystems moved to the northeast, while that of farmland and urban ecosystems moved to the
northwest, indicating that the growth and increment of NPP have been the greatest in this direction. (3) The NPP was
mainly affected by precipitation in north and northwest China and Sichuan Basin, while the NPP in the Qinghai-Tibet
Plateau and eastern Yunnan-Guizhou Plateau was mainly affected by temperature. Meanwhile, among the terrestrial
ecosystems , NPP of the urban ecosystem was the most sensitive to precipitation response, while that of the desert ecosystem
was the most sensitive to temperature response. (4) The contribution of climate change and human activities to national
NPP change accounts for about 56% and 44% respectively, and the NPP of each terrestrial ecosystem was also affected by
climate change more than by human activities. At the same time, both climate change and human activities led to the net
increase of NPP. In addition, climate change had the greatest impact on the NPP of desert ecosystem, and the least impact
on the NPP of forest ecosystem, while human activities had the opposite impact on the NPP of each terrestrial ecosystem.
Research shows that although each terrestrial ecosystem has been characterized by a favorable increase of NPP under the
impacts of climate change and human activities, there are still some areas that are negatively affected by human activities,
such as the southeast of Qinghai-Tibet Plateau and the provinces along the southeast coast of China. Therefore, these regions
must fully consider the effects of harmful human behaviors such as overgrazing and urban sprawl in future environmental
protection planning, and formulate relevant policy guidance to encourage the improvement of regional environmental
conditions. The results can provide a scientific basis for the Chinese ecological environment protection, rational allocation of

resources and strategic decision-making of environment, social and economic development.

Key Words: terrestrial ecosystem; net primary productivity; barycenter model; Thornthwaite Memorial model; driving

mechanism
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Table 1 The relative action types of precipitation and temperature factors affecting NPP

IR B K F Driving factors Fe Tp Ty

3 3[R/ Strong common influence Fe< Fys Tp< tyos Tr< tys
553 R YEH Weak common influence Fe< Fys Tp> tg05 Tr> 1905
eIk VE Precipitation influence Fo<s Fogs Tp< tg0s Tr> to0s
SIRAEF Temperature influence Fo< Fyys Tp> tyos Ty < tyos

NPP . i§-9) 2 47 JJ Net Primary Productivity; o : NPP 55 7K SR Z B EAHC RE F B EHER I L5 0 The F significance test results of
multiple correlation coefficients between NPP and precipitation and temperature; Tp: NPP 5K Z B A C REA T BE R K L5 R The T
significance test results of partial correlation coefficient between NPP and precipitation; T, : NPP HEE2ZEmAEERZREN T BEMHESK LR The T

significance test results of partial correlation coefficient between NPP and temperature

2.4 Thornthwaite Memorial 7]

Thornthwaite Memorial #5125 5 (14 4% PR 22 45 7 B0 L RS 4007 B s A ) 2 4 R B A OGP 1
FOR PP AE 25 OB BN Miami BERY AT B0HE | 55 UM AL AR A T AT AE NPP (PNPP ) 405 ROCR BE4F, g™
T E NPP B i E P A Thornthwaite Memorial A5 54l 55 9 78 NPP (9 4H ¢ T/E T JT JR 4%
S5 R T B A HAE o DO MRS, JEH A SR T

PNPP =3000[1 — e *®020] (3)
H.
. 1.05r 2 (4)
Jl + (1 + 1'25r)
L = 3000 + 25t + 0.05 ¢ (5)

Ao SBAEYLFRZERCE (mm) 5r BAEPIREIKE (mm) 5 L SRR RZEHGE (mm) ;¢ RAFERE(C)
AK NPP(HNPP) 24552 A\ ZE0E Shs2 0 77 A 1 NPP, — i VS 7E NPP 5 52FR NPP B 248k R 2 |

HNPP =PNPP-NPP (6)
2000—2017 4F NPP f28fk i3t ANPP %7, it AR F .
ANPP =K x n (7)

U, K J2 NPP I E]F 8RR (46 K, (SEBR NPP) (K (YE7E NPP) (K, ( AH NPP) ,n NBRFEHELE MY B4R
(lixie
AR K, K, K, , XA S AT shxy 4 [ 525 Rt A 25 R 40 NPP (2, i K, >0 %

P

http ; //www.ecologica.cn



34 URIETE A5 b [ il A 25 R G AR 7 ) I s AR AR IE SR P 2R 1223

] NPP B4R, K, <0 R NPP B4R/ K >0 R B dEpa A K <0 R U2 Ak S BUR
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Table 2 Relative effects scenario of climate change and human activities on NPP increase / decrease

EALESES A

NPP 284k 15 53 K K Contribution rate of influencing factors
NPP changing situation Scenario ’ " SRR AL MK
Climate change Human activities
NPP Hifi st 1 >0 >0 100 0
NPP increasing(K,>0) 2 <0 <0 0 100
| ANPP, | | ANPPy |
153 >0 <0 ——————x100 ——————x100
|ANPP,, |+ ANPP, | IANPP,, | +| ANPP, |
NPP /> 15 4 >0 >0 0 100
NPP decreasing( K, <0) &S <0 <0 100 0
| ANPP,, | | ANPP,, |
56 <0 >0 100 100

TANPP, 1 +IANPP, |« TANPP, [ +IANPP, | ©

K, :52B5 NPP (4% The slope of the actual NPP; K, : ¥/ NPP fJ 5 The slope of the potential NPP; K, : A NPP [/} The slope of the
human NPP; ANPP,, :2000—2017 4E#7E NPP 725k Change in potential NPP from 2000 to 2017 ; ANPP,, ; 2000—2017 4E Ay NPP ()7 {b &
Change in human NPP from 2000 to 2017
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Fig.2 Changes in the spatial distribution pattern of NPP over the whole country and each terrestrial ecosystem
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Fig.4 Interannual variation trend of average NPP over the whole country and each terrestrial ecosystem from 2000 to 2017
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Fig.5 Correlation between NPP and precipitation and temperature factors
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Table 3 The area proportion of partial correlation and multiple correlation results between NPP and precipitation and temperature
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il Desert 64.92 35.08 16.14 28.16 79.98 20.02 13.50 26.08 7.94 26.56

0 500 km
[

B sscEem O sssrem Tl ke D SRR

Fig.6 Spatial distribution over the relative effects of precipitation and temperature on NPP
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Fig.8 Spatial distribution of potential NPP and human NPP slope
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Fig.9 Spatial distribution of contribution over climate change and human activities on NPP
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