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Abstract: Net primary ‘productivity ( NPP) is a key variable in characterizing vegetation activity. NPP also plays an
important-tole in evaluating ecosystem carrying capacity and understanding terrestrial ecosystem carbon cycle. The present
study estimated'the NPP in China from 2001 to 2014 based on the GLASS remote sensing dataset. We also analyzed the
spatial and-temporal variation of vegetation NPP in China with linear regression and Empirical Orthogonal Function ( EOF)
algorithms. By using correlation analysis and Singular Value Decomposition (SVD) method, the relationship between NPP
and temperature and the relationship between NPP and precipitation were obtained, respectively. The results showed that
(1) NPP in China revealed a decreasing pattern from southeast to northwest due to the spatial variability of vegetation and

climatic characteristics. NPP also had a fluctuating increase trend during our study period with values ranging between 3.02
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and 3.49 PgC/a. The average value was approximately 3.25 PgC/a. (2) The linear regression and EOF results are
consistent. Both results indicated that NPP presented a decreasing tendency in the lower Yangtze region, North China
Plain, and Changbai mountain area. In the Qinghai-Tibetan Plateau, northwest, central Inner Mongolia, and southeast
coastal areas of China, NPP showed an increasing tendency. (3) The correlation analysis between NPP and meteorological
elements indicated that NPP was positively correlated with temperature in the Changbai mountain area, Qinghai-Tibet
Plateau, and southern area. NPP was also positively correlated with precipitation in the eastern Inner Mongolia ;and
northwestern region. However, in the Northeast, Yangize River, and east of the Qinghai-Tibetan Plateau area, NPP was
negatively correlated with precipitation. The SVD results were consistent with the results of correlation analysis. We found
significant correlations between NPP and temperature and precipitation. NPP was positively correlated with-temperature in
the Changbai mountain area, Inner Mongolia, and Qinghai-Tibet Plateau area. NPP was also positively /correlated with
precipitation in the northwest and central Inner Mongolia, whereas it was negatively correlatedwith precipitation in the lower

Yangtze River and northeastern area.
Key Words; NPP; spatial-temporal variation; climate controls; China

Tl Fam DO , AT F AR B T SR A BN ESRGEERT E RS, KRifbarhrt
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R e S A A A S Zhao SEAEIIFST A BRAE B SR kAR R i Ak AR P R B, AF PR NPP 5 RS
CO, e R HIA B FUHISESE R R NPP 7ERR IR CO, P i EB/E Y . i nl Il NPP 7637 23k S
AR, W9 A ERAGE PP A ) DRk, & PR B 1K1 (International Biology Plans, IBP) |t
FAEMEFE TR ( World Climate Research Programme , WCRP) | [ Fr b B8l -A= 9 P&l 1 1] ( International Geosphere-
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P %) = A S 5 e R NP P R AT & R B, HHT, BN AbAE R 3R E AR g NPP kAT
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Net Primary Productivity) , ¥ GPP FJIE 5 H FENPG it BB AE WIS AE R ST B3 R Hod GPP G RE
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(T) iR 7 AT S CASA BORFEAR L £(8) KK 4rhin K5, 8 5o b 38 52 bR 2% it S0
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Liu 25" AZEWFSE 2001—2010 4E 4 [E B NPP ik B, i T 32 0 R A5 i 2009 4E rf [E A 9 NPP i 30 %
A, ¥ SRR IE45 A —3

F1 EIXEHARERILE
Table 1 Comparison of total NPP in this study and previous studies

et NPP AE 4k [X » g RN - NPP ZE4E X .
WS o o i A5 o o ik
Study periods Methods g References Study periods Methods ° References

NPP ranges NPP ranges
1981—2000 GLOPEM model 2.76—3.31 [25] 2003 C-Fix 4.37 [27]
2000 GEOPRO 2.241 [22] 2000—2010 BEPS model 2.63—2.84 [2
1981—2008 CASA 3.38—4.35 [26] 2001—2014 MuSyQ-NPP 3.02—3.49 AH5E
2001—2010 CASA 2.25—2.62 [1]
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Fig.3 NPP trends based on linear regression Fig.4 The spatial pattern of EOF1 for NPP in China
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NPP SAEHR A7 S8 /A A5 R A28 2 o, A =R SRR 7 22 STRk A 5] 83.70% , Forh 85—
SR BRI TT 22 TR A E 52.03% , X4 — XS HEAT 0 AR Rl AT 46 75 NPP S 4RI Z [ 10 &, i — XAt
BN TE]AHOC 2 K351 0.96.,0.97 0.96, X385 T 0 FZAERLS (R,,, =0.66) , W] NPP S4E 47 2 [ A7 7E W]
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Table 2 The result of SVD expansion of NPP and air temperature

S5 Ji % TTRRA FBUT 2 vikoR s ) A O R B
Mode Variafice contribution/% Cumulative variance/ % Correlation coefficients
1 52.03 52.03 0.96
2 22.87 74.90 0.97
3 8.80 83.70 0.96
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B> H DX, SR DG IX S B A A AE AR L KT U T e SR R AR S L IX @) P<0.01,P<0.05 Fl P<0.10 &
13 X B %6 o9 43 51 6.72% 15.21%F1 21.68% , i 33 5 5 ERG 6 1Y 52 G L A9 3571
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BERFS

T7ETIRRA % RPU5ZETRA/ % LEPSES ¢
Mode Variance contribution Cumulative variance Correlation coefficients
1 41.46 41.46 0.95
2 14.60 56.06 0.92
3 11.79 67.85 0.94
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