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Abstract; The Poyang Lake Basin is a prominent carbon sink functional area in China. Understanding the spatio-temporal
differentiation of different land covers ecosystem carbon use efficiency ( CUE) and water use efficiency ( WUE) in the
Poyang Lake Basin and their responses to meteorological factors is of great significance to clarify regional ecological functions
and carbon-water cycle under the context of climate change. Based on the latest MODIS products, land cover data and
meteorological observations during 2000—2014, the spatio-temporal variations of CUE and WUE of different land covers in
the Poyang Lake Basin and their correlations with precipitation, temperature and sunshine duration were investigated by

using the methods of trend analysis and correlation analysis. Results of this research show that: 1) the average annual CUE
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and WUE in the Poyang Lake Basin were 0.458 and 0.682 gC/kgH,O, respectively. For different land cover types, the
values of CUE descended in the order of grassland > paddy field > other woodland > dry land > sparse forest > shrub forest
> forest land ; whereas the values of WUE descended in the order of forest land > shrub forest > dry land > sparse forest >
paddy field > other woodland > grassland. 2) During the study period, both CUE and WUE showed a slight decreasing
trend. Both the CUE and WUE of different land covers in the Poyang Lake Basin showed large inter-annual fluctuations,
while their linear change rate was highly consistent. The different types of forest showed the largest decreasing rate, followed
by dry land, paddy field and grassland. 3) Generally, precipitation is the key meteorological factor affecting the change of
CUE and WUE in the Poyang Lake Basin, while the other meteorological factors are not significantly correlated with CUE
and WUE. Moreover, the responses of CUE and WUE to temperature, precipitation and sunshine duration varied

significantly among different land covers.

Key Words: carbon use efficiency; water use efficiency; climate change; land cover; the Poyang Lake Basin
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Fig.1 Distribution and area ratio of different land use types in the Poyang Lake Basin in 2010
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Fig.3 The average and standard deviation of CUE and WUE of different land use types in the Poyang Lake Basin
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Fig.4 Distribution of linear trend of annual CUE and WUE in the Poyang Lake Basin during 2000—2014

http ; //www.ecologica.cn



700 JAE = 41 %

PR E ERERLE(-0.005—0) /a Z [ A XA, 29 & it aUE AR 47.6% , 34K I, CUE 4FprAsfk
AR SN MR R E . A LA, WUE e CUE MYAEBR AL i ., i 1& 4 AT 8K+
WlEoN WUE _EFFR R (E X (B S s AR 3.6%, WUE R M IX 4 vh oA 2E i VT T I 38, F i 4
1E-0.005 ¢C kg 'H,0 a™' Ze 47, HIBLIT 7 LK 18.3% , &4k I, WUE A2 fbi#a 3R A+ (-0.025—0.025) ¢C kg™
H,0 a™ Z[8], A FrAR LB S X R
2% R FH2ETY CUE 3B I AE PR AL RRIE B A0 1 — Btk | AR vtk e B8 1k, B ZEmF e Bt
R TR (E S) . Goihs R 2SR AR (bl 34 S5 R AR & 28 A CUE R BBk, T
Rt ol WY A, JHG PP oA PR S HE AR S MRk > HAB AR, B CUE T B8N Tk, b B3 CUE T i 3
WK TR, i TR 2R Bogh CUE (9 R BE RS aR /b, (ER TR, B —Fh LR 28R
CUE L FHATF B XIBIEA7, ELIT b7 QT A 2 JEL R AT BB 2 i T IR e A 25 3R 48 32 AU IR SR 1 5 Wi AN
[ M AR 7 X% R 2R R AR A A 3 AT S PEAR B, L2 SR i i S MRS I s e R D
BRI AL AN 6] - MR HAE S R GE R CUE B GLES T R 3 B IF R 2 06 X Slha 4 A= 77 07 B 5 Al 803 i i b
EAL,
KB o AR —— By -

-o- iy —— HifkiH
—— ki —o- HAtbki

5
X
0.50 %‘*Rjg
W 6
D 045 25
KE 4+
g
0.40 £ Ll
035 L n N " " O L 1 I Il L 1 I S I S N S N
2000 2003 2006 2009 2012 2015 E Eﬁ- ﬁ E f ﬁ §-
44y Year % E 5 % %
=
T3 ) F 2% Land use type

5 EMRMREARE i F AEE CUE MERENRFE

Fig.5 Inter-annual variation characteristics of CUE of different land use types in the Poyang Lake Basin
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Fig.6 Inter-annual variation characteristics of WUE of different land use types in the Poyang Lake Basin
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Fig.7 Inter-annual variation of annual average temperature, average annual precipitation and total annual sunshine duration in the

Poyang Lake Basin during 2000—2014
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Fig.8 Spatial distribution of correlation coefficients between CUE, WUE and temperature, precipitation and sunshine duration during

2000—2014 over the Poyang Lake Basin
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