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Abstract: Predicting the temporal and spatial distribution of Reference crop Evapotranspiration( ET;, ) in the Poyang Lake Basin in
the future climate scenario can provide optimal management of water resource in the watershed and provide basic data support for
scientific response to the impact of climate change on agricultural production. In this paper, the daily meteorological data of 14 me-
teorological stations in Poyang Lake Basin from 1961 to 2014 were used to calculate the historical ET,, by the Penman-Monteith for-
mula; Based on the reanalysis data of the US Environmental Center( NCEP) and the CNRM-CM5 model in CMIP5 from 2006 to
2100. The prediction data in the RCP4.5 and RCP8.5 scenarios are predicted by the statistical downscaling model (SDSM) and the
bias correction to predict the future ET, of the basin; Through M-K test, ordinary kriging interpolation and spatial autocorrelation,
the temporal and spatial evolution characteristics of ET, in the basin from 1961 to 2100 were analyzed. The results show that: the

simulation effect of NCEP reanalysis data and the stepwise regression scale reduction model established by ET of the basin is good,
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and the accuracy of the scale reduction simulation results of CNRM-CM5 model is significantly improved after the deviation correc-
tion, which is suitable for the estimation of future ET, of the basin. The overall ET, of Poyang Lake Basin during the base period
from 1961 to 2010 shows a decreasing trend, and the spatial distribution is high in the north and south, and low in the middle,
showing obvious spatial differences. Under the scenario of RCP4.5 and RCP8.5, the ET, of Poyang Lake Basin in the next three
periods shows an increasing trend in different degrees compared with the base period. ET|, has strong spatial autocorrelation in both
benchmark period and future scenario. In RCP8.5 scenario, the aridity index from 1961 to 2100 in Poyang Lake Basin, showing a
more obvious rise and increased with time, the valley of drought conditions in most of river basin from 2011 to 2100 by the humid to
semi-humid areas, aridity index decreases from south to north, the Gan river basin will be the focus of the Poyang Lake Basin in
the future drought risk prevention area.

Keywords ; Evapotranspiration; CMIP5; statistical downscaling; future climate; aridity index; reference crop evapotranspiration
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Fig.1 Poyang Lake Basin and sites distribution
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Fig.3 Prediction of future climate change in CMIP5 based on statistical downscaling model
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Tab.2 Calibration and verification of statistical downscaling models

g P-M AR A(E FEHUE W IR
R AE/mm BREZE O AMM/mm BRI WIEHINRZE/%  SREEMRE % A
Bk 78.533 29.77 78.531 28.436 -0.003 -4.481 0.912
HE 88.042 31.402 88.042 30.373 0.000 -3.277 0.848
#) 95.832 33.253 95.533 31.668 -0.112 -4.766 0.812
HE 95.334 37.561 95.334 37.023 0.000 -1.432 0.944
#M 96.436 34.626 96.436 33.794 0.000 -2.403 0.956
FER 89.315 36.13 89.315 34.213 0.000 -5.306 0.858
= 101.687 36.433 101.567 35.023 -0.118 -3.870 0.832
RH 102.782 36.494 102.771 34.447 -0.011 -5.609 0.837
SO 94.144 33.157 94.144 31.788 0.000 -4.129 0.935
R 106.935 33.061 106.878 31.915 -0.053 -3.466 0.878
IE 88.944 30.855 88.944 29.332 0.000 -4.936 0.844
i3 96.347 35.577 96.347 34.026 0.000 -4.360 0.939
BRI 98.065 32.121 98.057 30.362 -0.008 -5.476 0.877
JE L 94.041 23.895 94.041 22.751 0.000 -4.788 0.952

# 3 CMIPS AT PR PFAY
Tab.3 Evaluation of CMIP5 model applicability

B 1 2% R E 1
RCP4.5 RCP8.5 RCP4.5 RCP8.5
“%
T R R
e s I i e IR G I i e ST

E/%  B% DT Ew E/w D %/% E/%  E/%

Bk -17.45 2047 0.833 -17.79 2045 0.728 1.022  -4.489 0.849 1.031 -5.342 0.749
HAE  -13.79 -33.10 0.808 -13.44 -33.60 0.794 0.007 -5.324 0.860 0.807 -6.654 0.821

ZE)N -431 -3943 0.644 -7.26 -39.85 0.638 -1.336 -3.392 0.862 -1.038 -3.422 0.658
S -1.55 17.45 0919 -047 1932 0.852 0.000 -3.478 0939 0.002 -2.093 0.887
M -16.11 2833 0.857 -16.35 26.74 0.829 0.002 -4.232 0.863 0.008 -4.521 0.832
FE -325 13.12 0949 -443 13.16 0921 -0.001 -7.672 0972 -0.001 -8.422 0.934
M -0.58 2247 0.623 -0.56 22.84 0.633 -0.011 -4.424 0.848 0.017 -4.093 0.756
IR -12.2 5.79 0.778 -11.87 5.24 0.749 -1.076 -5.829 0.913  0.002 -5.623 0.755

SO 1.33 20.77  0.939 1.06 2345 0906 0.009 -2.064 0946 0.015 -3.774 0.923
A -7.62 18.14 0.861 -8.25 2143 0.828 -2.104 -6.818 0.933 -0.101 -6.004 0.829
B -15.15 2732 0926 -16.01 31.87 0.884 -0.001 -4.701 0.956 0.004 -4.878 0.883
pigtd -8.18 18.22 0944 -7.97 19.15 0926 0.217 -6.883 0.966 0.209 -7.332 0.928
G| -4.39 9.81 0.734  -4.33 1342 0.702 0.000 -2.868 0.898  0.001 -2.523 0.705
JEi -229 1438 0965 -135 1777 0933 0.001 -3.771 0972 0.004 -3.883 0.934
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RAF BRI, RIFE (i 22 A2 IESEAM_E B9 CNRM-CM5 A2 4 ROBERSSHULELE BT 88 BH AR ok 2 )
ZEHCR R T
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Fig.4 Change trend of intra-annual reference crop evapotranspiration in Poyang Lake
Basin during 1961 to 2100 under the scenarios of RCP4.5(a) and RCP8.5(b)
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