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Table 1 Calculation results by different calculation methods and FAO-56 P-M method

43 [X Partition 2% Parameter I-A 3% P-T i H-S & FAO-24Pi:  FAO-79Pi#:  FAO-24R i

m 1.058 1.053 1.003 1.255 0.938 1.044

EF X DZQ R? 0.987** 0.991** 0.993** 0.998 0.993** 0.995**
5 0.033 0.028 0.024 0.015 0.022 0.02

m 1.129 1.135 1.001 1.231 0.985 1.003

JEZm[X DDNQ R? 0.989** 0.995** 0.996** 0.999 0.996** 0.997
5 0.032 0.023 0.018 0.012 0.018 0.014

m 1.124 1.089 1.007 1.282 0.992 1.066

JH4JLIX DDBQ R? 0.989** 0.991** 0.990%* 0.996** 0.994%* 0.997**
5 0.034 0.028 0.028 0.022 0.021 0.016
m 1.182 1.205 1.168 1.168 1.033 1.024

VYR X DXNQ R? 0.996** 0.999 1.000 0.999 0.999** 0.994%*
5 0.021 0.013 0.006 0.007 0.010 0.023
m 1.199 1.140 1.119 1.231 1.051 1.09

P IEX DXBQ R? 0.997** 0.998 0.994** 0.998 0.998** 0.99**
5 0.018 0.014 0.025 0.139 0.010 0.030
m 0.881 0.945 0.972 1.220 0.804 0.949

TFHIT4 X GRHGQ R? 0.984** 0.987** 0.995** 0.999 0.990%* 0.977**
5 0.031 0.030 0.019 0.011 0.022 0.015

T ROR AR p=0.01 AT FRE, moRIER, RONHICAE, oMbz,

Note * * indicates that the fitting result is significant at the level of P = 0.01, m is the slope, R? is the correlation coefficient, and ¢ is the standard deviation.
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FAO-24 R iAiHERZREHER RGN R, il REEIUL D XA, T4 X R IR IR .
XA r R X, RZEEK. FAVERI P-T L FAO-24 PIETEHEN 2 F A4 VU Bl N R AE iR 22 AR K
AHX IR Z AR E IR, SR EE, EEP AN X RZERMEEIL 16%, @R,
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Table 2 Accuracy comparison of ET, calculation methods

43X Partition % Parameter -A % P-T i H-S ¥ FAO-24 P % FAO-79 P FAO-24 R %
RE 0.08 0.07 0.01 0.25 0.05 0.05
WX DZQ I0A 0.78 0.87 0.93 0.73 0.88 0.95
NSE 0.46 0.60 0.78 -1.20 0.69 0.78
RE 0.15 0.15 0.10 0.23 0.00 0.01
R F X DXNQ 10A 0.76 0.84 0.91 0.77 0.96 0.98
NSE 0.22 0.34 0.67 -0.49 0.89 0.94
RE 0.15 0.10 0.01 0.28 0.00 0.07
7 JLIX DDBQ I0A 0.78 0.89 0.94 0.71 0.96 0.95
NSE 0.28 0.56 0.7 -1.12 0.87 0.82
RE 0.19 0.21 0.17 0.17 0.04 0.02
VTR X DXNQ 10A 0.64 0.65 0.76 0.77 0.96 0.92
NSE -1.16 -1.45 -0.61 -0.62 0.88 0.62
RE 0.20 0.14 0.11 0.23 0.05 0.10
HPIIEX DXBQ 10A 0.49 0.68 0.75 0.51 0.89 0.55
NSE -3.67 -1.37 -1.33 -5.00 0.58 -1.05
RE 0.10 0.04 0.02 0.22 0.18 0.05
T4 X GRHGQ 10A 0.66 0.82 0.94 0.7 0.65 0.95
NSE 0.18 0.56 0.83 -0.61 -0.43 0.83
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Fig. 4 Spatial distribution of relative error between each calculation method and FAO-56 P-M method
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Sduty on Adaptation of Reference Crop Evapotranspiration Calculation
Methods under Stereo Climatic Conditions in Yunnan Province

GAO Rong, WU Lei, GU Shixiang”, ZHAO Shaoxi, LI Lei, SU Jianguang, YANG Tao
(Yunnan Institute of Water & Hydropower Engineering Investigation, Design and Research, Kunming 650021, China)

Abstract: [Objective] This paper is to reasonably estimate the reference crop evapotranspiration under the special
climate conditions in Yunnan Province, which providing reliable basis for the design of irrigation system and water
resource allocation, and then achieving the purpose of water conservation and rational utilization of water resources.
[ Method] We based on the data of 14 meteorological stations in 6 irrigation water zones of Yunnan Province and
used the FAO recommended ET, standard calculation method (FAO-56 Penman-Monteith) to evaluate the
applicability of six commonly used ET, calculation methods with criteria and methods which including standard
deviation (o), relative error (RE), consistency index (IOA), Nash-Sutcliffe coefficient (NES), linear regression
method and inverse distance weighted average method. [Result] ET, increased with the decrease of rainfall. The
change rule of monthly ET, was basically the same in each partition. Influenced by the monsoon climate of Yunnan
special low latitude plateau, it showed a change law of bimodal curve, different from other provinces. The peak
value was in April and August, respectively. The significant “channel barrier” effect made the climate difference
between regions significant, which made the monthly ET, differences of algorithms different among regions. The
applicability of ET, calculation methods in different level years was not consistent. The absolute coefficient of linear
regression (R?) of ET, calculated by other methods and FAO-56 Penman-Monteith method were all greater than 0.9.
FAO-79 Penman method and Irmark-Allen method were significantly correlated in six regions, and FAO-24 Penman
method was only significant in one region. The RE values of each methods in different partition were small, ranging
from 0 to 0.28. FAO-79 Penman method has the best performance, and the IOA and NSE were 0.65~0.96 and
0.58~0.89 respectively. The applicability of different reference crop evapotranspiration calculation methods in
different regions was obviously different. [Conclusion] The FAO-79 Penman method has the strongest applicability
and the highest accuracy in Yunnan except for the dry-hot valley. The values of delta, RE, IOA and NES are 0.01~0.022,
0.04~0.05, 0.88~0.96 and 0.58~0.89, respectively. FAO-24 Penman method has the worst application in the whole
province, and its error is larger than 12%. It is not suitable for ETy calculation. The applicability of FAO-24 Radiation
method in Yunnan Province is also better after FAO-79 Penman method. Except for Northwest Yunnan, the relative error
of FAO-24 Radiation method is less than 8%. This method is especially suitable for Southeast Yunnan, where the altitude
is relatively low. The relative error is only about 2%. Hargreaves-Samani method has better applicability in dry-hot valley
and central Yunnan, and the values of delta, RE, I0A and NES are 0.019~0.024, 0.01~0.02, 0.93~0.96 and 0.78~0.83,
respectively.
Key words: Yunnan Province; stereo climate; reference crop evapotranspiration; FAO-Penman-Monteith method,;
applicability
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