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Spatiotemporal distribution of potential evapotranspiration in Huaibei Plain based on cloud model
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Abstract: Traditional methods can only describe the average case of ET( temporal and spatial distribution, but have difficulty in
quantifying their degree of dispersion and stability. Based on the meteorological data and geographic information of 5 stations in
Anhui Huaibei Plain, we calculated ET using the Penmarr Monteith equation, and analyzed its temporal and spatial distribution
characteristics based on cloud model. The results were as follows: Inter annual £ Ty showed a decreasing tendency. £ T in spring
and winter showed a growing tendency, and in summer and autumn a decreasing trend. The inter annual ETy was evenly distribr
uted in space but the seasonal ET was not. KT, was more fragmented and unstable in 2004, and relatively concentrated and sta
ble in 1956. ET, was more fragmented and unstable in Fuyang station, and relatively concentrated and stable in Suxian station.
The dispersion degree of ET in temporal variation w as smaller than that in spatial distribution, while the stability degrees of the
two were similar. T herefore, using the cloud model to analyze the characteristics of ET spatiotemporal distribution in H uaibei
Plain is feasible and effective. The research results can provide scientific reference for studies on evapotranspiration of various

crops as well as drought and irrigation in Huaibei Plain.
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Fig. 1 Distribution of meteorological

stations in the Huaibei Plain of Anhui Province
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Fig.2 Parameters of cloud model
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Fig.3 The interannual variation of ET¢ in the Huaibei Plain
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Fig.4 The seasonal variation of ET¢ in the Huaibei Plain
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Fig.5 The spatial distribution of ET ¢ in the Huaibei Plain

Fig. 6 The seasonal variation of ET( spatial distribution in the Huaibei Plain
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Tab.1 Parametersof cloud model derived from spatial distribution of ET in the Huaibei Plain
ZRI B EHBH ZHR B

WIS Ex 1 En B H e WIE Ex W En RN H e W Ex 0§ En B He
1955 1019. 588 20. 109 8.993 1975 941. 526 22.768 10. 182 1995 1037. 537 40. 450 18. 090
1956 1001. 099 6. 746 3.017 1976 990. 999 21. 846 9.770 1996 984. 817 38.928 17. 409
1957 974. 956 29.715 13.289 1977 976. 398 21. 954 9. 818 1997 1065. 317 22.419 10. 026
1958 1002. 113 18. 064 8.079 1978 1069. 013 27.918 12. 485 1998 997. 875 16. 570 7.410
1959 1085. 179 24.977 11. 170 1979 1007. 986 22. 848 10.218 1999 1001. 820 43.383 19. 401
1960 992. 364 41.227 18. 437 1980 921.452 39. 021 17.451 2000 1011. 166 42.274 18. 905
1961 1031. 494 20. 115 8.996 1981 1006. 237 40. 079 17.924 2001 1053. 903 36. 162 16. 172
1962 1041. 304 30. 133 13.476 1982 933. 378 24. 264 10. 851 2002 957. 168 62.613 28. 002
1963 945.768 39. 996 17. 887 1983 971.751 13. 680 6.118 2003 846. 198 52. 444 23.454
1964 952.213 26. 634 11.911 1984 923.178 14. 204 6. 352 2004 1005. 549 65. 365 29.232
1965 1035. 442 23.258 10. 401 1985 897. 417 20. 570 9.199 2005 976. 660 57. 084 25.529
1966 1106. 573 43.107 19.278 1986 974. 639 42 887 19. 180 2006 970. 756 48. 362 21.628
1967 1032. 153 31.641 14. 150 1987 937. 505 19. 327 8. 643 2007 944. 006 59. 484 26. 602
1968 1064. 007 23. 631 10. 568 1988 1010. 137 18. 699 8.363 2008 917.921 51.714 23.127
1969 985. 220 17. 147 7. 669 1989 901. 420 17.765 7.945 2009 932. 677 51.906 23.213
1970 980. 056 30. 296 13. 549 1990 967. 327 18.510 8.278 2010 976. 006 47. 441 21.216
1971 1006. 833 15. 145 6.773 1991 904. 068 27.007 12. 078 2011 968. 240 46. 078 20. 607
1972 943. 281 17.281 7.728 1992 995.510 32.585 14.572 2012 999. 810 51. 685 23.114
1973 955.017 12. 304 5.503 1993 937. 497 18. 054 8.074 2013 1071. 762 64. 888 29.019
1974 987. 198 22.905 10. 243 1994 1068. 655 36.499 16.323 2014 914. 501 58.343 26.092

2 ETo FH 2 v 50, 2 5 IR B R, = Nk
Tab.2 Parameters of cloud model

derived from time variation data of ET ¢ in the Huaibei Plain
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I 1 986. 456 60. 318 7.787
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Tab.3 Parameters of cloud model derived from seasonal

and interannual variation data of ET o in the Huaibei Plain

I ) 22 4k =2 1) 3A1

I [77)
WHEx WMEn HEHe MWHEx En #HEiHe
HZ 284.551 26.434  3.413  284.551 7.333  3.279
H7E 404.161 35.932  4.639  404.161 5.439 2.433
®Z  200.889 17.660 2.280 200.889 6.048 2.705
X7 95594 11.631 1.501  95.594 3.689 1.650
1955 4
085.194 52.280 6.749  985.194 13.175 5.892
2014 4F

8

4 ET,
Tab.4 Parameters of cloud model derived from

monthly E Ty in the Huaibei Plain

I ) 4k 2 [8) oy At
A4y
W Ex WEn @R He WHEx MEn HEHe
1 28.709  5.048 0. 652 28.709 1.316  0.588
2 37.310 7.663 0.989 37.310  0.711 0.318
3 65.066 10. 155 1.311 65. 066 1.504 0.673
4 94.435 11.080 1. 430 94. 435 2.480 1. 109
5 125.050 14.998 1.936  125.050 3.494 1.562
6 140. 815 15.384 1.986 140.815 5.116 2.288
7 137.391 17.272 2.230 137.391 2.048 0.916
8 125.955 15.687 2.025 125.955 2.861 1.279
9 91.666 10.432 1. 347 91.666 2.228 0.997
10 68. 198 8.500 1. 097 68. 198 2.490 1.113
11 41. 025 6.352 0. 820 41. 025 2.047 0.915
12 29.575 5.098 0. 658 29.575 1.898 0.849
7 ET,

Fig.7 The membership cloud of interannual ET o in the Huaibei Plain
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Fig.8 The membership cloud of seasonal ET ¢ in the Huaibei Plain
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Tab.5 Parameters of cloud model derived from ET ¢ in
different period in the Huaibei Plain

B[] A2 48, 7% [H) 3 A

I Bt - — — - —

WH Ex WEn MEiHe WIEEx fiEn HBEiHe
1955-
1964 1004.608 42.217 13.350 1004.608 12.756  5.705
1965-

1009.578 30.436 15.949 1009.578 19. 544 8.740
1974
1975-

974.192 46.631 14.746 974.1%2 15.782  7.058
1984
1985-

959.417 55.110 17.427 959.417  6.767 3.026
1994
1995-

996.135 61.748 19.526 996.135 35.532  15.890
2004
2005-
ola 967.234 46.083 14.573 967.234 47.051  21.042
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