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Modeling spatial distribution of pan evaporation based on
quinat-variate thin plate spline function
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3. Graduate School of Chinese Academy of Science 100049, Beijing: China; 4. CSIRO Land and Water, Canberra, Australia)

Abstract Spatial distribution of pan evaporation ( E,,,) depending on multiple factors such as radiation,
vapor pressure and wind is a crucial parameter for geographic models and climatic models, and also a key to
environmental management. However the weather observation stations normally distribute sparsely and irregu-
larly on the ground. The techniques to interpolate available point data to estimate the value of any location is
demanded. This paper introduces the process to interpolate monthly Fpan data of 53 stations for the period of
1980 to 2000 to create 252 Epan surfaces in Coarse Sandy Hilly Catchments of Loess Plateau. Quinat-variate
partial thin plate spline models were developed in which vapor pressure deficit (p,) ., net radiation (R,) and
wind speed(wind) were used as three covariate sub-models. GCV statistics indicate that the resultant evapora-
tion surfaces hold high fidelity and smoothness. The lapse rates (evaporation changing rate with each covariate)
showed that: the dependence of Epan on Rn has no strong seasonal trend although at the equinoxes it is slightly

big, whereas the dependence of E, on p, has an obvious trend with strongest influence in summer, and wind
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speed has more relative influence in winter.

Key words quinat-variate; thin plate spline function; pan evaporation; interpolation
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Tab.1 Linear regression of E,,, and the different independent variable and multivariate

A MR HXRR W%/ (om-H ") B3 # K/ (om- H 1) EPEES:
1 HREA/(MI'm™?) 0.791 144 47.0609 7.010 96 20.101 8
2 S 2 /KPa 0.904 365 31.8120 1.898 86 240.818 0
3 ME/ (mes™t) 0.187037 92,8478 -7.31149 83.608 6

SEX/kPa 0.923216 28.534 6 -5.716 34 181.8670
! WA/ (M m?) 6.1002
SIE# /kPa 0.926 055 28.002 1 -49.25230 228.798 0
’ W/ (mes™!) 29.789 5
FEZ/kPa 0.944 340 24.294 4 - 56.357 50 170.528 0
6 W/ (mes™") 29.536 1
BES/ (MIem™?) 6.040 3
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Tab.2 ANUSPLIN output statistic of different model and month

5 I &R

- - M fo— S T E?%ﬂj ‘XHFQRQS H &b
) BHE ABE EREHWHR TR REHFR H¥ER
1.V0 0,142 x 10' 0.000 0.000 0.0 58.0" 0.00 0.00 0.00 0.00
1_V4 1.53 x 10° 39.309 8.629 36.9 16.1 5.33 3N 2.45 4.45
1.V5 2.14%10° 39.309 8.629 39,3 13.7 5.34 3.96 2,34 4.60
1_V6 1.38x 107 39.309 8.629 38.5 14.5 5.55 4.03 2.47 4.73
4_V0 3.18x 10° 148.420 19.820 46.9 11.1 18.20 14,70 7.14 16.30
4_V4 6.39 x 10° 245.390 38,490 4.3 10.7 24.60 19.60 9.85 22.00
4_V5 3.33x 10% 245.390 38.490 44,0 9.0 23.80 19.80 . 8.94 21.70
4_V6 6.91 x 10* 245,390 38.490 40.0 13.0 26.00 19,60 11.20 22.60
7_V0 4.65x 10° 330.230 46.930 48.4 9.6 40.90 34.20 15.20 37.40
7.V4 9.64 x 10° 267.170 45.850 43.4 9.6 29,80 24.40 11.50 26.90
7_V5 3.28 x 10% 267.170 45.850 44.0 9.0 29.00 24,00 10.90 26.40
7.V6 6.71 x 10* 267.170 45,850 40.0 13.0 31.30 23.60 13.50 27.80
10.V0 5.22 x 10° 135.210 17.620 36.0 2.0 15.80 9.81 9.81 12.50
10_V4 2.14%x10° 111.610 23.630 38.4 14.6 12,70 9.22 5.70 10.80
10_V5 £.89 x 10" 111,610 23.630 38.5 14.5 12.40 9.0l 5.53 10.60
10.V6 6.83 x 10 111.610 23.630 40.0 13.0 12.40 9.36 5.34 10.80
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Tab.3 Comparison between of Bi-variate thin plate spline function

and Quint-variate partial thin plate spline model

A RTGCV - V0 RTGCV -~ V4 Vo - V4
1 0’ 5.33 ~5.33
2 7.15 7.03 0.12
3 8.17 14.80 ~6.63
4 18.20 24.60 -6.40
5 29.00 32.80 ~3.80
6 39.40 31.30 8.10
7 40.90 29.80 11.10
8 39.10 17.50 21,60
9 19.80 13.60 6.20
10 15.80 12.70 3.10
1 15.00 10.80 4,20
12 15.60 6.92 8.68

R i) 24.40 19.70 4.70
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