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Estimation of Spatial Distribution of PET for
Agricultural Water Demand Analysis
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Abstract

Weather station based PET (Potential Evapotranspiration) analysis has often been inadequate
to meet the needs of regional-scale irrigation planning. A map of continuous PET surface would
be better a solution for the spatial interpolation considering spatial variations. Using a normal
PET data collected at the 54 meteorological stations in Korea, 10-days spatial distribution PET
map was created using universal Kriging (UK). These estimation methods were evaluated by
both visual assessments of the output maps and the quantitative comparison of error measures
that were obtained from the cross validation. The universal Kriging method showed appropriate
results in spatial interpolation from weather station based PET to spatial PET with low
statistical errors.
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Table 1. Summary staticstics of normal PET (unit: mm)

Total 6-E 6-M 6~L 7-E 7-M 7-L 8-k 8-M 8-L 9-E

Avg 428.64 | 19.44 19.55 18.06 18.23 17.86 19.90 19.68 18.30 18.17 | 15.15

’ 465.36 | 21.92 22.54 | 21.45 21.18 20.76 23.66 | 22.91 21.63 20.82 | 17.42

Max Daegu | Buyeo | Buyeo | Buyeo | Buyeo | Buyeo | Buyeo | Buan Buyeo Imsil Buan

" 1349.76 | 15.84 14.80 13.70 14.38 14.47 15.24 15.09 12.89 13.12 0.98

Min. Daegwal Sokeho | Sokeho | Sokeho | Sokeho Daegwal Sokeho Daegwal | Daegwal | Daegwal | Daegwal
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Table 2. Variogram model value of universal Kriging
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10—Days

Fig. 2. Estimation of PET by province (1975~2004)

4 ZF oJHAE R ZHpAbFo] B (Rig, 13)8 AHEH 3
°og & 7k vehA|T 74 A9t Asfieh X4, galigh X Fo] =& 3

oF i Y& F4Ho= ERE, di RS FAHSE 3 dF
o}, E3F FAEE dE Ay Ho| & ZHS yehyln, HiHe| Fexrt
o] Jegez st FA|H 7P 2R 2k YR, AP 285
O H3e ETh de FAoZ T YR KYo] F=H YK
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Value Range (a) Sill value (C) Lag size (h) Nugget (Cp)
6 E 307,510 1.9998 34,301 0.481
6 M 329,940 4.3776 34,301 0.56
6L 347,720 5.2742 34,301 0.64
71E 323,070 3.1384 34,301 1.07
7 M 395,520 1.9601 34,301 1.28
7L 406,580 3.8892 34,301 3.89
8 E 406,580 3.1491 34,301 0.61
8 M 406,580 4.4249 34,301 0.47
8 L 406,580 2.6895 34,301 0.43
9 E 406,580 1.9350 34,301 0.23
Total 406,580 339.96 34,301 151.89

44




45

0 153 60 S0 10
=% ™ i ]

Fkmy

G 1530 65 90 130 /"\ 0 3530 80 90 320
™ ™ e

m M xm

Fig. 5. Normal PET in late June Fig. 6. Normal PET in early July

45



46 s=220HHl= HI1s S

[l

{unit : mm)

-.Sokeho,

Inje

: . Gangneung.
Hongcheon Daegwallyeon . *

,Sckcth

Sokcho
_ nje

Gangneung

Gangneung-.
aegwallyeon,,

Hongeheon Daegwallyeon, . =

Fig. 9. Normal PET in early August Fig. 10. Normal PET in middle August

46



-.. Sokcho, N

Inje -

Gangneung
€0n paegwallyeon

utjin,,

Yeongdeok

0 1530 60 90 120
e e s ™ e

O 1530 60 90 120
kin o™ ™ s S e

km N

Fig. 11. Normal PET Fig. 12. Normal PET in early September

(unit : mm)

B 350

Sakcho

inje

0 15 30 50 G0 126
[ ™ e — e P

Fig. 13. Normal total PET

47



48 s=adivis M3 s

Table 3. Summary statistics of estimation

error using cross-validation

Error 6-E 6-M 6-L 7-E 7-M 7-L 8-E 8-M 8-L 9-E
ME 0.0266 0.0339 0.0303 0.0318 0.0312 0.0125 0.0047 0.0059 0.0020 | -0.0003
RMSE 1.038 1.281 1.355 1.419 1.386 1.27 1.088 1.058 0.9582 0.7214
ASE 0.9754 1.197 1.278 1.354 1.328 1.264 1.083 1.091 0.9443 0.7365
MS 0.0077 0.0060 0.0034 0.0068 | 0.0122 | -0.0016 | -0.0031 | -0.0021 | -0.0028 | -0.0023
RMSS 1.042 1.042 1.04 1.033 1.036 1.003 1.007 0.969 1.018 0.9901
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