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SUPPORT DOMAIN EFFECTS ON SHAPE
PARAMETER C IN MAPPING BY RADIAL
BASIS FUNCTIONS (RBFs)

H. Derakhshan " and N. Talebbeydokhti

Abstract

In many water engineering studies, there is a need to
fill lost rain data using mapping tools. In this research
this has been done by 5 types of RBFs; the data used
were extracted by 3 test functions in which the support
domain varied from 0.1 by 0.1 meter net to 0.5 by 0.5
meter net with different numbers of stations in a unit
area domain. The ¢ parameter was optimized by cross
validation method and the Normalized Mean Square
Error (NMSE), Percent Average Estimation Error
(PAEE) and Coefficient of determination (R?) were the
statistical controlling tools for choosing suitable RBF
function type. Compared to other works in literature,
this work had a better performance in mapping. It is
also shown that the ¢ parameter that optimizes the RBF
function is highly dependent on the support domain
size; the finer the resolutions of support domain, the
better the results achieved. The attribute was also found
for an arbitrary station point, Z (0.25, 0.35) to show the
model capability for an irregular domain. This work
may be compared with meshless methods for further
research.
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S 18 Ao il lhgyd gy 4 Sl 2yl Yol Y g

Z(0.25,0.35) ]
S g3 i R R2 | PAEE | NMSE | Cop Jae
'M‘ 5 sdnlie ".”A)I
0.9315 0.1%01 | 0.999 | -0.00848 | 0.00227 | 0.31
0.9052 ! 0.2*0.2 0.948 | -0.0091 | 0.06240 0.22
0.9314
0.9572 0.25%0.25 | 0.8204 | 0.79561 | 0.1184 | 0.18
0.4590 0505 | 0.9857 | -2.2894 | 0.02453 | 3.49
0.1468 0.1*0.1 1 -0.00056 | 0.000025 0.6
0.1466 0.2*0.2 0.9981 | -0.0269 | 0.00289 1.28
0.1468 | Fy
0.1473 0.25%0.25 | 0.995 | -0.13621 | 0.00468 | 0.97
S les” Sl
0.0850 0.5*0.5 0.15 12.503 | 0.11442 0.17 Wl o
03397 | (3307 i 0.1%0.1 1 ] 000867 | 0.00024 | 061
6

0.3390 0.2*02 | 0999 | 00116 | 0.0001 2
0.3724 0.25*0.25 | 0.998 | 0.73267 | 0.00615 3.55
0.3313 0505 | 0.1042 | 20.689 | 0.12768 | 058

ovxe Sy 3155 (Ao @ (2lg;d (g 4 (ol eyl Yol -Fgsa
Z(0.25,0.35) ]
Sebglslaas | agy RZ | PAEE | NMSE | Cop Jae
“M‘ ] sdalin O%)l
0.9315 0.1*0.1 | 09997 | -0.00888 | 0.00235 | 0.37
0.9068 0.2*02 | 09527 | -0.00888 | 0.06093 | 0.34

0.9314 F1
0.9581 0.25*0.25 0.8257 -0.82573 | 0.11728 0.28
0.4625 0505 | 09874 | -2.1508 | 0.02364 | 3.99
0.1469 0.1*0.1 1 0.00185 | 2.28E-5 0.72
0.1466 | 0.1468 i 02*02 | 09984 | -001505 | 000262 | 146 |  yc .

3

0.1473 0.25%0.25 | 0.9970 | 0.00521 | 0.00352 | 1.8 e
0.0845 0.5*0.5 0.0182 | -3.1055 | 0.10393 0.55
0.3396 0.1%0.1 1 | 000613 | 0.00028 | 0.72
0.3396 0.2%0.2 1 | 001421 [ 000013 | 223

03397 | Fg
0.3762 0.25*0.25 | 0.9949 | 0.27843 | 0.00645 4.21
0.2698 0.5*05 | 0.0106 | -9.0517 | 0.12666 | 0.24
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w9 & 2bigyd () a (ol byl Hlel —F Jgaa

Z(0.25,0.35) ]
SSohslds | s R? | PAEE | NMSE | Cgp Jae
] S odnline o7
0.9317 0.1%0 1 0.9996 | -0.06941 | 0.00391 02
0.8989 0.2%0 2 0.9418 | -3.7198 | 0.06803 027
0.9536 " 0.7618 | -15.677 | 0.14833
09314 0.25*0.25 0.27
0.4692 Fy 05%0.5 0.9890 | -2.2504 | 0.02346 243
0.1469 0.1%0 1 1 -0.00118 | 1.99E-5 033
0.1464 0.2%0 2 0.9997 | 0.00115 | 1.99E-5 064
0.1476 0.25%0 25 0.9980 | 0.06386 | 0.00172 06
s
0.0865 | 0.1468 F 0505 0.0537 | -19.096 | 0.10378 058
0.3398 0.1%0 1 0.9996 | 0.00466 | 0.00021 033
0.3395 0.2%02 1 0.00217 | 4.03E-5 15
0.3400 0.25%0 25 0.9976 | 0.74186 | 0.00731 216
0.3397
0.3162 Fe 05%0.5 0.1449 | -22.918 | 0.11958 047
95 U bigyd gy 4 (Sl 2yl bl -0 Jgur
Z(0.25,0.35) ]
Soekslds | s RZ | PAEE | NMSE | Cy Ju
"M. S sdnlie o)
0.9315 0.1%0 1 0.9999 | -0.01651 | 0.00243 04
0.9067 0.2%0 2 0.9521 | -0.58951 | 0.06146 038
0.9314 Fi
0.9604 0.25%0.25 0.8302 | -3.3767 | 0.11804 033
0.4621 0505 0.9894 | -2.1513 | 0.02353 432
0.1467 0.1%0 1 0.9999 | 0.00344 | 2.27E-5 078
0.1466 0.2%0.2 0.9993 | -0.01185 | 0.00253 154
0.1468 =
3
0.1471 0.25%0 25 0.9987 | 0.03798 | 0.00326 1.26
0.0816 05%05 0.0243 | -6.9035 | 0.10297 069 s
0.3402 0.1%0.1 0.9999 | 0.01073 | 0.00028 078
0.3396 0.2%0 2 1 0.00443 | 0.00011 245
0.3397 Fs
0.1663 0.25%0 25 0.9968 | 0.57771 | 0.00724 427
0.3042 0505 0.0418 | -11.251 | 0.12092 041
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S3U Olxio b 2lg,> Gy 4 (el bl -FJgae

Z(0.25,0.35) ]
SSohslds | s R? | PAEE | NMSE | Cgp Jae
] S odnline o7
0.9297 0.1%0.1 0.9988 | -0.00509 | 0.00967 0.44
0.8894 0.9314 . 0.2*0.2 0.9380 | 0.44746 | 0.06998 0.47
0.9348 ' ' | 025%0.25 | 0.8219 | 0.61841 | 0.11954 0.28
0.4680 0.5%0.5 0.8301 1.4511 | 0.09059 .001
0.1468 0.1%0.1 0.9995 | 0.10315 | 0.00211 0.47
0.1448 0.2%0.2 0.9807 | 0.14158 | 0.01383 2.33
0.1468 F
0.1496 ¥ ] 0.25%0.25 | 0.9295 1.6892 | 0.02602 1.03 S el
0.1159 0505 0.0133 5.0668 0.1059 062
0.3397 0.1%0 1 0.9999 | 0.06162 | 0.00031 1
0.3398 0.2%0 2 0.9890 1.0902 | 0.00301 098
0.3399 0.3397 Fo 0.9804 2.7349 | 0.00685
’ 0.25*0.25 ' ' ' 0.98
0.3212 0.5%0.5 0.9907 | -10.644 | 0.02860 0.7
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