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Spatial analysis of Design storm depth using Geostatistical
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Abstract

The design storm is a crucial element in urban drainage design and hydrological
modeling. The total rainfall depth of a design storm is usually estimated by hydrological
frequency analysis using historic rainfall records. The different geostatistical approaches
(ordinary kriging, universal kriging) have been used as estimators and their results are
compared and discussed. Variogram parameters, the sill , nugget effect and influence range,
are analysis. Kriging method was applied for developing contour maps of design storm
depths in bocheong stream basin. Effect to utilize weather radar data and grid-based basin

model on the spatial variation characteristics of storm requires further study.
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2.1 Variogram
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Model type
G [1 5 (
T3 = 9 (spherical model) y(h)= CSph, (h)=

A= 29l (exponential model)

2.2 Kriging
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Gauging Height Above Location
Station M.S.L(m) Longitude Latitude
No.1l H+ 140.0 127°44°05" 36°16°25"
No.2 A4k 120.0 127°47°45" 36°2040"
No.3 ¥ 180.0 127°44°09" 36°22°15"
No.4 = 180.0 127°52°42" 36°23°48"
No.5 ¥7] 160.0 127°4924" 36°25°59”
No.6 H-2 200.0 127°54°05" 36°26'43"
No.7 47} 380.0 127°51°44" 36°29°21"
No.8 5 130.0 127°44°13" 36°26°08"
No.9 4+t 150.0 127°43°07" 36°28'58”
No.10 54 210.0 127°40°00" 36°28°16"
No.11 o]d 220.0 127°40°47 36°32°26”"
No.12 <H 80.0 127°39°52" 36°33°29"
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A HA AeEFS s VESAEA D wiNe FAEAAEE AX AGGEREYS A
Aot om B AolM SE/F RWEWOR FA3 GUMBELEXHS FTAoz AHd g5
Fe-Fs A e o A¥de % 339 Zo

F 3 HlEd X|&H7|7HH stEAE
. IERRE R
- 30 50 70 30 100 200

NO.1 220.1 240.3 253.5 258.8 267.5 294.7

NO.2 208.5 226.4 238.1 242.8 250.5 274.6

NO.3 202.2 295.1 310.1 316.1 326 356.8

NO.4 208.9 226.8 238.5 243.2 250.9 274.9

NO.5 240.4 264.8 280.7 287.1 297.6 330.4

NO.6 245.3 268.2 283.2 289.1 299 329.8

NO.7 336.9 372.7 396.2 405.5 421 469.2

NO.8 269.2 296.7 314.7 321.8 333.7 370.6

NO.9 279.6 309 328.3 335.9 348.6 388.1

NO.10 283.5 314.2 334.4 342.3 355.6 396.9

NO.11 250.5 274.1 289.6 295.7 305.9 337.6

NO.12 310.5 340.4 360.1 367.9 380.9 421.1
4.2 Kriging #-& 23
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o] Kriging 719l A&3ste &79-%e ¥4 #XE Yep7] 98 Ordinary kriging(OK)
71" ¥ Universal kriging(UK)7I'H<& A -&3to FH9 s3H2 FE45&F 25 UHEhdAH

&2 3+ Cross-validations o] &3te] wlglo s mde] HE £ P E 4949
7ol Universal kriging S o] &3t 2835t Ayt BEo] 48 o= eyt

I 4 Cross—validation Z =z}

A d 77k Kriging Variogram ME(mean error) ¥F=HxA
Ordinary spherical model -0.574 15.53
kriging exponential model -0.558 17.59
804
universal spherical model -0.426 9.86
kriging exponential model -0.303 11.92
Ordinary spherical model -0.765 16.25
kriging exponential model -0.574 16.99
100d
universal spherical model -0.002 6.22
kriging exponential model -0.30 11.44




(b) 80 R %=(UK-spherical)

(a) 80 R %= (OK-spherical)

1 %= (UK -exponential)
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(d) 100%

W1 %= (OK-exponential)
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