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Application of Spatial Interpolation to Rainfall Data
Hong-lae Cho* + Jong-Chul Jeong**
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ABSTRACT : Geostatistical data are obtained only at selected sites even though they are
potentially available at any location in a continuous surface. Therefore it is necessary to
estimate the unknown values at unsampled locations based on observations. In this study we
compared the accuracy of 5 spatial interpolation methods: local trend surface, IDW, RBF,
ordinary kriging, universal kriging. These interpolation methods were applied to annual rainfall
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data. As the results of validation tests,

showed the best accuracy in comparison with other interpolation methods.

o

universal kriging with gaussian variogram model

In the case of

kriging, the predicted values were more accurate and within a more narrow range than other
methods. In contrast with kriging, local trend surface analysis, IDW and RBF showed the
wide range of predicted values and abrupt changes between neighbors.
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TR 7J(spat1al mterpolation)
o] o]&drt WEAR] FURZT 7HoE
+ IDW(Inverse Distance Weighted), 2~&2}<]
(spline), )7 (kriging), ATFH E(trend
surface model) & A2 & 71 US A
oty AF7MA 7 EoFe] s w3
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A8 4= QH(Kurtzman and Kadmon, 1999;
Z &1, 2001; Jang, 2003).
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Aol e At
global) W gl 913 F z]@-l%gq
& AHgde A9 F(local) W
A3 B2 AR A% o) °4
# FYeA JEhE A Sexact) %“ﬁ
3 9 2AD gEA dehue R
(inexact) W, @ =@ oa Bt
g 4 Qe EA FH(stochastic) FHH 18
A ke A E F(deterministic)y HH, @
A- AR Atel9 &gk ¥z A=
whel & (abrupt) W 2FH A (smooth)
YHeE FEY F Utk I B3
Bol AbgEe R /e B3 S A
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FEHFL A () 2] 4 7HA9 &
2 FA D (Cressie, 1993).

Z(s)=u(s) + w(s) +n(s)+e(s) A

A A WA p(s)= EH-ﬁLE’_tﬂE(larg&scale
variation) 0.2 AZ|9d FAE JeRle Z
B 4E ey y(o)v STEHE
(small scale variation)>.& ZAH FA F
Hel 3853 HES Uit n(o= ¥
Al T+ 2 E © Z (microscale  variation) 43
2 AYRG 6 AL AdA g HEs v
B e(s)® 574 2 ANmeasurement  error)
E Jehdth(Lee, 2003). 9 A& WAHH
FAE Yeple dipEdES WA L
Agre) A Fulz AFAEAY B A
@)%+ 2o £ 5 ATH(Cressie, 1993).

4 1A FE ol web dejed o Z(s) = p(s) +6(s) 2(2)
<# >3 2o
22 AE0 BN
21 SUEYE
723 HEM(trend surface analysis)> &
& F7ae AAWE 33, 29T AAWY AEGS olgsel dFIYAR
T A selA B, 1%, 71 5 d& AT ¥ FAE dsIARd s
2ol 817k B4 o} e FAS L ol&dd WAS AP #E dFse
e I FE#gelst @ o, o] I FIEZ HReln
<E 1> 3UEZ 7He 2&
Global Local
Deterministic Stochastic Deterministic Stochastic

Trend surface (inexact)

Transfer Function (inexact)

Local trend surface (inexact)

Thiessen (exact) .
. . Kriging (exact)
Inverse distance weighted (exact)

Splines (exact)
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HHoltt. oA HAWE IDWS vl
g u] RBFY SA& IDW7} ¢ = 3ol
BE3 HAE Hojd + gle A W
ste] RBFE #Z" g, Fagxro
g &gko]l AAY FA Jgd + Utk
RBF= 1% Ho|H & Zo| T &
3tA ®Wsldle dHolE o Rt A
AoZ ¢&#HA Jh(Johnston et al., 2001).
RBF H7HHS 2oz FH3E g 2
6% 2ot

N
Z(So)=_ widllls; = 5, 1)+ Wy

i=1 21(6)

o 714 ¢= radial basis functiong- }E}
W, s, —s e dA53AH sost & B
AR sigke] AY r& YERAY {oi: I =
1,2, «nti}e 2 BESHA dE 7hFA
e, ontl2 3 & (bias) T2} E
L% 3t} RBF= 4 (6)°] X¢¥ radial
basis function g5 B A FA 3= 7}l
w2} completely regularized spline function,

=

=
=
=

spline with tension function, multiquadric

function, inverse function,
thinplate spline function 522 FE T}

(Johnston et al., 2001).

multiquadric
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[ 113 ZH(Johnston et al., 2001).
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zZ+ 2oA Coe YL, aE ABAY, h
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s TR 21(9)

y(h) = CoSph, (h)
_| Gol1.501/a)~0.5(h/ a)*}, (h < a)
ﬂco , (h>a)

« AR 21(10)

y(h) = CoExp, (h) = Cy[1 - exp(=3h/ a)]

< b2 mH 2(11)

7(h) = CyGauss ,(h) = Cy[1—exp(=3(h/ a)?]
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AT = 413 HE
AA s} 413 7l
10%] i3t 40 A &
EZEe RG] AR A3
AA FHRZT A= F 373
427} AgEAT A" e
TEE [2¥ 219 2

24€ 2004 9= 4 FATFS Ha
765 mm, HH 2,547 mm, H 1,448 mnd] A
o2 yehgom, A AFol AMEE 40
N AeBESAe HA 887 mn, i 1,838
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mm, B 1,381 mn¢l RALZE FAEAT.

<E 2> 20049 E AZPE EAHF
(&4 : mn)

Dataset | Num. | Min | Max | Mean - Std Dev.

Training | 373 | 765 | 2547 | 1446 225

Test 40 1838 | 1381 197
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(] RBF

RBFE= H83te ¢FF(A 6)ol wa
‘completely regularized spline’™} ‘spline with
tension” = _;L_,:{g].o:] B7t A, ol
AFREHE #FEXH 5 47 8, 10, 12, 15,
2002 TR F= X]’ﬁ—’l‘- A3l wE
A4 HES AnEsit BEAH g4
WAL ARS TA FRom, shed T
g B4 BEuE e wxEs PN A
RMS o2i7t Hart He 3& AHE AT

O =287

olgd Wygedl S Hs T,
A&y, 728 Wygeayl ds 24
Agatgnt. old A (lag size)S Z
Z+ 20 km, 25 km, 30 km, 35 kmE T8}
o EA Z7A WE dF JAFEE
AR Zt ByAgE Ha Age
wYAE AVt A Fo] TR
W ZAa3Sav AR 93 Ho Ag
400 kmE FX FowA HAHY
HQ) 200 kmE 238 WA AA )
% ThH(Johnston et al., 2001). ©]d] me}l F&
AZ7F 20 km&l A5 H2 AFE 15 AN,
25 km¢l A% 12 74, 30 kmQl 7% 10 A,

35 kmel A% 8 A48 A8tk ZelA
A 48 BIAY & 0 2ol A=
2 &0, gauge BaA 2ok
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Hag 29 WAz I =227 mlA
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Bl olf= A7 AAe] 234 HFA
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<E 3> 2t SR 7|He| Hguy

Method Parameters Number of neighbor samples
1. Local Trend Surface -
2. IDW Power: 1, 1.5, 2

Completely 8, 10, 12, 15, 20
3. RBF regularized spline

Spline with tension -

Method Variogram function Lag size (km)
4. Ordinary Kriging Spherical,

Exponential, 20, 25, 30, 35

5. Universal Kriging

Gaussian

Number of neighbors
Method .
8 10 12 15 20
Local trend surface 611.0 3023 305.8 277.7 2447
power=1.0 218.6 220.0 220.0 220.2 219.2
IDW power=1.5 2223 222.8 222.1 222.0 220.6
power=2.0 227.8 227.8 226.8 226.6 225.1
RBF Regularized spline 214.1 215.1 215.4 216.3 215.0
With tension 216.1 215.1 2154 216.3 215.0
Vari Lag size (km
Method ariogram g size (km)
function 20 25 30 35
Spherical 208.7 208.4 208.4 2109
Ordinary -
L. Exponential 208.8 208.8 208.8 208.9
Kriging
oo Gaussian 2104 2104 210.4 210.1
Spherical 208.4 209.4 208.4 207.1
Universal ;
. Exponential 210.7 210.3 209.6 209.3
Kriging
Gaussian 208.1 207.5 207.0 206.8

A7 7= AL At FAelAol F 6 AFAGA 2 FFE A ¥e Ao
8T d3E B Aeldh ZA 71 EAEHAY wEA AR s =
o] ARAEL <F A BoAFe AR A 7IHE H84F A EdAbA o
Zol Mg ead ol mak 2 go]l § ¥ PR HEead 5—’? 789
FE Te ASE YEEH. ol wigte] & AFE 7ok &

A e Wse A 3l dEF AGHFFHE £49 4

08‘#
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2 4% Te AR ENH gAY M 19 g FAR W R F2 2%
AES S A AF 2F 6119 & dshle oz BT RBFY
RMS olelE H 2ol wated 20 sfe  Afol= AEFol Hlsd AHE T
MEL AHEE 39S 24479 RMS g2 2 AT wE 3eE EAMHILH, ¢

o
O Aol FASA WEsE Ae=2 F4(2 6)F spline with tension FH.Th
veElgth IDWY AS MEFRTE A completely regularized spline 34+ AH&3}
go e 715X FHeE pA 57 o = Aol FL& AF AHAE HoFE AL
| g 2estste Aol A & ¥ 2 uEnth

F& WA AR YEEen, 1 gl Z+ 7IME 7Y AER ds d3E
g FE Al FEH £ A7l THA= W (¥ 3% Ao 2

@ @ Local trend surface
1 \,5:0
ol ® IDW
1259 © RBF
SR @ Ordinary kriging
e ® Universal Kriging
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H2E71He] oS FHE S0m
< o]&3td YEA FHo
oA Falt Ao ¥ F
o 53, 7‘]?4” H-2oll A
< ;T F
Z_ 7o ARE
£, IDW, RBF=
A Abole] oA Fgko] vInE FH
o2 Jvetgtew, Ay AR
Ayt ZAdAe AH A Aol 4
3 ds ATt vay g4uksk RAo=
EAEA[Y. o] AAE dS3Y HA,
AYAE St %Zﬁlifﬂ A9 ATH
24, IDW, RBFY] 79 o3k Hazk
©] 900 mm ©]3}, 5]£H«§k°] 2300 mm ©]A+
A A wrete Fq ZAFH LEk 2
279 A HZ3ke] 1000 mn, Higkol
2000 mm Alolo] BEX3I= Ao ®E e
TH<HE 5>).

A7

}

<E 5> Z

2|
22l

FH

(18
el

farn
=)
|

Method Min

LTS* 191 2,374

IDW 851 2,491 1,450

RBF 825 2,523 1,448

OK** 1,221 1,902 1,445

UK*** 1,079 1,445

2,003

*LTS : Local Trend Surface Analysis
**OK : Ordinary Kriging, ***UK: Universal Kriging
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