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Development of Radar Polygon Method : Areal Rainfall Estimation Technique
Based on the Probability of Similar Rainfall Occurrence
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Abstract

This study proposed a novel technique, namely the Radar Polygon Method (RPM), for areal rainfall
estimation based on radar precipitation data. The RPM algorithm has the following steps: 1. Determine a
map of the similar rainfall occurrence of which each grid cell contains the binary information on whether
the grid cell rainfall is similar to that of the observation gage; 2. Determine the similar rainfall probability
map for each gage of which each grid cell contains the probability of having the rainfall similar to that
of the observation gage; 3. Determine the governing territory of each gage by comparing the probability
maps of the gages. RPM method was applied to the Anseong stream basin. Radar Polygons and Thiessen
Polygons of the study area were similar to each other with the difference between the two being greater
for the rain gage highly influenced by the orography. However, the weight factor between the two were
similar with each other. The significance of this study is to pioneer a new application field of radar rainfall
data that has been limited due to short observation period and low accuracy.
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Fig. 2. Similar Rainfall Map
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Gage Name (ID) | Longitude Latitude Management Agency
Suwon (SW) 126-59-15 37-16-12 KMA (korea Meteorological Administration)
Yongin (YD) 127-11-13 37-14-01 MOLIT (Ministry of Land, Infrastructure, and Transport)
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Yanggam (YG) 126-56-39 37-04-54 MOLIT
Anseong (AS) 127-16-44 37-00-29 MOLIT
Seonghwan (SH) | 127-08-53 36—-56-59 MOLIT
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Table 2. Weight Factor Comparison of RPM and Thiessen Method in Anseong Basin

= L0
= S
2|25 |80
nlzZlele s
Slo|loc | N
0 | o |~
NI ||+ | ©
Z|l= =2
c|lo|o
n || w
TN F| Q| w
SEE I R=) :
%) ] ! | o
oc|lo|o
n|SI2| S|
2lel2elely
Sloc|loc | N
=883 |3
El=mlal2S
S|l |
O] |E| B~
SlF 22| H
Sl | ™
—
el Tl el
Slo|lo | N
o
)
1]
= 8
Q|8
2 =
o .3
gl < £
= o] - & ]
S| 2| & 3]
=l I e o B =T =
‘n | = 8 ) m
2l=1=] 8.8
< | & <=
= SRS
ﬂ )
a2
=
=
D
o~

el A5

4 ge=

= ax e
o} g

A19] gkl Zol

3

Kl

=
74 o}

5 b |

Xy o

2 ONr

° E
T oo
o| =

B

]
det. o]

RPM#} Thiessen |

x
[e}
>

Jw

. sv
. v
- Yo

ws
B s

.' @ Yongin(Yl)

1) RPM

SH

Q72X

the A, () gy A-pAksel wkde

G

T
O

1o
*

)

o

Yanggam(YG) (&

o
A

= A3E 5

o] e7kEA|

Seonghwan(SH!

Fig. 8. The RPM Result of Anseong Basin

B2 RPMo] 7]&9]

3

grRE ks

R

ks
pud

ol=

H E_T;]_

Thiessen

At

H At} Thiessen

oEH'C i]—O]%
folE HolA|

=9 FA&2 Qo] A

ek

N
)

=
=

2 olg @ HEAg} 2 2

o
= R
o
W OE
~ o
N
W
o X
o m]u
iy
2
= T
BR
o)
T K
w o~
do
(i
i
S
7 o
o o
N
= ™
Ol
m K
B o)
oF o
" T
™ W
oL ow 3
T U
E
=g
T K
o N
BN
& =
o
= Nr
GOl
o T
A4 o

o]

¢+

ZAe

L zol7k A vEhe AR oidHnh

= °l

| Thiessen

3|

FaAGR ol
9E el ] A

Bt o]

=
=

85 AupEglsh 2 Aol

H 3= U

3]

°f €]

2

of thek 47k 2.

References

M

Rl

oK

0o

Fiedler, FR. (2003). “Simple, practical method for deter—

=

AROIA ol AL

mining station weights using Thiessen polygons and

o]

A=

L

Journal of Hydrologic engineering,
Vol. 8 No. 4, pp. 219-221.

Ho, C., and Kang, 1. (1988). “The variability of Precipi-

”

isohyetal maps.

AABFA B

2] "ol Thieseen

=
=

1] Radar Polygon Method (RPM)

el

=
L

943

% 20154 11H

%

484 511

s
&



tation in korea.” Journal of Korean Met Society; Vol.
24, No. 1, pp.

Hong, j., Kim, B.,, and Yoon, S. (2006). “Evaluation of
Accuracy of the Physics Based Distributed Hydrologic
Model Using Vflo™ Model.” Journal of the Korean
Society of Civil Engineers B, Vol. 26, No. 6B, pp. 613
622.

Lim, J.S. (1990). Two-dimensional signal and image pro—
cessing. Prentice Hall, Englewood Cliffs, N.J., pp. 710

Yoo, C., Kim, S., and Yoon, Y. (2002). “Estimation error

944

of areal average rainfall and its effect on runoff

computation.” Journal of the Korea Water Resources
Association, Vol. 35, No. 3, pp. 307-319.
Yoon, Y. (1998). Industry Hydrology. Cheongmungak,

pp. 65.

paper number - 15-068
Received : 3 September 2015
Revised @ 21 September 2015
Accepted : 21 September 2015

BEKEREEMNE



