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Intervention Analysis of Urbanization Effect on Rainfall Data
at the Seoul Rain Gauge Station
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Abstract

This study estimated the urbanization effect of Seoul, the largest city in Korea, on its rainfall. For
a comparative analysis, two different data sets are used: One is the precipitation data at the Jeonju
rain gauge station, which has a relatively long record length but least urbanization effect, and the
other at the Ichon rain gauge station, which has a short record length but located very near to Seoul
with least urbanization effect. Also, the difference of the rainfall between Seoul and Jeonju rain gauge
stations, as an indicator of urbanization effect, is quantified by use of the intervention model. As a
result, it was found that the maximum rainfall intensity of the annual maximum rainfall events shows
the increasing trend, its duration the decreasing trend, and the mean intensity the decreasing trend
especially after 1960. Also, the quantification of urbanization effect using the intervention model shows
that the increasing trend of rainfall intensity and total volume is still on going.
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Fig. 3. Time Series of Total Volume of Annual Maximum Rainfall and Their Moving Averages
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Fig. 4. Differences of Annual Maximum Daily Rainfall among Seoul, lcheon
and Jeonju Rain Gauge Stations and Their Trends
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Table 2. Six Basic Dynamic Models of Intervention Proposed by Box and Tiao (1975)
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O D (1) k
Case 5 i (1_53 l—B)BP’
Case 6 fo=(w,+— “2 )P —/;
CTTTSeB 1-B!
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Table 3. Various BICs of the Differences of Annual Maximum Daily Rainfall and Total Volume of Annual

Maximum Rainfall Event between Seoul and Jeonju Rain Gauge Stations

(a) Annual maximum daily rainfall

Lags MAO MAI1 MAZ MA3 MA4 MA5
ARD 8.1985 8.2786 8.3038 8.38386 8.4446 8.5106
AR1 8.2692 8.3446 8.3898 8.4754 8.5348 8.5982
AR2 8.2903 3.3808 8.4690 8.5531 8.6254 8.6888
AR3 8.3758 8.4656 8.5538 8.6216 8.6959 87724
AR4 8.4403 3.5287 8.6004 3.6851 8.7619 8.8367
ARbS 8.5193 8.6048 8.6780 8.7652 8.8393 8.8604
(b) Total volume of annual maximum rainfall event
Lags MAO MAIl MA2 MA3 MA4 MAb
ARO 9.9408 9.9896 10.0716 10.1456 10.0865 10.0967
AR1 9.9896 10.0796 10.1622 10.2359 10.1771 10.1806
AR2 10.0707 10.1607 10.2407 10.3164 10.2430 10.2393
AR3 10.1558 10.2451 10.3195 10.3674 10.2748 10.2694
AR4 10.1257 10.2152 10.2756 10.3105 10.3599 10.3560
AR5 10.0750 10.1620 10.1783 10.2052 10.2953 10.3598
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Fig. 12. Application Results of Intervention Models Derived to the Difference of Rainfall between Seoul
and Jeonju Rain Gauge Stations (Top: Annual Maximum Daily Rainfall, Bottom: Total Volume of
Annual Maximum Rainfall Event)
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Table 4. Intervention Models Derived for the Difference of Rainfall between Seoul and Jeonju Rain

Gauge Stations (Case 2)

Case Annual maximum daily rainfall TOtafl volumg of annual
maximum rainfall event
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