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Abstract High-quality and high-resolution meteorological information is essential to reduce
damages due to disastrous weather phenomena such as flash flood, strong wind, and heat/cold
waves. There are many meteorological observation stations operated by Korea Meteorological
Administration (KMA) in Seoul Metropolitan Area (SMA). Nonetheless, they are still not
enough to represent small-scale weather phenomena like convective storm cells due to its poor
resolution, especially over urban areas with high-rise buildings and complex land use. In this
study, feasibilities to use additional pre-existing networks (e.g., operated by local government
and private company) are tested by investigating the effects of network density on the gridded
horizontal distribution of two meteorological variables (temperature and precipitation). Two heat
wave event days and two precipitation events are chosen, respectively. And the automatic
weather station (AWS) networks operated by KMA, local-government, and SKTechX in
Incheon area are used. It is found that as network density increases, correlation coefficients
between the interpolated values with a horizontal resolution of 350 m and observed data also
become large. The range of correlation coefficients with respect to the network density shows
large in nighttime rather than in daytime for temperature. While, the range does not depend on
the time of day, but on the precipitation type and horizontal distribution of convection cells. This
study suggests that temperature and precipitation sensors should be added at points with large
horizontal inhomogeneity of land use or topography to represent the horizontal features with a
resolution higher than 350 m.
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Fig. 1. The horizontal distribution of (a) the stations in SMA, the selected stations for (b) temperature and (c) precipitation
analyses in Incheon region operated by KMA (red circle), Gyeonggi local government (orange cross), Incheon local
government (blue diamond), and SKTechX (cyan triangle). The location of Seoul, Incheon, and Suwon station are indicated by
green star in (a), and Incheon, Namdong, and Jeongwang stations are indicated by star in (c).

i 918 71 e A8l =20l 8 B3 A
4ol 94 2918 A4 Bart 9l

B ATME B FEE 719 Awse] B2 I
=2 ugel] 98] KL 7|9 ARES] FE
P53t AeS 2AS A Btk ol8 98, £
A F g e gnsgel g w4 9
oA EGs BF T571 T A 7102 23
sel, S UE Flol] ME 7123 F5F) 350m
AP AP £9 RE SHL ) ¥ 99 2
Haas} g,

2. 97 LIS o W

21 #&s2 9 K29 MHE

201633} 20179 6¥~8¢Y Foll =AM S, 47
Ayl I Je BEFYoZE= 71, 7]
A AZHAENEA), A71=S AFIA L] A
A A Qs ASHAA, FHE7D) F
(€12}, 917k 7]1#¢] SKTechXolA ¢9dls A=
(SKTechX) 5°] Uttt 71734 &= A2 294,
7] 504, 91 234F 10247 Jow, A=A

(L oon o ri N

Atmosphere, Vol. 29, No. 2. (2019)



186 #5E DItV AR AR

HEo v]x|

3

Table 1. The number of total observation stations and horizontal grid size of the Seoul, Gyeonggi, and Incheon area.

Observation Network

Total station number

Horizontal grid size (km?)

Seoul (29): 4.6 x 4.6

KMA 102 Gyeonggi (50): 14.3 x 14.3
Incheon (23): 6.7 x 6.7
Local (Gyeonggi) 297 59x59
Local (Incheon) 45 4.8x4.8
Seoul (250): 1.6 x 1.6
SKTechX 414 Gyeonggi (131): 8.8 x 8.8

Incheon (33): 5.6 x 5.6

* KMA: Korea Meteorological Administration, Local: local government
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Fig. 2. Monthly time series of (a-c) temperature and (d-f) hourly precipitation observed at KMA-operated Seoul, Incheon, and
Suwon stations on (a, d) June, (b, e) July, and (c, e) August 2017. Red dot and yellow dash lines indicate temperature criteria
for heatwave (33°C) and tropical night (25°C), respectively. Pink squares indicate selected period in this study.
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Fig. 3. Horizontal distribution of (a, d) radar CAPPI precipitation intensity and (b, e) the brightness temperature obtained from
the Chollian satellite at (a, b) 1600 LST on 26 June, and (d, e) 1000 LST on 15 August 2017 (https://afso.kma.go.kr), and time
series of hourly precipitation at KMA-operated Seoul, Incheon, and Suwon stations on (c) 26 June and (f) 15 August 2017.

Atmosphere, Vol. 29, No. 2. (2019)



188

rd
N\

W U7} 71 AR AR 5 LX) p)A

: 3

i

Table 2. Type, station number and grid size of observation network steps in the Incheon area used for the spatial distribution
analysis. Based on the collection rate and the mean (m) + 3 o (standard deviation).

Step Observation Network type Station number Mean grid size (km?)
Sep | KMA Preck 7 Prech 1231 123
Step 2 KMA + Local (Gyeonggi) gfézlp 91 0 gf:;? 11(3 '83: ]l(?, '83
Step 3 KMA + Local (Gyeonggi) + Local (Incheon) }T::;? : 12 61 I];::I;F : 87 '11 : 87..11

Step 4 KMA + Local (Gyeonggi) + Local (Incheon) + SKTechX gfézlp 2370 gf:;? 66 '30: 66 '30

*KMA: Korea Meteorological Administration, Local: local government, Temp: Temperature, Preci: Precipitation.
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Fig. 4. Distribution of the correlation coefficient for (a-c) temperature and (d-e) precipitation between the KMA Incheon station
and each station according to the distance between two stations on (a) June, (b, d) July, and (c, ) August 2017.
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