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Abstract

A very high resolution weather analysis system (VHRAS) of 50 m horizontal resolution is established based on
LAPS. VHRAS utilizes the 3 hourly forecast data of the Unified Model (UM) of the Korea Meteorological
Administration (KMA) with the horizontal resolution of 12 km as initial guess fields. The analysis system ingests
the automatic weather station (AWS) data as input observations. The analysis system operates every hour for Seoul,
Korea region in real time basis. It takes less than 10 minutes for one analysis cycle. The size of grid of the analysis
domain is 800 X 660, respectively. The analysis results from December 2010 to February 2011 showed that the
mean biases of temperature, maximum and minimum temperature were —0.07, 1.6, 0.2°C, respectively. The
temperature in the central part of the city revealed relatively higher value than that of the surrounding mountainous
areas, which showed a heat island feature. The heat island appears in zonal direction since the central city region is
developed along a large river. Along the heat island, the eastern region was warmer than the western region. The
warmer temperature in the western part of the heat island was caused by anthropogenic heat change in conjunction
with the change of land use. This system will provide more reliable weather data and information in Seoul.
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Fig. 1. Locations of the AWS measurement sites and topography of Seoul.
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Table 1. Characteristics of the AWS measurement sites in Seoul.

ID Name Latitude (°N) Longitude (°E) Altitude (m) Bias RMSE MAE
108 Seoul 37.57 126.97 87.3 0.25 0.83 0.63
110 Gimpo 37.56 126.8 20.5 0.55 1.16 0.86
116 Gwanak (radar) 37.44 126.97 623.67 1.67 1.86 1.48
400 Gangnam 37.51 127.05 60.81 -0.33 1.41 1.00
401 Seocho 37.48 127.02 37.06 —0.64 1.06 0.89
402 Gangdong 37.55 127.15 58.4 0.49 1.16 0.87
403 Songpa 37.51 127.1 54.87 0.27 0.86 0.60
404 Gangseo 37.55 126.85 80.5 —0.03 1.08 0.87
405 Yangcheon 37.52 126.88 11.03 -0.32 0.86 0.71
406 Dobong 37.66 127.03 56.2 0.72 1.19 0.92
407 Nowon 37.62 127.09 53.85 0.78 1.53 1.21
408 Dongdaemun 37.58 127.05 50.78 —0.38 1.10 0.92
409 Jungnang 37.58 127.09 41.61 -0.39 1.11 0.94
410 Dongjak 37.49 126.92 35.04 —0.53 1.05 0.90
411 Mapo 37.54 126.93 26.89 —-0.19 0.86 0.70
412 Seodaemun 37.57 126.95 101.93 0.18 0.79 0.60
413 Gwangjin 37.54 127.08 53.61 —0.63 1.29 1.10
414 Seongbuk 37.61 127 127.1 -0.26 0.87 0.71
415 Yongsan 37.52 126.98 33.82 -0.09 1.08 0.88
416 Eunpyeong 37.61 126.94 68.88 -0.29 0.97 0.78
417 Geumcheon 37.46 126.92 48.48 —0.48 1.09 0.91
418 Hangang 37.52 126.94 11.76 -0.20 0.90 0.73
419 Junggu 37.55 126.99 267.64 0.74 1.49 1.14
421 Bukhansan 37.62 126.96 456.09 —1.63 1.91 1.64
422 Seongdong 37.54 127.04 35.31 1.14 1.29 1.19
423 Guro 37.48 126.83 54.73 0.29 1.06 0.80
424 Gangbuk 37.63 127 57.18 -1.57 1.98 1.74
508 Jongno 37.57 126.97 55.54 0.53 1.49 1.15
509 Gwanak 37.45 126.95 146.49 0.12 1.25 1.00
510 Yeongdeungpo 37.53 126.91 31.41 —0.56 1.06 0.91
540 Goyang 126.88 37.65 100 -0.67 0.74 0.52
541 Sanung 127.18 37.65 38 —0.41 0.51 0.35
589 Nunggok 126.8 37.62 11.5 -0.28 0.89 0.61
Average —0.07 1.14 0.92
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Fig. 2. A simple linear regression of the air temperature,
averaged over the all measurement sites.
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Fig. 3. Observation (solid gray line) and LAPS (dotted black line) hourly air temperature, averaged over the all
measurement sites.
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Fig. 4. Spatial distribution of the air temperature by LAPS (a) in the daytime at 1400 LST, and (b) in the nighttime at
2300 LST. Concurrent observations are denoted by numbers.

Table 2. Comparison between the observation and LAPS UHI intensity at the designated times.

Contents 03 06 09 12 15 18 21 24 Ave.
Mean of UHI OBS 2.02 1.74 1.58 0.85 0.70 1.08 1.87 202 148
intensity (°C) LAPS 2.63 1.44 1.21 1.05 1.61 1.01 2.05 267  1.68
Max. UHT intensit OBS 538 433 3.67 325 1.65 2.49 374 3.69 -

X UL intensity LAPS 6.19 461 3.91 331 1.58 2.69 391 378
Min. UHI infensit OBS —039 -195 -176 -071 —048 —0.08 0.15 0.15 -
1. DL mtensity LAPS —147 -230 —111 -073 —035 —022 0.15 0.45
Days of UHI OBS 44 38 1 0 0 11 31 49 -
intensity >= 2°C LAPS 47 35 3 0 1 9 33 46
Days of UHI OBS 11 8 0 0 0 2 6 8 -
intensity >= 3°C LAPS 7 2 1 0 0 0 5 5
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Vogt, 2004). A2l olo] vheht AHAES] Fa
AN & #As) W e o AL wA 9 FA o)
wAA ] ate] Lzl o) SfAgws} o wa
7) whl el 3 A7k EAl R4 54
o]t} (Oke, 1982).

a9 5% dIbEst A GRS () =
rxo} (b) Ho) QARES e A7) wE
Z5 vepitt. 2010 Aol =A] A7 EE 3
7} LAPS 2% A2 2~4°Col|A] 71 &2 vulx
Boln] 0~2°C, 8~10°C F-7tellA] 7} A o}
ot 28 SaelM =A] A7 =e] ZF 7hd wl
Bz b 882 0~2°CollA 16.0(16.3)%,2~4

i

¢

R

=) 7)8 4832 4304 A 25

°CellA] 38.2 (37.4)%, 4~6°CAl A 25.4(23.3)%, 6~8
°CollA] 8.9 (8.8)%, m}A| o2 8~10°ColrE= 6.4
(5.9%= epdoh(Zagke] 2 LAPSS] v]&). 1
9 sbolA AZkelel mhe o He) dAgE A
g F2 ofgle] WSk F3be) W WEE B

ﬁw_iTEM 7lmz}~ Creie T%k 1 3 g
o]m 2100~0300 LST JAAt22 o] &aoich #=
3} LAPS $4o2 veld Age] 5 BEx £A
= 329 o] ez glgleh meo] ek

Ao e wA3h 9 BA A L] o] Fel A AR, FA



A £M RdE o438 AE =AM 54 47 125

(a)
50
= OBS

40 1 [J LAPS
<
S 304
2
=
Q
=]
g 201
=

10

0 -
-2 0 2 4 6 8 10
Urban heat island intensity (°C)
Fi

126.8 126.85 126.9 126.95 127 127.05 127.1 127.15

(b)

[ OBS
30 ] LAPS

Frequency (day)

3 6 9 12 15 18 24

Hour

g. 5. (a) Distribution of Frequency of the urban heat island intensity and (b) maximum urban heat island intensity time
by observation and LAPS.

| OPOOOOOO0O0O0O =
co —hkRruauxbo —iv

126.8 126.85 126.9 126.95 127 127.05 127.1 127.15

Fig. 6. The distribution of (a) observation and (b) LAPS temperature anomaly for winter nights (2100~ 0300 LST).
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