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Abstract

Spatiotemporal changes in the thermal environment in a large city, Seoul, Korea were
analyzed using a thermal index, perceived temperature (PT), to standardize the weather
conditions. PT is a standard index for the thermal balance of human beings in thermo-
physiological environment. For the analysis of PT, the data from long-term monitoring and
intensive observations in and around the inner-city stream called ‘Cheonggye’ in Seoul, were
compared with a reference data from the Seoul weather station. Long-term data were
monitored by installing two automatic weather stations at 66m (51) and 173m (S2) away from
the center of the stream. Through the analysis of the data during the summer of 2006 and
intensive observation periods, it was revealed that the stream’s effects on the PT extended up to
the distance of the S1 site. In winter, the increase of the PT between pre- and post-restoration
was stronger at S1, which was nearer than S2 from the stream. These results suggest that PT can
be used as an effective model in analyzing the changes of the thermal environment in relation

with the changes of water surface areas.
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Table 1. List of the meteorological observation instruments during the intensive observation period (Sept. 22 - 30, 2005) at

Cheonggye Stream (S0)
Instruments Observation Elements Scan Interval Manufacturing Company
HMP45AC Temperature, Humidity 30 min Vaisala
CSAT3 3D Components of Velocity 30 min Campbell
CNR1 Net Radiation 1 min Kipp & Zonen
05103 Wind Speed, Wind Direction 30 min R.M Young
FASG4 Wind Profile Continuous Scintec
SLS20-A Sensible Heat 1 min Scintec
9680-50 Humidity Sensor Temperature, Humidity 15 min HIOKI
CR23x Data Logger - Campbell

Table 2. List of the meteorological observation instruments for long-term monitoring at Seongdong (S1) and Sungshin (S2)

Site Instruments Observation Elements Scan Interval Manufacturing Company
JY-100829 Air Temperature 1 min JINYANG
HMP45D Humidity 1 min Vaisala
WM-IV-WD Wind Speed, Wind Dircection 1 min JINYANG
Seongdong AWS (S1)
JY-100097-2 Amount of Precipitation - JINYANG
JY-100097-3 Sensing of Precipitation - JINYANG
JY-710 Data Logger - JINYANG
HMP45AC Temperature, Humidity 10 min Vaisala
05103 Wind Speed, Wind Direction 10 min R.M. Young
Sungshin AWS (S2) CS105 Pressure 10 min Vaisala
CNR1 Net Radiation 10 min Kipp & Zonen
BYL-S01-R250 Evaporation 10 min A&D Korea
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Figure 1. Meteorological observation sites near the Cheonggye stream area. The intensive observation site (0 ), the Seongdon

AWS (o), the Sungshin AWS (m) and the Seoul Weather Station(¥)
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Table 3. Selected KMM model parameters for the PT calculation
Distance from the Stream (m) 0 (S0) 06 (S1) 173 (S2) 1120 (SWS)

Terrain Height (m) 10 26 24 86

Anemometer Height (m) 3 6 6 10

Emissivity 0.98 0.88 0.88 092

Albedo 0.08 0.18 0.18 0.2

Regional Characteristics Water Commercial Commercial Residential
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Table 4. Thermal stress levels at each site based on the perceived temperature during the intensive observation period

PT O 0=PT <20 20 =PT <26 26=PT <32 32 =PT =38
Thermal Perception Comfortable Slightly Warm Warm Hot
Cheonggye Stream (S0, %) 46.3 34.2 19.5 0.0
Seongdong AWS (S1, %) 58.5 17.1 24.4 0.0
Sungshin AWS (S2, %) 40.0 200 333 6.7
Seoul Station (SWS, %) 53.7 219 19.5 4.9
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