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APPLICATION OF MINIATURE SENSORS IN THE
OPMENT OF MICRO-CLIMATE STATIONS FOR
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Micro-climate in Hong Kong:
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Pilot Project (2017):

« To study the temperature variations on a
microscale level under various
meteorological scenarios with a view to

erstanding the urban climate

Photograph courtesy ofASia i
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Temperature Sensor
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10-minute Mean MWind Ending At 14:30HKT On 31 May 2018 Thr

31 May 2018: Winds west to southwesterlies '
generally prevailing overthe Kowloon peninsula
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Temperature distribution over the Kowloon

penlnsulo af 2:30 p.m. on 31 Iv\oy 2018
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10-minute Mean Wind Ending At 14:30HKT On 1 Jun 2018 Fri

1 June 2018: Winds eas’reilieg generally prevailing,

over the Kowloon peninsula
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Temperature distribution over the Kowloon
pemnsulc at 2:.30 p.m.on 1 June 2018
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Temperature

10°C
or Below
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Daytime flight from 13:32 to 14:43 on 14 January 2018
Station Surface (A) (B) (A) lies If No, smallest
Surface Temperature | Surface Temperature | \ithin dtifference
. derived from measured by i-button | range of SLLEEm
CO m p arson Of SU rfO ce Thermal Map (°C) sensor during flight (B) ? (A) ?O“C‘)’ (B)
= ~ =\ B time (°C)
> rlved from OrThO HKO Grass 16.9 16.1-17.4 -
A Concrete 30.7 30.5-32.2 Yes -
A2 Grass 28.2 27.7-32.1 -
A3 Grass 28.0 26.3-28.9 -
KP Grass 31.5 32.0-349 -0.5
Concrete 33.1 30.6-334 Yes -
T13 Grass 33.1 33.8-35.7 No -0.7
T26 Grass 23.2 21.2-23.6

Nighttim

e flight from

20:30 to 21:35 on 14 Ja

nuary 2018

KP

Concrete

13.1

16.2-16.9

Grass

9.6

12.0-12.6

Grass

9.0

12.3-12.5

Station | Surface (A) (B) (A) I If No, smallest
Surface Temperature | Surface Temperature L |.es difference
derived from measured by i-button within between

Thermal Map (°C) sensor during flight range?of (A) and (B)
time (°C) (B) 7 (°C)
HKO Grass 10.2 13.1-13.2 -2.9
Concrete 13.0 14.5-14.9 -1.5
A2 Grass 11.5 13.9-14.3 -2.4
A3 Grass 9.6 12.4-12.7 -2.8
Grass 8.3 12.0-125 No -3.7

-3.1

-2.4

-3.3
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Vertical Variation of Air Temperature, Dew Point Temperature,
Wind Speed and Wind Direction (0 - 1,000m)
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Pilot Project (2017):

The network can produce good and

consistent tfemperature measurements to

identify microscale structures in the
emperature distribution over a relatively

Photograph courtesy ofASia i
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Automatic multi-sensor
micro-climate station

i

Challenges:
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Microclimate Station Sensors

Prototype of an external, exchangeable
ith small footprint digital sensors to
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Locations of the measurement
nodes and their respective
measured weather elements
at the micro-climate station at
HKC)Heodquoﬁem

HKO MICRQCLIMATE STATION AKX

2018 08-27 10: OBam

BN MM RS 20180827 10:08
Microclimate Sensors on a lamppost (9913)

bt tetd ol 1 20180827 10:08
Microclimate Sensors on a bollard (9911)

FieR s R RN 20180827 10:08
Microclimate Sensors on a bollard (9912)

R (BEK)
Temperature (C )

N MEMEE (EAt)
Relative Humidity (%)

T B
UV Index
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MSL Pressure (hPa)
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: .J Temperature ('C )
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HRRE (55t)
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AR (ERNTE)

98

v Pressure (hPa)

+ &5 Wind Direction
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Wind Speed (km/h)
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MICRO CLIMATE STATION AT ZCB

2018-08.27 10:06}14am
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Location A(9903) 20180827 10 06

Temperature: 277 T

Humsdity 87 3%
Pressure 10019 WPa

Wind speed 08 kmh

Location B(9502) 20100827 10 06
Yemperature 280 T

Humidity B3 6%

UV index 0.7

Locaton C(¥901) 20180827 10.06
HK Heat Index 259 C

Temperatwre: 27 5 T

Location ({9905) 20180827 10 06
Temperature 277 C

Hemidty 88 2%

STN Pressure 1002.0 hPa

Wind speed 0 5 km/h

Location E(9504) 20180827 1006
Temperature 27.7 C

Humidity 2 0%

Location F(5906) 20100027 10.06
Temperature 276 C
Humadity. 85 2%

Locations of the
measurement nodes and
their respective measured
weather elements at the
micro-climate station at Zero
Carbon Building in East
Kowloon
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MICRO-CLIMATE STATION NETWORK

Mobile
Telephone
Network

. P

Micro-climate sensors
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— . The LoRaWAN being set up by
the Observatory.
Labels in green show the LoRa

gateways that have already
Ose in blue
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S A e e 1/ : Simulated coverage of the
- AT AT et LoORaWAN based on gateways
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Future work

 Development of a network of micro-climate stations to provide
eal-time weather data for use in urban climate studies

o

ver power option for
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