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S B AL L2518 » GPSHMEAE 1 11 - Py S Ainh
AOf © JHt & Bt R B et i LR SR SR U -
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SRR 2R 2 RN S (01N EER
(B A P E — N R R EEE
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RIEREVERL > TGRS T -

FHFAEE ~ PR EIGPS ] /K EHInE
BEALANTE] - HUCAGHFEH] F 22 R A F (spatial
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Clausius-Clapeyron 5125 - & H A Y
LC » &EKFEIPKR S ERGIH
7%(Trenberth et al., 2003) » {H EABFZEEE R
MERAET - 2ERCPIRENEEE I E
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Suburban GPS station
Urban GPS station

Suburban rainfall station
Urban rainfall station

Suburban temperature station

@@ > b

Urban temperature station

0 37575 15 225 30 District boundary
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Elurban rainfall  E@surburb rainfall  =@-urban PWV = surburb PWV @mvurbanrainfall  E@surburbrainfall  =@=urban PWV =& surburb PWV

600

600

500

8

accumulation rainfall (mm)

3

2006 2007 2008 2009 2010 2011 2012 2013 2014  2015- 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015~
Time series (Year) Time series (Year)

B4 ER(EBELFE)FEFRRARKE RS LETE - LR T2000 2201 5FHE PR
RAEKEZE > SFEERARBNE | ALEEIR A 20062201 5F P BRAMEREZ(E > 4 EfHiIk
A Roslles o Fap &R0 50 7o Bl R L3S -

®3  AREIHE-H2006~2015)5%00 ~ AIFE/KE « BRI EBE{ER

RACC) T]fE7K & (mm) R & (mm)
e E=F e &= BEZF K E=F X2
s 29.3 17.2 54.6 32.3 272.0 137.5
+1.2 -0.3 +9.0 +9.4 +27.0 +55.8
R 0.50 0.75 3.09 3.95 80.47 48.08
HEELLR R’ 0.45 0.01 0.70 0.46 0.01 0.11
T 28.0 16.4 52.8 31.2 297.7 281.2
+0.4 -0.6 +7.9 +8.7 +74.6 +46.3
A 0.25 0.74 2.75 3.91 81.51 82.23
SR R 0.21 0.06 0.69 0.41 0.07 0.02

EELR EPERSROR ~ KR AEOKE - B EH-TEVEE > R NIy T ERHERE - R EETT
Ay EBE SRR BB GRREROR B > B2 ERIR S0 E T AP RO ~ HIfRKE -~ FER
2L - I&E@FE%Z*EEEE@RME ROfERRR M ER o UH RO > ROEFETR0E] - @FEdTl > 4
i e A Y E A RS

R4 ORE -~ AlFE/KE BN SR E I LT R % E 2 2 AR R

b KBl
e
L XF S AF
o [ B A [ K & 0.65 0.26 0.27 0.17

A fa K S B & 0.36 0.55 0.59 0.60
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Impact of Taipei urbanization on temperature, rainfall
and precipitable water vapor from GPS signal

Kuan-Chan Su! Ta-Kang Yeh'?" Shih-Liang Chan! Jing-Shan Hong?

1 Department of Real Estate and Built Environment, National Taipei University,
New Taipei, Taiwan
2  Center of General Education, National Defense Medical Center, Taipei, Taiwan
3 Meteorological Information Center, Central Weather Bureau, Taipei, Taiwan

Abstract
In the process of urbanization in Taiwan, the high temperature in the

urban areas has lead to heat island, which changes the rainfall strengths
and raining zones. By the high development of GPS system, Precipitable
Water Vapor (PWYV) can be calculated from the GPS signals. PWYV is the
early indicator of the rainfall, and affected by the level of the temperature.
Therefore, the purpose of this study is to investigate the performance of
three orientations - temperature, PWV and rainfall. The above parameters
are divided into summer and winter, to obtain the influence of urbanization
in Taipei from 2006 to 2015. The results showed that there surely has heat
island in Taipei. The phenomenon performed much obvious in summer
than that in winter. The former reached 1.2°C and the latter reached only
0.8°C. Nonetheless, the warming phenomenon reflected differently in
summer and winter. The former's temperature rose 0.8°C and the latter
dropped about 0.5°C. Not only the hot and cold area expanded within ten
years, the heat island but also increased as time goes on. The PWV
increased within ten years reached about 8.8 mm. Under the influence of
heat island and global warming, the PWV performed evidently in summer.
With the increments of the PWYV, despite the weather and the areas, the
rainfall increased 50.9 mm overall. The wet and dry areas also expanded
along the time. The correlation coefficient of the temperature, PWV and

rainfall achieved larger than 0.3. The correlation coefficient between the
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PWYV and rainfall was even clearer. To face the heatwave and flooding
caused by the climatic change in the future, the government needs to pay
more attention on disaster prevention, avoid causing irreparable mistakes

and damages.

Key Words: GPS Meteorology, precipitable water vapor, heat
island effect, global warming, doi: 10.3966/

025400022019064702004
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