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@u Introduction

‘Urbanization is the process by which towns and cities are formed and become

larger as more and more people begin living and working in central areas.’
& oo http://demographicpartitions.org/urbanization-2013/#ZsfIHCsp0QJkt607.99

comparison of climate change & urbanization - comparing temperature change &
trends between stations in urban & in non-urban areas studying how land-cover
changes have influenced climate

Objective of study: investigate the effect of urbanization on temperature
change using large scale land-cover change geodatabase

Shape Comparison of 11-Year Averages for Raw Rural and Urban Data

Similar works e
s . oy : o 7
--Using nighttime light satellite imagery to determine § o ™ s S
E = = = %-0:20—4_#;' i'“—..&,"::;..w
urbanization and meteorological stations (vangeta, 2012) ot B
--Raw data provide 0,13 and 0,79°C/century temperature o

Increase for rural and urban areas (Long, 2010)




@K Materials and Methods &

Historical Land-Cover Change Global Dataset: netCDF files (open source)
HYDE 3.1(Historical Database of the Global Environment) xiein coldewik et ar. 2011)
HYDE-CHVEG land-use transformations/conversions

Land-Use Conversions Explanation

a rea Of O n e I an d -Cove r type th at WaS Y 4.TrpEBF - Urban Tropical Evergreen Broadleaf Forest - Urban land
8.TrpDBF - Urban Tropical Deciduous Broadleaf Forest = Urban land
CO nve rted tO an Oth e r I an d = Cove r type y 12.TmpEBF -> Urban Temperate Evergreen Broadleaf Forest > Urban land
- 16.TmpENF - Urban Temperate Evergreen Needle leaf Forest > Urban land
b etwe e n tWO CO n SeC u t I Ve yea rS 20.TmpDBF -> Urban Temperate Deciduous Broadleaf Forest - Urban land
24.BorENF > Urban Boreal Evergreen Needle leaf Forest - Urban land

28.BorDNF - Urban oreal Deciduous Needle leaf Forest - Urban land

31.Savanna - Urban avanna - Urban land

global 0,5° x 0,5° lat/lon grid (=50 km*50 km) annual time

37.Denseshrub = Urban ense Shrub land = Urban land

Ste p S y Ye arS : 1 9 O O = 2 O 1 O R 40.0penshrub - Urban Open Shrub land = Urban land

43.Tundra = Urban Tundra = Urban land
46.Desert > Urban Desert > Urban land
49.PdRI = Urban Polar Desert/Rock/Ice = Urban land

Land Cover Changes:
> annual 92 different types of land-use conversions e

» 23 types of land-use conversions to urban areas

70.SecBorDNF > Urban Secondary Boreal Deciduous Needle leaf Forest = Urban land

condary Tropical Deciduous Broadleaf Forest - Urban land
condary Temperate Evergreen Broadleaf Forest = Urban land
condary Temperate Evergreen Needle leaf Forest = Urban land

condary Temperate Deciduous Broadleaf Forest - Urban land

(%] w (%] w w
@ @ @ @ @

condary Boreal Evergreen Needle leaf Forest - Urban land

86.Crop = Urban Cropland - Urban land

89.Past - Urban Pastureland = Urban land



@U Materials and Methods

&

Land Cover Data processing [ Global Historical Climatology Network (GHCN)

ArcGIS - Model Builder > integrated database of climate summaries from

land surface stations
» hourly air temperature data from 7572
meteorological stations across the globe

m https://www.ncdc.noaa.gov/ghcnm/

originality of research: original time series of global network of meteorological
stations (not reanalysis data) & long time series of global land-use conversions
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contributors, and the GIS User Community



@U Results Tokyo, Japan
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@U | Results

stations in urban areas

Tokyo, Japan
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@u Results f London, UK
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Results Los Angeles, USA
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@U Results Los Angeles, USA
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Conclusions

Urbanization has a significant influence on surface warming over study areas
(heavily urbanized cities)

Differences between urban and non-urban temperature trends could be related
to the urban heat island effect (UHI)




@U The research continues...

d Temperature data in longer periods

d Land cover conversions geodatabase with higher grid resolution

 Study precipitation and relative humidity

 Study how uncertainty in historical land-cover change Is translated into
uncertainty on impacts on environmental variables of interest

d Semi-urban & urban areas = objective criterias
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