Analyzing climate change and health impacts with data science and alternative data sources :
Climate Change, Health and Vulnerable Groups
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EXAMPLE 1
(ABASCAL ET AL., 2023)
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STUDY AREA INTRA-URBAN DIVERSITY IN INFORMAL SETTLEMENTS ¥/.\y
Y

PROXIMITY - DISTANCE BETWEEN BUILDINGS

Descriptive All High Medium Low
Statistics grids Deprivation = Deprivation Deprivation
Min. 0.92 0.92 1.07 6.95
1st Qu. 1.51 1.39 2.88 9.56
Median 2.18 1.80 3.39 12.17
Mean 2.93 2.02 3.79 10.74
' 3rd Qu 3.37 2.38 4.62 12.64
o Max 13.11 4.55 7.87 13.11
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City-dwellers in LNFORMAL SETTLEMENTS

face daily significant challenges due to their living conditions.

They are more exposed
to climate hazards like
extreme heat. They
are acutely vulnerable
and have limited ca-
pacity to cope
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The rate of surface temperature increase has generally been more rapid in Africa than the global average,
with human-induced climate change being the dominant driver (high confidence).
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HOUSEHOLD
LEVEL

- Housing materials,
such as roofing iron sheet
- Overcrowding

WITHIN AREA
LEVEL

b }é‘ - Urban morphological patterns
!j * High built-up densities
* Irregular patterns that
prevent ventilation

The variability of heat exposure and the number of exposed vulnerable people are absent from existing data, models
and local dwellers’ knowledge. —
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ﬁ‘;h{%‘ Remote Sensing of Environment
Example: Thermal inequalities in SSA cities are invisible. FLSEVIER A
- Increase in LST over the last decade (recent study)
- No distinction between formal and informal areas
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Evaluating global and regional land

warming trends in the past decades with ;. .. oum
both MODIS and ERA5-Land land surface spatial resolution
temperature data

You-Ren Wang ® @ 5. Dog ©. Hessen ° Bjern H. Samset ", Frode Stordal ®
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Huir del calor, un lujo que no todos se pueden
permitir en Nairobi

En los barrios marginales, el hacinamiento, la falta de zonas verdes y la falta de
medidas de adaptacion condenan a los vecinos a pasar el dia buscando sombra.
Unos investigadores buscan evidencia cientifica para ofrecer soluciones baratas v
elicientes ante el cambio climético

Dos el un GPE eon of gue miden & calor
DAVID SCLER




CITIZEN SCIENCE
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AIM Quantify the number and susceptibility of slum dwellers exposed to extreme heat
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REMOTE SENSING- ANALYSIS LST (
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RESULTS AIR TEMPERATURE PREPROCESSING
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RESULTS AIR TEMPERATURE PREPROCESSING

Temperature (*C)
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RESULTS AIR TEMPERATURE MODELLING - Multiscale Geographically Weighted Regression (MGWR) @

R
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R - 3 °C
i DIFFERENCES
WITHIN
§ INFORMAL
SETTLEMENTS

B R-squared 0.76
| Feature importance
- Building volume
- NDVI
- Distance between
buildings

- == Predicted_Mukuru
_===Predicted Air Temperature
N 27.66- 29.29
29.29- 29,86
"a =29.86- 30.37
*=30.37- 30.96
30.96- 32.25




DIRECT RADIATION DIRECT RADIATION
INDIRECT RADIATION INDIRECT RADIATION

FIXED RADIATION SENSOR I REFLECTED RADIATION MOBILE RADIATION SENSOR
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“Climate change further worsens urban inequity [.. ], due to the increase in extreme weather events such as heat waves”
- Intergovernmental Panel on Climate Change (IPCC)
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THE URBAN POOR SHOULD BE AT
" THE CENTRE OF ADAPTATION PROCESSES
NOT BE BUT MOSTLY AFFECTED DIRECTLY AND INDIRECTLY
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Angela Abascal
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