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Purpose

ÅA set of national level quantitative analyses for the (5) CHOICE 
countries ςKenya, Tanzania, Ghana, Kyrgyzstan, and Pakistan ςwas 
conducted, mapping climate and health variables both geographically 
and over time.

ÅFurther exploration of these associations was made, where 
relevant/applicable. CHOICE teams may want to further explore these 
associations in their work.



Methodology - Climate

ÅClusters rolled up into one of 31 (current) regions 
(using DHS clusters for GPS coordinates)

ÅMaps generated for each indicator at 5-year 
intervals from 2000 to 2020
ÅDaily values averaged per year

ÅGenerated maps for the AARC (average annual 
rate of change) for each indicator from 2000 to 
2020

ÅScale is based on 10 equal intervals



Arusha Mbeya
Dar Es Salaam Mjini Magharibi
Dodoma Morogoro
Geita Mtwara
Iringa Mwanza
Kagera Njombe
Kaskazini Pemba Pwani
Kaskazini Unguja Rukwa
Katavi Ruvuma
Kigoma Shinyanga
Kilimanjaro Simiyu
Kusini Pemba Singida
Kusini Unguja Songwe
Lindi Tabora
Manyara Tanga
Mara

List of 31 Counties

Methodology implemented to address changing boundaries over time:
Demystifying Spatially Harmonized Geography in IPUMS DHS т IPUMS 
DHS Spatial Analysis and Health Research Hub

https://tech.popdata.org/dhs-research-hub/posts/2024-04-09-spatial-harmonization/
https://tech.popdata.org/dhs-research-hub/posts/2024-04-09-spatial-harmonization/
https://tech.popdata.org/dhs-research-hub/posts/2024-04-09-spatial-harmonization/
https://tech.popdata.org/dhs-research-hub/posts/2024-04-09-spatial-harmonization/


Tanzania
Time points: 2000, 
2005, 2010, 2015, 2020
Climate Indicators (7)

ÅMaximum temperature

ÅMinimum temperature

ÅDiurnal temperature

ÅPrecipitation

ÅSoil moisture

ÅRelative humidity

ÅWet bulb



Maximum Temperature

ÅDerived Data Set: ERA-5
ÅYear: 2000, 2005, 2010, 2015, 2020
ÅHorizontal resolution: 25 kms
ÅUnits: Degrees Celsius (daily)

Description: This parameter is the highest temperature of air at 2m above the 
surface of land, sea or inland water since the parameter was last archived in a 
particular forecast. 2m temperature is calculated by interpolating between the 
lowest model level and the Earth's surface, taking account of the atmospheric 
conditions. This parameter has units of kelvin (K). Temperature measured in kelvin 
was converted to degrees Celsius (°C) by subtracting 273.15.

Reference: Hersbach, H., Bell, B., Berrisford, P., Hirahara, S., Horányi, A., MuñozȤSabater, J., ... & Thépaut, J. N. (2020). The ERA5 global reanalysis. Quarterly journal of the royal 
meteorological society, 146(730), 1999-2049.
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Maximum Temperature Trends over Time by Region



Minimum Temperature

ÅDerived Data Set: ERA-5
ÅYear: 2000, 2005, 2010, 2015, 2020
ÅHorizontal resolution: 25 kms
ÅUnits: Degrees Celsius (daily)

Description: This parameter is the lowest temperature of air at 2m above the 
surface of land, sea or inland waters since the parameter was last archived in a 
particular forecast. 2m temperature is calculated by interpolating between the 
lowest model level and the Earth's surface, taking account of the atmospheric 
conditions. This parameter has units of kelvin (K). Temperature measured in kelvin 
was converted to degrees Celsius (°C) by subtracting 273.15.

Reference: Hersbach, H., Bell, B., Berrisford, P., Hirahara, S., Horányi, A., MuñozȤSabater, J., ... & Thépaut, J. N. (2020). The ERA5 global reanalysis. Quarterly journal of the royal 
meteorological society, 146(730), 1999-2049.
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Minimum Temperature Trends over Time by Region



Diurnal Temperature Range

ÅDerived Data Set: ERA-5 (calculated)
ÅYear: 2000, 2005, 2010, 2015, 2020
ÅHorizontal resolution: 25 kms
ÅUnits: Degrees Celsius (daily)

Description: Diurnal temperature range is the difference between 
the maximum and minimum temperatures.

Reference: Hersbach, H., Bell, B., Berrisford, P., Hirahara, S., Horányi, A., MuñozȤSabater, J., ... & Thépaut, J. N. (2020). The ERA5 global reanalysis. Quarterly journal of the royal 
meteorological society, 146(730), 1999-2049.
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Diurnal Temperature Trends over Time by Region



Precipitation

ÅDerived Data Set: ERA-5
ÅYear: 2000, 2005, 2010, 2015, 2020
ÅHorizontal resolution: 25 kms
ÅUnits: Millimeters per day

Description: Standard way of measuring rainfall or snowfall. The total 
precipitation is calculated from the combined large-scale and convective 
rainfall and snowfall rates every time step and the maximum is kept since the 
last postprocessing.

Reference: Hersbach, H., Bell, B., Berrisford, P., Hirahara, S., Horányi, A., MuñozȤSabater, J., ... & Thépaut, J. N. (2020). The ERA5 global reanalysis. Quarterly journal of the royal 
meteorological society, 146(730), 1999-2049.
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Soil Moisture

Reference: Hersbach, H., Bell, B., Berrisford, P., Hirahara, S., Horányi, A., MuñozȤSabater, J., ... & Thépaut, J. N. (2020). The ERA5 global reanalysis. Quarterly journal of the royal 
meteorological society, 146(730), 1999-2049.

ÅDerived Data Set: ERA-5
ÅYear: 2000, 2005, 2010, 2015, 2020
ÅHorizontal resolution: 25 kms
ÅUnits: m³ water/m³ soil (daily)

Description: Soil moisture in ERA5 refers to the volume of water 
contained in the first soil layer, which spans from the surface (0 cm) 
down to 7 cm depth. It is expressed as a volumetric quantity                   
(m³ water/m³ soil).
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Relative Humidity

ÅDerived Data Set: ERA-5
ÅYear: 2000, 2005, 2010, 2015, 2020
ÅHorizontal resolution: 25 kms
ÅUnits: % (daily)

Description: Relative Humidity (RH) is the ratio of the current water vapor 
pressure to the maximum possible water vapor pressure at a given 
temperature. It is a measure of how much moisture is in the air 
compared to the maximum moisture the air can hold at a specific 
temperature.

Reference: Hersbach, H., Bell, B., Berrisford, P., Hirahara, S., Horányi, A., MuñozȤSabater, J., ... & Thépaut, J. N. (2020). The ERA5 global reanalysis. Quarterly journal of the royal 
meteorological society, 146(730), 1999-2049.
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Wet Bulb Temperature

ÅDerived Data Set: ERA-5 (calculated)

ÅYear: 2000, 2005, 2010, 2015, 2020

ÅHorizontal resolution: 25 kms

ÅUnits: Degrees Celsius (daily)

Description: The wet-bulb temperature represents the lowest temperature that air can attain through the 
process of evaporative cooling. It reflects the temperature at which air becomes fully saturated with moisture 
(relative humidity of 100%) when water evaporates into it. This measure combines the effects of temperature 
and humidity in a way that directly influences human temperature, indicating the physical limit at which the 
human body can effectively cool itself by sweating (less than 35°C).

References: Hersbach, H., Bell, B., Berrisford, P., Hirahara, S., Horányi, A., MuñozȤSabater, J., ... & Thépaut, J. N. (2020). The ERA5 global reanalysis. Quarterly journal of the royal 
meteorological society, 146(730), 1999-2049.
                          Stull, R. (2011). Wet-bulb temperature from relative humidity and air temperature.Journal of applied meteorology and climatology,50(11), 2267-2269.
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