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Historical climate data - an evaluation of ERA5 for Tanzania

Need for
more 
covarage

Station data

Need for
more 
coherence

Satellite-based data Reanalysis data

• Hundreds of variables
• Complete coverage of 

surface and atmosphere
• Complete temporal 

coverage

-> quality issues



ERA5 – ECMWFs latest reanalysis product

Historical climate data - an evaluation of ERA5 for Tanzania

• First complete set published in 2019

• Several hundreds of variables for the ground, the atmosphere and the ocean

• Spatial resolution of 0.25° (~ 25-30 km)

• 137 levels up to 80 km altitude

• Preliminary product within 5 days of real time

• Easily accessible throught Copernicus Climate Data Store, Google Earth Engine, 

KNMI climate explorer ….



Historical climate data - an evaluation of ERA5 for Tanzania

Comparison of ERA5 to predecessor ERAinterim and ridded observations



Historical climate data - an evaluation of ERA5 for Tanzania

East AfricaAfrica National

• Ethiopia

• Uganda

• Kenya

• Tanzania

Study region
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Observations Previous Reanalysis New Reanalysis
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Dry year 2005
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Historical climate data - an evaluation of ERA5 for Tanzania

Annual temperature cyle in Tanzania



Historical climate data - an evaluation of ERA5 for Tanzania

Summary

• ERA5 shows substantial changes from previous reanalysis generation

• In most locations in Africa the temperature and precipitation bias is reduced

• Neither reanalysis dataset captures precipitation trends in observations

• No more cooling trends in ERA5

• Improvement of the annual precipitation cycle of East Africa

• ERA5 captures spatial distribution of precipitation in extreme years in East Africa

• Improvement of the annual temperature and precipitation cycle of Tanzania
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Borhara et al., 2020
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Precipitation Projections for Tanzania

FCFA Climate Brief, 2017

CMIP5 – Gobal Climate Models

Gleixner et al., in preparation

CORDEX – Regional Climate Models



Future climate data – a new approach to find robust precipitation trends

A new perspective on projected 
precipitation changes in Tanzania
Stephanie Gleixner, Jascha Lehmann, Christoph Gornott

in preparation
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Future climate data – a new approach to find robust precipitation trends

Approach

Database:

• Full CORDEX Africa Ensemble

• RCP2.6, RCP4.5 and RCP8.5

• SPI index on 3, 6, 9 and 12 month scales

• Shifts for two future periods

Analysis:

• Counting of months in SPI categories



Future climate data – a new approach to find robust precipitation trends

Results for RCP 4.5 and 6 months accumulation
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Results for RCP 4.5 and 6 months accumulation

normal
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Results for RCP 4.5 and 6 months accumulation
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Future climate data – a new approach to find robust precipitation trends

Results for RCP 4.5 and 6 months accumulation

moderately wet



Future climate data – a new approach to find robust precipitation trends

Summary

• Projections of SPI classes show a broadening of the rainfall 
distribution especially toward extremely wet conditions

• Increase in extreme wet and extreme dry SPI conditions and decrease 
in normal conditions are robust among CORDEX models 

• Model differences in projections for total rainfall stem from 
differences in changes of moderateSPI  conditions
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In collaboration with
AGRICA 
Climate Risk Profiles for Sub-Saharan Africa 

Julia Tomalka, Stephanie Gleixner,
Stefan Lange, Christoph Gornott, Ylva
Hauf, Enrico Grams, Sibylla Neer, 
Naima Lipka, Regina Vetter
… and many more



The idea of a climate risk profile

AGRICA - Climate Risk Profiles for Sub-Saharan Africa 

Brief for NDC and NAP implementation and climate risk-
informed decision making:

• Comprehensive: Projected changes for climate and its 
impacts in five related sectors under 
two GHG emission scenarios

• Coherent: Climate and climate impact projections 
based on ISIMIP data

• Concise: 12 page document



Data of a climate risk profile

AGRICA - Climate Risk Profiles for Sub-Saharan Africa 

Water Resources          Agriculture          Infrastructure           Ecosystems          Health
6 GHMs                     3 GGCMs 2 GSMs 1 TRMM

3 GVMs

Projected climatic changes
from 4 GCMs



Impressions of Tanzanias climate risk profile 

AGRICA - Climate Risk Profiles for Sub-Saharan Africa 



Website and portfolio

AGRICA - Climate Risk Profiles for Sub-Saharan Africa 

Climate risk profiles for  12 sub-Saharan African countries

available on www.agrica.de



Thank you for your attention.
gleixner@pik-potsdam


