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What is TAMSAT?
Tropical Applications of Meteorology using SATellite and ground-based observations

• The TAMSAT Group (Uni. of Reading) formed in 1977 and have provided locally calibrated, 

operational satellite-based rainfall estimates for Africa since the early 1980s.

• TAMSAT’s primary aim is to enhance the capacity of African meteorological agencies and other 

organizations by providing and supporting the use of satellite-based rainfall estimates and related 

data products. 

• TAMSAT rainfall estimates are used in a wide range of applications, e.g. drought/flood monitoring 

and agricultural applications (i.e. crop insurance).

• TAMSAT is part of a relatively small family of long-term (+30 years) operational TIR-based rainfall 

datasets providing coverage for Africa (notable others being CHIRPS and ARC).

In this talk:

 TAMSAT satellite rainfall estimates (current and in development)

 TAMSAT soil moisture estimates (historical & TAMSAT-ALERT forecasts)

 Data access and capacity building



TAMSAT rainfall estimates (v3.1)

Characteristic TAMSAT v3.1 (operational)

Inputs Meteosat TIR imagery (used to derive cold cloud 

duration (CCD)); rain gauges (for calibration)

Spatial Resolution 4km (0.0375°)

Temporal 

Resolution

Daily; 5-day (primary product); 10-day; monthly; 

seasonal (3-month)

Products rainfall amount; rainfall anomalies (using            

1983-2012 climatology)

Start date 1st Jan 1983 (+39 years)

Latency 2 days

Strengths • Longevity (+39 years) -> stable climatology

• Temporally consistent

• Skillful in many places

• Well suited for drought monitoring

Weaknesses • Underestimates very intense rainfall events

• Less skillful where warm rain or cirrus persist

Further reading on TAMSAT method: 

Maidment et al. (2017) https://www.nature.com/articles/sdata201763

https://www.nature.com/articles/sdata201763


Two new TAMSAT rainfall products in development

2. TAMSAT-RTS v3.x (with Real-Time Stations)

• Merges real-time daily rain gauge 

measurements with TAMSAT v3.x rainfall 

estimates

• Improves estimation of rainfall amount in areas 

where rain gauges are included

• Provides robust estimates of uncertainty

• Release: First half of 2023

1. TAMSAT v3.2 (will replace v3.1 during 2023)

• Estimates of uncertainty

• Latency < 24 hours

• Based on v3.1 calibration, but with improvements 

to correct occasional issues in semi-arid regions.

• Release: End of 2022

Accra, Ghana 

(Aug-Sep 1987)

Central Ghana (11-15 May 2001 rainfall total)

Gwynfor Donlan (2022)

Gauge



User-relevant metrics based on TAMSAT v3.1 are now available

• User-relevant drought 

and extreme rainfall 

metrics, trialled in 

conjunction with 

AGRHYMET (through 

WMO CREWS-West 

Africa project)

• Generated at 10-day, 

monthly and seasonal 

timesteps.

• Let us know if other 

metrics would be of use!

No. of rain days No. of dry days Max consec. dry days

Rain days >20mm Rain days >30mm Rain days >40mm

Max consec. wet days



TAMSAT rainfall estimates: Data access
Website: www.tamsat.org.uk



TAMSAT soil moisture (historical)

• Daily estimates of full column 

soil moisture at 0.25° derived 

by assimilating NASA’s SMAP 

soil moisture retrievals into the 

JULES land surface model.

• Model forced with TAMSAT 

rainfall.

• Currently, data from 1999-

2021 available, but will be 

extended back to 1983 and 

made operational to provide 

NRT data during 2023.



TAMSAT-ALERT (TAMSAT-AgriculturaL Early waRning sysTem)
A monitoring and decision support tool that makes use of meteorological data to assess and 

anticipate the risk of drought (Details: http://www.tamsat.org.uk/tamsat-alert) 

How does TAMSAT-ALERT work?

• Provides forecasts of land-surface 

conditions (i.e. soil moisture) at 

timescales from weeks (for germination) to 

months (for crop yield). 

• It uses historical meteorological 

variables to drive a land surface model 

(JULES) to construct an ensemble of 

future time-series for the current season.

• As the season progresses, more 

information about the current land surface 

is included, leading to forecasts with 

increased accuracy. 

• TAMSAT-ALERT is currently being piloted 

by various organisations across Africa.

Boult et al., 2020

Meteorological Applications

TAMSAT-ALERT Concept



TAMSAT-ALERT (TAMSAT-AgriculturaL Early waRning sysTem)
A monitoring and decision support tool that makes use of meteorological data to assess and 

anticipate the risk of drought (Details: http://www.tamsat.org.uk/tamsat-alert) 

TAMSAT-ALERT OutputsHow does TAMSAT-ALERT work?

• Provides forecasts of land-surface 

conditions (i.e. soil moisture) at 

timescales from weeks (for germination) to 

months (for crop yield). 

• It uses historical meteorological 

variables to drive a land surface model 

(JULES) to construct an ensemble of 

future time-series for the current season.

• As the season progresses, more 

information about the current land surface 

is included, leading to forecasts with 

increased accuracy. 

• TAMSAT-ALERT is currently being piloted 

by various organisations across Africa.



TAMSAT capacity building
http://www.tamsat.org.uk/capacity

• Since 2020, TAMSAT have hosted virtual training events 

on:

 Satellite rainfall estimation and validation

 Drought forecasting

• Events have been free to attend and are aimed at students 

and professional meteorologists from across Africa, 

although those from other sectors are welcome to attend.

• Training provided in both English and French.

• Upcoming training events:

 17th-21st October: TAMSAT-ALERT training 

workshop, Nairobi (in person).

 7-18th November: WMO-EUMETSAT Drought 

Training Workshop for Central Africa (virtual)

 Spring 2023: Workshop on estimating and application 

of uncertainty in satellite rainfall estimates (virtual)

• All training materials are made publicly available.



More information

• TAMSAT are very keen to provide 

support to individual NMHS!

• Training materials on the TAMSAT 

website (English and French)

• Website: www.tamsat.org.uk

• Email: tamsat@reading.ac.uk

r.i.maidment@reading.ac.uk

Summary
TAMSAT provides several established and soon to be released products that can help support 

existing climate services

Rainfall products

• TAMSAT v3.1 (operational)

• TAMSAT v3.2 (release: End of 2022)

• Estimates of calibrated uncertainty

• Latency < 24 hours

• TAMSAT-RTS v3.x (with Real-Time Stations) 

(release: 2023)

• Improved estimation of rainfall amount in 

areas where rain gauges are included

• Robust estimates of uncertainty

Soil moisture products

• Full column soil moisture estimates from 1999-

2021  (will be extended back to 1983 and made 

operational during 2023)

• TAMSAT-ALERT soil moisture forecasts 

(operational)

TAMSAT chapter: 

https://link.springer.com/chapter/10

.1007/978-3-030-24568-9_22

http://www.tamsat.org.uk/
mailto:tamsat@reading.ac.uk
mailto:r.i.maidment@reading.ac.uk
https://link.springer.com/chapter/10.1007/978-3-030-24568-9_22


Thank you

Merci 
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