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• Since the 1980s, in Africa (sparse ground observation network) 
the TAMSAT approach has been used for operational rainfall 
estimation in drought monitoring and food security contexts
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Drought Risk Monitoring: Motivation

Meteorological Drought
(rainfall deficit, increased ET, dry spells)

Hydrological Drought  
(water supply shortage)

Agricultural Drought  
(soil water deficit, crop-yield shortfall)
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Rainfall Deficit Monitoring: Requirements
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! Rainfall occurrence 
! Rainfall amount 
! Available in (near) real time
! Long-term record 
! Temporally consistent
! Spatially-contiguous (e.g. continental Africa)
! High spatial resolution 
! Accurate in space and time 
! Estimate of reliability/skill
! Easily accessible format
! Free of charge (incl. for commercial applications)
! Transparent methodology 



! Data Input: Meteosat TIR (10.8µm) imagery, 15 min sampling frequency 
! Calculate Cold Cloud Duration (CCD) that is the length of time cloud top is 

colder than threshold temperature Tt for each pixel 
! Estimate rainfall amount as Rainfall [mm] = a0 + a1 CCD [hrs]

with Tt, a0, a1 calibrated against historic gauge observations
! Local temporally consistent / climatological (1983-2010) calibration: 

parameters vary in space (regions) & time (months), pan-African coverage

TAMSAT Rainfall Estimation Approach
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TAMSAT pan-African Rainfall Estimation
TAMSAT rain gauge archive  
for spatially contiguous  
and temporally consistent  
monthly calibrations (1983-2010)

Legend: number of gauges within 0.5-deg grid cell



Temporally-consistent remote sensing data
TARCAT v2.0 - Calibration parameters based on 28-years climatology of in situ observations, 
i.e. not susceptible to bias due to varying gauge data input over time (Tarnavsky et al. 2014)
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TAMSAT Operational Rainfall Products

Total rainfall
(1983-present):
- Dekadal (10-daily) & daily
- Monthly
- Seasonal

30-year Climatology 
(1983-2012): 
- Dekadal (10-daily)
- Monthly
- Seasonal

Rainfall anomaly
 (1983-present):
- Dekadal (10-daily)
- Monthly 
- Seasonal

Disseminated via GEONETCast and publicly available through TAMSAT's web site
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http://navigator.eumetsat.int/discovery/Start/Explore/Quick.do;jsessionid=CC0FD52563287AE60CF0038CDAC2E1BB
http://www.met.reading.ac.uk/~tamsat
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TAMSAT Operational Validation
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MTGV, 25-27 Sep 2013 - Toulouse, France9

TAMSAT Monthly Validation Reports



Summary
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! Fundamental differences between point-based rainfall observations at gauges 
and area-based rainfall estimates from satellite data
! Perfect agreement is not to be expected
! Even with perfect skill scores, both gauge and satellite data still have errors 

! Important to use validation methods/statistics that capture application/user -
specific information - different levels of validation: 
! Validation against observations: gauges, radar, other satellite-based rainfall 

products —> probability statistics, summary statistics, etc.
! Validation for specific applications/users: inter-comparisons with similar 

products (over common space and time scales) 
—> performance metrics/diagnostic statistics/reliability measures  
(e.g. drought monitoring, index insurance) 
—> verification of derived products against independent observations  
(e.g. anomalies, seasonal totals, forecast terciles) 
—> through modelling simulations  
(e.g. soil moisture, crop yield)  
—> acceptable error/error tolerance 
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Operational * Validation *
! Verification = Are we building the product right? 
! Validation = Are we building the right product? 
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Applications: rainfall product comparison

ECMWF  
ERA-Interim 
(1989-2010) 

TAMSAT
TARCAT v2.0 

Average annual rainfall sum (1989-2012): Kenya at 0.25º x 0.25º lat-lon grid
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Applications: drought monitoring bulletins
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Applications: flood detection
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! TAMSAT is one of many 
other rainfall products  
and used alongside  
products on other  
environmental variables

Applications: decision-support platforms
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Applications: weather index insurance
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Applications: risk transfer
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! Water Requirements Satisfaction Index (WRSI) approach (by FAO, in operational 
use by FEWS NET, Africa Risk Capacity, etc)

! WRSI sensitivity analysis to different 
rainfall driving datasets: 
! NOAA CPCP ARC2 
! CHIRPS 
! TAMSAT 

e.g. correlation with  
observed production

! Motivation for drought risk monitoring: 
! Recurrence intervals & spatial patterns 

—> (re)insurance index structure
! Anticipating the onset of drought  

—> humanitarian intervention, policy implications
! Understanding the factors driving drought 

—> attribution & trajectories:  
- Other variables (SM, ET, LST, VHP, etc.)  
- Dynamic inter-comparison/evaluation tools



Applications: web-based visualisation
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Thank you! 

e.tarnavsky@reading.ac.uk


