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Analysis of precipitation variability and trends

Interannual variability

Figure 4 compares time series of rainfall anomalies for all of Africa in GPCP, 
CMAP and ARC (merged satellite-gauge datasets) and GPCC-FDR, CRU and 
PREC/L (gauge-only datasets) against TARCAT (black line in each figure). Despite 
not incorporating gauge measurements, TARCAT captures the long-term 
variability in gauge-based datasets, such as CRU and GPCC-FDR.

Spatial trends

Figure 5 compares rainfall trends over Africa for TARCAT, GPCP-SG, GPCP-MS, 

CMAP, ARC, GPCC-FDR, CRU and PREC/L. The discrepancies between datasets are 

striking - especially in regions, such as Central Africa, where the gauge record is 

sparse.

Development of TARCAT

We have adapted the TAMSAT rainfall algorithm to derive rainfall estimates (e.g. 

Fig. 3) for all of Africa at 4km spatial resolution and daily time resolution for 

1983-present. This dataset is called TARCAT (TAMSAT African Rainfall 

Climatology And Time-series, Maidment et al. 2014; Tarnavsky et al. 2014). 
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Summary 
• Using the TAMSAT rainfall estimation algorithm and Meteosat 

thermal infra-red satellite imagery starting in 1983,  we have 

created TARCAT; a temporally consistent rainfall dataset for Africa. 

• Evaluation against ground measurements shows that TARCAT 

represents interannual variability well for much of Africa. On the 

other hand, the rainfall estimates have a systematic dry bias, and 

skill is poor in regions where warm rain dominates.

Development and exploitation 

of a long-term rainfall dataset for Africa

Why is this research important? 

Extreme events such as floods and droughts can have a serious impact on 

African livelihoods, yet little is known about the recent rainfall climate and if it 

is changing due to (1) a sparse rain gauge network (see Fig. 1), (2) temporally 

inconsistent gauge records (e.g. Fig. 2) and (3) uncertainties in existing satellite 

records. These problems make it increasingly difficult to assess changes in 

rainfall patterns and hence elevates the importance of satellite observations. 

Since TARCAT is updated every 10 days, it also serves as an important rainfall 

monitoring system for drought applications and famine early warning.

Figure 1. WMO’s World Weather Watch (WWW)
regional basic synoptic network in 2003. The figure
shows the location of rain gauges and the colour
signifies how often each station reports.
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† "We dedicate this research to the expertise, commitment and passion for African rainfall and its
importance to society by our colleague and friend Dr David Grimes who sadly passed away on 22 December 

2011 and who is sorely missed by a great many people.”

Figure 5: Annual rainfall trends (1983-2010) for (a) TARCAT, (b) GPCP-SG (satellite-gauge), (c)
GPCP-MS (multi-satellite), (d) CMAP, (e) ARC, (f) GPCC-FDR, (g) CRU and (h) PREC/L. Stippling
represents statistically significant trends. Units: mm/day per year.Figure 3. (Left) Meteosat TIR image. The

white regions denote areas of cold cloud
tops of rain bearing systems. (Right)
TAMSAT 10-day total rainfall estimate for
3rd dekad in March, 2014.

Figure 4: Time-evolution of the 12-month running mean of (a) GPCP (SG satellite-gauge; MS
multi-satellite), (b) CMAP, (c) ARC, (d) CRU, (e) GPCC-FDR and (f) PREC/L. TARCAT is given by

the black line. Correlation in parentheses denote detrended values.

Figure 2. Time-evolution of the
Africa-wide mean monthly gauge
density per 2.5° grid box for three
widely used gauge-only datasets;
GPCC-FDR (orange), CRU (grey)
and PREC/L (purple).

The TAMSAT method is based on thermal 
infra-red (TIR) imagery (see Fig. 3) 
historically calibrated against rain gauge 
measurements . It differs from the 
algorithms used for the production of 
other datasets by not including 
contemporaneous ground 
observations. While inclusion of 
contemporaneous ground observations 
brings additional skill for detecting 
individual events, inconsistencies in the 
gauge record will introduce bias in the 
estimation of anomalies and long term 
trends. TARCAT is thus complementary to 
other rainfall datasets.


