
On the Reliability of GPCP-1DD Global Satellite
Based Precipitation Estimates Over the Alps

Bruno Rudolf 1) , Paul Skomorowski 2)  and Franz Rubel 2) 

1) Global Precipitation Climatology Centre, c/o Deutscher Wetterdienst, D-63004 Offenbach/Main, Germany, bruno.rudolf@dwd.de
2) WG Biometeorology, Institute of Medical Physics and Biostatistics, University of Veterinary Medicine, Vienna, Josef Baumann-Gasse 1, A-1210 Vienna, Austria, paul.skomorowski@vu-wien.ac.at

26th International Conference on Alpine Meteorology
 Innsbruck, Austria, 11-15 September 2000

0

5

1 0

1 5

2 0

2 5

3 0

3 5

M
A

P 
Pr

ec
ip

ita
tio

n 
 [

m
m

/d
ay

]

0 5 1 0 1 5 2 0 2 5 3 0 3 5
GPCP Precipitation  [mm/day]

June 1997

r = 0.5614

 
0.1  1  2  4  8 16 32 64

Prec. GPCP
[mm/day]   

19.06.1997 

 
0.1  1  2  4  8 16 32 64

Prec. MAP
[mm/day]   

19.06.1997 

 
-64 -16 -4 -1  1  4 16 64

Difference
[mm/day]   

19.06.1997 

 
0.1  1  2  4  8 16 32 64

Prec. GPCP
[mm/day]   

04.07.1997 

 
0.1  1  2  4  8 16 32 64

Prec. MAP
[mm/day]   

04.07.1997 

 
-64 -16 -4 -1  1  4 16 64

Difference
[mm/day]   

04.07.1997 

X

X

X

X

X

X
X
X

X

X

X

X

X

X

X

X
X

X

X

X

X
X

X

X

X

X

X

X

X

XX

X

XX

X

X
X

X

X
X

X

X
X

X

X
X

X

X

X

X
X
X

XX

X

XXX

X

X

X

X

XXX

X

X

X

X

XX

XX
X

X

X

X

X

X

X

X

X

X

X

X
X

X

X

X

X

X

X

X

X

X

X

XX

XX

X

X

X

X

X

X

X

X
X

X

X
X

X

X

XX

X
X
X
X

X

X

0

2

4

6

8

10

12

0

2

4

6

8

10

12

Pr
ec

ip
ita

tio
n 

[m
m

/d
ay

]

X GPCP

X MAP

X
X

X

X

X

X

X
X

X

X
X

X

X

X

X

X

X
X

X

X

X

X

X

X

X

XX

X

X

X

X

X

X

XX

X
X

X

X

X

X
X
X
X
X

X

X

XXX

X
X

X

X

X

X
X
X

X

X
X

1 2 3 4 5 6 7 8 9 101112131415161718192021222324252627282930 1 2 3 4 5 6 7 8 9 10111213141516171819202122232425262728293031
-6

-4

-2

0

2

4

6

D
if

fe
re

nc
e 

G
PC

P-
M

A
P 

[m
m

/d
ay

]

June - July 1997
X

X

X

X

X

X

X
X

X

XX

X

X

X

X

X

X

X

X

X
X

X

X

X

X

X

X

X

X

XX

X

X
X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X
X

X

X

X

X

X

X

X

X

X

X

X

X

X
X

X

X
X

X

X

X

X
X

X

X

X
X

X
X

XX

X

X

X

X

X

X

X

X
X

X

X

X

X

X
X

X
X
X

X

X

X

X

X

X

X
X

X

X

X

X

X

X

X

X

X

0

10

20

30

40

50

60

70

80

90

100

0

10

20

30

40

50

60

70

80

90

100

ac
cu

ra
cy

 m
ea

su
re

s 
[%

]

X POD

X FAR

X

X
XX

X

X

X

X

X

X

XXX

X

X

X

X

X

X

X

X

X
X

X

X

X

X
X

X

X

X
X
X

XXX

X
X

X

X

X

X
X

X
X

X

X

X

X

X

X

X

X

X

X

X

X

XXX
X

1 2 3 4 5 6 7 8 9 101112131415161718192021222324252627282930 1 2 3 4 5 6 7 8 9 10111213141516171819202122232425262728293031
-40

-20

0

20

40

60

80

100

sk
ill

 m
ea

su
re

s 
[%

] X TSS
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Fig 1 Global satellite precipitation estimates for 19 June 1997. Units in mm/day.	

Fig 5 Timeseries of the accuracy measures POD and FAR
         and of skill score TSS for June - July 1997.

         as well

Fig 3 Timeseries of mean daily precipitation amount estimated
         from satellite (GPCP) and observed from rain gauges (MAP)

as mean estimation error for June – July 1997.

Fig 2. Comparison of observed (MAP) and estimated (GPCP) daily precipitation fields by 1° x 1° resolution over the MAP area, as indicated in Fig 1. The figure shows two
           typical situations; low estimation error on 19 June 1997 (left) and high estimation error on 4 July 1997 (right). Note, that the observations are not corrected for sys-
           tematic measurement errors, resulting in an underestimation of about 5% during the summer months. (Rubel et al., 1999).

Fig 4 Monthly scattergram of daily
         values, GPCP vs. MAP for
         June 1997.
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RESULTS

Daily rain gauge observations from the Mesoscale Alpine
Programme (MAP) data archive have been used to
analyze daily precipitation fields corresponding to those
estimated from satellites (Fig 1). Based on these fields,
which have been calculated from uncorrected rain gauge
measurements using a kriging technique (Rubel, 1998), a
comprehensive verification of the GPCP-1DD products
was done from June - November 1997. Examples of the
model domain are given in Fig 2. Timeseries of mean
error (Fig 3) and selected verification measures (Fig 5)
show the reliability of the GPCP-1DD products.

Additionally, daily correlations have been calculated,
which are very poor. On monthly average these
correlations are between 0.3 and 0.6 (Fig 4). The
verification results indicate, that the 1DD resolution of
the GPCP-1DD products might be too high resulting in
an accuracy which is too low to use the products for
NWP model or high resolution GCM verification.
Nevertheless, the GPCP products are very useful in
monitoring global daily precipitation regimes.

ABSTRACT

Recently one of the actual precipitation estimates of the Global Precipitation
Climatology Project, the GPCP-1DD product, was introduced (Rudolf et al.,1999). The
NASA (Huffman et al., 1997) provides for the research community with these GPCP 1
degree ( latitude/ longitude gridded) daily precipitation fields based on a combination
of different satellite estimates. In the 40° N-S belt IR estimates from geostationary
satellites calibrated with SSMI/I data have been used. Outside this region the rain
estimates are based on TOVS data from the polar orbiting satellites NOAA-12 and
NOAA-14. These two satellites, with 0130/ 1330 and 0730/ 1930 local time equator
crossing times, are flying simultaneously and provide global precipitation estimates
based on a empirical relationship between rain gauge observations and a function of the

 cloud-top pressure, fractional cloud cover and relative humidity profile (Susskind et
al.,1997).

High resolution observations from the MAP data archive have been used to
evaluate the reliability of the GPCP-1DD products. Therefore the rain gauge
measurements have been analyzed on the grid of GPCP-1DD products as basis for
difference fields as well as commonly used accuracy and skill scores. Typical values
for the mean error (difference) are ±2 mm/day and for the correlation coefficients 0.3 –
0.6. Probability of detection (POD), false alarm ratio (FAR) and true skill statistics
(TSS) values are depending on the weather situation.
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