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Introduction
—

* Accurate measurements of rainfall - fine spatial and
temporal scale is vital

= Conventionally, rain gauge is the main source of rainfall data
in Ethiopia.

» However, are sparse and unevenly distributed, and the
analysis using rain gauge stations are greatly limited on the
point of measurements.

= An alternative - could be satellite based rainfall estimate
(SREs)



Data
=

CHIRPS SREs Uncertainty- Needs rigorous validation using gauge stations

Temporal Coverage | Spatial Temporal
Resolution

CHIRPS v2 1981 -presnt 0.05 degree (~5km) Daily, Penta, dekadal,
monthly

Against 32 rain gauge observations of 2000-2015 UBN Basin in Ethiopia

Temporal Spatial Temporal
Coverage Resolution

TAMSAT v2 1983-presnt 0.0375 degree (~4 km) Dekadal, monthly &
Seas
TAMSAT v3 1983-presnt 0.0375 degree (~4 km) Daily

ARC v2 1983-presnt 0.1 degree (~10 km) Daily



20°W 10°W 0°

10°N 20°N 30°N

00

10° S

40°S 30°S 20°S

10°E 20°E 30°E 40°E

50° E

E—
PR j 4
Ao <

Study area

13

12° N

35°E 36° E 37°E

38°E

39°E 40° E

® stations

50 100 200

300 40

Elevation (m.a.s.l)

0

KM
1

| |<500
| |500-1000

B 1000 - 1500
7 1500 - 2000 |
B 2000 - 2500
B 2500 - 3000
B 3000 - 3500
[ |3500 - 4000

[ |>4000




Analysis (Point-to-grid)

Categorical
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Spatial rainfall patterns of satellite products

TAMSAT2 ARC2 TAMSAT3 CHIRPS
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Dekadal comparison

Datasets POD FAR /él\\ VHI VFAR/CC}i\ r bias RMSE

ARC 2 075 006 (071 | 091 003 [ 089 |0.72 0.76 35.02

TAMSAT 2 083 0.09(077 | 094 003 | 091 [0.76 0.69 34.03

TAMSAT 3 083 009|076 | 096 003 | 093 [0.78 1.04 32.19

CHIRPS 099 031 \0.68 L 1.00 006 \094 /081 096 2845
N\ N




CDF

0.8

0.6

0.4

0.2

——

Rain gauge observation
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Dekadal rainfall (mm)
At 80% frequency level Difference
CHIRPS 2.69 mm Above
TAMSAT 3 590 mm Above
TAMSAT 2 13.84 mm Below
ARC2 16.3 mm Below
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Comparison- Elevation
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Figure 7:

a) Nefas Mewucha (3098m)
b) Majate (2000m)
c) Metema (790m.
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Monthly comparison

Datasets POD FAR CSI VHI VFAR VCSI r bias RMSE
ARC 2 0.78 0.03 0.76 0.95 0.02 093 0.80 0.76 79.21
TAMSAT 2 0.86 0.04 0.83 0.97 0.01 096 0.83 0.69 78.65
TAMSAT 3 0.83 0.04 0.80 0.97 0.01 096 0.85 1.03 69.28
CHIRPS 1.00 0.14 0.86 1.00 0.02 098 0.88 0.96 59.03
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Conclusion

CHIRPS in the UBN basin in Ethiopia is very encouraging and relatively better
than TAMSAT and ARC 2).

CHIRPS at different elevations and during the wet months could make the
product more appropriate for various hydrological and rainfall analysis
functions in complex topographic areas, such as the UBN basin.

The performance of TAMSAT 3 is very comparable to CHIRPS product and
score close values to CHIRPS in many of the validation indicators, particularly
to the bias ratios.

The recent version of TAMSAT product (TAMSAT 3) has well addressed many
of the weaknesses of TAMSAT 2 (e.g., underestimations up to 31% in this
study).
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