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It is estimated that 70 % of the total population of Namibia relies directly or indirectly on  Against a highly erratic rainfall regime, a history of droughts, predicted to become more intense
agriculture (GIZ 2022). and prolonged, and aggravated by higher temperatures (Engelbrecht et al 2024) and the high

Most of Namibia’s crop production is rainfed. It is estimated that 82% of maize and 90 % of pear] reliance on rainfed agriculture, crop production and livestock production zones are likely to be
millet (mahangu) are rainfed. Traditionally, livestock dominates the agricultural sector in Namibia ajfected.

and relies predominantly on the productivity of the natural rangeland. Against a background, The aim of this publication is to explore in what ways the rainfall regime in Namibia is changing and
where 92% of Namibia’s surface area is classified as hyper-arid, arid, or semi-arid (Atlas of Namibia  how it may affect the traditional rainfed agriculture zones . To this end, cattle was chosen as a
2022), and over 70% of the active labor force faces occupational vulnerability, with the official rainfed livestock type and maize was chosen as a rainfed crop type. Both culturally significant.
unemployment at approximately 33 %, informal employment at about 17 % and vulnerable
occupations at around 21 % (Atlas of Namibia 2022), it goes without saying that Namibia’s
economy, as well as its food and water security are directly correlated to its precipitation regime.

The satellite based monthly CHIRPS version 3.0 data set, produced by the Climate Hazards Center
(CHC) of the University of California was used to analyse the spatial and temporal rainfall trends in
relation to cattle and maize production zones (Funk et al 2026, Funk et al 2015).

Optimal production zones e ™

. . Historic rainfed cattle production zone
Cattle production performance in

southern Africa becomes less
optimal when mean annual rainfall
drops below 300 mm (Coetzee &
Werger 1975, Briske et al 2005). In
rangeland ecology and livestock
management, 300 mm of annual
precipitation is considered a
critical ecological threshold (Tothill
1990). Below 300 mm of rainfall
per season, soil moisture is the
most important factor controlling
plant growth, while at higher
rainfall, soil  nitrogen and
phosphorus are major
contributing factors (Penning et al
1982).

The requirement for maize
production in the southern African
region is at least 450 mm of mean 0
annual rainfall, due to the high
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Suitable rainfed cattle production zone according to annual rainfall

Suitable rainfed maize production zone according to annual rainfall Suitable rainfed cattle production zone according to annual rainfall

evaporation rate in the region Historic average 300 mm or more isohyet (1981/1982 to 2024/2025) ' Avergei300 mm ‘So:yet 1981; IREI0 1990; — [ Historic average 300 mm or more isohyet (1981/1982 to 2024/2025)
. ] Averge 300 mm isohyet 1991/1992 to 2000/2001
Averge 300 mm isohyet 2021/2022 Always 300 mm or more (1981/82 to 2024/25)
(Bagula et al 2022). % i 1 Averge 300 mm isohyet 2001/2002 to 2010/2011

1 Averge 300 mm isohyet 2022/2023 Fluid rainfed cattle production zone (1981/82 to 2024/25)

[ Averge 300 mm isohyet 2023/2024
[ Averge 300 mm isohyet 2024/2025

1 Averge 300 mm isohyet 2011/2012 to 2020/2021
Historic average 300 mm or more isohyet (1981/1982 to 2024/2025)

The 2001/02 to 2010/11 was an optimal rainfall period. In stark contract, in the past four years, only the 2024/25 production zone

Namibia appeared favorable for most areas.
Suitable rainfed cattle production zone area . . . . .
00000 Almost 50% of all 44 years have a rainfed cattle production zone that is below the average size. The average quarterly rainfall totals by
600,000 rainfall quarter, for the respective historic average cattle production zones, suggests that for OND and JFM, the quarterly trend is
500,000 | I slightly increasing, while the AMJ trend is notably increasing over the past 44 years.
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Historic rainfed maize production zone From 44 years of CHIRPS v3

: precipitation data, from 1981/82
\ SREOR AAMBIAS || to  2024/25, the consecutive

rainfed cattle and maize historical
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derived .

This shifting or variable isohyet,
NAMIBIA from season to season, was
wMbatoek o denoted by a fluid production
zone, while the zones that for all
44 seasons, receiving at least 300
mm or 450 mm consecutively for
cattle and maize, are the most
reliable zones for rainfed cattle
and maize production.

Notably, the fluid zone for both
the rainfed cattle and maize
production is large for Namibia.
Almost the entire production
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