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Abstract. Limited research has focussed on historical
droughts during the pre-instrumental weather-recording pe-
riod in semi-arid to arid human-inhabited environments.
Here we describe the unique nature of droughts over semi-
arid central Namibia (southern Africa) between 1850 and
1920. More particularly, our intention is to establish tempo-
ral shifts in influence and impact that historical droughts had
on society and the environment during this period. This is
achieved through scrutinizing documentary records sourced
from a variety of archives and libraries. The primary source
of information comes from missionary diaries, letters, and
reports. These missionaries were based at a variety of sta-
tions across the central Namibian region and thus collectively
provide insight into subregional (or site-specific) differences
in hydrometeorological conditions and drought impacts and
responses. The earliest instrumental rainfall records (1891–
1913) from several missionary stations or settlements are
used to quantify hydrometeorological conditions and com-
pare them with documentary sources. The work demonstrates
strong subregional contrasts in drought conditions during
some given drought events and the dire implications of failed
rain seasons, the consequences of which lasted for many
months to several years. The paper argues that human ex-
perience and associated reporting of drought events depends
strongly on social, environmental, spatial, and societal de-
velopmental situations and perspectives. To this end, the re-
ported experiences, impacts, and responses to drought over
this 70-year period portray both common and changeable at-
tributes through time.

1 Introduction

Defining drought as a “concept” or as an “event” has received
much discussion and debate, which seems to be ongoing (e.g.
Agnew and Chappell, 1999; Mishra and Singh, 2010; Lloyd-
Hughes, 2014; Parry et al., 2016). Brázdil et al. (2019) ex-
plore various types and characteristics of drought that are
relevant to both contemporary and historical contexts. These
authors use the definition by Wilhite and Pulwarty (2018),
i.e. that drought is “a prolonged period of negative devia-
tion in water balance compared to the climatological norm
in a given area” (p. 1915). Although quantification of “cli-
matological norms” during pre-instrumental periods is chal-
lenging, if it is possible at all, we broadly follow Wilhite
and Pulwarty’s definition of drought for our current work.
Today most water-requiring situations for agriculture, in-
dustry, and human consumption, etc., are to a large extent
controlled through engineered water transfer schemes, water
storage, and water extraction. Hence, contemporary meteo-
rological droughts may not necessarily culminate in agricul-
tural or economic droughts owing to human-engineered in-
terventions. Conversely, societal expansion with associated
increasing extraction demands on river, lake, and subsur-
face water resources may induce ecological droughts that
would otherwise not have occurred under given hydrome-
teorological conditions. The nature of recent and contem-
porary droughts in their various contexts is thus becoming
increasingly complex. For this reason, there is value in ex-
ploring drought contexts through a window of time when the
natural human environment was rapidly transformed into a
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more human-engineered environment (through colonial con-
quests). For instance, it may provide insight into how drought
impacted past indigenous populations and the environment in
ways that may no longer apply today, such as water-resource
contexts during periods of nomadic lifestyles.

Although drought is recognized as an environmental and
climatic disaster (Mishra and Singh, 2010) which impacts
many sectors such as agriculture, the economy, human so-
cial dynamics, human health, and ecosystems (Esfahanian et
al., 2016), its influence may be highly variable depending on
its intensity and duration within particular climatic regimes.
“Drought” is differentiated from “aridity”, where the former
is considered a temporary phenomenon and the latter a per-
manent one (Hisdal and Tallaksen, 2000). To this end, it may
be a challenge to differentiate between drought and aridity
in semi-arid regions with a strong bimodal rainfall distribu-
tion. Drought in such already water-stressed regions during
“normal climatic conditions” may have far-reaching effects
and implications that are not applicable in better-watered re-
gions such as for instance central Europe or most parts of
North America. Central Namibia is a semi-arid to arid re-
gion characterized by climatic extremes, seasonal aridity, and
prolonged droughts (Grab and Zumthurm, 2018) and thus of-
fers an ideal spatial context to explore attributes of historical
droughts in an already dry environment.

Most documentary-based southern African climate
chronologies are focussed only on the 19th century and end
in 1899 or 1900 (e.g. Nash and Endfield, 2002, 2008; Kelso
and Vogel, 2007; Grab and Nash, 2010; Nash and Grab,
2010; Nash et al., 2016, 2018), as is also the case for central
Namibia (Grab and Zumthurm, 2018). However, given
that the colonial period with relatively poor instrumental
weather records extended into the 20th century in many
parts of southern Africa, it is perhaps unfortunate that most
studies have not extended their chronologies into the 20th
century. This is particularly so given that the early 20th
century experienced some severe droughts. While Grab and
Zumthurm (2018) considered climatological causes for 19th-
century wet–dry periods over central Namibia, the current
paper focuses on the broader context of historical droughts
(consequences, perceptions, socio-economic, socio-political,
ecological) during the period 1850–1920. Extending pre-
vious work to 1920 permits the placement of 19th-century
droughts in the context of those during the early 20th century
in central Namibia. Such a temporal extension is particu-
larly valuable given rapid societal change associated with
technological and infrastructural advancements during the
late 19th and early 20th centuries. Here we investigate how
drought events are portrayed through textual sources written
by early European colonists (primarily missionaries) in what
is today central Namibia. Similar approaches have been
taken to conceptualize climatic variability and associated
human responses in the adjoining semi-arid or arid regions
of the Kalahari (e.g. Nash and Endfield, 2002; Endfield and
Nash, 2002) and Namaqualand (Kelso and Vogel, 2015).

This then provides us with an opportunity to establish
similarities and differences in 19th-century drought-related
circumstances and experiences through dryland regions of
southern Africa. More particularly, we aim to (1) outline
the historic context of meteorological or hydrological
drought over central Namibia, (2) provide evidence for the
(at times) relatively complex geographic nature (spatial or
temporal) of such droughts in the region, (3) summarize
central Namibian drought events between 1850 and 1920,
and (4) establish the temporal shifts in influence and impact
that historical droughts had on society and the environment
during this period, as portrayed in written documents. At this
juncture, it is important to emphasize that the perspectives,
interpretations, and views presented are entirely those
expressed by European colonists and in particular from the
spatial context of missionary stations. Regrettably, there
are few, if any, 19th-century documents written from the
perspectives of indigenous communities, who may have had
different views on drought in central Namibia. Nonetheless,
documentary sources permit, to some extent, sketching out
some of the consequences and responses to drought by the
indigenous population living within relative proximity to
mission stations.

2 Data and methods

This paper is based on early documentary records from cen-
tral Namibia but also includes the earliest instrumental rain-
fall records from various stations between 1891 and 1913.

The documentary sources used are the same as those de-
scribed in detail by Grab and Zumthurm (2018) and par-
ticularly those associated with the Rheinische Missionsge-
sellschaft (Mission Society; RMS). The Society released an-
nual reports describing conditions at each (or most) of its
mission stations and thus permits comparison across vari-
ous subregions each year. Details were less comprehensive
in earlier years, but as more mission stations were estab-
lished over the course of time, reporting became increas-
ingly widespread and better informed (here we refer the
reader to Fig. 3 in Grab and Zumthurm, 2018). Mission-
ary Carl Hugo Hahn’s diaries (1850–1859) are an invaluable
source of information for the earliest years. The following
are primary sources of documentary records used, especially
to understand the context of droughts as experienced and
portrayed through German missionaries: ARRMS (Annual
Reports of the Rheinische Missionsgesellschaft – Archives
of the Mission 21, Basel, Switzerland), BRM (Berichte der
Rheinischen Mission [Reports of the Rhenish Mission]),
sourced from the Archives of the Evangelical Lutheran
Church, Windhoek, Namibia), and station chronicles RMG
(Rheinische Missionsgesellschaft – Rhenish Mission Soci-
ety – sourced from the Archives of the United Evangelical
Mission, VEM, Wuppertal, Germany). Prominent mission-
aries who spent many years in Namibia include Carl Hugo
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Hahn (based at Otjikango), Heinrich Kleinschmidt (based
at Rehoboth), Franz Heinrich Vollmer (based at Rehoboth
and later Hoachanas), Johann Carl Böhm (based at Ameib
and Rooibank), Johann Jakob Irle (based at Okahandja and
Otjosazu), Friedrich Wilhelm Viehe (various stations), Jo-
hann Heidmann (based at Rehoboth), Philipp Diehl (based
at Okahandja and Hoachanas), and Peter Friedrich Berns-
mann (based at Otjimbingue and Omburo). For later years
(1894/1895 onwards), annual reports, written by district of-
ficials and resident magistrates, are exceptionally valuable
written sources of information as these summarize weather
or climatic conditions for various subregions each year and
also report agriculture, grassland or grazing conditions, dis-
ease, health, state of the environment, etc. – these were
sourced from the National Archives of Namibia (NAN) in
Windhoek. A variety of other relevant documentary sources
were accessed through the Cape Archives Depot (CAD) at
the Western Cape Provincial Archives in Cape Town and
Evangelisch-Lutherische Kirche in Namibia (ELKIN) (Evan-
gelical Lutheran Church in Namibia). Several detailed trav-
elogues or diaries from individuals (e.g. Charles Andersson,
Axel Eriksson, James Chapman, Arno Henker) were also
consulted and recorded at the various archives mentioned
above, including also the William Cullen Library archives at
the University of the Witwatersrand.

We photographed and digitized the earliest available in-
strumental rainfall records (monthly totals); these were
sourced from the Mitteilungen aus den Deutschen Schutzge-
bieten, vol. XXXII. The records cover the stations of Re-
hoboth (south), Windhoek (central highlands), and Oka-
handja (northern highlands) for the period 1891–1913
(Fig. 1). Additional station records for the drier western re-
gion (Otjimbingue) and wetter eastern region (Gobabis) are
also included, covering the years 1899–1913 and 1897–1913
respectively. These records provide valuable insight into sea-
sonal and inter-annual rainfall variability during the late 19th
and early 20th centuries, as well as spatial differences in
given months, seasons, and years. These are then used to
compare against the documentary records and to quantify the
severity and duration of drought or dry conditions.

Grab and Zumthurm (2018) provide methodological de-
tails on how the documentary sources were used to con-
struct a 19th-century climate chronology. This chronology
was used in our current work, in consultation with a re-
evaluation of the documentary sources, to identify peri-
ods of drought between 1850 and 1920. The instrumen-
tal rainfall records assist in not only identifying but also
quantifying drought events since ca. 1891. The documents
were further scrutinized to establish attributes and conse-
quences of these droughts (climatic, socially responsive,
socio-environmental), in particular focusing on spatial and
temporal contexts (Table 1). A primary objective is to de-
termine whether droughts may have had changing impacts
on society and the environment through time (i.e. 70 years
of the study). Although in less detail than what our study

presents here, Kelso and Vogel (2015) also examined the im-
pacts of drought on livelihoods (resilience) in Namaqualand
(to the south of our current study area) through the 19th cen-
tury. More recently, Pribyl et al. (2019) examined the role
of drought in agrarian crisis and social change over south-
eastern Africa during the 1890s.

As is the case with most such studies, it is important to
acknowledge potential data and methodological limitations.
In this case, it is necessary to recognize that the quantity
and spatial coverage of information was variable and more
limited in earlier years than latter years or during years of
war or severe conflict. To this end, some attributes associ-
ated with specific droughts may have gone unreported. As
already mentioned, the perspectives presented here are Eu-
rocentric (for reasons of data availability) and from partic-
ular geographic settings (i.e. stations located next to rivers
or a “permanent” water source) within the broader landscape
(space).

3 The historic central Namibian rainfall or drought
context

Mean annual rainfall across central Namibia (1891–1913)
was highly variable, ranging from 384–413 mm in the better-
watered central and eastern highland regions (Okahandja,
Windhoek, Gobabis) to 254 mm in the southern region (Re-
hoboth) and 174 mm in the western part (Otjimbingue)
(Fig. 1). Inter-annual rainfall variability is higher (and thus
less reliable) in the drier regions (Grab and Zumthurm,
2018). Rainfall is strongly seasonal, with 95 % falling over
the austral summer or autumn seasons (November–April).
The long dry season (May–October) rarely has rain of any
consequence and averages from as little as 8 mm per an-
num at Otjimbingue to 25 mm per annum at Gobabis. Several
months without any rainfall during the dry season is thus the
norm for central Namibia. This has important implications
for when and where the rain season has been considerably
below average, as it leads to enormous stress, challenges,
and consequences for surviving the long dry months. Veg-
etation patterns, human or animal movements, and human
economies during precolonial times were adapted to these
semi-arid or arid conditions across the region, with its an-
nual cycle of brief summer rains and several months of little
to no rainfall (McCann, 1999).

Indigenous African inhabitants of central Namibia, be-
fore and during the 19th century, would have been familiar
with such seasonal climatic patterns and adapted their lives
to best cope with environmental conditions. People moved
around with their livestock or planted and harvested crops
at specific localities and times of the year, thereby navigat-
ing the impacts of extreme seasonal hydro-climatic variabil-
ity or extreme climatic events. While scholars have iden-
tified typical hunter-gatherer, agro-pastoralist, and pastoral-
ist groups for precolonial central Namibia (e.g. Gschwen-
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Figure 1. The map of southern Africa indicates the central Namibia study region and other areas for which documentary-based 19th-century
climate reconstructions are available (please also see Fig. 4). The topographic map of central Namibia indicates the location of primary
mission stations and their mean monthly rainfall during the period 1891–1913.

der, 1994/1995), such distinctions were not unambiguous.
Almost all communities hunted regularly, farmed, gathered
occasionally or episodically, and kept varying numbers of
sheep, goats, or cattle. Furthermore, such communities ex-
changed goods amongst each other and traded with neigh-
bouring groups and beyond (Wallace, 2011). Consequently,
political and economic dominance was tangible. In particu-
lar, much of central Namibia’s economy functioned through
cattle, which was viewed to be the best option to store wealth,

as it was easily transferable. Combined with smart and shift-
ing alliance making, large herds of cattle allowed their con-
troller to enforce tribute systems or to claim land and thus
ensure political dominance. Such a socio-economic system
was, however, easily disrupted through a variety of factors
such as drought, conflict, cattle diseases, and European col-
onization or influence. As also reported for other regions of
southern Africa (e.g. Pribyl et al., 2019), such an indigenous
socio-economy gradually declined in significance as Euro-
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Table 1. Reported consequences, concomitant phenomena, and human responses to droughts between 1850 and 1920 over central Namibia.

Droughts

1850– 1858– 1865– 1877– 1881– 1887– 1895– 1900– 1907– 1910– 1912–
Reported consequences 1851 1860 1869 1879 1882 1890 1896 1903 1908 1911 1913

Hunger � � � � � � � � � �

Starvation/human deaths � � � � � �

Barren wasteland � � � � �

Grasslands degraded/no grass � � � � � � � � �

Trees/bushes bare � �

Trees died � �

Crop failures/no crop yields � � � � � �

Lack of wild foods � � � � �

Livestock deaths1 � � � � � � � � �

Wells dried up � � � � � � �

Springs stopped flowing � � � � �

Concomitant phenomena and human responses

Population dispersal (missions vacated)2 � � � � � � � � � � �

Low school attendance3 � � � � �

Livestock thefts and social tensions4 � � � � � �

Farms vacated � �

Closure of mission stations �

Begging for food at stations � � �

Prayers for rain � � � �

Indigenous rain making5 �

Food aid from the Cape �

Fundraising for food aid � �

Colonial/governmental support � �

Collapse of transport system � � � �

Search for deeper wells � �

Digging/construction of deeper wells � � � � �

Construction of water reservoirs � �

1 Livestock deaths during droughts between 1895 and 1913 are due to the combined impacts of the cattle plague (rinderpest) and drought. 2 Population dispersal during some
drought events was also due to social tensions or war. 3 Low school attendance was at times due to the combined factors of drought and social tensions or war. 4 Drought variably
(directly or indirectly) caused social tensions and theft (i.e. as either a primary or secondary causative factor). 5 Indigenous rain making is only referred to during the 1865–
1869 drought in our documentary records – this does not imply that the practice was absent during other drought events.

pean influences rapidly increased through the late 19th/early
20th centuries.

The establishment of permanent missionary and other Eu-
ropean settlements in the region from the mid-19th century
onwards altered local power dynamics and brought about
gradual change to some aspects of societal lifestyles and the
environment. It was the missionaries’ desire and calling to at-
tract local inhabitants towards permanent settlement at mis-
sion stations in order to not only control and finally con-
vert them, but also to teach them, among many other things,
western agricultural principles that they considered superior
to those used locally. These processes would help fulfil the
colonial conquest. Consequently, this gradually changed the
“open indigenous agricultural economies” to more “closed
agricultural economies” (Ballard, 1986) which became in-
creasingly dependent on local harvests, grazing and water
resources, and employment. Inevitably, as will be demon-
strated, this led to increased vulnerability and social ten-
sions during times of drought. Given that the importance
of cattle as a means of subsistence and wealth continued
through the 19th and early 20th centuries, grazing conditions

were used as an important attribute to defining the severity
of drought by local inhabitants (European and indigenous).
However, we acknowledge that factors such as locust inva-
sions, livestock pressures (e.g. overgrazing), and fires would
also have influenced grazing conditions. Hence, while cli-
mate (droughts) undoubtedly influenced social change, this
always requires a critical assessment to avoid the trap of “cli-
mate determinism” (see Hannaford et al., 2014).

Arguably the most significant and recurring extreme cli-
matic event affecting central Namibia during the period
1850–1920 was drought. Given the region’s strong bimodal
rainfall pattern, Europeans writing from the area during ear-
lier years of settlement sometimes reported the occurrence
of drought during the dry season. However, as demonstrated,
several months without rain during the dry season is “nor-
mal” and thus does not constitute drought, but rather dry-
season aridity. It is important to recognize that those reflect-
ing and reporting on the central Namibian environment and
its climate were mostly German missionaries, who would
have been accustomed to a much cooler and wetter Germany.
Although colonists would have arrived in semi-arid central
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