Culture and Environment in Africa Series 16

Katharina Deichsel

“Our Lake Is Our Farm”:
Local Knowledge of Tugen Fishermen
on Environmental Changes of
Lake Baringo, Kenya

Edited by the Cologne
African Studies Centre

Cologne 2019



.DWKDULQD "HLFKVHO

32XU /DNBRXU )DUP’

IRFDO .QRZOHGJH RI 7XJHQ )LVKHUPHQ RQ ((
&KDQJHV RI /DNH .4DUR QJR

&8/785( $1' (19,5210(17 ,1 $)5,&$ 6(5,(6

(GLWHG E\ WKH &RORJQH $IULFDQ 6WXGLHV &H

, VVXH






Preface

The ethnography of East Africa has astonishingly little to say about people making their
living along the sweet-water lakes of the Rift Valley. While the major lakes, i.e. Lake Victoria,
Lake Tanganyika or Lake Malawi perhaps gained some consideration, the smaller sweet-
water lakes are almost absent from social-science literature. In the historiography of Kenya
and Tanzania these lakes have been depicted as ecological niches and last resort for
impoverished and famished populations which lost their herds due to drought or epidemic
diseases, who suffered from failed harvests or who had been victims of violence. The
options for fishery, a craft that needs little technological input nor does it need any land
rights, were good along the shores of these erstwhile fish abundant lakes. Deichsel deals
with one such lake, Lake Baringo in the northern Kenyan Rift Valley. Also, Lake Baringo
has served as a last resort for herders. Especially along its northern shores pastoral Pokot
settled in case their herds had been depleted beyond a minimal subsistence level. The
IMHPSV FRPPXQLW\ KDV KDG D PRUH FRQWLQXRXWKIRG&JIRIQW K |
RQ ZKLFK "HLFKVHOfV WKHVLV IRFXYV HVng Biltihtoldhral thkdd ODNH V
The colonial administration broke the military superiority of pastoralist communities in the
region and provided the Tugen community with guaranteed access to the lake. Since about
60 to 80 years Tugen fishermen have worked on and with the lake accumulating an
LQYDOXDEOH VHW RI LQGLJHQRXV NQRZOHGJH VYWVLWRWX\VLNVNQ I
upon. Deichsel conducted fieldwork at Lake Baringo for about 2 months in 2013. She
interviewed mainly males from the small Tugen fishermen community. While the larger part
of her interviews were qualitative focusing on the history of human-environment relations at
the lake, she also employed formalized questionnaires to elicit cognitive patterns. Deichsel
is especially interested in how Tugen fishermen interpret certain hazards that endanger

their livelihoods.



Abstract

Wetlands constitute some of the most important ecosystems in the world. They provide a
number of critical ecosystem services that are indispensable to human beings and to the
survival of biodiversities, health and welfare. Despite their importance, wetlands are being
degraded and lost more rapidly than other ecosystems. In Kenya, where wetlands cover 3-
4% of the country surface area, their rich physical and biological resources have led them
to be overexploited and many of these ecosystems are seriously degraded. Wetland
management decisions in Kenya are usually implemented by government departments and
institutions with very little local community involvement. Based on the understanding that
the integration of local knowledge is necessary to formulate adequate management
strategies and that local involvement helps to enforce those, this study seeks to capture the
value of local knowledge for wetland management approaches as well as for further
research work. Specifically, this study focuses on local knowledge of Tugen fishermen on

the environmental changes of the Ramsar Site of Lake Baringo in in mid-west Kenya.
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1 Introduction

Wetlands constitute some of the most important ecosystems in the world. They provide a
number of critical S HFRV\VWHP VHUYLFHV™ 0($ WKDW DUH LQGLVSH
and to the survival of biodiversities, health and welfare. These ecosystem services provided

by or derived from wetlands are a) provisioning services such as food, fresh water, fibre

DQG IXHO E VXSSRUWLQJ VHUYLFHV VXFK DV VRKOLYRUPIDN LR
VWRUDJH UHF\FOLQJ SURFHVVLQJENR-Z0X2 VW) RRQuIaRig Q XWULH
services such as water regulation, erosion regulation and natural hazard regulation and d)

cultural services like recreational and aesthetic values (MEMR 2012). Despite their

importance for humankind and nature, wetlands including water catchment areas are being

degraded and lost more rapidly than other ecosystems (ibid).

In Kenya, wetlands cover 3-4% of the country surface area. Their rich physical and

biological resources have led them to be overexploited and many of these ecosystems are

seriously degraded (MEMR 2012). Even though the Ramsar Convention's wise use of

wetlands principle has been in force in Kenya since 1990, the absence of a national

wetlands policy and a sector-specific wetlands law continue to hinder sustainable wetland
PDQDJHPHQW LELG 7KH ZLVH XVH RI ZHWODQGV SWIKHRLSOH 1
ecological character, achieved through the implementation of ecosystem approach, within

WKH FRQWH[W RI VXVWDLQDEOH GHYHORSPiaQWs6, 5@DIPVDU &RC
Kenya, where the principle yet needs to be fully realised, major challenges facing wetlands

include: over-extraction of water, fragmentation of land, deforestation of major water

catchment areas, overgrazing, invasive species, over-exploitation of wetlands goods, such

as fish and plants, and others (UNEP News Centre 2013).

With the need of improvement for wetland management at government level, the questions

arise what role local stakeholder play regarding control over their immediate environment

and how their experiences could impel management efforts. As described above, in Kenya

major management decisions are usually implemented by government departments and

institutions with very little local community involvement (Terer et al. 2004). However,

lessons learnt during assessments in lake! DUHDV KDYH VKRZQ WKDW 3LQYR
communities helps make the benefits of the rules clearer to those affected, draws upon the

accepted authority of local leadership, uses their local knowledge for better design and
HQIRUFHPHQW DQG UHGXFHV WKH FRVW WR WKH FHRMWUDO JR
Environment Committee noted (ILEC 2005, 43).

1 /DNHV DUH D W\SH Rl ZHWODQG DFFRUGLQJ WR WKH 5DPVDU &RQYH
3 DUHDV RI PDUVK IHQ SHDWODQG RU ZDWHU ZKHWKHU QDWXUDO |
ZLWK ZDWHU WKDW LV VWDWLF RU IORZLQJ IUHVK EUDFNLVK RU V
GHSWK RI ZKLFK DW ORZ WLGH GRHV QRW H[FHHG VL[ PHWUHV  5DF
7KLV GHILQLWLRQ GRHV QRW HQFRPSDVV SHUPDQHQW GHHS ZDWH!
VKDOORZ SRUWLRQV QHDU WKH VKRUHOLQHY DQG ULYHUEDQNYV
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This study was designed based on the understanding described above, namely that the
integration of local knowledge is necessary to formulate adequate rules and that local
involvement helps to enforce those. Specifically the possibilities of local knowledge for the
analysis of environmental changes in the fragile ecosystem of a wetland, were explored.
Thereby Lake Baringo was chosen as study site: the Rift Valley lake is a Wetlands of
International Importance (Ramsar Sites) which is, as a freshwater body, particularly
important for local residents. The lake has repeatedly undergone environmental changes
within the last century, which have greatly impacted lake communities (Aloo 2004; ILEC
2005; Johansson et al. 2002; Odada et al. 2006; Lwenya et al. 2010 and others). For this
reason, this study aimed to analyse knowledge of fishermen from the local Tugen
community on environmental changes of Lake Baringo. It was intended to tap this mostly
underestimated source of knowledge using unstructured interviews and card piling
processes to give a local perspective on which environmental challenges there are for the
lake, its environment and for those relying on the lake as a resource for their livelihood.

1.1 Research objective and questions
Based on the situation described above, this case study was conducted with the following

objectives and research questions in mind:

1) To explore local knowledge of Tugen fishermen on the ecosystem of Lake Baringo
a) What changes have Tugen fisher been observing over time regarding the lake, fish
stock, and the adjacent environment?

b) How do they interpret those changes?

2) To analyse the fishermen's understanding of hazards to the lake environment;
a) What are the hazards to the lake's ecosystem and

b) How do fishermen evaluate them?

3) 7KH ILVKHUPHQTVY NQRZOHGJH RQ WKH ODNHYV HFBV\VWHP VI
form of hybrid-knowledge using scientific data from other sources.
a) What official data is there regarding the changing environment of Lake Baringo?
b) Inwhat way can Tugen local knowledge be incorporated in scientific research and

therefore function as a complementing source of knowledge?

1.2 Composition of the thesis

The composition of this thesis consists of the following:
X Introducing the research question in chapter one;
X A portrayal of data collection and methods of analysis in chapter two;

X An explanation of key terms and concepts such as local knowledge, hazard and hazard

perception and environmental change will be presented in chapter three;



In chapter four the context of Lake Baringo, namely the lake as a Ramsar Site, the lake
area's climatic characteristics as well as the socio-economic situation for local
communities will be focused on;

Presenting and scrutinising data gathered during fieldwork occurs in chapter five;

The discussion which reflects on the main findings of the research follows in chapter
six; and

Conclusion will be the frame of chapters seven.



2 Data collection and analysis

2.1 Methodology: choice of study area and informants

This study was carried out from March 15" to April 21%t, 2013 at Ngenyin Beach of Lake
Baringo in mid-west Kenya. Lake Baringo is one of the seven inland drainage lakes within
the Kenyan section of the Rift Valley and it drains an area of over 6800 km?2. The lake lies
at an altitude of 915m above sea level, latitude 0°44 ahd 0° 34 N and longitudes 36° 00 E'
and 36° 10 E. (Ngaira 2005)

The two main perennial rivers are Perkerra and Molo which, however, have significantly
reduced water discharge during dry seasons. Further, several seasonal rivers drain the
lake, including Ol Arabel, Makutan, Tangulbei, Endao and Chemeron. Lake Baringo is one
of two Kenyan freshwater Rift Valley lakes (the other is Lake Nakuru); as a freshwater body
in a semi-arid region, the lake is most-valuable as water resource for domestic and livestock
consumption and it provides additional possibilities of income through fishing and tourism.
In 2002 Lake Baringo gained recognition as a wetland of international importance, this in
turn has led to more options being available to support livelihood opportunities there (Odada
et al. 2006; Ramsar Convention Secretariat 2002).

Indigenous communities living in the basin area are the Pokot, the Njemps and the Tugen.
The Pokot do their fishing in the northern part of the lake. In the eastern and southern part
and on the islands are the Njemps. Tugen live and fish on the west shores, as Douglas
Limo, employee of the Department of Fishery in Kampi ya Samaki explained (Interview with
Douglas Limo on 14 April 2013).

Ngenyin Beach, the place of study, is a designated fish landing site; it is located on the west
shore, approximately a 60 minutes hike or a 15 minutes bodaboda-ride (motorcycle-taxi)
north of Kampi ya Samaki, the only major town by the lake (map 1). The beach is therefore
quite remote and especially during wet season not easy to access because the paths to the
beach turn muddy and become hardly passable. The environment of the landing site is
hallmarked by volcanic ground and bushwood some of which is of the Prosopis juliflora
species. All fishermen operating from Ngenyin Beach are members of the Tugen
community. By their own account there were 30 fishermen and a community of 1000 people
associated with the fishermen of Ngenyin Beach. Fish is a source of food and the sale of
fish in Kampi ya Samaki generates income for the community. Within the Tugen community
jobs are clearly allocated: men fish, women gut and clean the fish before selling them on

the market in Kampi ya Samaki (for more detail see 5.1).



36005 E

TANZANIA

1PEYI0°Y

Map 1: Lake Baringo with study site
Source: Aloo 2004

2.2 Data collection

2.2.1 Unstructured interviews

When beginning this fieldwork, the intention was to slowly enter the field in order to get to
know all informants and their living environment. This way the research could be guided by
local knowledge: by pointing out topics related to environmental change of Lake Baringo,
informants helped to focus and to structure this study. That is why unstructured interviews

were chosen as the most suitable method for the first phase of this study.

8QVWUXFWXUHG LQWHUYLHZYV DUH EDVHG RQ D FOHDU SODQ WKD\
EXW DUH DOVR FKDUDFWHUL]HG E\ D PLQLPXP RI FRQWURO RYHU "
LGHD LV WR JHW SHRSOH WR RSHQ XS DQG OHW WKHP H[SUHVV W]
DQG DW WKHLU RZQ SDFH >«@ 8QVWUXFWXUHG LQWHUYLHZLQJ L\
KDYH ORWY DQG ORMAV@DWAPH >« @

$V %HUQDUG SRLQWYV RXW 30RWVYV DQG ORWV RI WLPH" LV Fl
interviews. Due to the time restraints of this study there was a need for follow-up questions
in the process of interviewing. However, interviews did not follow a prepared list; questions
asked mainly helped to clarify information previously given by the informant. All interviews
were translated on the spot by a local translator, Elijah Limo (42), who himself is a member
of that Tugen community and whose father is an active fisherman. Thus, interviews were
carried out in Tugen, a Kalenjin dialect, immediately translated into English (and vice versa)
and recorded for later transcription. The transcription of speech was carried out at a later

point in time, however still in Kenya. During the interviews the information gained was



thoroughly analysed back in Germany following the qualitative content analysis, a method
created by Philip Mayring (see 2.3).

2.2.2 Card piling

The method of card piling is used when exploring cognitive relations between certain topics

(Bernard 2011, 349). All relevant topics were taken from the previously conducted

unstructured interviews after a first approximate analysis. Those topics were summarised

under one term where possible, and written on cards (one card per term). Informants were

asked to sort cards into piles according to which terms they thought belonged together. The

idea behind this approach was to find out how topics mentioned during the interviews could

be linked with one another. At a first trail, many difficulties were experienced due to (a)

amount of cards, therefore terms presented, (b) language barrier (terms were given in

English which most of the informants do not speak), and (c) illiteracy of informants.

After revising the process of card piling, the second attempt was more successful. First of

all, only 10 instead of 23 terms were presented, however still in English. Secondly, the

translator was asked to carry out the card piling under researcher's supervision. And thirdly,

instead of exploring random cognitive relations between terms, this attempt focused on a

ranking of experienced hazards to Lake Baringo. Ten fishermen were asked to sort the

WHUPYV LQWR WKUHH FDWHJRULHY QDPHO\ 3PRVWea#D]DUGRXV’
KDJDUGRXV" ,Q D VHFRQG VWHS WKH\ ZHUH DVNHEBVWR JUDG X
KDJDUGRXV" 7HUPV XVHG IRU WKH FDUG SLOLQJ SURFHVV ZHUH

Table 1: Terms used for card piling process

IXQJIILVK 5DLQ\ VHDVRQ

&DWILVK +XPDQ SRSXODWLRQ DUR
&URFRGLOHV 2WKHU ILVKHUPHQ
5LYHUV 3URVRSLV

'"URXJKW VHDVRQ &KHPLFDOV

Source: author's data analysis (Deichsel fieldwork 2013)

2.3 Data analysis: qualitative content analysis after Philip Mayring

The qualitative content analysis was considered to be the best suitable method for

answering most of the previously presented research questions, as the raw material mainly

consists of transcribed speech. CRQWHQW DQDO\WLV LV XQGHUVWRRG DV D
collection of social reality which uses characteristics of a manifest text to indicate the



characteristics of anon-PDQLIHVW FRQWH[W ™ >DXWKRWerteMWIOB IV O IURP
Atteslander 2003, 224)

According to Philip Mayring, the main objective of a qualitative content analysis is to analyse

(fixed) communication in a systematic manner. Thereby systematic manner stands for a

rule-guided procedure, a procedure which is also guided by theory (Mayring 2008, 13). In

order to apply a qualitative content analysis after Mayring, the first step is to determine a

specific investigation period. For this work the entire period of fieldwork at Lake Baringo,

Kenya, and therefore all interviews recorded during that time were considered relevant. The

next step is what Mayring calls inductive category development. Mayring defines categories

DV 3DVSHFWV RI LOWHUSUHWDWLRQ® ZKLFK QHHG WR EH 3DV
formulate them in terms of the material~ O0D\UL Q J n.p.). At the core of any content
DQDO\VLY LV ZKDW IROORZV WKHQ QDPHO\ WKH GHGXFWLYF
category application works with prior formulated, theoretical derived aspects of analysis,

bringing them in connecton wLWK WKH WH[W", oD\ The @ain idea here is to

give explicit definitions, examples and coding rules for each deductive category,

determining exactly under what circumstances a text passage can be coded with a

category. The category and sub category definitions are put together within a coding

agenda?. As Mayring (2000) suggests, all category definitions, text passages, and rules for
distinguishing different categories for this work were completed step by step, and revised

with the process of analysis. Resulting from this process are the following categories and

sub categories which are also the basis for the structure of this paper.

2 $00 FRPSOHWHG FRGLQJ DIJHQGDV RI WKLV ZRUN FDQ EH IRXQG LQ
7



Table 2: Complete categories and sub categories resulting from content analysis

&DWHJRU\

'"HVFULSWLRQ RI WKH ODNH LC

'"HVFULSWLRQ RI

ILVK VWRFEN |

+D]DUGV WR WKH ODNH > ILVK

&KDQJH RI

ILVKLQJ SUDFWLFH

(QYLURQPHQW DURXQG WKH O

Source: author's data analysis (Deichsel fieldwork 2013)

6XE FDWHJRU\

JOXFWXDWLQJ ZDW
JLVK VWRFN
&OLPDWLF VLWXDW
:DWHU TXDOLW\

&KDQJH LQ ILVK VV
SHDVRQLQJ IRU FK
7LODSLD

%DUEXV

IDEHR

IXQJILVK

&DWILVK
%UHHGLQJ VSDFH

+XPDQ SRSXODWLR
2WKHU ILVKHUPHQ
'HFUHDVH Rl ZDWH
&URFRGLOHV
'"URXJKW

'DPV

:DWHU SROOXWLRC
IXQJILVK
6LOWDWLRQ

6LQJOH KRRNV
JLVKLQJ QHWYV
/IRQJ OLQHV ZLWK
7LPH DV D EXVLQH
JLVKLQJ URXWLQH
J)LVKLQJ EDQ

,QWURGXFHG VSHF
(URVLRQ
ILYHVWRFN




3 Literature review and concepts

In order to approach the subject of this research in all its complexity some key terms and
concepts need to be discussed before data analysis and data presentation. As has been
said earlier, this study concentrates in particular on local knowledge; it is therefore intended
in this section to find out how local knowledge differs from other forms of knowledge, who
possess it, and what possibilities local knowledge contains for environmental management
strategies. Further the notion of hazard and hazard perception will be portrayed in order to
discuss a linkage between hazards, hazard perception and society. And thirdly, the meaning
of environmental change in connection to local knowledge and hazard will be a topic of this

section.

3.1 Local knowledge

In the discourse regarding the interface between social and ecological systems, some

scientists argue that western paradigms and systems of knowledge are currently not able

to deal with the full complexity of environmental management (Raymond et al. 2010; Ludwig

et al. 2001). It is argued that this is because local stakeholder perspectives are not

sufficiently integrated in the development of such management strategies. In order to

manage environmental problems, meaning their scope, complexity and uncertainty, it is

therefore been requested to take account of different types and sources of knowledge.
5HVXOWLQJ IURP WKLV DUJXPHQWDWLRQ WKHVFXWRH®RMNY HFER &€

'user-inspired' and 'user- XVHIXO PDQDJHPHQW DSSURDFKHV™  IRU ZKLFK O

be consdiHUHG 3DORQJVLGH VFLHQWLILF NQRZOHGJH" 5D\PRQG HW
6LQFH ZHVWHUQ SDUDGLJPV DQG V\VWHPV RI NQRZOHGJH DU
/IXGZLJ HW DO LW KDV EHHQ DUJXHG HRVRXWW VERP HKF

integrated with political, economic, social, ethical and religious insight and tempered with
UHVSHFW IRU KXPDQ GLJQLW\ DQG IRU WKH EIRRVEBKKFRBRE LICALQY

different types of knowledge is, however, that there are various perspectives of what

constitutes knowledge and of how someone comes to know something. To reach clarity in

this matter there have been attempts to develop knowledge categories. With the result that

more than one possible way of knowledge categorisation has since been developed, this

leads to confusion about the meaning of a category. As a direction-giving overview,

Raymond et al. present a simplified version of knowledge categories expressed under three

broad headings:

X localised, experimental or indigenous knowledge;

X more formalised 'scientific' knowledge;

X 'hybrid' knowledge (2010, 1767).



The authors summarise the first broad category as 'local knowledge', which they define as

SWKH LQIRUPDO OD\ SHUVRQDO RIWHSHURS QDRAD RGIWD FADNP E &
et al. 2010, 1 7KH VHFRQG FDWHJRU\ VFLHQWLILF N@RZOHGJIH I
explicit knowledge that has been derived from applying more formal methods that aim to

LQFUHDVH ULJRXU LQ UHODWLRQ WR GLITHUHW SBHEIIFGHSWLRQV
$QG WKLUGO\ K\EULG NQRZOHGJH LV GHVFULEHG DN 3WKH QH
through the integration of different types of knowledge (such as local and scientific) and/or

through multi-, inter-, ortrans-GLVFLSOLQDU\ UH V H Dodking at theFekplcit use

of inverted commas when classifying categories of knowledge, it can be reasoned these

category terms are not to be understood as absolute terminology and that categories can

overlap. For example, scientific findings as accurate as they may be, are always interpreted

by individuals who make sense of them in relation to what they know and to what they have
HISHULHQFHG LQ WKHLU RZQ SDVW 37KLV LPSOLHDW WKWW NQR:
different people interpreting the same LQIRUPDWLRQ LQ GLIIHUHQW zZD\V" LELG
In her work on local knowledge in the environment-development discourse, Anja Nygren

states that in order to emphasise a difference between expert knowledge and local

knowledge a discourse has long been utilised which featured sharp contrasts like
SUDWLRQDO PDJLFDO XQLYHUVDO SDUWLFXODUD@WKHRUHMLFDO
1999, 271). Thereby the capacity of local people to innovate, systematise and transfer

knowledge was portrayed as limited in contrast to scientific knowledge which was
FRQVLGHUHG 2BULJRURXYVY DQG FXPXODWLYH" LELG

Nygren further argues that in addition to the interpretation of knowledge, the production of

all knowledge is also much influenced by personal perspectives and ideologies. Personal

perspectives are in turn shaped by contextual factors and the values of the society in which

a person is embedded:

7KHUH ZzDV OLWWOH UHFRJQLWLRQ RI WKH IDRWPWKK W KK SUDFWLFI
VDPH zZzD\ DV RWKHU IRUPV RI NQRZOHGJH *+ WKURXJK VRFLDO FRQV
LELG

For this study the term local knowledge is used in reference to knowledge obtained mainly
through living in a certain environment, through dealing with changes and challenges within

this environment and through observing them. As Antweiler states:

>/RFDO NQRZOHGJH@ LV QHLWKHU LQGLJHQRXV ZLVGRP QRU VLPSO
ORFDOO\ VLWXDWHG IRUP RI NQRZOHGJH DQG SHUIRUPDQFH IRXQG
QDWXUDO HQYLURQPHQWYV

Local knowledge can thus also stand for skills and capabilities as they are acquired and
applied by people with respect to their local objectives, situations and problems: local

communities know of materials and energy sources available to them on site which can be

10



consulted for problem solving and other practices. In reference to Antweiler, local in this

context is not to be understood as exclusively referring to a location, but rather as

knowledge being culturally and ecologically situated (2004, 2).

Because local knowledge can be regarded as culturally and ecologically situated, it is

assumed that not necessarily all members of a community share a comprehensive

knowledge system. Different statuses and allocation of tasks within a community (due to

age, gender etc.) impact areas and transfer of knowledge (Bicker et al. 2004, xi). Further,

local knowledge informed activities are not necessarily sustainable, or sRFLDOO\ MXVW 36X
NQRZOHGJH LV QRW RQO\ FRJQLWLYH EXW HQ/QOMWAOM EBARWLYH
10).

$ GHFLVLRQ PRGHO 3IRU WKH LQFRUSRUDWLRQ RWLSGR VHE RXN
by Sillitoe & Barr shows how agencies can effectively make connections between local
SHRSOHTV XQGHUVWDQGLQJ DQG SUDFWLFHV DQG THHVHDUFK
model proposes:

f IDFLOLWDWLQJ PHDQLQJIXO FRPPXQLFDWLRQ ZLWK ORFDO SHRS
f XQGHUVWDQGLQJ DQG YDOXLQJ ORFDO SHRSOHYV NQRZOHGJH D

f LGHQWLI\LQJ UHVHDUFK RU GHYHORSPHQW LQLWLDWLYHYVY WR D
SUREOHPV

f DGYDQFLQJ SDUWLFLSDWRU\ UHVHDUFK WR LGHQWLI\ DQG WDFN
DQG

f GLVFXVVLQJ ZLWK SHRSOH WKH VRFLDO HQYLURQPHQWDO DQG
DFWLER@OLWRH HW DO

What might sound rather obvious at first, however, seems necessary to point out when
considering the apparent lack of incorporated local knowledge, especially in wetland
management. Thereby the model assumes that by paying attention to local perceptions and
SUDFWLFHVY UHVHDUFK DQG GHYHORSPHQW LQLWLDWLYHV DUF

well as they are more likely to create acceptance for change among the local population.

3.2 Hazards and hazard perception

The term hazard plays an important role in various disciplines from technical sciences to
social sciences, as well as in various professional contexts. Consequently, there are many
definitions for the term (Paul 2011, 2).

Concepts given in literature often distinguish between natural hazards and technological
i.e. man-made hazards. The International Federation of Red Cross and Red Crescent
Societies (IFRC), for example, define hazards for their work in disaster management as

follows:

11



1DWXUDO KD]DUGY DUH QDWXUDOO\ RFFXUULQJ SK\VLFDO SKHQRPH
VORZ RQVHW HYHQWYV ZKLFK FDQ EH JHRSK\VLFDO HDUWKTXDNHV (
YROFDQLF DFWLYLW\ K\GURORJLFDO DYDODMFHKMHY DQG IORRGV F
WHPSHUDWXUHY GURXJKW DQG ZLOGILUHYVY PHWHRURORJLFDO F\F
VXUJHV RU ELRORJLFDO GLVHDVH HSLGHPLFV DQG LQVHFW DQLPD!

7HFKQRORJLFDO RU PDQ PDGH KD]DUGV FRPSOH[ HPHUJHQFLHV FR(
GLVSODFHG SRSXODWLRQV LQGXVWULDO DFFLGHQWY DQG WUDQVS
DUH FDXVHG E\ KXPDQV DQG RFFXU LQ RU FORVH WR KXPDQ VHWWO
HQYLURQPHQWDO GHJUDGDWLRQ SROOXWLRQ DQG DFFLGHQWV WH
KD]JDUGV FRPSOH[ HPHUJHQFLHV FRQIOLFWV IDPLQH GLVSODFHG ¢
DFFLGHQWY DQG WUDQMW&RUW DFFLGHQWYV

Here, natural hazards and man-made hazards are initially viewed as two separate

phenomena. For instance, droughts and floods are allocated to the category of natural

hazards whereas environmental degradation is categorised as man-made hazard. Thus, it

is a definition which does not immediately point out the role of humans in causing or

amplifying the impacts associated with hazards. As a counter-argument for this approach,

it can be said that floods, to give one example, can originate either from a natural change

in meteorological conditions, or from human action, such as deforestation, intensive use of

land or failure in dam construction (Paul 2011, 3). Natural and technological hazards should

hence not be seen as completely disjointed.

A rather new development in the classification of hazard and disaster recognises a linkage

EHWZHHQ KD]DUGY DQG D VRFLHW\ ZKLFK 3DXO GHVFULEHV DV
Only a decade ago, he claims, it was common practice to neatly divide between events

caused by nature and those caused by humans. As seen earlier, the IRFC continues to hold

on to this disposition, whereas in more recent research, hazards and disasters are viewed

DV 3 FRQWLQXXP RI SK\VLFDO HQYLURQPHQWDO MRXLDODRPQG WH
SHIWUHPH QDWXUDO HYHQWYVY WR WHFKQRORJL¥P®PO 3IDXOXUH WR V
21).

There is therefore little doubt that humans affect natural processes and often contribute to

hazards. But hazards are more than the actual disastrous event with all its consequences.

They also mean the probability of occurrence of a potentially damaging phenomenon *

KDIDUGYV KDYH 3WKH SRWHQWLDO WR KDUP LQGLYLGZXD®W RU KXPF
6PLWK SXWV LW W KoEcuriing et Fugh&nvinduddal @rocess(es) or event(s) with

WKH SRWHQWLDO WR FUHDWH ORVV L H D JHQHUROEBMNKR XUFH
definitions, again the aspect of potential loss and harm to individuals or a whole society is

key. This leads to the question of perception of hazards.

As discussed above, looming threats can be as much of a hazard as the actual event. As a

consequence, everyday hazards or chronic disasters are felt as long-term stresses.
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Examples of everyday hazards are poor sanitation, unfit housing and polluted air among
others (Pelling 2003, 15). Apart from the living conditions, there are numerous factors that

influence perception:

X Individual characteristics. Wealth, household status and gender can influence the risk
of hazard exposure. These individual characteristics can also influence a person's
ability to mitigate an imminent loss or cope with its aftermath;

X Cultural and community characteristics. For example the existence or absence of

strong social safety nets or conflict resolution mechanisms;

X  Culturally determined gender roles. Differentiated roles between men and women play
a guiding factor on how an individual perceives and responds to looming danger.
(Nduru et al. 2012, 137)

Hazards associated with climate variability are plentiful and multifaceted. That is why
3LQGLJHQRXV SHUFHSWLRQV RI VXVWDLQDEOH UHVRXUFH PD
GHJUDGDWLRQ JLYH D JRRG LGHD RI HPLF DFFR¥»®WWYIRI HQYLU
12). In their work on climate variability risks, perceptions and coping mechanisms in Kenya,

Nduru and Kiragu support this claim in stating that understanding perceptions about those
FOLPDWH UHODWHG KD]DUGYV DUH 3FUXFLDO LQ GBWRE®GHQLQJ
especially in arid and semi-DUL G D UH Dwu & Bl."20125138).

As mentioned earlier, culture and community characteristics strongly influence a person's

hazard perception. This is also true for the willingness to participate in innovations initiated

and introduced from outside. Until local people gain respect for an initiative, they will not

adopt it as a coping mechanism, or as a form of mitigation against a looming risk. As the
,QWHUQDWLRQDO /DNH (QYLURQ P He€ople &R mdrd asity iddhvinced® VW D W t
by their QHL J K EdpetiesidHY DQG WHQG WR WUXVW WKRVH WKH\ OLYH 2
(ILEC 2005, 49).

3.3 Environmental change

When searching for definitions of environmental change, most information available is
directly linked to climate change and global warming. It should be pointed out, however,
that climate change is only a part of environmental change as a whole, which covers change
in the lithosphere, landscape (geomorphology), hydrological systems (including the oceans
and ice), vegetation and fauna, as well as climate change (Wainwright 2011, 14).

Much of the debates on global environmental change have been based around the activities
of the Intergovernmental Panel of Climate Change (IPCC). The IPCC is a joint initiative of
the World Meteorological Organization (WMO) and the United Nation Environment

Programme (UNEP) which has so far published four assessment reports since its
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establishment in 1988. Corresponding Slaymaker et al summarise the conclusions of the

latest report on climate change (published 2007) as follows:
X warming of the climate system is apparent;

X palaeoclimate information supports the interpretation that the warmth of the last half

century is unusual in at least the previous 1300 years;

X most of the observed increase in globally averaged temperature since the mid twentieth
century is very likely due to the observed increase in anthropogenic greenhouse gas
concentration >«@ 6OD\PDNHU HW DO

But what does change DFW XDOO\ PHDQ" %\ GLFWLRQ RriJactGriptdc€@EWLRQ FKD
through which something becomes different; substitution of one thing for another; an
DOWHUDWLRQ RU PRGLILFDWLRQ ™ 2[IRheGone? &odr Vhdt tHeFW LR QD U\
character of any change may take on a number of forms. In the context of environments,

for example, climate variations may be periodic (hence predictable), quasi-periodic (only

predictable in a broader sense) or non-periodic. (Bradley 1999, 11ff.) Changes may also

RFFXU LQ D QXPEHU RI OHVV REYLRXV ZD\V 3RRAFIH)DPS\OHR QWKIH |
var' RU WKH PDJQLWXGH RI WKH YDULDELOLW\ DURXQG WKH PF
(Wainwright 2011, 15).

The spatial scale of our observations about our environment also affects the way in which

we perceive changes in the global environment. Research strategies can commonly be

allocated to either top-down or bottom-up approaches. Top-down approaches generally

require conceptual interpretations of global systems. Bottom-up approaches involve an
LQWHJUDWLRQ RI ORFDO GDWD IURP DbyQHe dahiergeide BfttHe RI VHW W L
interpretations possible from these two approaches can we be confident that our
XQGHUVWDQGLQJ LV UHDVRQDEOH" :DLQZULJKW

2Q D ORFDO OHYHO RXU SHUFHSWLRQV RI FKDQJH WDUHMHIHQHUDC
comfortable with the daily, seasonal and to a certain extent interannual changes, because

WKRVH DUH WKH RQHV RI ZKLFK ZH KDYH GLUHFW H[SHULHQFH DQ
Changes on a decadal scale are less obvious, but still kept in a collective memory. Beyond

the length of a single lifetime, however, it is argued that we find it increasingly difficult to

perceive changes because they rely on the assimilation of information that is much more

indirect (ibid). When analysing human aspects of environment change, it is important to

FRQVLGHU WKH GLIITHUHQFHY EHWZHHQ GLUHFW DRSRUYGIQWHFW
effects are those where human activities have caused feedbacks in other parts of the
HQYLURQPHQWDO V\VWHP" LELG
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4 Context of Lake Baringo

4.1 Climatic situation and environment

Lake Baringo is located in a semi-arid zone which has all characteristic features of arid and
semi-arid lands (ASALs). These are low erratic rainfall, periodic droughts and different
associations of vegetative cover and soils (IISD 2010). The lake experiences very high
annual evaporation rates, compared to an annual rainfall of 450-900 mm. Being in the
Intertropical Convergence Zone (ITCZ) the lake has two rainy seasons with long rains in the
months of April to August, whereas the short rains fall from October to November (Hickley
et al. 2004; Odada et al. 2006). Variation in rainfall occurs on a range of time scales,
including El Nino and La Nina periods, i.e. every 5 & years (Ogola et al. 2011).

With its islands, the swamps, the surrounding bushland, semi-desert strip vegetated with
Acacia and the west cliffs of the Laikipia plateau, Lake Baringo is considered a globally
unigue paradise for ornithologists. Here over 500 species of birds have been observed. In
addition, crocodiles and hippos can be found in the lake. (Hosang 2007) The streams
flowing into Lake Baringo originate from humid and sub humid hill slopes, where the annual
rainfall is over 1000 mm. As will be discussed later (see 5.2), these streams are the major
source of recharge for the lake. Due to deforestation in the water recharge areas,
groundwater recharge has decreased, with streams drying up more often during the dry
seasons, whereas they cause flash floods during the rainy seasons. As a result of the floods,
loss of property and displacement of people have been prevalent in the lower reaches of
the basin. (Odada et al. 2006) Another risk to the lake is siltation due to soil erosion (see
5.2). The soils are clay and clay loams and the risk of soil erosion is high because of the
VRLO SURSHUWLHV 3FOD)\ YXQONFSHRIIHL R O/RHD OQHKMWMUD W LR Q
et al. 2004).

According to the Kenyan Ministry of Devolution and Planning (MoDP), the primary policy
challenge in the Baringo area is how to ensure food and nutrition security in a sustainable
manner. Since the environments in ASALSs are prone to drought, access to and control over
critical livelihood resources such as land is insecure, and climatic change will increase this
unpredictability (MoDP 2011).

4.2 Lake Baringo as a Ramsar Site

In 2002 Lake Baringo was declared a Ramsar Site, which gave official recognition to the

ODNH DV D 3:HWODQG RI ,QWHUQDWLRQDO ,PBWRDWIDQWVH"~ 5DOKWLC
Convention on Wetlands (Ramsar, Iran, 1971) is an intergovernmental, non-UN-related

WUHDW\ ZKRVH PLVVLRQ LV 3IWKH FRQVHUYDWLRQ D®G ZLVH
regional and national actions and international cooperation, as a contribution towards
DFKLHYLQJ VXVWDLQDEOH GHYHORSPHQW WKUR Xdrt&iztWw WKH ZI
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2006). Specifically the treaty encourages member countries to stop the progressive
intrusion and loss of wetlands by recognising the fundamental ecological functions of
wetlands as well as their economic, cultural, scientific, and recreational value.

Wetlands play a significant role in the livelihoods of rural communities (Wellington et al.
2010; Frenken et al. 2002). They store water during the wet season and release it during
the dry season. Therefore wetlands support human welfare such as livestock grazing and
watering, water supply, crop production and for this paper the most important aspect, fishing
(Gichuki et al. 2006). Furthermore, wetlands are important for tourism due to their unique
landscape and rich biodiversity. For Lake Baringo,it KDV EHHQ UHPDUNHG WKDW 30ORFL
are particularly important for sustainable development of the local communities, for both
HFRQRPLF DQG VSRUW ILVKLQJ" 5DPVDU &RQYHQWLRQ 6HFUHWD
As has been highlighted, Lake Baringo as a Ramsar Site has a great value and needs
corresponding management. According to the National Environmental Management
Authority (NEMA) adopting and implementing Ramsar convention guidelines has assisted
in the conservation of some wetlands, yet many of Kenya's wetlands continue to experience
pressures and threats from both natural events and human activities. NEMA also detected
that Kenya does not have a comprehensive wetland policy. As a result, wetland
management issues continue to be undertaken in a disjointed manner (NEMA 2012).
Looking at the management difficulties on the political level one might wonder about the
role of local people organising their immediate environment and sustain their livelihoods. A
study on socio-economic values and traditional strategies of managing wetland resources
in Lower Tana River, Kenya, has shown again that major management decisions in Kenya
are usually implemented by government departments and institutions +with very little local
community participation or involvement (Terer et al. 2004). As a result local expertise will
seldom find recognition in management plans of such sites.

Wetland systems are vulnerable and particularly susceptible to changes in quantity and
quality of water supply. Reducing pollution, controlling introduced vegetation, and protecting
wetland biological diversity are important examples of how to maintain and improve the
resiliency of wetland ecosystems (Erwin 2009). For such endeavours, incorporating local

knowledge could help greatly in order to identify stress factors.

4.3 Means of income in the Baringo area

As already mentioned, the study area is characterised by ecological stresses which result
in economic challenges for the population. Concretely, recurrent droughts, inadequate
freshwater and firewood, inadequate infrastructure, poor market access, insecurity, poverty
and high vulnerability to diseases are very prominent and cause demanding living
conditions (Ogola et al. 2011, 4225). According to the Kenyan National Council for

Population and Development (NCPD), poverty in Baringo District is estimated to affect 35%
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of the total population (NCPD 2005, 7). However, the World Bank states in their 2008
assessment on poverty and inequality in Kenya that even 40-50% of the district's population
live below the poverty line of USD 1.25 per day (World Bank 2008, 26). Within the district,
poverty is more pronounced in the rural areas especially in the lower zones. Non-diversified
income-earning activities have been mentioned as a cause creating this situation (NCPD
2005, 7). The main economic activities in the region are nomadic pastoralism, agro-
pastoralism, bee keeping, fishing, local aloe production, irrigated and rain fed agriculture,
and tourism (Ogola et al. 2011, 4225). Three of these income activities related to the scope
of this study shall now be viewed.

4.3.1 Fishing

Fishing has functioned as an important survival strategy for struggling agrarian and pastoral
communities. But it is also known as a seasonal activity for those (agro-) pastoralists more
temporarily involved in herding or cultivation elsewhere. According to Anderson and Broch-
Due this flexibility is due to the fact that the equipment needed to set up fishing is rather
simple (1999, 60). The authors continue arguing that African lakes therefore contribute
VLIQLILFDQWO\ WR SRYHUW\ UHGXFWLRQUF@GRIRRLGIWB BX BLULAR\W
and water, they provide revenue through fish harvest, export and tourism, and are used as
transportation avenues. They also provide water for irrigation, agriculture and hydro-power
S UR M kEFKtahater et al. 2010, 3). During this century, though, African lakes have
experienced declines in fish catches, reductions in fish species diversity, and deterioration
in water quality which is especially true for Lake Baringo. As major challenges to fishery

resources in Africa, Ogutu-Ohwayo and Baliwra list the following:

L ODUJH ODNH EDVLQ SRSXODWLRQV LL XQVXVWDLQDEOH ILVK
LQWURGXFWLRQV LY ORVV RI DTXDWLF ELRGLYHUVLW\ Y SROC
LQYDVLYH ZHHGV YLL LQDGHTXDWH SROLF\ DQG O/HJDO UHJLPH\
LQVWLWXWLRQDO PHFKDQLVPV DQG JRYHUQDQFH LQFOXGLQJ VW
SDUWLFLSDWLRQ DQG L[ LQDGHTXDWH DQG XQVXVWDLQDEOH IX

When characterising the main challenges for fishery resources in Lake Baringo, Odada et

al. agree with most points listed above. Especially the growing population in Kampi ya

Samaki was pointed out as contributing to fluctuations in fish stock of Lake Baringo.

Because of increasing fishing activities within the last 40 years, the village has transformed

into a centre for trade; and this over-dependency on fish as a resource has caused severe

decline in fish population. (Odada et al. 2005)

In order to improve fish stocks, a voluntary moratorium on fishing was implemented in 2001.

The lake was alarmingly low that year and the fish stock was dwindling, thus the fishers

experienced losses in income. By accepting the moratorium, the fishers of Lake Baringo

JDYH D 3SRZHUIXO H[DPSOH RI VWDNHKROGHU(&QYROYHPHQW L
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After two years, the size of Tilapia has increased by 100 percent, which has, according to

ILEC, strengthened local support for the fishing rules (ibid).

4.3.2 Agriculture

According to the Kenyan National Coordination Agency for Population and Development
(NCAPD), most of the labour force in the Baringo District is unskilled and semi-skilled. The
income of the district is therefore mainly derived from sales of livestock and agricultural
products. Agriculture is thus important for poverty reduction and food security in the area.
(NCAPD 2005) Throughout the world, agriculture is a commonly associated feature of
wetlands. Conversely, many wetlands are threatened by agricultural practices, which, for
instance, modify the hydrological regimes on which wetlands depend, and hence, the
ecological character of wetlands and other benefits they provide, are being altered
(McCartney et al. 2010).

For Lake Baringo the ILEC observed that the shrinking of the lake is (at least partly)
happening because of excessive water withdrawal for upstream irrigation (ILEC 2005, 23).
As mentioned earlier, the wise use of wetland principle, established by the Ramsar
Convention, has not been fully put into practice in Kenya. The essence of the principle is
the maintenance of a wetland's ecological character within the context of a sustainable
development (Ramsar Convention Secretariat 2006). However, the realisation of this
objective would not end the misery of the wetland agriculture as Wellington et al. state since

there is an ongoing debate between conservation and development approaches:

$ SXUH FRQVHUYDWLRQ VWUDWHJI\ WKDW DLPV DW SURWHFWLQJ WK
UHGXFWLRQV LQ HFRQRPLF ZHOIDUH RI WKH ORFDKMVSRSXODWLRQ X
DUH GLYHUVLILHG LQWR DOWHUQDWLYH QRQ IDUP HPSOR\PHQW DQC
7TKHUHIRUH LPSURYLQJ WKH FDSDFLW\ RI UXUDO IDUPHUV WR DGDS
HVSHFLDOO\ GURXJKW LV LPSRUWDQW WR UHGXFH SUHVVXUH RQ ZH
HW DO

Lake Baringo with its low water level is particularly vulnerable to changes in quantity and
quality of water supply. In order to reduce the pressure on the lakes it would be necessary
to lessen water withdrawal from the streams that drain the lake. This is not a sufficient
solution by itself, when one also considers economic welfare of the local smallholders and

the socio-economic situation of the area.

4.3.3 Tourism

The lake is an important tourist attraction because of its rich biodiversity, which comprises
a unique variety of birds, as well as hippos and crocodiles. According to Little, the
development of Baringo's tourist industry since the 1970s, has provoked interest in
FRQVHUYDWLRQ SURJLW@Ene ;meinendnce @ tHé-esdMce base is critical to
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sustain the region's wildlife >«@ WKHUH LV DQ LQFHQWLYH WR LPSURYH OI
172). Through tourism activities, the area has further been opened to other regions, both

nationally and internationally. This has promoted business enterprises. Burnett and
5RZQWUHH OLVW WZR W\SHV RI WRXULVWVSIYjificRageKsafafiLGH RI .F
WUDYHOOHUV™ DQG WKH 3VHULRXV ELUGHW JURXSQRHHDW IHRQ B G
directly declared as tourists, yet who are also of economic importance to the area, are

scientists. Scientists often employ locals for menial work and both tourists and scientists

are known to make demands on shop owners as well as on leisure facilities. Consequently,

the supply has adapted to the demand as local tour guides offer tours on the lake and on

ODQG IRU 3SWRXULVW SULFHV"™ (VSHFLDOO\ GXULQ@Y H OVRRHIGA VIV |
tours on the lake as an additional source of income. The Tugen fishing boats, as seen during

fieldwork however, are not suitable for transporting passengers as they can only fit one

person (see 5.1).
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Figure 1a. Ranks of major hazards to Lake Baringo (n=10)
Ranks present (1) most hazardous, (2) less hazardous, and (3) least hazardous.
Source: author's data analysis (Deichsel fieldwork 2013)
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Figure 1b. Visually weighted list of major hazards to Lake Baringo (n=10)
Source: author's data analysis (Deichsel fieldwork 2013)
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5.1 Tugen fishing practice today and in the past

,Q WKHLU ZRUN :0DQDJHPHQW FKDOOHQJHV RUFKDHMX-2DWWXN ILV
Ohwayo and John Balirwa point out that fishing efforts on most of African lakes were

originally low due of the small number of fishermen, poor fishing crafts, inefficient gear, and

OLPLWHG PDUNHWYV +RZHYHU WKH ILVKQQRQNHWXVQ@MEX RQ YLUW:
DO KDYH VLQFH LQFUHDVHG EHFDXVH RI 3JURZLQJ KXPD
of fishing crafts, introduction of more efficient fishing gear and methods, and expansion of

PDUNHWYV ZLWK LPSURYHG FRPPXQLFDWLRQ LEDXWKKRKUV VHFW
statement is also true for Tugen fishery at Lake Baringo. Yet, another complex topic needs

to be addressed before evaluating the development of Tugen fishing practice, namely how

the Tugen came to pursue fishery in the first place.

Excursus: Tugen in the Baringo area

The Tugen were, and partly still are agro-pastoralists who inhabited the high lands of the
Rift Valley (Tugen Hills) until resettlement strategies under British colonial rulers moved
them to the lowlands near the lake (Little 1992, 7). According to anthropologist Peter Little,
two larger regional systems operated in the area in pre-colonial times, which enclosed many
of the East Africa's important pastoral and agricultural groups. The first was the central Rift
Valley system which included the Maa-speakers (Purko Maasai, Il Chamus etc.) as well as
Kalenjin groups (Tugen and Nandi) and Bantu groups (Kikuyu and Kamba). The second
region was the Lake Turkana basin, which included the Turkana, Dassenetch, Samburu,
Boran and other predominantly pastoral groups. The two systems were integrated through
networks of exchange. The advent of colonialism, however, drastically altered these
regional relationships as these large regional systems were fragmented by administrative
boundaries. The Colonial management established an administrative area around Lake
%DULQJR VLPLODU WR WRGD\YV %DULQJR 'LBWNRPWD FRPBRN H C
Njemps. In Baringo each of the major ethnic groups occupied new lands in the 20" century
because of military and resettlement policies by the colonial rulers. The Tugen, as already
noted, were moved from the hills into lowlands grazing areas which had been used by Maa-
speaking groups throughout the 19th century. (ibid, 17ff)

Unfortunately, no reference could be found stating exactly when the Tugen took up fishing,
however it seems plausible that the relocation to an area near Lake Baringo influenced the

process.

Tugen fishing practice today and in the past, continued:
The fishermen of Ngenyin Beach start their work routine every morning at around 7 a.m. It
takes about half an hour to walk from their village to the landing site where all fishing boats

are kept on the lake shores over night to dry. The material used for boat construction is
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balsa wood, a very lightweight and soft material. The lumber has a low density but is very
strong. The name balsa comes from the Spanish word for raft. (FAO 1993; Oxford English
Dictionary 2013a)

Once they have reached the beach, the fishermen's first action is to assemble the boats
that consist of two separate parts. The main part has a semi concave shape with a pointed
bow and an open stern. The second part looks like a thick straw mat and is made of
interconnected balsa tree branches. When the two parts are joined together, a piece of
plastic is put on top of the mat-like boat part, to prevent ingress of moisture. Two additional
lumbers function as a thwart. To manoeuvre the boat, the fishermen use a piece of robust
plastic in each hand. When | asked the question whether a fisherman uses the same boat
every day or if boats are swapped, the response was given with amusement and laughter:
3HY H U\ BRaR Gis own boat, no swapping! "It takes the fishermen usually half an hour to
assemble their boat, so at around 8 a.m. each fisher paddles onto the lake headed to where
he currently keeps his fishing net.

Image 1: Tugen fishing boat made from balsa wood
Source: Deichsel fieldwork March 2013 3

The location for a fishing net is retained until a fisher decides that a new location will
increase his fishing outcome. The fishing nets the Tugen use today are a type of driftnet;
driftnets hang in the water vertically without being anchored to the bottom. The nets are
kept vertically in the water by floats attached to a rope along the top of the net and by
weights attached to another rope along the bottom of the net (Caddell 2010, 1). With these
nets the Tugen aim to catch surface feeding fish like Barbus, and Tilapia. Carnivore fish,
like catfish and lungfish, are caught by using a long line with attached baited hooks which

is let deeper into the water.

3 $00 WKH SKRWRJUDSKVY SUHVHQWHG LQ WKLV VWXG\ ZHUH WDNHQ E'
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As soon as a fisher reaches his net, he checks the amount of fish caught; then he baits the
hooks for the next day. A routine carried out at each net, every day. However, the fishing

practice described above is a modern way of fishing, as Samuel Kimayo (66) explained:

7KH ILVKLQJ SUDFWLFH KDV FKDQJHG ,Q WKH HDUO\ GD\V ZKHQ , Z
ILVK XVLQJ OLQHV ZLWK VLQJOH KRRNV 7KH \RXQJHU JHQHUDWLRQ
FDQ OHDYH WKH QHW LQ WKH ZDWHU WKH ZKROH GD\ DQG FROOHFW
$OVR ZH KDYH QRZ ORQJ OLQHV ZLWK RQ@WHKRRNY YMRNVKDOMPKKEOJ IL
.LPD\R RQ ODUFK

Kimayo favours these new methods; they are less time consuming and more profitable even
though their type of boat has not changed.

6R FRPSDUHG WR WKH SDVW ZLWK RQH KRRN \RX REHQG WKH ZKRC
RQO\ FDWFK D IHZ ILVK 7KH SUDFWLFH ZH GR WKHVH GD\V FRQVXPF
EHWWHU UHVXOWYV +RZHYHU ZH VWLOO XVH WKH VDPH VW\OH ERDYV
LELG

Summarised, lines with one hook have been replaced with line fishing and driftnets which
make the fishing practice more convenient and profitable. The fishermen of Ngenyin Beach
welcome the progress and value it as an improvement.

In the afternoon, around 1 p.m. the fishermen individually return to the landing site where
the Tugen women are already awaiting them. The women's job within the community is to
clean and gut the fish and carry them to the market for sale. By the lake the women threat
and bundle smaller fish so they become easier to carry. Lager fish are being portioned. In
Kampi ya Samaki women of different communities (mainly Njemps and Tugens) gather on

the market place where they deep fry, dry and smoke their fish for customers.

5.2  Fluctuating water levels

In preparation for my fieldwork | consulted several studies about Lake Baringo and its
environment. One prominent topic presented in the papers was the alarmingly decreasing
water level of the lake and the consequences the decrease had already brought to the whole
ecosystem since the beginning of the last century (Aloo 2004; ILEC 2005; Johansson et al.
2002; Odada et al. 2006; Lwenya et al. 2010 and others). With that information in mind |
arrived at the lake only to find out that the water had reached a 50 year peak level.
Regardless of whether very high or low water levels, it became apparent to me on site that
the fluctuating water levels are an essential topic when discussing Lake Baringo.

Those fluctuations radically affect every part of the ecosystem, including humans who are
DQ *LQWHJUDO SDUW’™ D \ir WiKrtiuBnlEs$yste) Asgeds@emt! K H
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$Q HFRV\VWHP LV D G\QDPLF FRPSOH[ RI SODQW DQLPDO DQG PL
DQG WKH QRQ OLYLQJ HQYLURQPHQW LQWHUDFWLQJ DV D IXQFWL
SDUW RI HFRV\VWHPV >«@ 0($

Consequently, human activities within the catchment basin and their possible impacts on

the lake conditions need to be addressed in more detail.

Records summarised by Odada, Onyando and Obudho indicate that between 1969 and

1972, the average depth of the lake was 8 meters. In early 2003, before the onset of long

rains, the average depth reduced to only 1.7 m, and in 2005 the average depth rose to no

more than 2.5 m (Odada et al. 2005). Alongside the water depth, the lake's surface area

also underwent very apparent changes. In their work Odada et al. relegate to a previous

study of Japheth Onyando who revealed that the surface area of Lake Baringo has steadily

EHHQ GHFUHDVLQJ IRU PRUH WKDQ \ A D Wos6 it was 136 kin¥v ZDV

in 1995 it was 114 km?, and in 2001 it was 108 km?”~ 2Q\DQGR FI 2GDGD HW DO
32). Based on this data, Onyando extrapolated that Lake Baringo is prone to vanish by 2050

(see Figure 3). Figure 3 also indicates that for the year 2013 Onyando predicted a surface

area of less than 80 km?, which however did not coincide with the situation | witnessed

during my time there.

The interviews with the Tugen fishermen revealed more in-depth information on the

fluctuating water levels of their lake. Since an ecosystemcDQ EH XQGHUVWRRG DV D 3C
FRPSOH[ > @ LQWHUDFWLQJ DV D IXQFWLRQDW XI@IUWL Q VW CEGHHF
water levels and fish stock are interconnected. As a result, water levels have a great impact

on the Tugen community who base their livelihood on fish consumption and trade. Water

levels are therefore deep-rooted in the collective memory of the fishermen. Everyone

questioned could connect water levels with concrete year dates.

Samuel Kimanyo (66) who was the most experienced fisher interviewed, shared his

memoaries of the lake from when he was eleven years old:

, NQRZ WKH ODNH VLQFH , ZDV D \RXQJ ER\ , FDQ GDWH LW EDFN
IOXFWXDWHG ZLWK VHDVRQV ORVW RI WKH WLPH WKH ODNH ZDV
>«@R WKH ZDWHU OHYHO LQFUHDVHG IURP XQWLO YJURP
ZHQWOGXDOO\ GRZQ QRW LQFUHDVLQJ DW DOO MXVW ZHQW GRZQ
\HDU WKH ODNH ZDV DOPRVW FRPSOHWHO\ GU\ + D UHSHDW IU
UPDLQHG WKDW ORZ XQWLO Q WKH ZDWHU ZDV D OLWWOH
JUDGXDOO\ LQFUHDVHG ZLWK WKH UDLQV WKDW NHSW FRPLQJ 8Q
H[SORGHG DJDLQ WR WKH \VQ®WH OHYHOZRWK 6DPXHO .LPD\R RQ
ODUFK

Thus, Kimanyo explained that because the rainy seasons were more frequent in the late
1950s, water level fluctuations were more predictable then than they are today. Yet, the

lake remained shallow until 1961. Other important years Kimanyo mentioned were 2000,
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ZKHQ WKH ODNH ZDV 3DOPRVW FRPSOHWHO\ GU\" ZKHQ SWKH
ZKHQ *WKH ODNH H[SORGHG WR WKH VDPH OHYHGHMFULSWRRQ/ LV

was translated into the blue graph of figure 3. Dots represent exact year dates given in the
interview, the connecting lines represent approximate trends resulting from wording during
the interview. In another interview with Joseph Chesire, the fisherman mentioned two year

dates in connection with lake levels. The latter are represented through the red graph in

figure 3.
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Figure 3. Observed and predicted surface area of Lake Baringo
*UDSKV 3SREVHUYHG” SUHVHQW EOXH .LPD\R UHG B®HVLUH

Source: Odada HW DO D >ehdétiRd[Maichdel fieldwork 2013)

Looking at all four graphs in figure 3, it can be said that the fishermen's observations of the
last 55 years express periodic trends. As Kimayo mentioned in his interview, the currently
high water levels are a repeat of the situation from 50 years ago; as were the very low levels
of 2000. In contrast to the fishermen's information, Onyando's extrapolation was based on
data dating back just 30 years twhich lead to a differing evaluation of and prediction for
the lake's development. The fishermen did not give any predictions of how the lake levels
might change in the future.

Images 3a/b, which are satellite images of Lake Baringo taken to show the distribution of
the invasive plant species Prosopis juliflora over time (see 5.4.), also indicate quite clearly

the different size of Lake Baringo in 1973 compared to 2008.
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According to Aloo, there are two main factors that have contributed to the fluctuations in

lake levels, namely siltation and damming. Siltation of Lake Baringo is caused by rivers and

soil erosion. Rivers that feed the lake from the south naturally transport silt into the lake.

Therefore the south side of the lake is the shallower end.

Flash floods during rainy seasons enhance this process of soil erosion. Further, the lake

lies in a depression with loose soils which are washed into the lake when it rains. (Aloo

2004, 338)

Soil erosion itself is a natural process, but it can be accelerated by human activities.

According to Odada et al. the erosion source in the Lake Baringo area is soil degradation

due to intensive or inadequate agricultural practices and land use. The Pokot and the

IMHPSY DUH QRW RQO\ ILVKHU EXW PDLQO\ BDVW®WWIDML VYZK\L FZ

do not match the caUU\LQJ FDSDFLW\ RI WKH JUD]JLQJ ODQG" 2GDGD

consequence, there are not only problems with overgrazing, but also with increased soil

HURVLRQ DQG VLOWDWLRQ LQ WKH ULYHUV DQG WKWK BDNH V(VS

alot RI HURVLRQ RQ WKH ODQG EHFDXVH RI WKH OLYIHWWRFN ZK

as Tugen fisher Joseph Chesire explained.

However, it should be mentioned that there is an ongoing controversy about the cause of

and the concept behind overgrazing and land degradation, especially between different

scientific disciplines. According to Homewood and Rodgers, ecologists see the process of

RYHUJUD]LQJ 3DV VWHPPLQJ IURP PLVPDQDJHP MW QLVQ KRH U H (

communal land tenure combined with indvLGXDO KHUG RZQHUVKLS® +RPHZRRG
ZKHUHDV VRFLDO VFLHQFHY WHQG WR DWWULBXWHKRYHUJ

as compression due to the loss of rangelands to other forms of land use, or break down of

traditional control underouts LGH LQIOXHQFHV™ LELG )RU WKH %DULQJR G

the following conclusions about the existence of overgrazing in the area:

,Q %DULQJR WKH 7XJHQ +LOOV DQG 30DWHDX DUH VHHQ DV RYHU
VSDUVH PDLQO\ WKRUQEXVK YHJHWDWLRQ ZLWK KLJK UXQ RII VR
SULPDULO\ WR FOLPDWH DQG JHRPRUSKRORJ\ 7KH 1MHPSV )ODW\
WKH\ KDYH VSDUVH YHJHWDWLRQ FRYHU DJDLQ WKH LQHYLWDEO!
DQG WKH SURSRUWLRQ RI JUDVV FRYHU YDULHV ZLWK IOXFWXDWL
SUHVVXUH 7KH SURGXFWLYH VZDPSV JUDVVODQGY DUH RYHUJUD
DQ\ SUREOHP Rl HQYLURQPHQWDO GHJUDGDWLRQ ZKHWKHU WKUF
DJHQWYV EXW EHFDXVH DW WKH SHDN Rl GURXJKW FRQGLWLRQV W
GRZQ WR D OHYHO ZKHUHE\ FDWWOH FDQ QR ORQJHU EHQHILW +F

It can be said that the Homewood et al. see causes for land degradation and therefore soll
erosion primarily related to the climatic and edaphic conditions of the area. Secondly, they
see overgrazing as a temporary RFFXUULQJ SKHQRPHQRQ ZKLFK KDV EH
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reinforcing concepts, with counter examples not infrequently suppressed for political
UHDVRQV"™ +RPHZRRG HW DO

Other reasons mentioned which seriously impact the water levels of Lake Baringo are
damming and river diversion. River Endao, one of the main rivers draining into Lake
Baringo, has been dammed to create the Chemeron Dam whose water is being used for
the Endoa Irrigation Scheme where crops like maize, onion and tomato are being grown
(Aloo 2004, 338). The Perkera and Molo rivers have not been dammed but they have been
diverted for agricultural purposes around Marigat and Bogoria areas (ibid). When | met Kale
Cheptalam, a smallholder, | asked him to draw a map of all irrigation schemes in the area
and to indicate how and if they are connected to Lake Baringo. The map* confirms Aloo's
information on the rivers Endao, Perkera and Molo and shows that Perkera, which
ChHSWDODP PDUNHG DV 3SHUPDQHQW ULYHU ™ VXS$F®GHWPW ZDWHU
near the Marigat Township. Those irrigation farms for cash crops in the upper reaches of
the rivers entering Lake Baringo have severely enhanced the drying out of the rivers and
thereby they have had great impact on the water levels of the lake (Lwenya et al. 2010).
During conversations with the fishermen they repeatedly stated how much higher the water
level is now compared to a few years ago and that these conditions have led to a recovering
fish population which will be discussed in the following chapter. Image 2a/b shall
demonstrate the water level of Lake Baringo as witnessed during fieldwork. Image 2a was
taken on the study site, the red arrows indicate where the lakeshore ran before 2012. Image
2b was taken in Kampi ya Samaki xhere the dead trees in the water illustrate where there

must have been lakeside land previous to the last big rains.

Images 2a. Water level of Lake Baringo during study period
Study site : Ngenyin Beach
Source: Deichsel fieldwork March 2013

4 0DS FDQ EH IRXQG LQ WKH DSSHQGL[ VHFWLRQ
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Images 2b . Water level of Lake Baringo during study period
Kampi ya Samaki
Source: Deichsel fieldwork March 2013

5.3 Fish stock

As discussed in the previous section, all components of an ecosystem can be understood
as factors that condition each other. Hence, it can be assumed that the fish production in
Lake Baringo and high or low water levels are related. The fishermen of Ngenyin Beach
gave quite a specific account of how the fish stock has been developing since the late
1960s:

, KDG P\ ILUVW FKLOG LQ DQG WKHQ WKH DKHPERHUZHRUHLVK ZDV
YHU\ PDQ\ ILVK LQ WKH ODNH 7HQ \HDUV ODWHU WKDW LV Wt
,QWHUYLHZ ZLWK 6DPXHO .LPD\R RQ ODUFK

, VWDUWHG >ILVKLQJ@ DURXQG&GHU\ HOEHW®&H QW WIKHIQZIZW KDG D (
ILVK :H KDG GLIITHUHQW W\SHV RI ILVK 7LODSLD %DUEXV &ODUL
DQG %WDUEXV WXKWHRIRLWZ ZLWK OLFKDHO .DQJRJR RQ ODUFK

,Q WKH ODNH ZDV EURZQ >«@ 7KH QXPEHU RI ILVK 7LODSLD D
FRPSOHWHO\ GRZQ \HW DW WKDW WLPH 7KH SRSXODWLRQ WKDW
OXQJILVK WKHQ FRPH MOCHS ED \WDIQ 8 KVKGIQVWEBW ROGEXV ,Q
,QWHUYLHZ ZLWK -RVHSK &KHVLUH RQ ODUFK

, FDQ WHOO \RX WKDW WKH ILVKLQJ LV H[FHOOHQW GXULQJ WKH L
ZH ILQG JUDVV DOO DURXQG WKH ODNH 7KRVH \HDUV ZHUH WKH \

,Q ZH VWDUWHG JHWWLQJ YHU\ OLWWOH ILVK DQG )LVKHU\
ODNH )URP WKDW WLPH > @ WKH QXPEHU RIVOKWDWUILHVZKZZ M kD XJt
OLFKDHO .DQJRJR RQ ODUFK
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The amount of fish caught at a certain point in time can be translated into a chart which
gives a good visualisation of fish stock fluctuations as experienced by the fishermen. It

should be noted here that the chart is based on approximate values.

high

middle

Fish catch

low

1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

Year

Figure 4. Trend of fish production in Lake Baringo based on fishermen's
experiences
Source: author's rendering (Deichsel fieldwork 2013)

Years with high numbers of fish in the lake were therefore 1968, 1984 and 2012/13. Very
few fish could be caught during the years 1994 to 2004. Looking at the fishermen's
description of water levels in the previous section, it can be reasoned that high numbers of
fish were caught during years with high water levels. One explanation for the relation
between decline of water and the decline of fish stock is, as Samuel Kimayo explained,
3ZKHQ wadtkrHjoes down, there is no breeding space for the fish, because they have
QRWKLQJ W Rinteivie® wRhBamuel Kimayo on 23 March 2013) 2013).

Another reason why low water levels impact the fish population, is the decrease in water
quality. The fishermen pointed out to me that at times with little fish stock in Lake Baringo,
the water had a muddy brown colour and that the lake is much clearer now. According to
Odada et al. the main concern in relation to water quality conditions of Lake Baringo is
turbidity. The authors relate the turbidity of the lake to high rates of soil being washed into
the lake. Turbidity is further linked to water transparency (Odada et al. 2005). A
physiochemical analysis of the lake, which was carried out during a period with low water
levels (June 2001-May 2002), showed that the physical conditions of Lake Baringo were
characterised, then by high temperature and low transparency as well as by a high pH-level
(ibid). Douglas Limo, employee of the Department of Fishery. In Kampi ya Samaki,
HISODLQHG WKDW 3> @ L@ metersWwifkKsHor2!r'kie MateraéhiDatature was
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so warm. All the fish died because of thelow OHYHO RI R[\JHQ UferWeW Witk DWHU "~
Douglas Limo on 14 April 2013). It can be reasoned that a muddy brown colour of lake water

functions as reliable indicator for unfavourable water conditions to the fishermen. And that

these conditions reappear each time the water decreases below a certain point.

Alongside the change of fish population, over time the species composition of the lake has

also been changing. Fish species that have appeared or still appear in Lake Baringo are

Tilapia (Orechromis niloticus), lungfish (Protopterus aethiopicus), catfish (Clarias
gariepnus), Barbus (Barbus intermedius) and Labeo (Labeo cylindricus) (Odada et al.

2005). In 1958, when the water level was very low, the fish population of Lake Baringo was

sparse even to the extent that fish from outside were brought to Lake Baringo in order to
rehabilitate the fish populatiRQ )LVKHUPDQ 6DPXHO WROG PH DERXW 3RQH
asRoberts DQG KH ZHQW WR 1DLYDVKD WR E Uht€dewhitKSamuBlLQ WR W |
Kimayo on 23 March 2013).

He further explained that the lungfish, a non-indigenous species, was introduced in 1972

and that the numbers of lungfish and catfish (also nonindigenous to the lake) have since

been increasing while the appearance of other species has been decreasing (ibid).

Kangogo, on the other hand, stated that in 1984 he mainly caught Tilapia and Barbus, hence

lungfish were not overly dominant yet. Eleven years later, the introduced species increased

much more as Chesiere explained: 3L Q WKH SRS X O DtihéteRa@rarmiddilywwhez H U H
lungfish, then came the catfish and Tilapia and then the % DUEXV ,Q WIKB-VIEWR UGHU’
with Joseph Chesire on 23 March 2013).

According to the fishermen's information, the species composition of Lake Baringo during

fieldwork was as follows:

1) Lungfish (non-indigenous);

2) Catfish (non-indigenous);

3) 7LODSLD DQG %WDUEXV 3ZKLFK KDYH GHFUHDVimeBviegwRPSDUHG
with Samuel Kimayo on 23 March 2013); and

4) /DEHR 3LW LV UDUHO\ WKHUH LW LV QHDUO\ HIWLQJXLVKHG

Since the species composition has been changing, the fish's whereabouts and their

migration patterns are important knowledge for the Tugen fishermen. In order to get
FRQWLQXRXV FDWFK UHVXOWY WKH ILVKRX ~ZHD@ W HHRGJ MV RL VKO QI
havH WR JR YHU\ |D drigogvlekpiaimetiInterview with Michael Kangogo on 23

March 2013).

5 David Roberts was an Australian-born British man who came to settle at Lake Baringo in 1948.
He and his wife Betty built a lodge and fisheries by the lake. Roberts' Camp exists until today and
is a popular camp site with tourists (The Safari and Conservation Company 2010).
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Barbus and Tilapia are surface-feeders who breed in the more shallow south side and east
side of the lake. In those areas they can find algae to hide and lay their eggs. South and
east side of Lake Baringo are shallower, because it is there that the rivers discharge into
the lake and bring soil. Catfish and lungfish are carnivorous bottom-feeders which tend to
follow their food (i.e. Barbus and Tilapia). Labeo prefer rocky areas, which are located on
WKH GHHSHU QRUWK VLGH 2EXW ZH KDY HkhtefieW withHlicha¢HZ RI1 WKHI
Kangogo on 23 March 2013).

During low lake levels, the Tugen fishermen temporally have to move to the south or east
shore of Lake Baringo. The west side, their usual fishing territory, does not provide enough
food for the fish during drought, thus the fish migrate further away. The fishermen's
unmotorised boats do not allow them to expand their fishing radius, which is why they need
to relocate:

:KHQ ZH JR WR WKH HDVW VKRUH ZH KDYH WR FDPS $QG LWV GDQJ
PDQ\ PRVTXLWRHY DQG ZH WHQG WR JHW PDODULD 6R WKDW V ZK\
WR WKH ZHVW VKRUH LWV DOVR QHDU RXU KRPHV DQG VLQFH WKH
QRZ WHERG

5.4 Introduced plant species: Prosopis juliflora

Prosopis juliflora is a perennial deciduous thorny shrub or small tree native to the Americas,
which was introduced to the Baringo District and other parts of Kenya by the Kenyan
government in the 1980s. After prolonged droughts in the 1970s, the drylands of Baringo
District were severely degraded, which led to an extensive vegetation loss. Hence, there
was an urgent need for rehabilitation through drought tolerant species. Trees from the
Prosopis genus were chosen to grow because they had shown great potential in the
rehabilitation of degraded lands, such as in the Bamburi cement quarry mines in Mombasa
(Muturi et al. 2010, 629). It was intended to ensure self-sufficiency in wood products, in
order to make the environment liveable, and to secure the existing natural vegetation from
exploitation by rising human populations in the Baringo District (UNEP et al. 2009, 104).
The Prosopis distribution in the Baringo District is generally limited to the Marigat Division
which is located south of the lake. Nevertheless the plant has spread rapidly causing
problems for traditional pastoral livelihoods by blocking pathways, altering river courses,
taking over farmlands, and suppressing other fodder species (see images 3a/b) (UNEP et
al. 2009). Additionally, when goats eat the pods from the bushes the high sugar content
damages their teeth. The plant has therefore been ascribed as invasive with the following

characteristics:

&KDUDFWHULVWLFV IRU LQYDVLYH VSHFLHV LQFOXGH UDSLG JURZW
FDSDELOLWLHY ODUJH DQG UDSE GRS HR & X5 R/Q R QRIS YWR OHUD Q
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2QH LPSRUWDQW UHDVRQ IRU WKHLU LQYDVLYH EHKDYLRXU LV WK
H[WUHPH FROBHWLRDWW DO

One reason for the fast spread of Prosopis juliflora is that it produces many small seeds

that can form inactive seed banks. The seeds can then germinate when favourable

conditions appear through disturbances such as flooding or rainfall (Geesing et al. 2004).

Heavy rains in the area make seeds fall from the trees and the following flooding ensures

widespread dissemination of the seeds.

Another major reason for the rapid spread is that goats eat the sweet-tasting mature pods

of the plant and deposit the seed with their faeces at some distance from the parent plant.

37KLV ZD\ WKH IDHFHV PLJKW DOVR VHUYH DVMDBUWADIHHBRI W
HV W D E O LOAKIBres@VEZ005, 22). In his work Andersson further observed that Kampi

ya Samaki was one of the areas especially affected by the spread of Prosopis:

,Q .DPSL \D 6DPDNL 3 MXOLIORUBR XOGIMMIUWGE B DKRHEO VR /DNH
%DULQJR 7KH WUHHYVY ZHUH XS WR PHWUHYV KLJK PXOWL VWHPPI
WKH ODNH )XUWKHU XS IURP WKH VKRUH 3 MXOLIORUD EHFDPH O
ZDV VHHQ PHWUHY IURP WKH VKRUH Rl WKH ODNH

Images 3a/b. Satellite image of Prosopis distribution in Ba ringo District 1973 & 2008
Source: UNEP & DEWA 2009

As portrayed above, the plant is mainly known to have a negative influence on the research
area, especially for pastoralists. However, when conversing with Joseph Chesire (45), a
Tugen fisherman, he described a different experience with Prosopis. Initially, Chesire

confirmed the changes the plant had brought to the lake environment.
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7TKH LOQOWURGXFHG VGRALHYHRD QY UPISIFW RQ WKH ODNH 1RW WKDW V
RI ZDWHU WKH\ DUH DFWXDOO\ PIWVNBEYDR X B 1MW KV RRWHKSKODKNHYV LUH |
ODUFK

But he continued to point out positive aspects that he attaches to the introduction of the
plant.

$QG WKHVH WUHHV WKH\ JURZ DORQJ WKH VKRUHV RI WKH ODNH W
I[URP EHLQJ ZDVKHG LBMGR WKH ODNH

As further research has shown, Tugen fishermen perceive siltation as one of the major
hazards to their lake. Sediments washed into Lake Baringo are thought to be responsible
for decreasing water levels. Consequently, Joseph Chesire stated, that the spread of

Prosopis juliflora is helping to keep the water level stable.
7KDW V RQH Rl WKH UHDVRQV ZK\ ZH WIBLWKH ZDWHU LV LQFUHDVLQ

Working with the technique of card piling, it became evident that the majority of Tugen
fishermen of Ngenyin Beach do not classify Prosopis as a threat. On the contrary, eight out
RI WHQ ILVKHUPHQ TXHVWLRQHG UDQNHG 3URWRSIDWQOGVWARIDVW
UDQNHG WKH SODQW DV 30HVV KD]JDUGRXV WR WKIHYHDWH" VHI
DVVRFLDWHG ZLWK WKH JURXS 3PRVW KD]JDUGRXV WR WKH ODNH’

5.5 Hazards to the lake

In the previous section we learnt that *contrary to expectations xProsopis juliflora is not

perceived as a hazard to Lake Baringo by the fishermen. This shows that the fishermen's

reality of the lake is different from the reality of pastoralists or biologists. Thus, it becomes

apparent that the fishermen's perception of (hazards to) Lake Baringo is manifested, as

Nduru et al. suggest (see 3.2), in the characteristics of the Tugen fishing community. In

addition to what Ndurur et al. mention as community characteristics that influence hazard

perception, | am suggesting that the community's everyday needs further affect what is or

is not perceived as a hazard.

Through the process of card piling it was intended to capture hazards to Lake Baringo as

perceived by the Tugen fishermen. The fishermen were individually asked to allocate 10

WHUPYV WR WKUHH FDWHJRULHYV QDPHO\ :PRVW KD]JDUGRXV’
KD]DUGRXV"™ 7KRVH WH U Rhé Zavibudly WobBdNdie@ uhktid®ured interviews

after a first approximate analysis. Figure 1b shows that chemicals, crocodiles, and drought

ZHUH PRVW SURPLQHQW LQ WKH FDWHJRU\ 3SPRVW KDWKKERXV"™ )l
participants perceived drought and crocodiles as major hazards, 90% saw chemicals, and

70% other fishermen DV D PDMRU WKUHDW ,Q FDWHJRU\ 3OHVV KD]DUGF

were more diversified. Rivers with 60%, and human population with 40% were allocated
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PRVW QXPHURXV WR WKLV FDWHJRU\ rahy seasbhdMuo)Kdatfit(hU GR XV ™~ Z
(90%) and Prosopis (80%).

In a second step, the fishermen were asked to gradually rank all terms they had allocated

WR WKH FDWHJRU\ 3 PRVW KD]J]DUGRXV" 7KLV PHDQW WKDW HDF
FDWHJRULHY DV KH KDG DOORFDWHG WHUPV WR WKBHPBEDIHQ FDW

Christopher .LEDZHQ , DOORFDWHG RXW RI WHUPV WR WKH F
Therefore he was asked to gradually rank all 6 terms and thereby he created 6 sub
FDWHJRULHVY 6DPXHO .LPDL\R , RQO\ PHQWLRKM®UGRHHUFV IR

which meant for him to rank those terms and thereby establish 3 sub categories. This step
was chosen in order to analyse the main hazards in more detail. The evaluation of the
second ranking process revealed that drought (50%), chemicals (40%), and crocodiles
ZHUH UDQNHG DV 3PRVW KD]DU GWR ¥f\tie pattitigarts dhéught D
crocodiles were 2nd-most hazardous, and 30% ranked other fishermen as 3rd-most
hazardous. Groups 4th-most and 5th-most hazardous were too diversified to read clear
results, and only one person (110) had 6 terms to rank.
The analysis of the card piling processes shows that the fishermen allocated a term to a
category of hazards to whether or not a term was understood as having an impact on fishing
RXWFRPHYVY 7KLV REVHUYDWLRQ LV DOVR FRQILUPHG E\ ORRNLC(
Rainy season (100%), catfish (90%) and Prosopis (80%) were allocated most numerous to
this category. In sub chapter 5.4 it was already discussed that the spread of Prosopis is
mainly known to have a negative influence on the research area, especially for pastoralists.
However the fishermen of Ngenyin Beach do not see the plant as a threat to the lake
environment. This is because the plant is not understood as a danger to their day-to-day
fishing routine. The fishermen further saw rainy season DV 3OHDVW KD]JDUGRXV™ WR
environment. Rains in the semi-arid Lake Baringo area are erratic, yet they can be very
heavy and thus cause flooding. These floods can affect larger settled areas around Lake
Baringo and submerged crop fields and pasture (NDMA 2013). For the lake, more
specifically for the fish stock, rainy seasons are positive, as fisherman Samuel Kimayo

explained:

6LQFH WKH ZzDWHU OHYHO KDV ULVHQ WKHVH GD\V WKHUH LV HQF
ZRXOG OLNH WR VHH KRZ LW >ILVK SRSMIDWHR @WK GO FPKHD@ JH L
.LPD\R RQ ODUFK

Concluding it can be said that these findings show that for the Tugen fishermen hazards to
the lake equate with hazards to their fishing business.

To return to the hazards perceived as most damaging, drought, chemicals, crocodiles and
other fishermen will be considered in more detail. For this purpose, statements made in the

interviews will be connected with one another leading to a researcher's interpretation.
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Drought

For the Tugen fishermen the term drought stood for decrease of water level, followed by
decline in fish stock, resulting in loss of income sources and means of livelihood. The harsh
climatic conditions and high dependency on climate sensitive natural resources in the
Baringo District have increased vulnerability of the resident communities to recurrent
droughts (Ogola et al. 2011, 4225). When Joseph Chesire was asked what in his view
endangered fishing, the fisherman replied:

ODLQO\ WKH HQYLURQPHQW WKH FKDQJH RI WKH ZHDWKHU HQGDQJ
GURXJKW VHDVRQV >ORQJ GURXJKWY RYHU \HDUV@ WKH EUHHGLQJ
GLVDSSHDUV ZKLFK FRQWULEXWHYV @WHRIW LIWME WIKWMKGHRFNBISEH&KIH MIMK
RQ ODUFK

That is why the term rainy season was heveU PHQWLRQHG DV 3PRVW KD]DUGR X\
KD]JDUGRXV™ GXULQJ FDUG SLOLQJ HYHQ WKRXJK KHD¥Y\ UDLQV FI
on the study area. However, those consequences (like loss of land or livestock) are not

seen as threatening to the fishermen's livelihood.

Chemicals

The term chemicals was meant as a synonym for various forms of water pollution. During
the interviews, however, the fishermen merely talked about chemicals from the irrigation
schemes near Marigat which they see as main cause for water pollution. During a
conversation with Douglas Limo, employee of the Department of Fishery, he further pointed
out that waste-water from tourist accommodations along the shorelines of Lake Baringo
was also directly drained into the lake. Yet, the impact of waste-water on the water quality

is little compared to the impact of chemicals (Interview with Douglas Limo on 14 April 2013).

Crocodiles

The topic of crocodiles is another good example of how the fishermen evaluated hazards

according to whether or not they influence their fishing business. During card piling the term
FURFRGLOHY ZDV SULPDULO\ DO ORRNWH IKGDWR G®ROHV F DAMRR NR.Q\J 3D
statement made during interviews, it becomes clear that the danger regarding crocodiles
liesinwhatfLVKHUPDQ .LPD\R FDOOHGQ MWAHRGLIQMKARIPIDQF W’

'KHQ WKH ILVKHUPHQ JR DQG ILVK WKH\ WHQG WR SXW WKHLU QHW
WKH\ WDNH WKH ILVK WKH FURFRGLOHV VZQW HDUWRDHYGZDYE&& WKH\ WI
6DPXHO .LPD\R RQ ODUFK

Crocodiles clearly are a threat to the fishermen, as they literally rob the fishermen's source

of livelihood. Yet, crocodiles cannot be seen as a disturbance to the lake's natural balance.
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Other fishermen

Other indigenous communities living in the basin area are the Pokot and the Njemps. The
Pokot do their fishing in the northern part of the lake. The Njemps are in the eastern and
southern part and on the islands. When the Tugen fishermen complained about other
fishermen as a hazard to the lake, they referred to the Pokot community from the north side
of the lake. The Tugen fishermen blame the Pokot to use under-sized (small-mesh) fishing
nets which cause decline in fish stock, since fish are not given the opportunity to reproduce.
Follow-up questions then revealed, however, that according to the Tugen fisher the Pokot
no longer use under-sized fishing nets. This leads to the assumption that there must be
another reason for the dispute.
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6 Discussion

The analysis of raw data in chapter five clarified how the fishermen interact with the lake
and its environment. Furthermore it was possible to identify as well as catalogue the hazards
to this specific environment as perceived by the fishermen in question. As a research
method unstructured interviews were utilised with the intention to slowly enter the field. This
way the research could be guided by local knowledge: by pointing out topics related to
environmental change of Lake Baringo informants helped to focus and to structure this
study. As a second method card piling helped to evaluate those experiences, because it
was possible to classify specific experienced hazards through a two-stage ranking process.
By way of a reminder, the three objectives of this case study are: (1) to explore local
knowledge of Tugen fishermen on the ecosystem of Lake Baringo, (2) to analyse the
fishermen's understanding of hazards to the lake environment and (3) to develop a form of
hybrid-NQRZOHGJH E\ FRPELQLQJ ILVKHUPHQTY NQRZOHGWMH ZLWK RV
The associated research questions posed at the beginning of this study will be recapitulated
and scrutinised by combining the processed data with the theoretical concepts of local

knowledge, hazard, hazard perception and environmental change.

D KDW FKDQJHV KDYH 7XJHQ ILVKHU EHHQ REVHUYLQJ RYHU WI
VWRFN DQG WKH DGMDFHQW HQYLURQPHQW"

The Tugen fishermen have vast knowledge, especially on the ecological changes such as
water level, decline in sizes and siltation of the lake. Each event was stated with exact year
date reaching back to when a fishermen started his work. As Wainwright® notes, our
perception of environmental change is generally guided by experience (2011, 14). Since
the fishermen live by the lake year after year, the old members of the Tugen community can
draw on decades of experience. These experiences are kept in the collective knowledge of
the fisher community and they also shape their perception of environmental change. It is
argued, however, that beyond the length of a single lifetime, humans find it increasingly
difficult to perceive changes because they rely on the assimilation of information that is
much more indirect (Wainwright 2011, 14). During conversations the fishermen did not talk
about environmental events they had not experienced themselves zthus the knowledge
they shared was very direct, which demonstrates accuracy or completeness of the
information given.

Over the course of data analysis, the year dates given by the fishermen regarding lake
levels were translated into a graph together with data presented by agricultural engineer J.

Onyando (in Odada et al. 2005) (see figure 3). First of all, what is striking about this graph

6§ 3UHVHQWHG LQ VXE FKDSWHU (QYLURQPHQWDO FKDQJH
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is, that the fishermen's information dates back further than the data Onyando used for his
presentation. This is the basis for the second piece of noteworthy information which can be
taken from the graph: the fishermen's observations of the last 55 years express periodic
trends, whereas Onyados calculations led to be a prediction of constant downward trends
regarding the lake level. The fishermen are very aware of the repetition of lake
circumstances, as fishermen Samuel Kimayo verbalised during the interview. The unusual

high lake level during the case study was compared to what he had experienced in 1961.

&RPSDUHG WR WKH ZDWHU OHYHO ZH DUH KDYLQJ QRZ WKLV LV D
WKH VDPH OHYHO DV WKHQ ,WfV DQWIBHDMWH ZURIPN K GDIPIK\HO JR P D\
RQ ODUFK

Also the very low water level of 2000 was described in context.

,Q WKH \HDU WKH ODNH ZDV DDPRY W RRBF®WNVHUR\PGU\HED UV
DJRLELG

Raymond et al. suggest that it is time to develop user-inspired and user-useful management
approaches for the management of environmental problems’ (Raymond et al. 2010, 1766)
thus, recognising the value of the fishermen's knowledge on the changes of Lake Baringo
could be a step towards reaching this goal as this case study has shown the Tugen
fishermen's information was accurate in content as well as in chronology.

Alongside the lake level, the fishermen further mentioned recognisable changes of the Lake
Baringo fish stock. When correlating the water levels described by the fishermen and the
information they gave on the fish population, it can be reasoned that when the lake level is
high, the number of fish is also relatively high. According to the fishermen's information,
years with high numbers of fish were 1968, 1984 and 2012/13. Very few fish could be caught
during the years 1994 and 2000. Not only the number of fish, but also the species
composition of the lake has been changing over time. Non-indigenous fish species like
lungfish and catfish were introduced to the lake which affected indigenous species such as
Barbus, Tilapia and Labeo. Lungfish and catfish are carnivorous fish who endanger the
other species *the fishermen use Barbus and Tilapia as bait to catch lungfish and catfish.
This demonstrates the fishermen § Wnowledge about changes of species composition as
well as where and when to catch specific species. According to the fishermen's information,
the species composition of Lake Baringo during fieldwork was (1) lungfish, (2) catfish, (3)
Tilapia and Barbus, (4) Labeo.

For the adjacent environment of the lake two aspects are mentioned by the fishermen,
namely Prosopis juliflora and siltation. In the literature Prosopis is often described as an

invasive plant with many negative effects on the area, especially for pastoralists. The

7" 3UHVHQWHG LQ VXE FKDSWHU /IRFDO NQRZOHGJH
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fishermen, however, understand the plant as useful for the prevention of soil erosion and

therefore as responsible for the increasing water level of the lake. The plant was introduced

to the Baringo District in the 1980s for the rehabilitation of degraded land. Therefore, the

introduction of Prosopis was thus a human intended change of the environment, that had a

direct impact on the landscape and, according to the fishermen, an indirect impact on Lake

Baringo's water level. Regarding environmental change Wainwright DUJXHV WKDW 3>R@ |W
the most important effects are those where human activities have caused feedback in other

SDUWV RI WKH HQYLURQPHQWDO V\VWHP" SLV FRX®8 EGWULRGKE
as a positive example for this claim z*at least in regard to the water level of Lake Baringo.

The topic of siltation was not as relevant for the fishermen as were water level or fish stock.

They viewed sediments carried to the lake by the rivers as a hazard to the lake, more

precisely as a hazard to the lake level. During card piling the term rivers was associated

with inflow of water as well as with siltation. Rivers ZDV UDQNHG PRVW BXPHURXV D
KDJ]DUGRXV" VHH ILJXUH E DQG WKHUHIRResde® RvarsMi¢eHQ DV D P
fishermen blamed livestock, which pastoralists graze near the shorelines, as the main

reason for soil erosion and consequent siltation of Lake Baringo. This brings us to the next

research question, the issue of interpretation of those environmental changes.
E +RZ GR WKH\ LQWHUSUHW HQYLURQPHQWDO FKDQJHV™

The content analysis after Mayring has shown that water level changes of Lake Baringo
were mainly attributed to the climatic conditions of the area. Long droughts were therefore
understood as the main factor for the decrease of lake water. The fishermen have further
been observing that weather patterns have become less predictable and thus make it more

difficult to predict when the necessary rains would arrive.

, NQRZ WKH ODNH VLQFH , ZDV D \RXQJ ER\ , FDQ GDWH LW EDFN WI
IOXFWXDWHG ZL@YWHHDLWHZQXLWK 6DPXHO .LPD\R RQ ODUFK

The fishermen did not mention the concept of global warming when talking about the lake
levels. However, according to the Kenyan National Environmental Management Authority
the warming of the climate in the region is a) apparent and b) it is going to be the biggest
challenge there, since the area is already characterised by dryness and erratic rainfall.
NEMA therefore points out that it is necessary to find strategies for livelihood diversification
for the area. This is because locals can no longer rely on expected returns from fishing,
agriculture or other sources of income purely based on a predictable environment.

Changes in fish stock were linked to the water quality of the lake. The colour of the lake

water thereby functions as a reliable indicator for the water quality. For the fishermen a

8 B3UHVHQWHG LQ VXE FKDSWHU
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muddy brown water colour stands for unfavourable water conditions: when the water is
brown, the water level is low, as a result the water temperature is high and the fish stock
decreases. The fishermen therefore directly ink WKH TXDOLW\ RI WKH ODNH ZDWH

water level.

$W WKDW WLPH ZKHQ , VWDUWHG ILVKLQJ WKH ODNH ZDV QRW OLI
WKH ZDWHU WKHQ DQG QRZ LV GLIITHUHQW ,Q WKH ODNH ZDV E
ZDVQ W D ORW RI ZDWWH UYL WKEALMWKNHRVHSK &KHVLUH RQ ODUFI

This case study has further shown that the fishermen not only are aware of the changes in
their immediate environment, but they also want to point out these changes to outsiders.
During conversations with the Tugen fishermen, it was explained to me on several
occasions that what | saw, namely a blue-green water which appeared clear, was not the

usual condition of Lake Baringo.

6LQFH WKH ELJ UDLQV >DIWHU @ WKH ZDWHU OHYHO URVH DQG
PXFK VLOW QRZ LV ZDVKHG WKURXJK WKH ULYHUV 7KDW LV ZK\ W
FRPSDUHG WR ZKH@LG/WDUWHG

Additionally, the conditions | witnessed were perceived as an enormous relief for the
fishermen who had been experiencing a decline in fish stock since 1984, i.e. since nearly

thirty years (see figure 4).

6LQFH WKH ZDWHU OHYHO KDV ULVHQ WKHVH GD\V WKHUH LV HQF
ZRXOG OLNH WR VHH KRZ LW >ILVK SRSMIDWHR @WK GO FRKHD@Q JH L
.LPD\R RQ ODUFK

The changing conditions of Lake Baringo and its environment brought up the topic of hazard

and hazard perception as formulated in the following research question.

:KDW DUH WKH KD]DUGVY WR WKH ODNH V HFRV\VWHP DQG KI
WKHP"

As presented in table 1, the hazards that the fishermen associate with Lake Baringo cover
a wide spectrum. From climatic/environmental conditions (terms are: drought, rainy season,
rivers, and crocodiles) to purely human introduced hazards (terms are: lungfish, catfish,
Prosopis, chemicals) and hazards caused by other locals (terms are: other fishermen,
human population around the lake). During the first part of the ranking process, the
fishermen were asked to allocate the ha]DUG WHUPV WR WKUHH FDWHJRULH)
KDIDUGRXV™ 30HVV KD]DU G R Xthereby @d4dd33ingy the Entfdats @oraxading
to their hazard potential. Figure 1a reveals that 100% of the participants perceived drought
and crocodiles as major hazards, 90% saw chemicals, and 70% other fishermen as a major
WKUHDW ,Q FDWHJRU\ SOHVV KD]DUGRXV"™ WKHR&®QL QJ UHVX
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60%, and human population with 40% were allocated most often WR WKLYV FDWHJRU\ $V 3C
KD]DUGRXV ' rady skd3dh (100%), catfish (90%) and Prosopis (80%) The second

card piling process allowed a closer look at the threats which were associated with the

FDWHJRU\ 3 PRVW KD]DUGRXV’

In the course of evaluating the two-stage card piling process in sub chapter 5.5, it became

evident that for the Tugen fishermen, hazards to the lake equate with hazards to their fishing

business. The topic of crocodiles supports this claim. As previously mentioned, during card

piling the term crocodiles ZDV SULPDULO\ DOORFDWHG WR WKH FDWHJRU\
statements made during interviews showed that the danger regarding crocodiles lies in what

fisheUPDQ .LPD\R FDOOHG MUIRF RIGVBHUFRHQQOLFW’

KHQ WKH ILVKHUPHQ JR DQG ILVK WKH\ WHQG WR SXW WKHLU QHW
WKH\ WDNH WKH ILVK WKH FURFRGLOHV VZQWHDUWRDHYGZDYE&® WKH\ WI
6DPXHO .LPD\R RQ ODUFK

B.K. Paul® VWDWHY WKDW KD]DUGV DQG GLVDVWHUV VKRXOG EH
SK\WLFDO HQYLURQPHQWDO VRFLDO DQG WHFKQR@RWKXUD®D V\VW
HYHQWYVY WR WHFKQRORJLFDO IDLOXUH WR VRFLBecnlyWUXSWLRQ
SKD]DUGV DV VRFL byply ®L Wig ¥aSaNstuRyQes can be seen in the case of

crocodiles. Crocodiles GLVUXSW WKH ILVKHUPHQYYV ZRUN URXWLQH DQG U
livelihood. However, they are no disturbance to the natural balance of the lake. Crocodiles

are therefore a threat to the individual fishermen as well as to the whole Tugen community.

7KDW LV ZK\ WKH\ ZHUH FRPPRQO\ DOORFDWH @nitHrsve&rH FDWHJRU
as D 3SSRWHQWLDOO\ GDPDPelipgd 268KIFRRPHQRQ”

When the fishermen were asked, what challenges they see for future generations of

fishermen, Samuel Kimayo answered:

, GRQIYW IRUHVHH DQ\ GLITHUHQW FKDOOHQJHV IRU RXU IXWXUH ILV
WKH VDPH PHWKRG RI ILVKLQJ WKH\ ZLOO KDYH WKH VDPH SUREOHP
WKH IXWXUH JHQHUDWLRQ LW ZRXOG EH EHWWHU WR ORRN IRU GLII
YHU\ KDUG MRE DQG LW LV FKDOOHQJLQJ ,QWHUYLHZ ZLWK 6DPXHOC

Thus, it can be argued that the Tugen fishermen accept their work and living conditions
have been shaped by hazards and that they expect those hazards to continue or reoccur.

D KDW RIILPLNVONGBIWH UHJDUGLQJ WKH FKDQJLQJ HQYLURQPHC

Official data, meaning published studies, on the changing environment of Lake Baringo is
plentiful. International organisations (UNEP, ILEC, Ramsar Convention, etc.), national

governmental departments (MDMA, NEMA, NCPD, etc.), as well as independent scientists

® B3UHVHQWHG LQ V Mé&aFlK &n8 Mathid perception
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from all over the world have completed research work regarding this matter. All material
consulted for this case study has been incorporated into the relevant chapter(s) in order to

create a form of hybrid knowledge together with my own research results.

E ,Q ZKDW ZD\ FDQ 7XJHQ ORFDO NQRZOHGJH EH LQFRUSRUDYV
DQW@KHUHIRUH IXQFWLRQ DV D FRPSOHPHQWLQJ VRXUFH RI

In my opinion and based on the experiences of this case study the answer lies in, the

creation of forms of hybrid knowledge. Raymond et al. describe hybrid knowledge as 3W KH

new understandings which emerge through the integration of different types of knowledge

(such as local and scientific) and/or through multi-, inter-, or trans-GLVFLSOLQDU\ UHVHD
(2010, 1769). Thereby it is important to make connections between oFDO SHRSOHTTV
understanding and practices, and research and development approaches. Taken from the
GHFLVLRQ PRGHO E\ 6LOOLWRH %DUU *IRUNQYYRAOHGQGBRUISRWE
GHYHORSPHQW SURMHFWYV" WKH |RDdeRtng Qi3 cBe¥ StlipWYV ZHUH KH

X Facilitating meaningful communication with local people;

X UQGHUVWDQGLQJ DQG YDOXLQJ ORFDO SHRSOHYV NQRZOHGJ
X Advancing participatory research to identify and tackle constraints more effectively; and

X Discussing with people the social, environmental and other consequences of any action

(Sillitoe et al. 2004, 59).

However, the fundamental requirement for the integration of different types of knowledge
is, however, to recognise that these different types of knowledge have equal value.
Knowledge possessed by locals is often seen as inferior to scientific knowledge, which is,

according to Nygren®?, a misinterpretation:

7KHUH ZDV OLWWOH UHFRJQLWLRQ RI WKH IDRWPWKIOW KI) SUDFWL
VDPH ZD\ DV RWKHU IRUPV Rl NQRZOHGJH + WKURXJK VRFLDO FRQ
1\JUHQ

Through including local knowledge in scientific research, the local knowledge becomes
accessible to a broader audience and can therefore function as reference for future
research approaches. Furthermore, the integration of local knowledge is an important step

towards a successful involvement of local stakeholders and marginalized communities.

0 3UHVHQWHG LQ VXE FKDSWHU
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7 Conclusion

This case study sought to capture local knowledge possessed by Tugen fishermen on the

environmental changes of Lake Baringo. It was intended to uncover the value of this

knowledge for further research work as well as for environmental management approaches.

For this study, local knowledge was regarded as a culturally and ecologically situated form

of knowledge: through living in this environment, through dealing with changes and

challenges within this environment and through observing them, the Tugen fishermen have

developed an expertise of their own. The analysis of raw data revealed that the knowledge

the Tugen fishermen shared was very direct, thus no uncertain comments were made, for

example on future developments of the lake environment. This demonstrates accuracy or

completeness of the information given. The chronology regarding past lake level

developments and the changes in fish stock was especially detailed.

As for the assessment of hazards, it can be said that Tugen fishermen evaluate hazard

potential according whether or not a threat impacts their fishing business. This result
WKHUHIRUH VXSSRUWWh8 W DMLHOH WIK\D WOORPDO NQRZOHGJH 3LV (
EXW HQWDLOV HPRWLYH DQG FRUSRUHDO DVSHFWHNYals8 QW ZHLOHL
at Lake Baring) have shown, local communities are willing to adopt new environmental

management approaches, if they have the potential to secure livelihoods:

$ QXPEHU RI WKH ODNH EDVLQ EULHIRPPWQWWHWGCOWKE®W WKH SRZHU R
SDUWLFLSDWLRQ LV HYLGHQW ZKHQ WKH RXWFRPHV RI SDUWLFLSDV
OLQNHG WR DQ LPSURYHPHQW LQ WKH OLYHOLKRRGV RI SDUWLFLSD
&KDPSODLQ %DLNDO %DULQJR ODODZL 1\DVD DQG 1IDNXUX EULHIV
SHRSOH ZRXOG VXSSRUW LQWHUYHQWLRQV WKDW ZLOO LPSURYH W

Overall, it should be noted that the results of this case study are based on one third of the

Tugen fishermen of Ngenyin Beach who were involved in the survey. This might have

occurred, because during the study period, it proved difficult to awaken the interest of more

fishermen. And possibly because the outcomes of participation in this survey were not

clearly enough linked to an improvement in the Tugen § livelihoods.

Based on these survey results and with the knowledge that scientific findings are always

interpreted by individuals who make sense of them in relation to what they know and to

what they have experienced in their own past, , DP UHFRPPHQGLQJ WKH IROORZLQJ
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«IRU IXWXUH UHVHDUFK

X A comparative study focusing on the local knowledge of the two other local lake
communities (the Njemps and the Pokot) could complement the findings of this case
study and reveal differences as well as similarities, especially in regard to hazard
perception;

X Within the Tugen community, investigating the local knowledge of the Tugen women,
who are not involved in fishery, could give a different perspective on environmental

changes to Lake Baringo as well as on the challenges the Tugen face in their daily life.

«IRU IXWXUH HQYLURQPHQWDO PDQDJHPHQW DSSURDFKHV DW /
X It became apparent that Tugen local knowledge is a rich and accurate source of

information which is easily accessible;
X This source of knowledge should be used for future environmental management

approaches at Lake Baringo, because it reveals the actual challenges a community

faces when relying on an unpredictable environment for their livelihood. This would

open up opportunities for integrative management, considering all components of an

ecosystem, namely nature and men.

To round up this work | will finish with a little anecdote. Right at the beginning of my field
ZRUN , DVNHG ILVKHUPDQ 6DPXHO .LI&kB What tswhbisDi@pdrtent@oE R X W \ R X
\RX DERXW ¢&ply Washiely fitling to what | was to experience in the course of my

research, he said:

:KDW , FDQ WHOO VRPHERG\ LV WKDW ZH ORYH RXU ODNH 2XU OD
IDUP LWV ZKHUH ZH JHW RXU GDLO\ OLYLQJ *+ ZKHWKHU LQ EDG
SODEFEEWHUYLHZ ZLWK 6DPXHO .LPD\R RQ ODUFK

His statement shows once more that the Tugen fishermen work and live closely with the
lake. Their knowledge on Lake Baringo is therefore based on extensive experience and
observation; these are two crucial components of any form of reflective knowledge

acquisition and transfer.
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%DULQJR %LRGLYHUVLW)\ &RQV RKKWBERRZHILR XSGR Jh@D\&FE K X\
& KXU

,)5& 7\SHV RI 'LVDVWHUV '"HILQLWLRQ RI +D]DUG $YDLODE
KWWS ZZZ7Z LIUF ZHGRHALYBYWHU P D Q ¥HDR/MAHW \D BRIXMQ L W L
RIKD]DUG >$FFHVVHG 2FWREHU @

,, 6" $ULG DQG 6HPL $ULG /DQGV &KDUDFWHUDLEFOH HPWDQG
KWWS Z72ZZ LLVG RUJ FDVO DVDOSURMHFWGHWDLOV DVDO

(& ODQDJLQJ /DNHV DQG 7KHLU %DVLQV IRW RNWDLQDEO

%DVLQ ODQDJHUV DQG 6WDNHKROGHUV .XVDWVX -DSDQ |,
(QYLURQPHQW &RPPLWWHH )RXQGDWLRQ

-RKDQVVRQ - 6YHQVVRQ - /IDQG 'HIJUDGDMQW@RLQ WKH
/IDNH %DULQJRE OIHEZRD )LHOG 6WXG\ RI 3K\VLFDO &DXVHV ZL
6RFLRHFRQRPLF $VSHFW *|WHERUJ 'HSDUWPHQW RI 3K\VL
8QLYHUVLW\

JLWWOH 3 7KH (OXVLYH *UDQDU\ +HRGWKHYMUAHHUDDQG |
&DPEULGJH 1HZ <RUN &DPEULGJH 8QLYHUVLW\ 3UHVYV

/IXGzZzLJ ' ODQJHO O +DGGDG % (FROROLF&BRRYIHRAY D WL
$QQXDO 5HYLHZ RI (FRORJ\ DQG 6\VWHPDWLFV +

/ZHQ\D & <RQJR ( +XPDQ $VSHFWV RR6BDWDMMRQ RI /D
,PSDAMMPDQWHUYHQWLRQV $TXDWLF (FRV\VWHP +HDOWK 0

OD\ULQJ 3 4XDOLWDWLYH &RQWHQW $QDO\BU¥WK)RUXP 4XELC
$YDLODEOH DW KWWS 72ZZ TXDOLWDWLYH UHVHDUFK QHW

OD\ULQJ 3 4XDOLWDWLYH ,QKDOWVDQDO\VH *UWpoHOBMDJIHQ
9HUODJ

OF&DUWQH\ 0 5HEHOR / 0 6HQDUDWQD 6HOOBDWRWYXV 6 (
$JULFXOWXUH DQG 3RYHUW\ 5HGXFWLRQ &RORPER 6UL /D
ODQDJHPHQW ,QVWLWXWH

0($ (FRV\VWHPV DQG +XPDQ :HOO %HLQJ $ )UDPHZRUN IRU
'DVKLQJWRQ '& ,VODQG 3UHVV

0(05 .HQ\D :HWODQGV $WODV 1DLURBAL DIQ® IOMWHURD (QYLL
SHVRXUFHYV

OHUWHQ . BR]JLRORJLVFKH 7KHRULH XQG WRHBGOH 6WUXNX
OHWKRGHQ GHU HPSLULVFKH®BU®R]QDQ@HZUYFKNX QG H *UX\WH L

OR'3 9LVLRQ '"HYHORSPHQW 6WUDWHJ\ IRU 1RIWGMHUQ . H(
1IDLUREL *RYHUQPHQW RI WKH 5HSXEOLF RI .HQ\D

OXWXUL * 0 ORKUHQ * 0 - .LPDQL F 3URVRSIMWHGSHWLHRWY R
,QYDVLRQ LQ .HQ\D 8VLQJ *HRJUDSKLFDO ,QIRUPDWLRQ 6\\
-RXUQDO RI (FRORJ\ +
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1&3' %DULQJR 'LVWULFW 'LVWULFW BWIAREWNHIRBODDQPHQW R
WKH 5HSXEOLF RI .HQ\D

1GXUX * .LUDJX & &OLPDWH 9D UL DEL® BWSBEQUYNY 3HUFH:
OHFKDQLVPV LQ .HQ\D ,Q / %ORHPHUW] 0 'RHYHQVSHFN (
ODKQ HBIMWN DQG $IULFD OXOWL 'LVFLSOLQDU\ (PSLULFDO $
9HUODJ 8S

0'0%$ 5DSLG JORRGV $VVHVVPHQW 5HSRUW DIDDLIHPEHQWDWLRG
$XWKRULW\

1(0$ "HWODQG $VVHVVPHQW DQG ORQLWRIREL] 6WWDR/GIDO IR
(QYLURQPHQW ODQDJHPHQW $XWKRULW\

1JDLUD - . ,PSOLFDWLRQV RI &OLPDWH BKIMWQIBCRIHWKH PDC
IDNHV LQ .HQ\D 7KH &DVH RI /IDNH %DULQJR ,Q ( 2 2GDGD
SURFHHGLQJV RI WKH WK ZRUOG ODNH FRQIHUHQFH 1DLUR
1RYHPEHU .HQ\D OLQLVWU\ RI :DWHU DQG ,YULJDWLRQ ,/(&

1\ JUHQ $ /IRFDO .QRZOHGJH LQ WKH (QYLURQWPRIRRW '"HYHORS
'LFKRWRPLHVY WR 6LWXDWHG .QRZOHGJHV &ULWLTXH RI $QW

2GDGD (2 2Q\DQGR - 2EXGKR 3 % AN B Q6D LH\VQVIARQ ([SH L
/IHDUQW  BVYKHQIJWRQ :RUOG %DQN

2GDGD (2 2Q\DQGR - 2 2EXGKR 3 % VLN DADHQ B GR $GC
%LRGLYHUVLW\ DQG /LYHOLKRRGYV /DNHV 5HVHUYRLUV G5H)
+

2JROD 3)% 'DYLGVGRWWLU % JULGOBDIVH\R QW, WWKH (QGLRKW
/ILQH ZLWK *HRWKHUPDO (QHUJ\ LQ (DVWHUQ %DULQJR /RZOECL
WRZDUGY UHDFKLQJ WKH PLOOHQQLXP GHYHORSPHQW JRDO"

6XVWDLQDEOH (QHUJ\ 5HYLHZV +

2JXWX 2KZD\R 5 %DOLUZD - 6 ODQDJHMHHNW FKDOOHQJHYV
JLVKHULHV LQ $IULFD /DNHV B5HVHUYRLUV 5HVHDUFK 0DQ

2[IRUG (QJOLVK 'LFWLRQDU\ D 'HILQLWLRQ RI p%DOVDY $YDL
KWWS ZZZ R[IRUGGLFWLRQDULHV FRP GHILQLWLRQ HQJOLV

@

2[IRUG (QJOLVK 'LFWLRQDU\ E 'HILQLWLRQ RI H&KDQJHY $YDI
KWWS ZZZ R[IRUGGLFWLRQDULHV FRP GHILQLWLRQ HQJOLV
2FWREHU @

3DX0O % . (QYLURQPHQWDO +BFQWGE YWV G HILWBHWWWLYHV DQG
ODQDJHPHQW &KLFKHVWHU :LOH\ %ODFNZHOO

3HOOLQJ 0 7KH 9XOQHUDELOLW\ RI &L W LHHWL OLLIM@XBIDO 'LV D\
JRQGRQ 6WHUOLQJ 9% (DUWKVFDQ 3XEOLFDWLRQV

5DPVDU &RQYHQWLRQ 6HFUHWDULDW .HQ\D '"HVLWQDWHYV )UH
9DOOH\ 7KH 5DPVDU %XOOHWLQ %RDUG

5DPVDU &RQYHQWLRQ 6HFUHWDULDW 7KH 5SDRVWKH.RQYHQW

&ERQYHQWLRQ RQ :HWODQGV 5DPVDU ,UDQ DPWRKI HG *OD
&RQYHQWLRQ 6HFUHWDULDW
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5DPVDU &RQYHQWLRQ 6HFUHWDULDW 7KH DQQRWDWHG 5D|
KWWS ZZZ UDPVDU RUJ FGD H Q DUDJIMRHI) DG RB X® H@WV DOL V V
( B B BB >$FFHVVHG $XJXVW @

5D\PRQG & 0 HW DO ,QWHJUDWLQJ /RFD@ DIQUR QPLHDMOLOL
ODQDJHPHQW -RXUQDO RI (QYLURQPHQWDO ODQDJHPHQW

6LOOLWRH 3 %DUU - $ GHFLVLR® RIRGEH. JRQRXKH ,QFRL
.QRZOHGJH LQWR 'HYHOR S®HBNHRLRM BMARWW DHY) HGV
,QYHVWLJDWLQJ /RFDO .QRZOHGJH $OGHUVKRMJIBWBIWYV (
SS =

60D\PDNHU 2 6SHQFHU 7 '‘DGVRQ 6 /|DFRDGOMFDSH DQG /
SURFHVVHYV DV WKH 8QILOOHG 1LFKH LQ WKH *OREDO (QYL!
, QWURGXFWLRQ ,Q 2 6OD\PDNHU 7 6SHQFHU & (PEOHW
*HRPRUSKRORJ\ DQG *OREDO (QYLURQPHQWDO &KDQJH &D
8QLYHUVLWI\S3UHVYV

6PLWK . (QYLURQPHQWDO +D]DUGV $VVHVVLQJGLVN DQG
SRXWOHGJH

7THUHU 7 1GLULWX * * *LEFKXNL 1 1 XHV BR6LRIOFRQYRIARGDIA
6WUDWHJILHV RI ODQDJLQJ :HWODQG 5HVRXUFHV LQ /RZHU
+\GURELRORJLD +

7KH 6DIDUL DQG &RQVHUYDWLRQ &RPSDOQ\ 7KH 5SREHUWV )L
KWWS WKHVDIDULDQGFRQVHUYDWLRQFRPSDQ\ FRP FRQW!
>$FFHVVHG 1RYHPEHU @

81(3 '(:$ .HQ\D $WODV RI 2XU &KDQJLEL (LROURDOPHYW 1
6' 8QLWHG 1DWLRQV (QYLURQPHQW 3URJUDPPH

81(3 1HZV &HQWUH .HQ\D $LPV WR 7DFNOISHEWDIEXDDHIUD G
DQBLWDO :HWODQGV $YDLODEOH DW KWWS VAZZ XQHS RUJ
'REXPHQW," $UWLFOH," >$FFHVVHG 1RYHPEHU (

‘DLQZULJKW - (QYLURQPHQWDO &KDQJHI /RGGR® 3RBERQ

"HOOLQJIJWRQ - +DVVDQ 5 % DODQFLRRQRIPH B YHIORI :HWC
%HLQJ DQG (FRORJLFDO 6HFXULW\ 7KH &DVH RI WKH /LPSF
$IULFD (FRORJLFDO (FRQRPLFV

'RUOG %DQN .HQ\D 3RYHUW\ DQG ,QHTXDOLW\ $VVHVVPHQ\
5HSRUW 1DLUREL 3RYHUW\ 5HGXFWLRQ DQG (FRQRPLF 0D
5HIJLRQ
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