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Abstract 
Management of water resources is very critical in the attainment of sustainable 
development goals (SDGs), in particular, Goal 6 (clean water and sanitation). 
Within the Kenyan context, a sub-catchment management plan (SCMP), is 
crucial as a planning tool involving management, use, development, conser-
vation, protection and control of water resources at the local level. As such, its 
formulation and implementation is very important for the operationalization 
of Kenya Water Act 2016. Using field data, and participatory research ap-
praisal (PRA) methodologies, the objective of this paper is to demonstrate 
using the case study of Bwathonaro how SCMP can be used to address the ef-
fects of climate change on hydrology at the local level. The paper recom-
mends that local level institutions like the Water Resource Users Associations 
(WRUAs) should be supported by County Governments in Kenya to imple-
ment their respective SCMP, which would go a long way in addressing the 
local level sectoral effects of global climate change. 
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1. Introduction 

Water is such an important resource for sustaining life on planet earth that it has 
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a place among the Sustainable Development Goals (SDGs), in particular, Goal 6 
(Clean Water and Sanitation) [1]. The current and projected trends in global 
water demand are likely to outstrip supply by over 40% by the year 2030 and in 
excess of 50% in developing countries, particularly in Sub-Saharan Africa (SSA) 
[2]. Given this scenario, estimates indicate that about 4 billion people globally 
experience extreme water scarcity at least one month in a year, while half a bil-
lion do so throughout the year [3]. It would thus appear that water scarcity situ-
ation in developing countries will remain precarious against the backdrop of 
current rapid population increase, urbanization and attendant economic devel-
opment witnessed in these countries [4] [5].  

Kenya’s water scarcity has been a subject for discussion for a long time, given 
that a mere 11% of the land area can be classified as “high potential” in terms of 
agriculture while an overwhelming 89% falls under the arid and semi-arid lands 
(ASALs) [6]. Indeed, Kenya has elsewhere been classified as a chronically wa-
ter-scarce country [7] [8] [9]. As a country, Kenya has only a mere 647 cubic 
meters per capita supply of annual fresh water [8]. Projections show that by the 
year 2025 the per capita renewable fresh water availability will drop to 235 
m3·year−1 [10]. At a global scale, a country falls under the category of “wa-
ter-stressed” if the annual renewable freshwater supplies values are between 1000 
and 1700 cubic meters per capita and “water-scarce” if its renewable freshwater 
supplies are less than 1000 cubic meters per capita [9] [11]. Only 8.3 percent of 
the countries in the world are classified as water-scarce, while 9.8 percent of the 
countries are considered water-stressed [11]. By comparison, Kenya’s neighbors, 
Uganda and Tanzania have annual per capita renewable freshwater supplies of 
2940 and 2696 cubic meters per capita per year, respectively [11].  

In order to turn around the management of scarce water resources in the 
country, the Government in its wisdom has embraced decentralized oversight 
and control of water resources through the Integrated Water Resources Man-
agement (IWRM) framework whose pillars are anchored on the Dublin prin-
ciples of participatory management of water resources [12] [13]. Key legal in-
struments that recognize the critical role played by community participation in 
decision making with regard to management of resources include the Water Act 
of 2002 [14], as well as the constitution of Kenya 2010 [15] and the recent 2016 
Water Act [16]. These instruments paved way for the formation of Water Re-
sources Users Associations (WRUAs) in six drainage areas of Kenya, namely: 
(Lake Victoria North Basin, Lake Victoria South Basin, Rift Valley Basin, Athi 
River Basin, Tana River Basin, Ewaso N’giro River Basin) (Figure 1). The 2002 le-
gal instrument emphasizes the cardinal roles played by local communities in water 
resource management and makes an explicitly defined role for them in water re-
source management through Water Resource User Associations (WRUAs). In 
the [14] Act, these WRUAs are defined as community groups “focused on the 
management and conservation of water resources of a particular area, river or 
aquifer” ([14], section 15 (3) (e)). Further to the Act, WRUAs key objectives are to 
promote controlled and legal water use activities; good management practices 
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that make efficient and sustainable use of water resources; the safeguarding of 
environmental flows for downstream ecological demands and basic human 

 

 
Figure 1. Kenya’s six major river basin areas. 
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needs; the reduction of water use conflicts; and catchment conservation meas-
ures to improve water quantity and quality.  

According to Kenyan Law [16] management and use of water resources are 
regulated by the Water Resources Authority (WRA), and WRUAs are involved 
as grassroot managers. The following roles and responsibilities are outlined for 
WRA: 
• Planning, management, protection, and conservation of water resources 
• Allocation, apportionment, assessment, and monitoring of water resources 
• Issuance of water permits 
• Water rights and enforcement of permit conditions 
• Regulation of conservation and abstraction structures 
• Catchment and water quality management 
• Regulation and control of water use 
• Coordination of the IWRM Plan 

On the other hand, the WRUAs play the following pivotal roles: 
• Involvement in decision making process to identify and register water user 
• Collaboration in water allocation and catchment management 
• Assisting in water monitoring and information gathering 
• Conflict resolution and co-operative management of water resources 

For effective management of a sub-catchment, data is required on diverse bio-
physical, social and economic variables that are important ingredients in ensuring 
a holistic approach when examining the in-situ issues. The Sub-Catchment Man-
agement Plan (SCMP) evolved from water sector reforms, guided by strategies 
such as the national Water Resources Management Strategy (NWRMS) and the 
Catchment Management Strategies (CMSs). These are to be found in the legisla-
tive framework Water Act 2016 [16] and the Constitution of Kenya 2010 [15]. 
These national policies also consider the global agenda on environmental sus-
tainability, as documented in Rio20+ [17] and Sustainable Development Goals 
(SDGs) [1]. Complimenting these global agenda are regional commitments, such 
as the Nile Basin Corporative Framework Agreement [18].  

The aforementioned umbrella programmes can only be realized at grassroot 
level with the SCMP (Figure 2) being the epicenter of all activities. Thus, the 
SCMP evolution process is shepherded by the WRUA Development Cycle 
(WDC) document that describes all requisite processes and procedures that em-
brace capacity building and participatory involvement of all stakeholders. 
Against the above background, the overarching objective of this study is to 
demonstrate how SCMP tool has been used to identify existing challenges in a 
case study of Bwathonaro sub-catchment related to climate variability and 
change and their effects on hydrology at the grass root level in order to prioritize 
adaptation measures. 

2. Theoretical Framework Underpinning the Study 

From a theoretical view point, this study is informed by the cultural theory 
[19] [20] [21] as applied by [22], works of [23] [24] [25] [26] [27]. Given the  
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Figure 2. Developing a Sub-catchment management plan (Source: Author’s 
conceptualization). 

 
non-“excludability characteristic” ([28], p.198), river water qualifies as a com-
mon pool resource [23] [25] (Figure 3). In a seminal discourse, [27], critically 
evaluated the rules of engagement in contemporary common pool resource 
(CPR) user communities. Evidence from his evaluation showed that endogenous 
institutions were capable of managing CPR [29]. The principles associated with 
this management capability, which have also informed the water sector reforms 
in Kenya are listed in Table 1. According to ([29], p.640), “Ostrom’s work has 
been pivotal in excavating and packaging up the knowledge to craft local natural 
resource institutions through commons projects”. In the CPR theory, resource 
users undertake to design and use principles that are communally acceptable to 
make regulations whose objective is to create norms of compliance and coopera-
tion in order to sustainably exploit the resource in question. Further, it is wished 
that CPR should be protected and nurtured so that their benefits can be conti-
nuously exploited. The theory recognizes that CPR can be over-exploited, pol-
luted and destroyed unless concerted regulations defining limits for acceptable 
use are put in place and enforcement mechanisms operationalised. 

Depending on the geographical location, water resources can potentially elicit 
conflict between upstream and downstream users [22]. It is therefore unders-
tandable for the downstream and upstream users to cultivate and nurture coop-
eration that emphasizes the importance of collective action over CPR manage-
ment [28]. This view point of collectivity resonates well with one of the key te-
nets enshrined in the Kenya Water Act 2016 [16]. 

3. Materials and Methods 
3.1. Study Area 

The content of this sub-section is largely derived from the work of [30]. Geo-
graphically, the Bwathonaro catchment (Figure 4) is bounded by latitude 
37˚53'00"E and 38˚05'00"E and 0˚12'00"N and 0˚21'00"N with the Nyambene 
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Hills as its catchment [30]. The population is estimated at 46,000 people, who 
are mainly agriculturalists. The altitude ranges from 2060 m a.s.l. in Ngawa Hills 
to 700 m a.s.l. at the park area. The climatic conditions of the catchment range 
from humid to semi-arid. Rainfall is bimodal coming during the long rainy sea-
son of March to May and the short rainy season from October to December and 
varies from about 1300 mm at the hill tops to 600 - 700 mm in the plains around 
Amwathi. The months of January to February and August to October are dry 
and very challenging with the area experiencing decreased water availability.  

 

 
Figure 3. Institutional pluralism in managing water point risks (adapted from [23]). 

 

 
Figure 4. Map of Bwathonaro watershed (Source: [30]). 
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Table 1. Ostrom’s design principles of enduring commons institutions. 

1) Clearly defined boundaries (membership and physical boundaries of resource are 
clear) 

2) Congruence between appropriation and provision rules and local conditions (rules are 
congruent with local conditions) 

3) Collective choice arrangements (individuals affected can participate in modifying 
operational rules) 

4) Monitors are accountable to the resource users 

5) Graduated sanctions against violators 

6) Ready access to conflict-resolution mechanisms 

7) Recognition of rights to organize, by external government authorities 

8) Nested enterprises (where the resource is part of a larger system) 

Source: ([27], p.90). 
 

The geology of the catchment comprises mainly basaltic volcanic rocks with 
tuffs and pyroclastics of Pleistocene Age. They are young geologically and of 
clastic nature and have poorly developed soils. Because of climatic variation with 
altitude, variable soils have developed. The soils are poorly consolidated and 
with the combination of steep slopes are highly susceptible to erosion. The 
sources of the drainage into the Bwathonaro catchment contain the porous rock 
surfaces which allow water to percolate into the deeper horizons underground. 
Because of this fact irrigation activities lose water from the open furrow struc-
tures developed for that purpose. The ground water table is very deep.  

Livestock rearing is another important activity in the catchment and includes 
the keeping of cattle, goat, sheep, donkey and chicken. Donkeys are also an im-
portant form of transport, particularly for firewood, water and other goods to 
the market within the catchment. Market centres such as Muringene, Nthambi-
ro, Kiengu and Kanjoo have grown mainly through miraa trade. The main 
source of energy for cooking in the homesteads within the catchment is fire-
wood. The demand for firewood has led to depletion of indigenous tree species, 
scarcity of wood resources, deforestation, high prices and introduction of euca-
lyptus species. Additionally, women are forced to walk longer distances to collect 
firewood.  

3.2. Research Methods 

This qualitative study focused on Bwathonaro watershed where the locals’ per-
ceptions about the environment and more importantly climate change effects on 
water were thought to be enriching. We sub-divided Bwathonaro river into three 
parts (Upper, Middle and Lower) and purposively selected 36 elderly villagers 
(both male and female) (12 villagers from each river part), who participated in 
focus group discussions (FGDs). In addition, one FGD was held with officials of 
the BWARUA. Thus, a total of 4 FGDs were conducted. The three FGDs in the 
river zones consisted of minimum of 9 and maximum of 12 male and female 
participants whose ages were between 60 to 75 years. Our focus was on FGD 
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participants who had lived in the watershed for long periods of time and could 
give rich accounts about climate variability over time. These participants were 
selected through snowballing after engaging the Nyumba-kumi village heads, 
who would easily refer us to most appropriate respondents with rich mental 
knowledge of the watershed. The language used for discussions was Kiswahili, 
but where respondents preferred to converse in Kimeru (the predominant local 
language in Meru County), a member of the local community acted as an inter-
preter after prior training. The recruited interpreter was a fluent speaker of the 
local language and had firsthand knowledge of the area under study. We recorded 
all discussions with the respondents after seeking prior informed consent [31]. 
Discussions were translated from Kimeru into English during discussions and 
thereafter during transcription. The discussion topics covered the participants’ 
perceptions of climate variability and change in Bwathonaro watershed, changes 
in Bwathonaro river flow over time, sharing of the water resources among com-
munities staying in Bwathonaro watershed, challenges they face in conserving 
Bwathonaro river water. The venue for the FGDs was a central place in the river 
part, where water-related barazas are usually held. Each FGD session lasted for 
about 120 minutes. Guided field walks to observe certain water-related activities 
along Bwathonaro river were made by the entire group at the end of each FGD.  

3.3. Data Analysis 

Data analysis was conducted ex ante using Atlas-ti based content analysis [32] 
[33]. The analysis process began during the FGD sessions in order to confirm 
the accuracy of responses recorded and to deduce meanings of local beliefs and 
expressions about environmental phenomena. The responses were read to the 
participants at the end of discussion sessions to check their accuracy before they 
were translated into English. By espousing this method, the analysis was guided 
by the multiple evidence paradigm, according to which the study assumed that 
the views of the villagers about water resource and conservation practices could 
be used to enhance knowledge of climate change adaptation [34]. The themes 
emanating around discussion topics informed data analysis. Every effort was 
made during the analysis to draw a balance between local community indigen-
ous knowledge and western science thinking [35]. 

3.4. Ethical Considerations 

Ethics was an integral part of this study right from the planning stage to the ac-
tual implementation of the study. In order to carry out the research, the re-
searcher first obtained an introduction letter from Kenyatta University The res-
pondents were provided with adequate information about the aims of the study, 
the procedures to be followed, and the possible benefits for them and the man-
ner in which the results would be used. Ethical clearance was sought from the 
Kenyatta University Ethics Review Committee. The ethical guidelines covered 
debriefing, voluntary participation, informed consent, beneficence, confidential-
ity and anonymity and the right to withdraw from participation. 
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4. Results and Discussion 
4.1. Local Community Perception of Water Resource  

The respondents were requested to provide their perceptions on the topic of the 
importance of water resource. Their responses are presented in Table 2. 

From Table 2, it can be seen that a common thread flowing through these 
responses is the strong spiritual connectedness between the community and wa-
ter resource. In fact, it is not just the living but it transcends into the world after 
death, represented by the “ancestors”. Thus, the community sees their role to 
protect water resource through what they perceive as its importance as amplified 
by the following statements in Table 2 “We worship our Gods at water source 
points”, “We use water to wash the body of our dead before going to meet our 
ancestors in the next world”. This intricate relationship between spirituality and 
human-nature relations has been documented in rural landscape of Zimbabwe 
[36] [37].  

To further illustrate the importance of managing water resource among the 
Ameru, the following narration was presented in one of the group discussions 
during FGD in Upper Bwathonaro river: 

“Long time ago, the management of all our water bodies and water catchments 
in our catchment was the responsibility of the whole community members, whe-
reas water access and user rights were vested in the hands of community elders, 
who controlled accessibility and utilization of various water sources and water 
points. The Ameru elders allocated water points to different clans and for differ-
ent uses. During rainy season, ground water was used for livestock and wells were 
used for domestic needs. However, during dry seasons, when many streams dried 
up and wells were operating at minimum, the elders raised an alarm for livestock 
to use dry season watering points, thus releasing the nearby wells for domestic 
use. This work that used to be carried out by our elders is now being done by the 
BWARUA, through our SCMP” (FGD, Upper Bwathonaro River). 

 
Table 2. Perceptions of water resource by the Local Community in Bwathonaro Wa-
tershed. 

1) Water is life; but it can also be death! 

2) A gift from God to sustain humankind 

3) Water supports everything on earth 

4) We use water to purify ourselves spiritually 

5) We use water for our religious ceremonies 

6) Water is the only commodity we share equally in the community 

7) Water brings about enduring peace 

8) Water does not have a “bad heart” 

9) We use water to wash the body of the dead before going to meet our ancestors in the 
next world 

10) We use water in many of our cultural rights of passage 

11) We worship our Gods at water point sources 
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Indeed, water as a resource has a strong traction to both physical and spiritual 
well-being of humankind. As ([38], p.1) observe, “Regardless of differences in 
religion, culture, and social norms, every person depends on water”. Several re-
searchers note that Paganism, Christianity, Buddhism, Islam, and many other 
religions, all have strong connections with water as a spiritual realm or a means 
of cleanliness before their Gods [39] [40]. Religious teachings and traditional in-
stitutions have a direct or indirect influence on ways of water management [38]. 
Most religions have been exercising the concept of the dominion of man over 
natural resources. Even though religious or social institutions are all for protect-
ing natural resources and sharing them equitably, well intentioned efforts have 
not yielded positive results given that water resources are continuously overex-
ploited and polluted, without putting any premium on sustainability for future 
generations [39]. 

4.2. Challenges Facing Bwathonaro River Catchment 

Bwathonaro river catchment is experiencing severe water related challenges due 
to high population pressure and over-reliance on water for livelihood (irriga-
tion). Nyambene Hills, which is the source of the Bwathonaro River, provides 
7% of the flow of the Tana River. Bwathonaro River supports irrigated agricul-
ture, which is a major source of livelihood for people in the watershed. The re-
serve flows of the river are important for watering wild animals in the Meru Na-
tional Park and for feeding the Tana River further downstream.  

During the FGDs, participants were unanimous on the challenges facing 
Bwathonaro river catchment in order of ranking as follows (FGDs, Upper, Mid-
dle and Lower Bwathonaro river): 

1) Climate variability and change that is affecting the regular supply of water 
2) Water pollution from washing, bathing and watering of animals directly in 

the river  
3) Pollution of water from point sources (abattoirs, toilets, market centres 

etc.)  
4) Inappropriate solid waste disposal in market centres  
5) Illegal water abstraction and over-abstraction of water  
6) Inefficient irrigation practices  
7) Encroachment on and drainage of wetlands/Inappropriate use of 

agro-chemicals in wetlands  
8) Introduction of eucalyptus species  
9) Soil erosion on the farms, footpaths and roadsides  
10) Lack of water resource information (water quantity, quality, rainfall, water 

use, sediment yield)  
11) Human and wildlife conflicts  
12) Dependence on a single external source of water  
The above list of challenges resonates very well with the findings of ([41], 

p.332) that: 
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“Climate variability and change, changing land use systems and practices as 
well as in a rapidly growing human population, especially in the footzones and 
adjacent lowlands have exerted unremitting pressure on water resources, espe-
cially because the demand for water by different user groups has continued to 
grow, against the backdrop of expensive alternative sources (rainwater and 
groundwater harvesting) and increasingly dwindling river water resources. As 
each of the user groups moves to make substantial claims to available river wa-
ter, competition for the resource becomes even sharper, thus setting the stage for 
conflicts related to scarcity that intensify during the dry season, at times result-
ing in fatal physical conflicts among different user groups in the basin, especially 
between upstream and downstream users”. 

4.3. Specific Impacts of Climate Change on Bwathonaro River 

A key aspect for discussion during FGDs was the impact of climate change on 
water availability in Bwathonaro catchment and how the community is adapting. 
The following is a detailed assessment of the situation from the local community 
perspective: 

“In the old days, when we were young, population in this catchment was 
sparse. But in recent decades, human populations have soared, livestock num-
bers have increased too, even as pasture shrinks due to human settlement and 
changes in land use. As a result, there simply isn’t enough water for everyone. 
Underground water, the last recourse for downstream communities, is a finite 
resource requiring heavy capital investment beyond the means of most of us 
who need water the most—especially during dry seasons when water, or lack 
thereof, becomes a matter of life and death! For us here in Bwathonaro global 
warming and climate change are real life changing and threatening phenomena. 
Here, like in most parts of dryland Kenya, droughts are now more recurrent, se-
vere and prolonged. Longer droughts destroy pasture and dry up water points, 
forcing illegal abstraction of water upstream, which leads to conflicts in the cat-
chment among farmers and between humans and wildlife. Meanwhile, upstream 
farmers pump too much water from the drying blue lifelines for irrigation, wor-
sening an already dire situation downstream. But we thank God that we have 
BWARUA that has tried its very best to minimize these conflicts by putting in 
place rules and regulations to govern water use in the catchment” (FGDs, Lower 
Bwathonaro River) 

Climate change is becoming one of the most serious challenges to Kenya’s 
achievement of its sustainable development goals as described under Vision 
2030. Over the past few decades Kenya has experienced severe droughts. Kenya 
is already extremely susceptible to climate-related events, and projections indi-
cate that the impacts are likely to affect the country even more in the future. In 
many areas (our study area included), extreme events and variability of weather 
are now the norm: rainfall is irregular and unpredictable; some regions expe-
rience frequent droughts during the long rainy season [42]. The droughts have 
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affected water resources in Kenya and this was experienced and declared nation-
al disasters in the years January 1997, December 2000, March to June 2004 and 
December 2005 [43]. This indicates that in the last decade alone there have been 
four cases of major climate-related crises all as a result of drought. This is as a 
result of climate change and has posed a challenge by reducing the amount of 
water resources that are already scarce [44]. 

4.4. Water Allocation in Bwathonaro 

Respondents were asked to respond to the question of how they allocate Bwa-
thonaro water resource. Their response in the Upper Middle and Lower zones 
confirmed the views they presented to BWARUA for implementation in their 
SCMP. Thus, the following has been agreed upon: 

“We advised BWARUA that during the months of August, September, and 
January, only 1 sprinkler per user is allowed along the river and secondary 
supply pipes are operational on alternate days. During the dry months of Febru-
ary and March, no irrigation is allowed during the day; water is reserved for do-
mestic use and livestock only. We are very happy that this is being followed to 
the letter. At least we have no complaints of users not getting adequate water” 
(FGDs, Upper, Middle and Lower Bwathonaro river) 

Water allocation is a water management planning tool that ensures equity in 
access and use of water resource. According to [45], water allocation plans 
should achieve the following objectives as opined also during focus group dis-
cussions: 
• Equity: the fair use and prioritization of water between different user groups 

and geographical regions.  
• Environmental protection: recognizing the importance of different wa-

ter-dependent ecosystems and providing adequate water to maintain impor-
tant processes.  

• Development priorities: supporting and promoting economic and social de-
velopment at the regional and national scale, including protecting existing 
uses.  

• Balancing supply and demand: Structuring the supply of water so that it does 
not exceed the demand within the natural variability of the system, prevent-
ing water shortages.  

• Efficient use of water: promoting water users to utilize the most efficient use 
of freshwater resources.  

4.5. Intervention to Address Major Causes of Water Conflicts  
Related to Climate Change 

In this era of climate variability and change, equitable abstraction, distribution 
and use of water resource in Bwathonaro catchment brings to the fore associated 
complex determinants of water management aspects that could have far reach-
ing ramifications. As [46] point out that the more water becomes scarce, the 
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more we have water-related tensions at different scales. These tensions, coupled 
with a number of socioeconomic, political, environmental and cultural factors 
determine the probability of a water-related conflict to trigger off. The above was 
captured aptly during the FGDs as follows: 

“One of the most significant contributions of the BWARUA in the prevention 
and resolution of water conflicts is through direct intervention to deal with the 
major causes of conflict, such as over-abstraction of water, illegal water abstrac-
tion, wasteful means of conveyance and irrigation, and delayed issuance of water 
permits. Those guilty of such offenses are compelled by the respective Associa-
tion to take the necessary corrective measures; otherwise, they are reported to 
the relevant authorities for appropriate legal action. The WUAs have acted as 
pressure groups to press for speedy issuance of water permits by the concerned 
authorities.” (FGD, Lower Bwathonaro river) 

The spirit and letter of the intentions of BWARUA in addressing water related 
conflicts in Bwathonaro sub-catchment, include but are not limited to (FGD, 
BWARUA Committee Members): 
• Promoting legal water abstraction and efficient and proper use of the ab-

stracted water from Bwathonaro River and tributaries. 
• Promoting sustainable water use, water management and water development 

of Bwathonaro River. 
• Encouraging water conservation practices to ensure sufficient river flow to 

meet the demands of the environment, domestic and wildlife. 
• Conserving the water quality of the Bwathonaro River. 
• Providing a forum to discuss, prevent and resolve water use conflict. 
• Promoting dialogue between water users and the government in regard to 

Water Act in respect of activities related to Bwathonaro River. 
• Promoting a situation in which all modifications of existing river abstraction 

and all new river water abstractions must be recommended by the association 
before being considered by the relevant Government Water Board. 

• Developing sustainable association, which is responsible for the management 
of the Bwathonaro River, through transparent and fair management prac-
tices. 

4.6. Dialoging and Arbitration of Potential and Existing Water  
Conflicts 

Practices (and developments) within the sub-catchment that have the potential 
to cause user conflicts are identified by the Water Situation Monitors and re-
ported to the Executive Committee (members of the Association affected can 
also report directly to the Executive Committee), who move quickly to address 
the problem, either directly with the concerned party or parties or through the 
District Water Office. In other instances, the Executive Committee convenes a 
stakeholders’ consultative meeting to deliberate over the problem and negotiate 
a win-win solution. Thus, most problems never get to the authorities because a 
workable resolution is negotiated and agreed upon at the user level. New water 
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users are required to consult the Association through the Executive Committee, 
who commissions an overview assessment of the water situation to determine 
the implications of proposed new users. If it is determined that new uses will 
cause undesirable effects that could lead to conflicts, a general meeting is con-
vened to discuss the best ways of allocating water to new applicants, using exist-
ing water abstraction points without affecting the river flow downstream. Even 
where water permits from the Water Office exist, actual abstractions are subject 
to discussions and negotiations among the other members of the Association in 
order to ensure that implementation of permit provisions does not lead to any 
shortages that could cause conflicts. Furthermore, some well-established WUAs 
have drawn up area-based Water Abstraction Schedules to guide water abstrac-
tion among different user groups. This has become a very effective and popular 
tool for regulating abstractions and ensuring flows of water downstream most of 
the time. The success of these negotiations underscores the need for mul-
ti-stakeholder meetings in the effort to resolve conflicts over resource use. 

4.7. Beyond River Water Conflicts 

A critical problem BWARUA is now resolving at the moment is the ubiquitous 
occurrence of exotic tree species, particularly Eucalyptus, in the sub-catchment. 
Concerns over the negative effects of Eucalyptus on stream and catchment water 
yields are well documented [47]. It is against this background that BWARUA 
has embarked on an ambitious initiative to eradicate exotic trees from its catch-
ments. During the FGD, a BWARUA Committee member had this to say about 
this initiative: 

“It is better for us to know only one cause of our water shortages—that is cli-
mate change, rather than entertaining another cause—Eucalyptus, which we 
have brought in our farms by ourselves! At least for climate change, God can 
help us fight its impacts on our streams, but for Eucalyptus, we must fight this 
war and win it by ourselves. The only way out is to cut all these Eucalyptus trees 
from our catchment and instead plant indigenous tree species that use less water 
and have many more benefits to the community, like provision of traditional 
medicines.” (FGD, BWARUA Committee Member). 

Further to ensuring that water in the sub-catchment is guaranteed, despite the 
negative compounding effects of climate variability and change, BWARUA has em-
barked on securing wetlands that had been encroached within the sub-catchment. 
These efforts include fencing them off and acquiring title deeds of ownership. 

4.8. Challenges Ahead 

Despite the gains achieved by BWARUA in Bwathonaro Catchment, there are 
several challenges worth mentioning. First, there is a real danger of deviating 
from the primary objective of water-related conflict prevention and resolution as 
the Association tries to venture into other activities related to water manage-
ment. It is for this reason that there is thinking to establish a WRUA Service 
Agreement (WSA)—A proposed performance based contract between the 
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WRUAs and the Water Resource Authority (WRA). The agreement provides fi-
nancial compensation for the functions performed by the WRUA, and thus gives 
the WRUA the financial resources to carry out their duties. WSA clarifies and 
structures the relationship between WRA and the WRUAs in terms of regulation 
and management of water resources. The WRUA becomes the true eyes and ears 
of the WRA and the action arm of county governments’ riparian responsibilities. 
It helps the WRA through the regular monitoring of river flows, data collection 
on legal and illegal abstraction, and it helps the county government in monitor-
ing and managing the degradation of riparian areas and water pollution. This 
Agreement provides the incentive and means for WRUAs to take up their roles 
with responsibility and accountability—a WIN-WIN for water, catchments, and 
citizens of Kenya. Second, as the Water User Associations (WUAs) grow in 
number, they must face the challenge of how to ensure horizontal linkages and 
coordination so that they can learn important lessons and share experiences with 
best practices as a basis for improving their operations. Third, certain legal and 
institutional aspects remain unclear, especially regarding institutional position-
ing of the WUAs vis-à-vis the institutions responsible for water resources man-
agement, particularly at the County level. Finally, some of the facilitating (ma-
jor) water users appear to have a hidden agenda in relation to the WUAs: WUAs 
can be misused as convenient platforms for public relations by large-scale com-
mercial horticulturalists eager to continue using river water without interference 
from other smallholder agropastoralists in the neighborhood of the study area 
and elsewhere. There is thus a need to begin addressing these issues before they 
affect the continued functioning of the WUAs, whose benefits so far cannot be 
overemphasized. 

4.9. Implications for Climate Change Adaptation 

Given the strong spiritual beliefs that underpin water conservation in Bwatho-
naro catchment, the participants had a myriad of perceptions related to the cli-
mate change construct and attendant water scarcity. The commonality in per-
ceptions is that “climate change is caused by failure of humanity to conserve fo-
rests in our watersheds that trap moisture that trickles down to feed our rivers 
and streams”. They further emphasized this point as follows: 

“When individuals in the society fail to respect our local customs (protection 
of the environment) as passed unto us by our forefathers and ancestors, you 
make them very annoyed in their graves and their wrath manifests itself through 
the many environmental challenges we are currently witnessing, for example, 
erratic rainfall, drought, water scarcity. This is a punishment from our ances-
tors!” (FGD, BWARUA Committee). 

It is evident from the above observations that the following are key drivers 
that are likely to influence climate change interventions in the long run in Bwa-
thonaro catchment, and more importantly, water resources, through the lenses 
of a traditional setting: 
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• Local communitys’ knowledge that climate change is real. 
• Their understanding that destructive human activities negatively affect the 

availability of water resources. 
• Their collective ownership of water resources gives them legitimacy to jeal-

ously guard it against any internal or external misuse. 
The above resonates well with ([48], p.1) that “beliefs and values of indigen-

ous peoples can provide important insights into human relationships with na-
ture. Indigenous world views can offer alternative solutions to restoring de-
graded ecosystems and suggest new frameworks for building a more sustainable, 
holistic and equitable approach to the management of natural resources”. 

5. Conclusions 

Through the BWARUA SCMP interventions, there is a strong probability of ef-
ficiently managing the water resources within Bwathonaro sub-catchment under 
the threat of climate change. The way forward for the sustainable management 
of water resources by BWARUA can be realized through: 
• Capacity building of BWARUA in all issues relating to integrated watershed 

management. 
• Awareness creation among communities to change attitudes towards owner-

ship and management of water resources. 
• Sustainability of BWARUA as an entity. 
• Exposure of BWARUA through exchange visits to see what other communi-

ties are doing in water resources management. 
• Establishment of demonstration sites for best practices. 
• Harmony and synchronization of activities among WRMA, BWARUA and 

other stakeholders. 
• Monitoring of sub-catchment dynamics. 
• Involving young environmentalists like the school pupils. 
• Data collection and management within the sub-catchment. 

It is evident that integrated watershed management is being embraced as a 
viable means of sustainable water resources management in Kenya. In the face of 
climate change, the BWARUA through its SCMP has initiated various water re-
sources management strategies highlighted in this paper that are responding to 
climate variability and change. There is however need to consolidate these local 
level initiatives by up-scaling capacity building efforts of BWARUA and aware-
ness creation on emerging water governance approaches. Perhaps more impor-
tant is the fact that effective and efficient community participation in water re-
sources management through SCMP offers a clear opportunity in sustainable 
natural resources management in Kenya under a changing climate. 
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