Integration of ecological, hydrological and
socio-economic data into a Bayesian Network
model for the sustainable utilization of
papyrus wetlands
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Multifaceted view of wetland use

Ecological
dynamics
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Questions?

Can papyrus wetlands be utilised for livelihoods while
sustaining functions and services?

How do drivers affect wetland livelihoods and
ecosystem functions?

How does uncertainty of flooding affect livelihoods?
What if the river is regulated upstream?
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Objectives

Overall objective:

To develop a trans-disciplinary framework of Nyando
wetland, Kenya.
Specific objectives:

Identify drivers of change and carry out a functional analysis;

Formulate a causal network in the context of ecosystem
services and functions;

Operationalize the DPSIR causal network using a Bayesian
Network model;

Update the Bayesian network model with information from
field data experts and stakeholders (resource users ,policy
makers).
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ethods

Study area: Nyando wetland, Kenya
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G'Venerating DPSIR
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eholder consultation .

*Nyando wetland
community members
Government and NGO
involved in the wetland
*Experts
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Variables sufficiency
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Definition of variables & states
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Information for CPT
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Nodes, states and links

Catchement Rainfall
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Node probability
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Links and CPT

Prior
distribution
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S

* Important indirect drivers:
Population density, unemployment/poverty , wetland

policy, public awareness on sustainable use of wetlands among
others.

* Important direct drivers:
Lake Victoria water level, rainfall, land use change,

Biomass harvest, grazing, flood, etc.
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Bayesian Network model of Nyando Wetland/
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Sensitivity analysis
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Data on Socio-

economics and
governance

Ecological
data
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/Data collection: livelihoods

* Nyando wetland
households with higher
incomes depend less on
wetland

« Lowest incomes are most
dependent on papyrus
harvesting

% of household income

90
80
70
60
50
40
30
20
10

Percentage income from wetland in relation to
household income

low income middle income high income

B wetland crops M biomass harvesting M total wetland ™ non-farming

Based on: Kipkemboi, J. et al. (2007) Geographical
Journal 173, 257-272
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~——"Datacollection: livelihoods //

Importance of livelihoods activities in three communities in
Nyando wetland, Kenya

. Wetland farming, S L
livestock grazin Sy
9 g, Singida WasareOgenya | Avg |
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*Scores are from cumulative pairwise importance ranking; Nasongo

& Rongoei (2011) Unpublished results
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ata collection: hydrology
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Data collection: ecology

« Strong effect of flooding
conditions on species
composition and diversity
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Source: Rongoei, P. et al. (2011) Unpublished results.
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Shannon index
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Summary

BN provides integration of diverse qualitative and
quantitative data in a model

Flooding regime in the wetland seems to have
considerable effect on ecosystem function and
livelihood activities

Wetland ecosystem functions are better off when
the wetland is flooded whilst livelihoods are on
average moderate due to the adaptive nature of the
local communities.

INTECOL 9 JUNE 2012, ORLANDO FL USA



Summary

Trade-off between provisioning and regulating
services

Model is adaptive and will be further improved
using on-going research, including socio-
economic, hydrological and ecological model
output

Stakeholder involvement is important for model
quality and for subsequent use of model in
management
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Information on
Socio-

economics and
governance

Ecological
data

plication
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Hydrological data

® Qualitative and
quantitative
value of the
objective
variables

Guidelines for wise use
Policy recommendations
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