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EXECUTIVE SUMMARY

The multi-hazard vulnerability profile output from this assessment was a combination of spatial
modeling using socio-ecological spatial layers (i.e. DEM, Slope, Aspect, Flow Accumulation, Land
use, vegetation cover, hydrology, soil types and soil moisture content, population, socio-economic,
health facilities, accessibility, and meteorological data) and information captured from District Key
Informant interviews and sub-county FGDs using a participatory approach. The level of vulnerability
was assessed at sub-county participatory engagements and integrated with the spatial modeling in
the GIS environment. The methodology included five main procedures i.e.

Preliminary spatial analysis
Hazard prone areas base maps were generated using Spatial Multi-Criteria Analysis (SMCA) was
done in a GIS environment (ArcGIS 10.1).

Stakeholder engagements

Stakeholder engagements were carried out in close collaboration with OPM’s DRM team and the
District Disaster Management focal persons with the aim of identifying the various hazards ranging
from drought, to floods, landslides, human and animal disease, pests, animal attacks, earthquakes,
fires, conflicts. Stakeholder engagements were done through Focus Group Discussions (FGDs)
and key informant interviews guided by checklist tools (Appendix I). At district level Key Informants
included: District Agricultural Officer, District Natural Resources Officer, District Health Inspector and
District Planner while at sub-county level Key informants included: Sub-county and parish chiefs,
community Development mobilisers and health workers.

FGDs were carried out in five purposively selected sub-counties that were ranked with highest
vulnerability. FGDs comprising of an average of 12 respondents (crop farmers, local leaders, nursing
officers, police officers and cattle keepers) were conducted at Paya, Osukuru, Nagongera Town
Council and Malaba Town Council. Sub-counties. Each Parish of the selected Sub-counties was
represented by at least one participant and the selection of participants was engendered. FGDs
were conducted with utmost consideration to the various gender categories (women, men) with
respect to age groups since hazards affect both men and women though in different perspectives
irrespective of age.

Participatory GIS

Using Participatory GIS (PGIS), local communities were involved in identifying specific hazard prone
areas on the Hazard base maps. This was done during the FGDs and participants were requested
through a participatory process to develop a community hazard profile map.

Geo-referencing and ground-truthing

The identified hazard hotspots in the community profile maps were ground-truthed and geo-
referenced using a handheld Spectra precision Global Positioning System (GPS) unit, model: Mobile
Mapper 20 set in WGS 1984 Datum. The entities captured included: hazard location, (Sub-county
and parish), extent of the hazard, height above sea level, slope position, topography, neighboring
land use among others. Hazard hot spots, potential and susceptible areas will be classified using a

”

participatory approach on a scale of “not reported/ not prone”, “low”, “medium” and “high”.

Data analysis and integration
Data analysis and spatial modeling was done by integrating spatial layers and non-spatial attribute
captured from FGDs and KllIs to generate final HRV maps at Sub-county level.



Data verification and validation

OPM organised a five days regional data verification and validation workshop in collabration with
UNDP in Mbale Municipality as a central place within the region. This involved key district DDMC
focal persons for the purpose of creating local/district ownership of the profiles.

Multi-hazards experienced in Tororo district were classified as:
Geomorphological or Geological hazards including; landslides, rock falls, soil erosion and earth
quakes.
Climatological or Meteorological hazards including; floods, drought, hailstorms, strong winds and
Lightning
Ecological or Biological hazards including crop pests and diseases, livestock pests and diseases,
human disease outbreaks, vermin and wildlife animal attacks as well as invasive species.
Human induced or Technological hazards including; bush fires, road accidents land conflicts.

General findings from the participatory assessment indicated that Tororo district has over the past
two decades increasingly experienced hazards including; rock falls, soil erosion, floods, drought,
hailstorms, strong winds, Lightning, crop pests and diseases, livestock pests and diseases, human
disease outbreaks, vermin, wildlife animal attacks, invasive species, bush fires, road accidents and
land conflicts putting livelihoods at increased risk. Drought and floods were identified as most serious
problems in Tororo district with almost all sub-counties being vulnerable to the hazards. This is
because the area is generally flat hence very prone to flooding in case of heavy rains.

The limited adaptive capacity (and or/resilience) and high sensitivity of households and communities
in the district increase their vulnerability to hazard exposure necessitating urgent external support.
To reduce vulnerability at Community, Local Government and National levels should be a threefold
effort hinged on:
- Reducing the impact of the hazard where possible through mitigation, prediction, early warning
and preparedness;
Building capacities to withstand and cope with the hazards and risks;
Tackling the root causes of the vulnerability such as; poverty, poor governance, discrimination,
inequality, inadequate access to resources and livelihood opportunities.

The following were recommended policy actions targeting vulnerability reduction:
The government should improve enforcement of policies aimed at enhancing sustainable
environmental health.

The government through MAAIF should review the animal diseases control act because of low
penalties given to defaulters.

The government should establish systems to motivate support of political leaders towards
government initiatives and programmes aimed at Disaster Risk Reduction.

The government should increase awareness campaigns aimed at sensitizing farmers/
communities on Disaster Risk Reduction initiatives and practices.

The government should revive disaster committees at district level and ensure funding of disaster
and environmental related activities.

The government through UNRA and the District authority should fund periodic maintenance of
feeder roads to reduce on traffic accidents.



The government through MAAIF and the District Production Office should promote use of drought
and disease resistant crop seeds.

The government through OPM and Meteorology Authority should increase importation of
Lightning conductors and also reduce taxes on their importation.

The government through OPM and Meteorology Authority should support and ensure
establishment of disaster early warning systems.

The government through MWE should increase funding and staff to monitor wetland degradation
and non-genuine agro-inputs.

The government through OPM should improve communication between the disaster department
and local communities.

The government through MWE should promote Tree planting along road reserves.

The government through MAAIF should fund and recruit extension workers at sub-county level
and also facilitate them.
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DEFINITION OF KEY TERMS

Climate change: Climate change refers to a statistically significant variation in either the mean state
of the climate or in its variability, persisting for an extended period (typically decades or longer).

Drought: The phenomenon that exists when precipitation has been significantly below normal
recorded levels, causing serious hydrological imbalances that adversely affect land resource
production systems.

El Nifio: El Nifio, in its original sense, is warm water current that periodically flows along the coast
of Ecuador and Peru, disrupting the local fishery. This oceanic event is associated with a fluctuation
of the inter tropical surface pressure pattern and circulation in the Indian and Pacific Oceans, called
the Southern Oscillation. This coupled atmosphere-ocean phenomenon is collectively known as El
Nifio Southern Oscillation, or ENSO. During an El Nifio event, the prevailing trade winds weaken
and the equatorial countercurrent strengthens, causing warm surface waters in the Indonesian area
to flow eastward to overlie the cold waters of the Peru Current. This event has great impact on the
wind, sea surface temperature, and precipitation patterns in the tropical Pacific. It has climatic effects
throughout the Pacific region and in many other parts of the world. The opposite of an EI Nifio event
is called La Nina.

Flood: An overflowing of a large amount of water beyond its normal confines.

Food insecurity: A situation that exists when people lack secure access to sufficient amounts of
safe and nutritious food for normal growth, development as well an active and healthy life. It may
be caused by the unavailability of food, insufficient purchasing power, inappropriate distribution, or
inadequate use of food at the household level. Food insecurity may be chronic, seasonal or transitory.

Impact: Consequences of climate change on natural and human systems.

Risk: The result of the interaction of physically defined hazards with the properties of the exposed
systems i.e., their sensitivity or vulnerability.

Susceptibility: The degree to which a system is vulnerable to, or unable to cope with, adverse
effects of climate change, including climate variability and extremes.

Semi-arid: Ecosystems that have more than 250 mm precipitation per year but are not highly
productive; usually classified as rangelands.

Vulnerability: The degree of loss to a given element at risk or set of elements at risk resulting
from the occurrence of a natural phenomenon of a given magnitude and expressed on a scale
from 0 (no damage) to 1 (total damage)” (UNDRO, 1991) or it can be understood as the conditions
determined by physical, social, economic and environmental factors or processes, which increase
the susceptibility of community to the impact of hazards “(UN-ISDR 2009.)

Also Vulnerability can be referred to as the potential to suffer harm or loss, related to the capacity
to anticipate a hazard, cope with it, resist it and recover from its impact. Both vulnerability and its
antithesis, resilience, are determined by physical, environmental, social, economic, political, cultural
and institutional factors” (J.Birkmann, 2006)

Hazard: A physically defined source of potential harm, or a situation with a potential for causing
harm, in terms of human injury; damage to health, property, the environment, and other things of

value; or some combination of these (UNISDR, 2009).



INTRODUCTION

1.1 Background

Over the years Uganda has experienced frequent disasters that range from drought, to floods,
landslides, human and animal diseases, pests, animal attacks, earthquakes, fires, conflicts and
other hazards which in many instances resulted in deaths, property damage and losses of livelihood.
With the increasing negative effects of hazards that accompany population growth, development and
climate change, public awareness and pro-active engagement of the whole spectrum of stakeholders
in Disaster Risk Reduction, is becoming critical.

The Government of Uganda is shifting the Disaster Risk Management paradigm from the traditional
emergency response focus, towards one of prevention and preparedness. Contributing to the
evidence base for Disaster and Climate Risk Reduction action, the Government of Uganda is
compiling a National Risk Atlas of hazard, risk and vulnerability conditions in the Country to encourage
mainstreaming of Disaster and Climate Risk Management in development planning and contingency
planning at National and Local levels.

Since 2013 Office of the Prime Minister with support from UNDP has been developing District
Hazard Risk and Vulnerability profiles in the sub-regions of Rwenzori, Karamoja, Teso, Lango, Acholi
and West Nile covering 42 districts. During the above exercise, Local Government officials and
community members have actively contributed in data collection and analysis. The data collected
was used to generate Hazard Risk and Vulnerability maps as well as profiles. Validation workshops
were held in close collaboration with key Ministries, District Local Government (DLG), Development
Partners, Agencies and academic/research institutions. The developed maps show the geographical
distribution of hazards and vulnerabilities up to sub-county level of each district. The analytical
approach to identify risk and vulnerability to hazards in the pilot sub-regions of Rwenzori and Teso
was improved in subsequent sub-regions.

This final draft report details methodological approach for HRV profiling and mapping for Tororo
district in Eastern Uganda.

1.2 Objectives
The following main and specific objectives of the study were indicated:

1.2.1 Main objective
The main objective of the study was to develop Multi-hazard, Risk and Vulnerability Profile for Tororo
District.

1.2.3 Specific Objectives
In fulfilling the above mentioned main objective the following are specific objectives as expected:
i. Collect and analyze field data generated using GIS in close collaboration and coordination
with OPM.
i. Develop District specific multi-hazard risk and Vulnerability profile using a standard
methodology.
iii. Preserve the spatial data to enable use of the maps for future information.
iv. Produce age and sex disaggregated data in the HRV maps.

1.3 Scope of Work
Through UNDP’s Project: “Strengthening Capacities for Disaster Risk Management and Resilience



Building” the scope of work entailed the following:

i. Collection of field data using GIS in close collaboration and coordination with OPM in Tororo
District and quantify them through a participatory approach on a scale of “not reported/ not

LT

prone”, “low”, “medium” and “high”.

ii. Analysis of field data and review the quality of each hazard map which should be accompanied
by a narrative that lists relevant events of their occurrence. Implications of hazards in terms
of their effects on stakeholders with the vulnerability analysis summarizing the distribution of
hazards in the district and exposure to multi-hazards in sub-counties.

iii. Compilation of the entire district multi-hazard, risk and vulnerability HRV Profiles in the time
frame provided.

iv. Generating complete HRV profiles, maps and developing a database for all the GIS data
showing disaggregated hazard risk and vulnerability profiles to OPM and UNDP.

1.4 Justification

The government recognizes climate change as a big problem in Uganda. The draft National Climate
Change Policy (NCCP) notes that the average temperature in semi-arid climates is rising and that
there has been an average temperature increase of 0.28°C per decade in the Country between 1960
and 2010. It also notes that rainfall patterns are changing with floods and landslides on the rise and
are increasing in intensity, while droughts are increasing, and now significantly affect water resources,
and agriculture (MWE, 2012). The National Policy for Disaster Preparedness and Management
(Section 4.1.1) requires the Office of the Prime Minister to “Carry out vulnerability assessment,
hazard and risk mapping of the whole Country and update the data annually”. UNDP’s DRM project
2015 Annual Work Plan; Activity 4.1 is to “Conduct national hazard, risk and vulnerability (HRV)
assessment including sex and age disaggregated data and preparation of district profiles.”

1.5 Structure of the Report

This Report is organized into four sections: Section 1 provides an Introduction on the assignment,
Section 2 elaborates on the overview of Tororo District, Section 3 focuses on the methodology
employed, Section 4 elaborates the Multi-hazard, Risks and Vulnerability profile and Coping
strategies for Tororo District, Section 5 describes Conclusions and policy related recommendations.



OVERVIEW OF TORORO DISTRICT

2.1 Location

Tororo District is located in Eastern Uganda at latitude of 00°1’N and longitude of 33°34’E. It is 1,194
Km? in total area consisting of 0.056 Km? of forest reserves. It borders with the Republic of Kenya
to the East, Bugiri District to the West, Butaleja to the North and Busia to the South and Manafwa
and Mbale to the North East. The District has two counties, one Municipality with two divisions,
seventeen (17) rural sub-counties, two Town councils, two town boards, eighty eight (88) parishes
and eight hundred and seventy five (875) villages. The District Headquarters is located in Tororo
Municipality, which is at an altitude of 1,459.5 metres above sea level and 214km from Kampala City.
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Figure 1: Administrative Boundaries and Gazetted areas of Tororo District
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2.1.1 Topography

The topography of Tororo is not so much prone to soil erosion. Most of the land therefore is gentle
and suitable for agriculture without risking severe run off of the top soils. This further makes Tororo
soils good and appropriate for mechanized farming.

The roads can be easily constructed because of the bandy surfaces that are common in the District
which provides opportunities for high grade feeder road surfacing. (Figure2).
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Figure 2: Geomorphology of Tororo District
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2.1.2 Geology and soils

The district has Tertiary Pre-Elgon volcanic rocks of Tororo rocks and Osukuru hills with laterised
clay, loam and sand soils. These soils are very rich in minerals, which are a potential for the growth
of industries for cement, fertilizers and fungicides.
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Figure 3: Geology and Lithological Structures of Tororo District
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2.1.3 Vegetation and Land use Stratification

Tororo district has different ecosystem types such as medium altitude forests, savannah mosaic,
swamp, wooded savannah and grass savannah. About 40% of this ecosystem types were destroyed
for charcoal, grazing and agriculture.
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Figure 4: Land use stratification of Tororo District
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2.1.4 Temperature and Humidity

Tororo District has a sub-humid climate with orographic and bi-modal rainfall with peaks during the
months of May and October. The total rainfall lies between 1,130mm and 1,720mm a year with a

temperature ranging from 16.2°C to 28.7°C. The relative humidity also ranges from 52% to 89%.
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Figure 5: Total Annual Rainfall Distribution of Tororo District
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2.1.8 Population

Tororo district has a total population of 540,430 (National Housing and Population Census, 2014).
There are 280,329 females and 260,101 males with a sex ratio of 93%, which means for every 100
females there are 93 males. Close to 84% of the population lives in the rural areas and others (16%)
reside at the urban areas. Figure 6 shows the population of Tororo district.

Table 1: Population Distribution in Tororo District

SUBCOUNTY HOUSEHOLD POPULATION

Number Average Males Females Total (’:\(;fs PO%“;Z%’;
Kwapa 3802 5.3/ 9664 10331, 19995 42.6 469.2
Malaba Town Council 4431 3.9 8658 9566 18224 14.8 1231.4
Mella 3439 5.5/ 9054 9841 18895 50.0 378.1
Merikit 5097 51 12352 13533 25885 55.2 469.0
Molo 3670 5.1 8984 9850 18834 41.2 457 .4
Mukuju 7568 5.1 18658 20061 38719 78.4 494 1
Osukuru 9154 5.0/ 23013 23599 46612| 114.8 406.2
Eastern Division 8175 4.0/ 15389 17610 32999 17.7 1866.5
Western Division 5508 41| 10752 12207 22959 13.5 1696.9
lyolwa 3849 5.3 9855 10716 20571 89.6 229.7
Kirewa 5619 5.2 14122 15216 29338 64.0 458.6
Kisoko 3854 5.2 9656 10368 20024 36.6 546.8
Magola 3353 5.3 8559 9276, 17835 60.7 293.8
Mulanda 8087 49 19256 20837 40093 110.5 362.7
Nagongera 4981 5.3 12756 13704 26460 55.6 476.1
Nagongera Town Council 2330 52 5998 6409 12407 24.9 498.5
Paya 6061 5.1 15100 15868 30968 80.2 386.3
Rubongi 7245 5.2 18545 19625 38170 80.3 475.5
Sop-Sop 2906 49 6872 7408 14280 37.3 382.9
Nabuyoga 5698 54 15112 15895 31007 90.8 341.7
Petta 3217 5.0 7746 8409 16155 35.3 457.7

Source: UBOS Census 2014
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2.1.9 Economic activities

The economy of Tororo District is mainly dependent on agriculture, which employs over 70% of the
total population where family members constitute the single most important source of labour. Fertile
soils and suitable climate support the cultivation of a number of crops in most parts of the district.
Agriculture mainly (75%) takes place on smallholdings of approximately two acres where simple
farming tools such as; hoes, pangas, etc are used. Only 0.35% of the population is engaged in
commercial agriculture.

The main source of income is crop farming followed by livestock and fish farming; and other sources
of income are derived from non-farming activities such as employment in the civil service, off-farm
business and other services. There is an increasing trend towards non-farming activities due to
uncertainty and seasonality of agricultural produce/income and also increase in new demands for
households e.g. paying for tertiary education and health services. Below is a table showing the
source of livelihood in the District (Table 2).

Table 2: Source of Livelihood

Livelihood Rural Urban %age of total population
Subsistence farming 81.8 14.7 75.08
Employment income 8.3 44.3 11.92
Business enterprise 3.8 19.3 5.33
Cottage industry 0.2 0.2 0.25
Property income 0.5 1.5 0.56
Family support 4.4 16.0 5.57
Organizational support 0.1 0.1 0.07
Others 0.9 3.8 1.23

Source: Tororo District Planning Unit



METHODOLOGY

3.1 Collection and analysis of field data using GIS

3.1.1 Preliminary spatial analysis

Hazard prone areas base maps were generated using Spatial Multi-Criteria Analysis (SMCA) basing
on numerical models and guidelines using existing environmental and socio-ecological spatial layers
(i.e. DEM, Slope, Aspect, Flow Accumulation, Land use, vegetation cover, hydrology, soil types and
soil moisture content, population, socio-economic, health facilities, accessibility, and meteorological
data) in a GIS environment (ArcGIS 10.1).

3.1.2 Stakeholder engagements

Stakeholder engagements were carried out in close collaboration with OPM’s DRM team and the
District Disaster Management focal persons with the aim of identifying the various hazards ranging
from; drought to floods, landslides, human and animal disease, pests, animal attacks, earthquakes,
fires, conflicts, etc. Stakeholder engagements were done through Focus Group Discussions (FGDs)
and key informant interviews guided by checklist tools (Appendix I). At district level, one key
informant interview comprising of six categories of respondents (District Agricultural Officer, District
Environment Officer, District Natural Resources Officer, District Production Officer, District Health
Officer and 3 Sub-county Extension Officers) was held at Tororo District Headquarters (632260E;
-76083N). At sub-county level, key informants included: Sub-county chiefs, Parish chiefs, Community
Development mobilizers and Health workers.

Focus Group Discussions (FGDs) were carried out in four purposively selected sub-counties that
were ranked with highest vulnerability. FGDs comprising of an average of 12 respondents (crop
farmers, local leaders, nursing officers, police officers and cattle keepers) were conducted at Paya
Sub-county, Osukuru Sub-county, Nagongera Town Council and Malaba Town Council. Each Parish
or Ward of the selected Sub-counties or Town Councils was represented by at least one participant
whose selection was engendered. FGDs were conducted with utmost consideration to the various
gender categories (women and men) with respect to age groups since hazards affect both men
and women though in different perspectives irrespective of age. This allowed for comprehensive
representation as well as provision of detailed and verifiable information.

Focus Group Discussions and Key Informant Interviews were transcribed in the field for purposes of
inputting into the NVIVO software for qualitative data analysis. Case stories and photographs were
documented and captured, respectively. In order to produce age and sex disaggregated data, results
from FGDs and Klls were integrated with the district population census data. This was also input in
the multi-hazard, risk and vulnerability profile maps.

3.1.3 Participatory GIS

Using Participatory GIS (PGIS), local communities were involved in identifying specific hazards
prone areas on the Hazard base maps. This was done during the FGDs where participants were
requested through a participatory process to develop a community hazard profile map.

3.1.4 Geo-referencing and ground-truthing

The identified hazard hotspots in the community profile maps were ground-truthed and geo-referenced
using a handheld Spectra Precision Global Positioning System (GPS) unit (Model Mobile Mapper
20 set in WGS 1984 Datum). The entities captured included: hazard location (Sub-county/Town
Council and Parish/Ward), extent of the hazard, height above sea level, slope position, topography



and neighboring land use, among others (Appendix ). Hazard hot spots, potential and susceptible
areas were classified using a participatory approach on a scale of “not reported/ not prone”, “low”,
“‘medium” and “high”, respectively. This information was generated through a participatory and a
transect approach to validate modeled hazard, risk and vulnerability status of the district. The spatial

extent of a hazard event was established through modeling and a participatory validation undertaken.

3.2 Develop District Specific Multi-hazard Risk and Vulnerability Profiles

3.2.1 Data analysis and integration

Data analysis and spatial modeling was done by integrating spatial layers and non-spatial attribute
captured from FGDs and KllIs to generate final HRV maps at Sub-county level. Spatial analysis was
done using ArcGIS 10.1 to generate specific hazard, risk and vulnerability profile for the district.

3.2.2 Data verification and validation

OPM in collaboration with UNDP organised a five days regional data verification and validation
workshop was organized by UNDP in Mbale Municipality as a central location within the region. This
involved key district DDMC focal persons for the purpose of creating local/district ownership of the
profiles.

3.3 Preserve the Spatial data to enable future use of the maps

Hazard, Risk and Vulnerability (HRV) profile reports and maps were verified and validated and final
HRV profiles inventory and geo-database containing all GIS data in various file formats to enable
future use of the maps was prepared.



KEY FINDINGS OF MULTI-HAZARD, RISK AND VULNERABILITY MAPPING

4. Multi-hazards
Ahazard and the resultant disaster can have different origins: natural (geological, hydro-meteorological
and biological) or induced by human activities (environmental degradation and technological
hazards). Hazards can be single, sequential or combined in their origin and effects. Each hazard
is characterized by its; location, intensity, frequency, probability, duration, area of extent, speed of
onset, spatial dispersion and temporal spacing (Cees, 2009).
In the case of Tororo district, hazards were classified following main controlling factors:
i. Geomorphological or Geological hazards such as natural soil erosion;
ii. Climatological or Meteorological hazards such as; floods, drought/dry spells, hailstorms,
strong winds and Lightning;
iii. Ecological or Biological hazards such as; crop pests and diseases, livestock parasites/
vectors and diseases, human epidemic diseases, vermin and wildlife animal attacks; and
iv. Human induced or Technological hazards such as; bush fires, road accidents, land conflicts,
rock falls and accelerated soil erosion arising from poor soil and water conservation
management practices.

4.1 Geomorphological and Geological Hazards

4.1.1 Landslides, rock falls and soil erosion

Results from the participatory assessments indicated that soil erosion is the most common occurrence
in Tororo district mainly during the rainy season. The assessments also indicated that soil erosion is
common along river banks which are poorly managed and wetland areas which have been converted
into rice growing lands. Participants reported that crops such; as beans, maize, sweet potatoes and
millet are majorly affected by erosion. Water quality deterioration and siltation was also reported due
to soil erosion. The soil erosion impacts were mainly observed in Paya Sub-county and Malaba Town
Council along River Malaba. This information was also integrated with the spatial modeling using
socio-ecological spatial data, i.e., Soil texture (data from National Agricultural Research Laboratories
(NARL)-Kawanda, 2014; Rainfall (Meteorology Department, 2014); Digital Elevation Model (DEM);
SLOPE; ASPECT (30m resolution data from SRTM Shuttle Radar Topography Mission (SRTM) to
generate land slide, rock falls and soil erosion vulnerability map (Figure 7).

Plate 1: Soil erosion hot spot in P’"Okongo bridge along Tororo-Nagongera-Busolwe road.
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TORORO DISTRICT: SOIL EROSION PRONE AREAS
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Figure 7: Soil erosion in Tororo District
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4.1.2 Earthquakes and faults
Participants in the FGDs indicated that Tororo district experiences minor earth tremors once a year.

It was observed that these earth tremors are not serious and thus do not cause any major damage
(Figure 8).
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Figure 8: Earthquakes Vulnerability and Fault lines, in Tororo District
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4.2 Climatological and Meteorological Hazards

4.2.1 Floods

Participants in the FGDs indicated that flooding in Tororo district mainly occurs in the lower parts
of the district during rainy seasons and the most affected sub-counties were Paya, lyolwa, Magola,
Nagongera and Osukuru; and Malaba Town Council. Floods were reportedly increasing due to wetland
degradation. In March 2016, property and crops were reportedly submerged in the low land sub-
county of Nagongera, among others. This information was integrated with the spatial modeling using
socio-ecological spatial data i.e. Soil texture (data from National Agricultural Research Laboratories
(NARL)-Kawanda, 2014; Rainfall (Meteorology Department, 2014); Digital Elevation Model (DEM);
SLOPE; ASPECT (30m resolution data from SRTM Shuttle Radar Topography Mission (SRTM) to
generate flood susceptibility map (Figure 9).

Plate 2: Flooding hot spot at P’Okongo bridge along Tororo-Nagongera-Busolwe road.
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TORORO DISTRICT: FLOOD PRONE AREAS + VULNERABILITY
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Figure 9: Flood Prone Areas and Vulnerability Ranking, in Tororo District
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4.2.2 Prolonged Dry Spells

Results from participatory assessments indicated that droughts in form of dry spells are a serious
problem in the entire district especially in the Months of December, January, February and March.
Of recent, there have been changes in weather patterns in the district due to human activities like
deforestation and conversion of wetlands into agricultural land. Crops such as; beans, cabbages and
maize are mainly affected by these dry spells. This information was integrated with spatial modeling
using socio-ecological spatial data i.e. Rainfall and Temperature (Uganda National Meteorological
Authority, 2014) using the Standardized Precipitation Index (SPI) to generate drought vulnerability
map (Figure 10).
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Figure 10: Drought Vulnerability Ranking, in Tororo District
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4.2.3 Hailstorms

Participatory assessments through the FGDs indicated that hailstorms are experienced during heavy
rains. It was reported that hailstorms are a common occurrence in the sub-counties of Kisoko, Petta
and Magola. Participants observed that hailstorms destroy crops including; bananas, beans, sweet
potatoes, cassava and maize, among others.

4.2.4 Strong winds

Results from participatory assessments showed that strong winds occur in the rainy seasons.
Participants reported that strong winds blow off roof tops of houses, schools and cause banana
plantations and tree falls. The most affected sub-counties were Kirewa, Nabuyoga, Magola and
Rubongi .

4.2.5 Lightning

Lightning is a sudden high-voltage discharge of electricity that occurs within a cloud, between clouds,
or between a cloud and the ground. The distribution of Lightning on Earth is far from uniform. The
ideal conditions for producing Lightning and associated thunderstorms occur where warm-moist air
rises and mixes with cold air above. Participants indicated that Lightning was a common occurrence
in Tororo district. For instance, in 2006, it struck Akworot primary school in Mukuju Sub County and
Rock view primary school in Tororo Municipality. However, no deaths were registered.

TORORO DISTRICT: STRONG WINDS, HAILSTORMS+ LIGHTNING RISK
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Figure 11: Strong winds, Hailstorms and Lightning Hotspots and Vulnerability, in Tororo District
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4.3 Ecological and Biological Hazards
4.3.1 Crop pests and Diseases

Results from participatory assessments indicated that Tororo district is vulnerable to crop pests
and diseases. The most reported crop pests and diseases include; late blight, early blight, maize
a bacterial wilt in
bananas, cassava mosaic and mango fruit fly where over 1000 mango trees were affected in the
nties neighboring

stalk borer, smuts in sorghum, root rot, leaf rust and anthracnose in beans, banan

entire district. Maize lethal necrosis was also reported and it mainly affected sub cou

Kenya such as Malaba Town Council, Mella, Osukuru and Kwapa. Figure 12 shows crop pests and

diseases vulnerability in Tororo district.
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Figure 12: Crop Pests and Diseases Vulnerability, in Tororo District
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4.3.2 Livestock parasites/vectors and diseases

The most common diseases that affect livestock in Tororo district include East coast fever, Heart
water, Babesiosis, Pink eye, Anaplasmosis, Trypanosomiasis, Black quarter, Anthrax, Foot and
mouth disease and Brucellosis in cattle; Newcastle disease, Coccidiosis, Fowl pox and Fowl typhoid
in poultry and African swine fever in pigs. These animal diseases are common in the entire district
due to a number of factors such as increasing population of infected vectors, poor hygiene and
sanitation and inadequate regulation animal movements in and out of the district.
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Figure 13: Livestock Pests and Diseases Vulnerability, in Tororo District
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4.3.3 Human Diseases

Participatory assessments indicated that the most common disease epidemics experienced in
Tororo district are; malaria 19%, cholera outbreak in 2009/10 in Kirewa, Paya and Mulanda sub
counties, respiratory tract diseases and diarrhea 35% and skin diseases 3%, which account for
75% of morbidity and mortality. Others are; malnutrition, ear infections, maternal health related
conditions and HIV/AIDS (Figure 14). The prevalence of HIV/AIDS was reported to be higher in
Tororo Municipality, Malaba Town Council and Osukuru Sub County. This was reportedly due to the
high influx of long distance truck drivers and immigrants.
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Figure 14: Human Diseases Prevalence and Health Facilities, in Tororo District

4.3.4 Vermin and Wild-life Animal Attacks

In Tororo district, human-wildlife conflicts are a serious issue in lyolwa Sub County where Monkeys,
Baboons, Crocodiles and Hippos damage/destroy crops and/or kill livestock of local communities.
Snakes are also known to be common during dry seasons especially in the rice fields.

Al ALETd “pral 4 g,

Plate 3: Primates observed along Busia-Tororo road in Busitema Forest reserve
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TORORO DISTRICT: VERMIN+ WILD-LIFE ANIMAL CONFLICTS+ RISK
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Figure 15: Vermin, Wildlife Animal Conflicts and Vulnerability, inTororo District

4.3.5 Invasive species

The most common invasive species in Tororo district were Lantana camara, Tithonia diversifolia,
Striga weed (Striga hermontheca), water hyacinth (Euchornia sp.), Azolla sp., Cassia sp., Acacia
sp. and Mimosa sp. These invasive species are in the entire district. They usually grow out of hand
and colonize all land thus stop other plants from growing; and reduce crop production and prevent
livestock from accessing grass.

S |

Plate 4: Invasive species (Lantana camara) hot spot in Paya Sub-county
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TORORO DISTRICT: INVASIVE SPECIES PRONE AREAS
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Figure 16: Invasive Species Vulnerability, in Tororo District
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4.4 Human Induced and Technological Hazards

4.4.1 Fires outbreaks

Participants in the FGDs indicated that cases of bush and forest fires are common during the dry
season in Tororo district. In 2011, Rubongi swamp reportedly got burnt and destroyed the entire
eucalyptus tree plantations. A number of cases have been registered in Paya Sub County during
every dry season. Figure 17 shows bush/forest fires hotspot areas in Tororo District.
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Figure 17: Bush/Forest fires Hotspot Areas and Vulnerability, in Tororo District
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4.4.2 Land conflicts

Results from the participatory assessments indicated that land conflicts were common and these
included inter-district boundary conflicts between Butaleja and Tororo (Paya/Merikit). A case of inter-
sub county boundary conflicts were also reported in Mulanda and Magola over the Lwala wetland
boundary. Participants reported that there are cases of land disputes between family members.
Figure 18 shows land conflict prone areas in Tororo district.

TORORO DISTRICT: LAND CONFLICTS RANKING
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Figure 18: Land Conflicts Ranking, in Tororo District
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4.4.3 Environmental Degradation
The most common forms of environmental degradation in Tororo district are; sand mining, conversion
of wetlands into crop land, river bank encroachment along River Malaba, stone quarrying on Osukuru

hill and deforestation where some tree species such as Mvule that were planted by Kakungulu have
been depleted.

& * T

Plate 7: River bank encroachment along River Malaba in Malaba Town Council
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TORORO DISTRICT: ENVIRONMENTAL DEGRADATION RANKING
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Figure 19: Environmental Degradation Ranking, in Tororo District
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4.4.4 Road Accidents.

Participants in the FGDs reported that accidents mainly occur on Tororo-Malaba road, Tororo-Mbale
highway and Tororo-Jinja high way. Some of these accidents are reportedly caused by over speeding
and reckless driving/riding. From 2015 to date, two (2) people reportedly died at Osukuru corner/
junction along Tororo-Jinja highway arising out of a head-on collision between a taxi and a trailer.

Plate 8: Accident hot spot on Tororo—Jinja Highway near Corner, in Osukuru Sub-county
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Figure 20: Road and Water Accidents Hotspots and Vulnerability, in Tororo District
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4.5 VULNERABILITY PROFILE

Vulnerability depends on low capacity to anticipate, cope with and/or recover from a disaster and is
unequally distributed in a society. The vulnerability profile of Tororo district was assessed based on;
exposure, susceptibility and adaptive capacity at community (village, parish, sub-county and district
levels) highlighting their sensitivity to a certain risk or phenomena. Indeed, vulnerability was divided
into biophysical or natural (including environmental and physical components) and social (including
social and economic components) vulnerability. Whereas the biophysical vulnerability is dependent
upon the characteristics of the natural system itself, the socio-economic vulnerability is affected by
economic resources, power dynamics, institutions or cultural aspects of a social system. Differences
in socio-economic vulnerability can often be linked to differences in socio-economic status, where a
low status generally means that you are more vulnerable.

Vulnerability was assessed basing on two broad criteria, i.e., socio-economic and environmental
components of vulnerability. Participatory approach was employed to assess these vulnerability
components by characterizing the exposure agents that include; hazards, elements at risk and
their spatial dimension. Participants also characterized the susceptibility of the district including
identification of the potential impacts, the spatial disposition and the coping mechanisms. Participants
also identified the resilience dimension at different spatial scales (Table 2).

Table 3 (Vulnerability Profile) shows the relationship between hazard intensity (probability) and degree
of damage (magnitude of impacts) depicted in the form of hazard intensity classes; and for each
class, the corresponding degree of damage (severity of impact) is given. The hazard assessment
revealed that climatological and meteorological hazards in form of drought and hailstorms predispose
the community to high vulnerability state. The occurrence of pests and diseases, and Lightning, also
create a moderate vulnerability profile in the community (Table 3). Table 4 shows Hazard assessment
for Tororo District.



aunuelenp-
uonjejiues pue aualbAy pooo)-

g € saseasiq
uolnINU poos) - (-01e ‘sbid :
1o1S8Ig 10181g Aianonpoud ousigl . ‘ - pue sisod
] MMWWM_&_% 1y vcwmvbw%mi S00ISOAI| POINPSY - Anjjnod ‘sjeob ‘s|)ed) ¥00)seAl OOISOAI
jeus sjew ap g 300]S9AI| JO SSOT -
JuBWjeal} pue UOIJBUIDOEBA -
juswabeuew
aseasip doJd uo uoneziIsuag- A
_ JAIdONpoud dosd paonpay-
ousIa sdo.o pajosye Aung w.“_ﬂﬁww usIg yjleay douo Jood- omsIa sdouo 9a1] - mmmw%%boaw“hw
soa11 pue sdoio 1ueIs|0] aln|jieq douo ay8|dwo) - sdoup-
aseasip pue sjsad jue|d -
suie|d pooy} 0} Jusdelpe .
ysied si0150.18 BUUYBIT ([21SUl- ysied| @aJnjonJsedjul jo uononiyseq - ysied sdoo - spuim Buosys
: : B sdoJo jo uononusaq - B ‘swuois|ieH
S)ealq puim Se saal} Jue|d SOAI| JO SSO7 - suone|ndod ¥001SaAl| pue uewnH
saoloeud Jajem jo abepoys -
UOIJBAISSUOD Ja}eM 2I10Bld- alnised Jo abeloys - uonendod uewnH - s||eds
abe|In aIaymas|a wouy poo} Ang- abe|In ainjey dou) - abejjin sdoi) - | Aip pabuojoid
Buijue|d aa1} uo uoneZIHISUSS- SSO| YO0}SaAIT - 3O0]SOAIT - Aybnoig
sdo.o juels|oy 1ybnoup jue|d- Apanod g uabuny -
d
subisep uie|d pooyj} 0} Juaoelpe el
UOI}ONJISUOD JUd|ISaI POO|4- speol ‘sjooyos ‘sasnoy ‘68 voo__%mﬁwm%%ow%m ww:mw_: memwm_om
ysued sayoual} BiIg- ysed wgzﬁo::wmhc_ 10 uononuysaq - ysed wm__m_ d voo_hc o “maovw o_ B spoo|4
UOI}BAIBSUOD sdoJo jo uononisaq - : suig(d
pue}em uo co:mwﬂﬁ%_\m,_u SSO| YO0}SaAIT - DOOJ! O] JUSOEIDE SOOISOAM -
s|jooyos ‘sesnoy ‘69
ousIa Je} 0S ainseaw yonw oN- JoUISIQ|  84njonJisesu] Jo uoionisaq - 1ousIa sjooyos ‘sasnoy ‘62| sayenb ypeg
SaAI| JO SSO7 - aJnjonJisesyu -
salouabe |eyuswuianob ‘ R soljl|10.} yjjeay ‘s|jooyos
: s|jooyos pue ‘sawoy ‘69 . W
-Uou pue juswuianob i sasnoy ‘68 ainjonJysesu| - uoIs0Jd |I0S
ystied yioq Ag uoneziisuasg- Usted o._:Ho:wwhﬂmwﬂwhuwwwﬁwmwm B Usted sadojs [y uo sdoi) - | pue sjje} 300y
uonelbiN- : sadoys ||y 0} Jusoelpe
)00)S9AI] 8Jnsodxg pue uewnH -
a[eo a|eo 9|eo
jeaiyde Lm_omw salbajesys buido) jeoiyde hm_oow Ajjigndaasng jeoiyde hm_oow YSIY e sjuswa|g spiezeH

Jou3s1g 04040] Ul AJijiqesaujnp jo sjusuodwo) ¢ ajqeL

31

. . . TORORO DISTRICT HAZARD, RISK AND VULNERABILITY PROFILE



salouabe |ejuswuianob

sadojs ‘|iy 03 Juaoelpe
speoJ ‘sjooyos ‘sasnoy ‘b8

" s|jooyos pue ‘sawoy ‘Be ~ uoIs0I9 |I0S
Uou pue JusLuLBA0b ysed| ainjonuiseljul Jo uoioniysaq - ysed einonaselu| pue sj|e} %00y
toq Aq uoneznisuses- ain|iey doto eyo|dwo) - sadojs [y uo sdoi3 - ‘sopl|spue
uonelbI- Ite} SON| Lv wwomu_ _ sadojs |1y 01 PlISpueT
: juaoelpe ¥}00]SaAl| pue uBwWNH -
sme|-9Aq Bumes- Ajjenb Jajem jo auipaQg- uonejaban |einjep -
~ Bunpue|d aaJ} uo uonezyIsuss- ~ J9)em jo abepoys- ~ sdoi) - uoliepelbap
Aunod-gng UOI}BAISSUOD Aunoo-gng ainjsed jo abeuoys- Aunoo-gng suone|ndod | [ejuswuoJIAUg
pUB|}dM UO UOIBZ[}ISUSS- ain|ie} dois)- )J0}SOA|| pue UeWnNH -
S|ewiue JIIPIIAM Yjim
sjulod UOI}09||09 Jajem aoud4- syoene
abejia 11t vcmum_wu” ysued uononyysep dou)- ysued %0 ow%%\“_@_ " | rewiue ayipiIp
suapieb pieng - mww 1O0ISOAIT- uonejndod uewnH - PUE UIULIBA
VMN 0} Hoday - SO 4O SSOT-
sanss| pue| SN0
abe|IA 10 8b1eyd ul unoo jousIq - abe|n } abe|n uoljeindod uewnH - | S}oIU0D pueT
| d ot o )ealq pue aoud|oIA Ajlwe4- d d d
anbojelp Ajlunwwo) SOAI[ JO SSOT-
'0}9 ‘s|ooyos ‘sasnoy
saljjeuad ssaidxa aynysul- ‘Bo mu.onwm 30E|q Juspiooe 5 g "0}@ ‘s|ooyos
. S9|NJ 21Yel} UO UOIIBZI)ISUSS- 5 0} Juaoelpe ainjonJselju| ) ‘sasnoy ‘6'a sjods yoe|q juspiooe sjuaplooe
Aunoo-gng s)wy| paads uo abeubig- Aunod-gns Jo uoponiyse( - Aunoo-gng 0} Juaoelpe ainjonJjselu] - peoy
speol uo sdwny- S9J0IYaA JO uononJsaq - uonendod uewny -
SOAI| JO SSOT -
sal0ads juels|o} ally Jue|d- aunpon bmwm_mn_w"_w% cwﬂw_mmmom_m s|jooyos
saul| yeauq all4- d d ‘sasnoy ‘68 ainjoniseu] -
Aunoo-gng LI0YS UIMOIB Jopun dosyi- Aunoo-gng sdoud Jo uononisaq - Aunoo-gng sdolD - sallj ysng
uoleziyIsuss- ainjsed jo abepnoys - 3O0]SOAIT -
BAE 300]S8AI| JO SSOT - J
alnjsed jo stwo._m mmmmaa:m -
ainjieq douo ayg|dwo) - )
ous! juswabeuew saroads oS ‘dds snouabipul Jo ss07 - oS ainsed vcm mwmﬂo- sol0ads
wLsIa SAISBAU| UO UONEZIISUSS- Rrusia dds snousabBipul rusia soads w:oF__mm_. % SAISEAU|
uing pue ing - Jo ymoub ssaiddns ‘dds : pul
snouaBipul sy} 8jodwodinQ -
(S.3dd) swdinba
aAnajold jeuosiad jo asn- Aianonpoud Joge| mo- syeaiqino
1ousIa Aeids [enpisau Joopul PusIg ANpIgION- PusIg uolje|ndod uewnH - aseas|g
pue sjau o)nbsow jo asn - SOAI| JO SSOT - uewnH

uoljeziunwuwi SSe -

TORORO DISTRICT HAZARD, RISK AND VULNERABILITY PROFILE . .

32



s|ooyos ‘sasnoy ‘69
24NjonJiseJyul Jo uononiysaq -

s|jooyos ‘sasnoy 69

uoneziIsuas- Aunoo-gng sdouo Jo uononJsa( - Aunoo-gng ansbmw%%c_ ) sall ysng
alnised jo abeloys - S >_o _
)00}S8A|| JO SSOT - H00SOAN
ainjsed Jo ymmolb ssaiddng -
alnjieq doo ayejdwo) -
juswabeuew sainads oS! ‘dds snouabipui jo sso - oS! s|ewliuy- sol0ads
SAISBAU| UO UONBZIISUSS- wusia dds snouabipul Rusia soloads snousbipul- SAISBAU|
uing pue ing - Jo ymolb ssaiddns ‘saioads
snouabipul ay} syadwodinQ -
syealqino
s}au oynbsow Jo asn -
uoljeziunwiw| Sse - wusia SAAI| JO SSO7 - pusia uonie|ndod uewnH - mwwmﬂm
uonodu| EM::%E%MW ! Aungonpoud sesessid
eyl w_m.E_hm.c n nu,u_ucm_ua: m_i 1omsIa )00}S8AI| paonpay - 1omsIa (-010 ‘sjeob ‘a|11e9) }00)1SaAIT- pue s)sad
: UONEUIoE) - 3D0]S9AI| JO SSOT - 3O0]SaAIT
juswebeuew
aseas|p doJo uo uonezyIsuss-
sdouo pajoaye usIq ainjiey doso sy dwo) - ousIa sdouo 9a.] - wmmm%%_oaw“hm
Aung pue 1n) - sdoi)- 188 doID
buifeids -
suie|d pooy 0} Juaoelpe ‘
speoJ ‘sjooyos ‘sasnoy ‘b8 _wmm_ﬂmﬂc%w _%h_mmvc: Lwa_mmﬂn_vm. Buiuybiq pue
soal] Bunueld - ysued| @aJnjonJsedjul Jo uononisaq - ysed sdoi - spuim Buosis
sdouo Jo uononJsa( - B ‘swoys|ieH
SOAI| 10 SSOT - suone|ndod ¥00)SaAl| pue uewnH
Ja)em jo abenoys -
919yMas|d wolj poo} Ang- ainjsed jo abepoys - uoie|ndod uewnH - s||eds
Bunue|d aaJ} uo uonezysuss- abe|In ainjey dou) - abejjin sdoi) - | Aip pabuojoid
uolelBIN- SSO| YO0}SaAIT - 3O0]SOAIT - Aybnoiqg
Auanod g uabuny -
ureld pooy} 0} Juaoelpe uie|d
sayoualy Big- speoJ ‘sjooyos ‘saesnoy ‘b8 pooy} 0} Juadelpe speol ‘s|ooyds
uoljEAJBSUOD ysued | @aJnjonJiseljul Jo uononasaq - ysued ‘sasnoy "6 ainjonJiisenu| - Spoo|4
pUB[}oM UO UOIBZI)ISUSS- sdoJo jo uononunsaq - uie|d pooyj uo sdoi -
uonelbin- SSO| }00]SaAIT - ureld pooy} 0} Juaoe(pe }20)Sanl] -
s|jooyos ‘sasnoy ‘6
Je} 0S ainseaw yonw ON- JOUISIQ |  8JnjonJiselu] Jo uononasaq - ousIa s|jooyos | sayenb yupeg

SOA|| 40 SSO0T -

‘sesnoy "B ainjonnselu] -

33

. . TORORO DISTRICT HAZARD, RISK AND VULNERABILITY PROFILE



sme|-aAqg Buies-

uonejeban |einjep -

Buie|d @aJy uo uoiezISusS- ~ Ajjenb Jajem jo auloaQq- ~ _ uoniepelbap
UoIjeAIBSUOD Aunoo-gns houm\m 10 mmmtOcm- Aunoo-gns - o_whmmwa |ejuswuoliAug
pUB[}OM UO UOIIeZI)ISUSS- ainjsed jo abenoys- d -
aanjiey doi- 320]SOAI| pue UewnH
g S|ewiue SJIIPIIAA Ylim
sjuiod UON}99||09 J8)eM US4
I pue Juny- sdoig - syoeje
ysued uononnsap doi)- ysued |ewiue ajlplIAA
uoslod- SSO| YD0)SaAIT- {D0ISOAIT - ue uiwg,
suapieb piens - mL>v___ 10 wma”__- uonendod uewny - P IULIBA
VMN 0} Joday - :
Sanssi| pug| sino
10 abJeys ul unood JousIq - abe|jIA )eaiq pue adud|oIA Ajiwe- abe|IA uone|ndod uewnH - | S}OIUOD pueT]
anbojelp Ajunwwo) - SOA|| JO SSOT-
5 .Bmaw_oo;ow ‘sasnoy
‘68 sjods yoe|q jJuapiooe ‘)0 ‘s|o0yos
S8|ni oljed} uo UOREZRISUSS- 0] Juade[pe ainjonJsesu| ‘sasnoy "6-s sjods 3oe|q Juspiode sjuapIooe
sjy peads uo sbeubis- Aunoo-gng " Jo uononusa( - Aunoo-gng 0} Jusoelpe ainNASElU| - peoy

speoJ uo sdwny-

$8J0IY2A JO uononsse(q -
S8AI| JO SSOT -

uonjeindod uewny -

TORORO DISTRICT HAZARD, RISK AND VULNERABILITY PROFILE

34



Table 4: Vulnerability Profile for Tororo District

SEVERITY RELATIVE
PROBABILITY OF IMPACTS RISK VULNERABLE SUB COUNTIES
Relative i
7 ; Overall Impact | Probability x
%ﬁ/gg’c%‘z this | Average) Impact Severity
; Z ggzg;:leljr 1 = No impact | 0-1= Not Occur
Hazards 3 = Possible 2=Low, 2-10=Low
4 = Probable 3= me_dlum 11-15=Me_dlum
5 = |nevitable 4 = High 16-20= High

Floods 5

Droughts/
Prolonged dry 3
spells

Soil erosion,
rock falls and 5
landslides

Hail storms,
Lightning and 4
strong winds

Bush fires and
Forest fires 4

The most affected sub-

counties: Paya, lyolwa, Magola,
Nagongera, Osukuru, and Malaba
Town Council.

All sub-counties.

Tororo Municipality, Malaba Town
Councils, Paya, Petta, Kwapa,
Mella, Osukuru, Nabuyoga,
Nagongera, Sopsop.

The most affected sub-
counties: Petta, Kisoko, Magola,
Nabuyoga, Mella, Rubongi,
Kirewa, Kwapa, Mukuju, Tororo
Municipality.

The most affected sub-counties:
Rubongi, Paya, Magola, Tororo
Municipality, lyolwa, Nabuyoga,
Kirewa.

Crop pests and
diseases 4

All sub-counties

Livestock
parasites/ and g
diseases

All sub-counties

Human Diseases 5
outbreaks

The most affected areas: Kirewa,
Paya, Mulanda, Osukuru, Malaba
Town Council, Tororo Municipality.

Land conflicts 4

Vermin and Wild- 5
life animal attacks

Earthquakes and
faultsq 3

Accidents (Road
and Water)

Environmental 4
degradation

Invasive species [

All sub-counties

The most affected areas: lyolwa,
Magola, Nabuyoga, Osukuru,
Malaba Town Council, Tororo
Municipality.

All sub-counties

The most affected areas:
Osukuru, Magola, Malaba Town
Council, Tororo Municipality,

Molo, Nagongera.

All sub-counties.

All sub-counties.

Note: This table presents relative risk for hazards to which the community was able to attach

probability and severity scores.
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Key for Relative Risk
High
Medium

Low

Not reported/ Not prone

Table 5: Hazard Risk Assessment

Eastern Division
Western Division

g P
(6] © TN
Hazard : g s 9 ué’ cg:’
€ m : = = 3 o O
S S 7 s 2 g 5
= = (o] P Z 2
Floods m
Drought/
Prolonged dry M
spells
Landslides,
Rock falls and MM MMM MM
Soil erosion
M M M

Strong winds,

Hailstorms and MMM M
Lightning

Crop pests and

Diseases m u MM M M
Livestock pests

and Diseases

Human disease

outbreaks

Vermin and

Wildlife animal

attacks

Land conflicts m m mmm
Bush fires and

Forest fires

Environmental
degradation

Earthquakes
and faults

Road accidents

Invasive species m

Key

O O B
7] o [

Very high
High
Medium

Low

Not reported/ Not prone
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4.5.1 Gender and Age groups mostly affected by Hazards

Gender and Age mostly affected

Affects mostly women and children since most water wells dry up increasing
distance for fetching water

y
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<
=
Q
N
[Y
=
o
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All age groups and gender are affected

Hailstorms and Strong All gender and age groups
winds Lightning hildren in schools are mostly affected

Olerer sl =gl niEE o All gender and age groups

Livestock pests and All gender and age groups are affected. However, children and women are
Diseases most affected.

Human disease Malaria mostly in women and children; HIV especially prominent in sexually
outbreaks active groups; Diarrhea and pneumonia in children

Vermin and Wildlife All gender and age groups
animal attacks

Land conflicts All gender and age groups

All gender and age groups

Environmental
degradation

All gender and age groups

Road accidents All gender and age groups
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4.5.2 Coping Strategies

In response to the various hazards, participants identified a range of coping strategies that the
community employs to adjust to and build resilience towards the challenges. The range of coping
strategies used by communities are broad and interactive often tackling more than one hazard at
a time; and focus was towards adaptation actions and processes including social and economic
frameworks within which livelihood and mitigation strategies take place. This ensures that there
are buffers, irrespective of the direction of climate change, to face adverse impacts and associated

effects of climate induced and technological hazards (Table 5).

Table 7: Coping strategies to the Multi-hazards in Tororo District

Erosion
Geomorphological
or Geological
Earthquakes and
faults
Floods
Dry spells

Climatological or
Meteorological

Strong winds,
Hailstorms and
Lightning

Contour farming

Plant trees to control water movement on steep slopes
Mulching

Plant grass boundaries on hill slopes

Designs of houses (pillars)

Early warning system

Vigilance

Sensitization

Emergency response mechanisms

Digging up of trenches in the flood plains ;
Planting trees to control water movement to flood plains
Migration to other areas

Seek for government food aid

Leave wetlands as water catchments
Plant trees as climate modifiers

Buy food elsewhere in case of shortage
Pay for cost of water distribution

Food storage especially dry grains
Plant drought resistant crops

Water harvesting

Plant trees as wind breakers

Use of forked poles against wind in banana plantations
Use of ropes to tie banana against wind

Stay indoors during rains

Changing building designs and roof types

Removal of destroyed crops

Request for aid from the Office of the Prime Minister
Installation of Lightning conductors on newly constructed

schools



Ecological or
Biological

Human induced or
technological

Crop pests and
Diseases

Livestock
Parasites and
Diseases

Human epidemic
Diseases

Vermin and Wild-
life animal attacks

Invasive species

Land conflicts

Fires

Accidents (Road,
Water)

Environmental
degradation

Rock falls

e o o o o o

Spraying pests

Cutting and burying BBW affected crops
Burning of affected crops

Vigilance

Clean plant materials

Plant disease and pest resistant varieties

Spraying against parasites/vectors

¢ Vaccinations

Burying animals that have died from infection
Quarantine

¢ Mass immunisation

. Visitin? health centres

Use of mosquito nets

Guarding the gardens
Poisonin

Hunt and kill

Report to UWA
Recommend vermin guards

Uproot

Spray with herbicides (e.g 2-4-D for broad-leaved plants)
Cut and burn ; )

Sensitization on Invasive species management

Community dialogues

Report to court

Migration

Resettlement

Surveying and titling

Strengthen Land management structures
Sensitization on land ownership

Proper land demarcation (live fencing)

Stop the fires in case of fire outbreaks

Fire lines (may be constructed, cleared grass)

Fire breaks planted along gardens e.g. Euphorbia spp.

(\j/igilance especially in dry seasons where most burning is
one

Formulation, enforcement of bye-laws and ordinances

Sensitization on dangers of fires

Recommend controlled burning

Construction of hurr&ps

Road signage including speed limits
Separate lanes on sharp corners
Sensitisation

Widen narrow roads

Plant trees on road and railway reserves as road and
railway guards

Deployment of traffic officers

Sensitization on illegal electricity connections
Reduce on electricity tariffs to be affordable
Encourage alternative sources of energy

Leave wetlands as water catchments

Plant appropriate tree species as climate modifiers
Get approval of the physical planning committee before
construction

Sensitization

Bye-laws and ordinances

Enforcement

Gazette and demarcate wetlands

Restore wetlands and other fragile ecosystems
EIA for new developments

No land titles for wetland areas

Cancellation of existing wetland land titles
Developing land use plans and enforce them

Regulate stone quarrying

Plant trees on steep slopes to stop rock falls
Vigilance

Sensitization



GENERAL CONCLUSIONS AND RECOMMENDATIONS

5.1 Conclusions

The multi-hazard vulnerability profile output from this assessment was a combination of spatial
modeling using socio-ecological spatial layers (i.e. DEM, Slope, Aspect, Flow Accumulation, Land
use, vegetation cover, hydrology, soil types and soil moisture content, population, socio-economic,
health facilities, accessibility, and meteorological data) and information captured from district Key
Informant interviews and sub-county FGDs using a participatory approach. The level of vulnerability
was assessed at sub-county participatory engagements and integrated with the spatial modeling in
the GIS environment.

Results from the participatory assessment indicated that Tororo district has over the past two decades
increasingly experienced hazards including; stone falls, soil erosion, floods, drought, hailstorms,
strong winds, Lightning, crop pests and diseases, livestock pests and diseases, human disease
outbreaks, vermin/wildlife animal attacks, invasive species, bush fires and land conflicts putting
livelihoods at increased risk. Generally, flooding was identified as the most serious problem in Tororo
district with almost all low lying sub-counties/town councils being vulnerable to the hazard. The
limited adaptive capacity and/or resilience and high sensitivity of households and communities in
Tororo district increase their vulnerability to hazard exposure necessitating urgent external support.

Hazards experienced in Tororo district can be classified as:

i. Geomorphological or Geological hazards including; stone falls, soil erosion and earth quakes
(minor cases)

ii. Climatological or Meteorological hazards including; floods, drought, hailstorms, strong winds
and Lightning.

iii. Ecological or Biological hazards including; crop pests and diseases, livestock parasites/
vectors and diseases, human disease outbreaks, vermin and wildlife animal attacks and
invasive species.

iv. Human induced or Technological hazards including; bush fires, road accidents and land
conflicts.

However, reducing vulnerability at community, Local Government and National Levels should be a
threefold effort hinged on:

i. Reducing the impact of the hazard where possible through prevention, mitigation, prediction,
early warning and preparedness.

ii. Building capacities to withstand and cope with the hazards and risks.

iii. Tackling the root causes of vulnerability such as poverty, poor governance, discrimination,
inequality and inadequate access to resources and livelihood opportunities.

5.2 Policy-related Recommendations
The recommended policy actions targeting vulnerability reduction include but are not limited to:
i. The government should improve enforcement of policies aimed at enhancing sustainable
environmental health.

ii. The government through MAAIF should review the animal diseases control act because of
low penalties given to defaulters.

iii.  The government should establish systems to motivate support of political leaders toward



Vi.

Vii.

viii.

Xi.

Xii.

Xiii.

government initiatives and programs aimed at Disaster Risk Reduction.

The government should increase awareness campaigns aimed at sensitizing farmers/
communities on Disaster Risk Reduction initiatives and practices.

The government should provide adequate support to existing disaster committees and revive
them where they do not exist at all levels and ensure funding of disaster and environmental
related activities.

The government through UNRA and the District Authority should fund periodic maintenance
of trunk roads and feeder roads to reduce on traffic accidents.

The government through OPM and Meteorology Authority should encourage increased
importation of Lightning conductors and also reduce taxes on their importation.

The government through OPM and Meteorology Authority should enhance support in the
establishment of disaster early warning systems.

The government through MWE and MAAIF should increase funding and support staff to
monitor wetland degradation and non-genuine agro-inputs.

The government through OPM should improve communication between the disaster
department and local communities.

The government through MWE should promote tree planting along road and/or railway
reserves.

The government through MAAIF should fund and enhance recruitment of agricultural
extension workers at sub-county level/town council and also facilitate them.

The government through MAAIF and MWE should support districts to construct flood control
structures in all flood prone areas.
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APPENDIX [I: LIST OF CONTRIBUTORS FROM DISTRICT DISASTER MANAGEMENT

COMMITTEE
S/n| Name of Participant Designation
1 | Epodoi Pauline D/CAO
2 | Owino Felix Senior Planner
3 | Anguti Silas Ag DNRO
4 | Omitta Patrict Owino ADHO
5 | Alloo Eunice Senior Agriculture Officer

APPENDIX I: DATA COLLECTION TOOLS
FOCUS GROUP DISCUSSION GUIDE FOR DISTRICT DISASTER RISK MANAGEMENT FOCAL

PERSONS
District: GPS Coordinates
Interviewer .
Team Name(s) Sub- county: X
Parish: Y:
Village: Altitude
No. |Name of Participants Designation Contact Signature
oduction

Intr
i

iv.

You have all been requested to this session because we are interested in learning from you. We
appreciate your rich experiences and hope to use them to strengthen service delivery across the
district and the country as whole in a bid to improve access to information on Hazards and early
warning.

i. There is no “right” or “wrong” answers to any of the questions. As a Focus Group Discussion

leader, | will try to ask all people here today to take turns speaking. If you have already spoken
several times, | may call upon someone who has not said as much. | will also ask people to share
their remarks with the group and not just with the person beside them, as we are anxious to hear
what you have to say.

This session will be tape recorded so we can keep track of what is said, write it up later for our
report. We are not attaching names to what you have said, so whatever you say here will be

anonymous and we will not quote you by name.

| would not like to keep you here long; at most we should be here for 30 minutes to 1 hour.



Section A: Geomorphological or Geological Hazards (Landslides, rock falls, soil erosion and earth

1.

2.

o

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

quakes)
Which crops are majorly grown in your area of jurisdiction?

Which domestic animals are dominant in your area of jurisdiction?
What challenges are faced by farmers in your area of jurisdiction?

Have you experienced landslides and rock falls in the past 10 years in your area of jurisdiction?
Which villages, parishes or sub-counties have been most affected by landslide and rock falls?

As a way of ranking from Low, Medium, High and Very high, rank the villages, parishes or sub-
counties that have been most affected?

Which crops are maijorly affected by landslides and rock falls in your area of jurisdiction?
In which way are the crops affected by landslides and rock falls?

Which domestic animals are majorly affected by landslides and rock falls in your area of
jurisdiction?

In which way are the domestic animals affected by landslides and rock falls?

Which agricultural practices are being adopted by farmers in a bid to mitigate the above
challenges?

What are the relevant government’s interventions focusing at helping farmers mitigate the
challenges mentioned?

Do you have any earth faults or earth cracks as lines of weakness in your area of jurisdiction?
Have you experienced any earth quakes in the past 10 years in your area of jurisdiction?

Which particular villages, parishes or sub-counties have been majorly affected by earth quakes
in your area of jurisdiction?

As a way of ranking from Low, Medium, High and Very high, rank the villages, parishes or sub-
counties that have been most affected?

What impacts have been caused by earth quakes?

To what extent have the earth quakes affected livelihoods of the local communities in your area
of jurisdiction?

Which mitigation measures have been adopted local communities in a bid to mitigate the above
challenges?

What are the relevant government’s interventions focusing at helping local communities mitigate
the challenges mentioned?



Section B: Meteorological or climatological hazards (Floods, Droughts, Lightning, strong winds,

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

hailstorms)
Have you experienced floods in the past 10 years in your area of jurisdiction?

Which villages, parishes or sub-counties have been most affected by floods?

As a way of ranking from Low, Medium, High and Very high, rank the villages, parishes or sub-
counties that have been most affected?

Which crops are majorly affected by floods in your area of jurisdiction?

In which way are the crops affected by floods?

Which domestic animals are majorly affected by floods in your area of jurisdiction?
In which way are the domestic animals affected by floods?

Which agricultural practices are being adopted by farmers in a bid to mitigate the above
challenges?

What are the relevant government’s interventions focusing at helping farmers mitigate the
challenges mentioned?

Have you experienced drought in the past 10 years in your area of jurisdiction?
Which villages, parishes or sub-counties have been most affected by drought?

As a way of ranking from Low, Medium, High and Very high, rank the villages, parishes or sub-
counties that have been most affected?

Which crops are majorly affected by drought in your area of jurisdiction?

In which way are crops affected by drought?

Which domestic animals are majorly affected by drought in your area of jurisdiction?
In which way are the domestic animals affected by drought?

Which agricultural practices are being adopted by farmers in a bid to mitigate the above
challenges?

What are the relevant government’s interventions focusing at helping farmers mitigate the
challenges mentioned?

Have you experienced hailstorms or Lightning in the past 10 years in your area of jurisdiction?
Which villages, parishes or sub-counties have been most affected by hailstorms or Lightning?

As a way of ranking from Low, Medium, High and Very high, rank the villages, parishes or sub-
counties that have been most affected?

What impacts have been caused by hailstorms or Lightning?



43.

44.

45.

To what extent have the hailstorms or Lightning affected livelihoods of the local communities in
your area of jurisdiction?

Which mitigation measures have been adopted local communities in a bid to mitigate the above
challenges?

What are the relevant government’s interventions focusing at helping local communities mitigate
the challenges mentioned?

Section C: Biological hazards (Crop pests and diseases, Livestock pests and Diseases, Invasive

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

species, vermin and wild-life animal attacks)
Have you experienced any epidemic animal disease outbreaks in the past 10 years in your area
of jurisdiction?

Which villages, parishes or sub-counties have been most affected by epidemic animal disease
outbreaks?

As a way of ranking from Low, Medium, High and Very high, rank the villages, parishes or sub-
counties that have been most affected?

Specify the epidemic animal disease outbreaks that have majorly affected animals in your area
of jurisdiction?

Which domestic animals are majorly affected by epidemic animal disease outbreaks in your area
of jurisdiction?

In which way are the domestic animals affected by epidemic animal disease outbreaks?

Which mitigation practices are being adopted by farmers in a bid to mitigate the above epidemic
animal disease outbreaks?

What are the relevant government’s interventions focusing at helping farmers mitigate the
epidemic animal disease outbreaks mentioned?

Have you experienced any crop pests and disease outbreaks in the past 10 years in your area
of jurisdiction?

Which villages, parishes or sub-counties have been most affected by epidemic animal disease
outbreaks?

As a way of ranking from Low, Medium, High and Very high, rank the villages, parishes or sub-
counties that have been most affected?

Specify the crop pests and disease outbreaks that have majorly affected animals in your area of
jurisdiction?

Which crops are majorly affected by crop pests and disease outbreaks in your area of jurisdiction?
In which way are the crops affected by crop pests and disease outbreaks?

Which mitigation practices are being adopted by farmers in a bid to mitigate the above crop pests
and disease outbreaks?



61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

What are the relevant government’s interventions focusing at helping farmers mitigate the crop
pests and disease outbreaks mentioned?

Have you experienced any epidemic human disease outbreaks in the past 10 years in your area
of jurisdiction?

Specify the epidemic human disease outbreaks that have majorly affected animals in your area
of jurisdiction?

In which way are the humans affected by epidemic human disease outbreaks?

Which mitigation measures have been adopted by local communities in a bid to mitigate the
above epidemic human disease outbreaks?

What are the relevant government’s interventions focusing at helping local communities mitigate
the epidemic human disease outbreaks mentioned?

Do you have any national park or wildlife reserve in your area of jurisdiction?
Have you experienced wildlife attacks in the past 10 years in your area of jurisdiction?

Which particular villages, parishes or sub-counties have been majorly affected by wildlife attacks
in your area of jurisdiction?

As a way of ranking from Low, Medium, High and Very high, rank the villages, parishes or sub-
counties that have been most affected?

What impacts have been caused by wildlife attacks?

To what extent have the wildlife attacks affected livelihoods of the local communities in your area
of jurisdiction?

Which mitigation measures have been adopted local communities in a bid to mitigate the above
challenges?

What are the relevant government’s interventions focusing at helping local communities mitigate
the challenges mentioned?

Are there invasive species in your area of jurisdiction?
Specify the invasive species in your area of jurisdiction?

Which villages, parishes or sub-counties have been most affected by invasive species in your
area of jurisdiction?

As a way of ranking from Low, Medium, High and Very high, rank the villages, parishes or sub-
counties that have been most affected?

Which crops or animals are majorly affected by invasive species in your area of jurisdiction?

In which way are the crops or animals affected by invasive species?



81.

82.

Which mitigation practices are being adopted by farmers in a bid to mitigate the above invasive
species?

What are the relevant government’s interventions focusing at helping farmers mitigate the
invasive species mentioned?

Section D: Human induced or Technological hazards (Land conflicts, bush and forest fires, road

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

accidents, water accidents and environmental degradation)
Have you experienced environmental degradation in your area of jurisdiction?

What forms of environmental degradation have been experienced in your area of jurisdiction?
Which villages, parishes or sub-counties have been most affected by environmental degradation?

As a way of ranking from Low, Medium, High and Very high, rank the villages, parishes or sub-
counties that have been most affected?

What impacts have been caused by environmental degradation?

Which measures have been adopted by local communities in a bid to mitigate the above
challenges?

What are the relevant government’s interventions focusing at helping local communities mitigate
the challenges mentioned?

Have you experienced land conflicts in the past 10 years in your area of jurisdiction?

Which particular villages, parishes or sub-counties have been majorly affected by land conflicts
in your area of jurisdiction?

As a way of ranking from Low, Medium, High and Very high, rank the villages, parishes or sub-
counties that have been most affected?

What impacts have been caused by land conflicts?

To what extent have the land conflicts affected livelihoods of the local communities in your area
of jurisdiction?

Which conflict resolution measures have been adopted local communities in a bid to mitigate the
above challenges?

What are the relevant government’s interventions focusing at helping local communities mitigate
the challenges mentioned?

Have you experienced Road accidents in the past 20 years in your area of jurisdiction?
Which roads have experienced Road accidents?

What impacts have been caused by Road accidents?

100. To what extent have the Road accidents affected livelihoods of the local communities in your



101.

102.

103.

104.

105.

106.

107.

108.

109.

area of jurisdiction?

Which conflict resolution measures have been adopted local communities in a bid to mitigate
the above challenges?

What are the relevant government’s interventions focusing at helping local communities
mitigate the challenges mentioned?

Have you experienced any serious bush and or forest fires in the past 10 years in your area
of jurisdiction?

Which particular villages, parishes or sub-counties have been majorly affected by bush and or
forest fires in your area of jurisdiction?

As a way of ranking from Low, Medium, High and Very high, rank the villages, parishes or sub-
counties that have been most affected?

What impacts have been caused by serious bush and or forest fires?

To what extent have the serious bush and or forest fires affected livelihoods of the local
communities in your area of jurisdiction?

Which mitigation measures have been adopted local communities in a bid to mitigate the
above challenges?

What are the relevant government’s interventions focusing at helping local communities
mitigate the challenges mentioned?



FOCUS GROUP DISCUSSION GUIDE FOR LOCAL COMMUNITIES

District: GPS Coordinates
Interviewer i
Team Name(s) Sub- county: X:
Parish: Y:
Village: Altitude
No. |Name of Participants Village/ Parish | Contact Signature

Introduction

v. You have all been requested to this session because we are interested in learning from you. We
appreciate your rich experiences and hope to use them to strengthen service delivery across the
district and the country as whole in a bid to improve access information on Hazards and early
warning.

vi. There is no “right” or “wrong” answers to any of the questions. As a Focus Group Discussion
leader, | will try to ask all people here today to take turns speaking. If you have already spoken
several times, | may call upon someone who has not said as much. | will also ask people to share
their remarks with the group and not just with the person beside them, as we anxious to hear
what you have to say.

vii.This session will be tape recorded so we can keep track of what is said, write it up later for our
report. We are not attaching names to what you have to what is said, so whatever you say here
will be anonymous and we will not quote you by name.
viii. | would not like to keep you here long; at most we should be here for 30 minutes- 1 hour.
Section A: Geomorphological or Geological Hazards (Landslides, rock falls, soil erosion and earth
quakes)
1. Which crops are majorly grown in your community?

2. Which domestic animals are dominant in your community?

3. What challenges are faced by farmers in your community?

B

Have you experienced landslides and rock falls in the past 10 years in your community?
Which villages and parishes have been most affected by landslide and rock falls?

o

6. As a way of ranking from Low, Medium, High and Very high, rank the villages and parishes that
have been most affected?
7. Which crops are maijorly affected by landslides and rock falls in your community?

8. In which way are the crops affected by landslides and rock falls?



10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Which domestic animals are majorly affected by landslides and rock falls in your community?
In which way are the domestic animals affected by landslides and rock falls?

Which agricultural practices are being adopted by farmers in a bid to mitigate the above
challenges?

What are the relevant government’s interventions focusing at helping farmers mitigate the
challenges mentioned?

Do you have any earth faults or earth cracks as lines of weakness in your community?
Have you experienced any earth quakes in the past 10 years in your community?

Which particular villages, parishes or sub-counties have been majorly affected by earth quakes
in your community?

As a way of ranking from Low, Medium, High and Very high, rank the villages, parishes that have
been most affected?

What impacts have been caused by earth quakes?

To what extent have the earth quakes affected livelihoods of the local communities in your
community?

Which mitigation measures have been adopted local communities in a bid to mitigate the above
challenges?

What are the relevant government’s interventions focusing at helping local communities mitigate
the challenges mentioned?

Section B: Meteorological or climatological hazards (Floods, Droughts, Lightning, strong winds,

21.

22.

23.

24.

25.

26.

27.

28.

hailstorms)
Have you experienced floods in the past 10 years in your community?

Which villages and parishes have been most affected by floods?

As a way of ranking from Low, Medium, High and Very high, rank the villages and parishes that
have been most affected?

Which crops are maijorly affected by floods in your community?

In which way are the crops affected by floods?

Which domestic animals are majorly affected by floods in your community?
In which way are the domestic animals affected by floods?

Which agricultural practices are being adopted by farmers in a bid to mitigate the above
challenges?



29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

What are the relevant government’s interventions focusing at helping farmers mitigate the
challenges mentioned?

Have you experienced drought in the past 10 years in your community?
Which villages and parishes have been most affected by drought?

As a way of ranking from Low, Medium, High and Very high, rank the villages and parishes that
have been most affected?

Which crops are majorly affected by drought in your community?

In which way are crops affected by drought?

Which domestic animals are majorly affected by drought in your community?
In which way are the domestic animals affected by drought?

Which agricultural practices are being adopted by farmers in a bid to mitigate the above
challenges?

What are the relevant government’s interventions focusing at helping farmers mitigate the
challenges mentioned?

Have you experienced hailstorms or Lightning in the past 10 years in your community?
Which villages and parishes have been most affected by hailstorms or Lightning?

As a way of ranking from Low, Medium, High and Very high, rank the villages and parishes that
have been most affected?

What impacts have been caused by hailstorms or Lightning?

To what extent have the hailstorms or Lightning affected livelihoods of the local communities in
your community?

Which mitigation measures have been adopted local communities in a bid to mitigate the above
challenges?

What are the relevant government’s interventions focusing at helping local communities mitigate
the challenges mentioned?

Section C: Biological hazards (Crop pests and diseases, Livestock pests and Diseases, Invasive

46.

47.

48.

species, vermin and wild-life animal attacks)
Have you experienced any epidemic animal disease outbreaks in the past 10 years in your
community?

Which villages and parishes have been most affected by epidemic animal disease outbreaks?

As a way of ranking from Low, Medium, High and Very high, rank the villages and parishes that
have been most affected?



49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Specify the epidemic animal disease outbreaks that have majorly affected animals in your
community?

Which domestic animals are majorly affected by epidemic animal disease outbreaks in your
community?

In which way are the domestic animals affected by epidemic animal disease outbreaks?

Which mitigation practices are being adopted by farmers in a bid to mitigate the above epidemic
animal disease outbreaks?

What are the relevant government’s interventions focusing at helping farmers mitigate the
epidemic animal disease outbreaks mentioned?

Have you experienced any crop pests and disease outbreaks in the past 10 years in your
community?

Which villages and parishes have been most affected by epidemic animal disease outbreaks?

As a way of ranking from Low, Medium, High and Very high, rank the villages and parishes that
have been most affected?

Specify the crop pests and disease outbreaks that have majorly affected animals in your
community?

Which crops are majorly affected by crop pests and disease outbreaks in your community?
In which way are the crops affected by crop pests and disease outbreaks?

Which mitigation practices are being adopted by farmers in a bid to mitigate the above crop pests
and disease outbreaks?

What are the relevant government’s interventions focusing at helping farmers mitigate the crop
pests and disease outbreaks mentioned?

Have you experienced any epidemic human disease outbreaks in the past 10 years in your
community?

Specify the epidemic human disease outbreaks that have majorly affected animals in your
community?

In which way are the humans affected by epidemic human disease outbreaks?

Which mitigation measures have been adopted by local communities in a bid to mitigate the
above epidemic human disease outbreaks?

What are the relevant government’s interventions focusing at helping local communities mitigate
the epidemic human disease outbreaks mentioned?

Do you have any national park or wildlife reserve in your area of jurisdiction?

Have you experienced wildlife attacks in the past 10 years in your community?



69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

Which particular villages and parishes have been majorly affected by wildlife attacks in your
community?

As a way of ranking from Low, Medium, High and Very high, rank the villages and parishes that
have been most affected?

What impacts have been caused by wildlife attacks?

To what extent have the wildlife attacks affected livelihoods of the local communities in your
community?

Which mitigation measures have been adopted local communities in a bid to mitigate the above
challenges?

What are the relevant government’s interventions focusing at helping local communities mitigate
the challenges mentioned?

Are there invasive species in your community?
Specify the invasive species in your community?
Which villages and parishes have been most affected by invasive species in your community?

As a way of ranking from Low, Medium, High and Very high, rank the villages and parishes that
have been most affected?

Which crops or animals are majorly affected by invasive species in your community?
In which way are the crops or animals affected by invasive species?

Which mitigation practices are being adopted by farmers in a bid to mitigate the above invasive
species?

What are the relevant government’s interventions focusing at helping farmers mitigate the
invasive species mentioned?

Section D: Human induced or Technological hazards (Land conflicts, bush and forest fires, road

83.

84.

85.

86.

87.

88.

accidents, water accidents and environmental degradation)
Have you experienced environmental degradation in your community?

What forms of environmental degradation have been experienced in your community?
Which villages and parishes have been most affected by environmental degradation?

As a way of ranking from Low, Medium, High and Very high, rank the villages and parishes that
have been most affected?

What impacts have been caused by environmental degradation?

Which measures have been adopted by local communities in a bid to mitigate the above
challenges?



89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

What are the relevant government’s interventions focusing at helping local communities mitigate
the challenges mentioned?

Have you experienced land conflicts in the past 10 years in your community?

Which particular villages and parishes have been majorly affected by land conflicts in your
community?

As a way of ranking from Low, Medium, High and Very high, rank the villages and parishes that
have been most affected?

What impacts have been caused by land conflicts?

To what extent have the land conflicts affected livelihoods of the local communities in your
community?

Which conflict resolution measures have been adopted local communities in a bid to mitigate the
above challenges?

What are the relevant government’s interventions focusing at helping local communities mitigate
the challenges mentioned?

Have you experienced Road accidents in the past 20 years in your community?
Which roads have experienced Road accidents?
What impacts have been caused by Road accidents?

To what extent have the Road accidents affected livelihoods of the local communities in your
community?

Which conflict resolution measures have been adopted local communities in a bid to mitigate
the above challenges?

What are the relevant government’s interventions focusing at helping local communities
mitigate the challenges mentioned?

Have you experienced any serious bush and or forest fires in the past 10 years in your
community?

As a way of ranking from Low, Medium, High and Very high, rank the villages, parishes or sub-
counties that have been most affected?

What impacts have been caused by serious bush and or forest fires?

To what extent have the serious bush and or forest fires affected livelihoods of the local
communities in your community?

Which mitigation measures have been adopted local communities in a bid to mitigate the
above challenges?

What are the relevant government’s interventions focusing at helping local communities
mitigate the challenges mentioned?



SPATIAL DATA COLLECTION SHEET FOR HAZARD VULNERABILITY AND RISK MAPPING

District: Coordinates
Observer Name: Sub- county: X:
Date: Parish: Y:

Village: Altitude
Slope characterization |Bio-physical Vegetation

characterization

characterization

Slope degree
(e.g 10, 20, ...)

Soil Texture

Veg. cover (%)

Slope length (m)
(e.g 5,10, ...)

Soil Moisture

Tree cover (%)

Aspect (e.g N,

Shrubs cover

NE...) Rainfall (%)

Elevation (e.g high, , Grass / Herbs
Drainage o

low...) cover (%)

Slope curvature (e.g Temperature Bare land

concave, Covex...) P cover

Land use type (tick)
Bush

Grassland
Wetland
Tree plantation

Natural forest
Cropland
Built-up area
Grazing land
Others

Area Description (Susceptibility ranking: landslide, mudslide, erosion, flooding, drought,
hailstorms, Lightning, cattle disease outbreaks, human disease outbreaks, land conflicts,
wildlife conflicts, bush fires, earthquakes, faults/ cracks, pictures, any other sensitive

features)
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