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Abstract

In August 2003, a Category 5 hurricane hit the gulf
coasts of Mississippt  and Louisiana.  The
hurricane’s  destructive  winds  bombardead
coastlines, lcading to the displacement of
populations, a considerable death count, fleoding,
and environmental damage. 1t s ostimated that
property damage cost reached billions of dotlars.
For experts and disaster managers around the
world, some questions relating to  disaster
mitigation  remain  unanswered, This  paper
examines the causes, implications. und human
factors related to damage. and presents a critical
pedagogy of the impacts of Hurricane Katrina.
Scientific facts are examined, while the social
factors and environmental damage are assessed 1o
outline critical tessons learned from Katrina, They
provide helpful insights to disaster refiet managers
and planners elsewhere who may be confronted by
a disaster of such magnitude. This paper suggesis
that  lessons  derived  from cgmpa“%sunc md
contrasts learnt from Katrina devas
mutual collaboration between iz
East Africa and North America.

i
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Introduction

This paper presenls a
investigates the ¢ouse anc
Katrina.  The ,u.d;
nm ortant city pecause of T

was the epitome of the H

Acgording to Wombie e
Louisiana is subjectea 1o e
severe impacts from hurric
of river channels and co
sali water inundation. iF
residents of’ New Orleans and o
received a news dispatch spe Mm
from both TY
rhitp:/Awww.sih oG, govili Ratei
Hurricane Katrina made a landt
area (CDC 20035) with winds of -
2005) as a Category 3 hurricane ¢

NOAA 2006). Defying a government advisory
some people remained behind for a variety of
reasons outlined by (Van Herden and Bryan,
2007). including bur not limited to poverty, lack of
logistics and mobility. physical challenges, outright
defiance, and emotional bonds to family, friends,
pets and the city. Immediately after the landfall on
the coast there was siow rise of water (Womble ef
ai, 2006). Some of people who remained behind
gathered at the New Orieans >uper Dome as
directed by government advisories.  High winds
brought down trees, damaged the Superdumes
outer covering, shattered weakened wooden and
‘crick homes and torrential rains flocded streets.

Rising waters tossed cars and boats onto highways
and homes. Storm surges caused widespread
damage along the coast. with waves sometimes
reaching heights of eight metres.

Van-Herden and Bryan (2007} discuss events after
Katrina landfall. Pcopie and animals retreated 10
and camped on elevated highway ramps and
Pearby rooflops waiting to be rescued. Boats and
helicopters became the primary means of rescu
New Orleans Police were out-manned. and il;~
equipped to deal with the siwmnon.  Hurricane
Katrina  destruction  caused  power  blackouts,
disabling radic and television communications,
cell-phone  towers, and  ‘elephone  lines, A
breakdown in cammunication s 4 an already
skeleton comumand and control wcrire. Belore
Hurricane Katrina  the ¢f  National
Guardsinen had been dc 1GUS OVErsEds
conflicis; those pr 1o effectively
iackle evastation. M \f the New
Orleans Police Deparument 10 looting
food, water, ' for survival, as others
sngaged in misdee same public they
sWOre to protect.

[

Van-Herden and Brvan expiain further that in the
New Orleans Superdome, afier @ fow davs with
inadequate law and order, overcrowding and fear
led to rapes, theft, murder, and beatings. National
Guardsmen from other states and U.S. federal
government Toops had 1o be deployed to restore
law apd order, after which evacuation (o
neighboring states proceeded more efficiently. The
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public watching TV wondered whether this was the
same country that aided other nations at times of
distress.  Although there was talk of limited
government rcsources, the under-utilization of
resources was an ironic observation.

Hurricane Katrina’s Impact on Louisiana’s
Transportation Infrastructure

The overview of damage painted a disturbing
picture (Rix er af, 2006). Over 45 bridges
sustained damage in the Gulif of Mexico states,
mostly related to loose barges and boats crashing
consistently into the bridges pilings. There was
also extensive damage to roads in storm surge
areas. Along the southern coast roads were
impassable, Debris on roads and bridges caused
major disruption as displaced cars, uprooted trees,
boats, and leaking sewerage, blocked any chances
of escape after the storm subsided. Mississippi,
Alabama (FEMA 2006), and Louisiana were
affected by coastal flooding from storm surge
(NOAA 2005). Damages from Hurricane Katrina
damaged electricity and public-service facilities of
drinking water supply and treatment and sewage
treatment nlants (Copeland 2005).

Hurricane Katrina  Relief FEffort and
Challenges: Overview

With abour a million people displaced, a massive
relicl effort was undertaken, requiring thousands of
volunteers. Help included providing logistical
support at available facilities, churches, and other
local institutions. It was necessary to provide
assistance long after Hurricane Katrina (Van
Herden and Bryan, 2007). This reguired long-term
strategies including temporary housing, welfare,
clothing and food vouchers, medicine, and
equipment.  With a massive charity challenge,
major charity non-govermmental and faith based
organizations had t play a role in stabilizing a
displaced population. Most evacuees sought
refuge with close relatives, friends, co-workers,
classmates, religious institutions, and shelters. The
first author of this paper not only had to house nine
evacuees at his house, but also had to assist the
Kenyan embassy in Washington DC to account for
New Orleans residents of Kenyan origin (Jamhuri
Magazine, 2005), as well as mobilize help for the
evacuees who did not qualify for any kind of
federal assistance.

Internationally the major question was “Hhat was
the role of the U S governmen?”  The US
government has tiers of government equipped 1o
deal with such an eventuality. but because of
specialization different agencies have different
departments and bureaus, hence the question “iWhay
aid  Federal  Emergency  Management  Agency
(FEMA)  faii?” FEMA’'s failures were a
manifesiation of evervthing that went wrong in

New Orleans. It was a compounded situation of
many factors. Some of the tfactors highlighted by
Van-Herdeen and Bryan (2007) are: a)
communication breakdown; b) poor decision
making; ¢) poor coordination; d) under estimation
of the problem; and c¢) untimely action. The
FEMA Director was recalled to Washington DC
and finally forced to resign (Washington Post
Company, 2005). The situation necessitated the
US government to seek international assistance.
Several countries offered cash, material aid, and
troops. ‘The Kenya government responded by
donating 7.5 million US dollars. Did trends
indicate a profiling or discrimination?  The
polemic about the impact of the largest migration
of people in U.S. since the Civil War and Post
Reconstruction is not vet resolved but the issues
revolve around: a) Race, b) Class, ¢) Age, d)
Education, and e) Income.

Environmental Issues and the Role of
Technology

The devastation by Hurricane Katrina was mainly
water related leading to a wide range of damages
(Copeland 2003). The impacts were biological
(Sheikh 2005), environmental (U.S. Army Corps of
Engineers 2006), and health related (Stoppler
2005). Hurricane Katrina altered coastal wetland
areas, affected wildlife habitats (U.S. Army Corps
of Engineers 2006), and caused flooding (Esworthy
et al, 2003, Sheikh 2005, Copeland 2005).

The main role of technology was forecasting,
visualization and forensic engineering after
Hurricane Katrina. Iurricanc-induced  storm
surges, waves, and ran all contributed to
widespread coastal flooding, particularly in low
relief areas in the Gulf of Mexico Coast. Data was
required to evaluate the extent of inundation to
enable the planning of emergency relief, infra-
structure repair, and generate flood risk maps.
With the help of computer models and visual
evidence, scientists and engineers at Louisiana
State University's Hurricane Center concluded that
Katrina's storm surges did not overtop most of the
levees (Womble er af 2006). Technology was
helpful in explaining the cause of the floods,
supporting scientific analysis and helping to model
mitigation efforts and sirategies as well as
highlight economic issues.

Impact of Hurricane Katrina on Gulf Coast

The impact of Hurricane Katrina on gulf coast was
significant (EPA 2005a, FPA 2005b).  Several
thousands of people weare rescued but a few
thousands are still missing and unaccounted for.
Hurricane Katrina exposed the startling fact that
the country was unprepared for a complex major
disaster caused by the ex.eme environmental
forces (Van-Hcerden and Bryan, 2007). It was
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flooding and not high winds that inflicted the most
devastation to New Orleans (Demas, 2006, EPA
2005a).  Eighty-percent of Ncw Orleans was
flooded by four major breaches and a dozen
smaller ones along the levee svstem (Womble,
2006). In the end, nearly 100.000 homes were
inundated. The impact was disastrous on water
quality, (LDEQ, 2006) with chemical and
microbiological contamination resulting in water
full of pathogens and toxicants {Manheim, 2005,
NRDC, 2005, Pardue er al, 2005, Presley, 2005
and Roper, 2005). The causes of levee failure have
now been positively identitied. Katrina’s storm
surge overtopped some levee sections. Most of the
floodwater damage occurred in New Orleans, LA
(Esworthy et al. 2005). The flooded parts of New
Orleans were below sea level, lacking natural
dratnage (Esworthy ef o/. 2005). The earthen levee
system failure along [.ake Pontchartrain resulted in
up to 80 percent of New Orleans to be flooded
(NOAA 2003). Comparisons and contrasts made
with East African disasters provide interesting
observations,

Disaster Managenient Prediction and Early
Earning in East Africa

Kisoyan (2005) outlines the major disasters in East
Africa as: a) Famipne, b)Y Floods, ¢) Disease
epidemics, and dy Traffic accidents, others are a)
Fires, b) Landslides. ¢} Invasive species d)
Terrorism, €) Food poisoning, and {) Tsunamis,
Contributing  factors arc  climatic  variability.
population increase. land degradation. and glotal
warming. The compounding tactors are poiitical
instability / insecurity. noverty  and  peor
communication network {LaTrobe. and Davis.
2003).  Trends uand patterns  demonstraic o
significant increase in  frequency of

Disaster management capacity is hampur
lack of policy (Kratt, ¢/ al. 20055 weakn
the institutional Tamework lfor  coord
undeveloped emergency response

fow budgefary  support.  and b
rraditional institutions and Xnowlex
and Davis, 2003; Clav, 2002 71
comprehensive preparedness
and prevention.  Observalion
‘ndicated reactionary emergency ¢
as an over-gependence on extema:
Twigg, 2004),

Capacity  Building  Requircd  for  Data
Management in East Africa
Like in North America, globa
role in determining ramnfali varia:
Africa, but due to limited obsers ]
availabie information is not adec
forecasting in the East Afiican i
huilding is  required  in

Poveans pi

[Sh

ling

management/processing, c¢limate change mode

and building of regional climate change scenarios
should be undertaken. Early warning products
would enable users to put mechanisms in place for
coping with extreme climate and weather related
risks for sustainable development in the region.
There is a need for specific users of climate
information to share information. The untapped
opportunities for solutions are many. They range
from a) existing institutions/universities, b) a pool
of trained manpower, ¢) the availability of free data
sources, ) public awareness, e) improved
communication networks, 1) regional, g) relative
political stability in the region and h) networking
and linkages. Some of the sectors required fo
cooperate and coordinate inciude among others:
agriculture and livestock sectors, natural resource
management, energyv, health, transport networks,
infrastructure management.

Modelling capabilities are still weak in the region
and there is need for a core of scientists in the area
of disaster modelling. Indigenous knowledge (1K)
is very critical.  Climate data and observational
nelwork needed to monitor, understand, detect,
oredict and attribute the complex and closely
related climate change processes is still a major
problem in the reglon. Risk identification involves
hydro-meteorological, physical, socio economic
data, and expertise. The comparison of how one
gathers risk identification data. versus how and
when decision makers act on the results is a good
hasis for comparing the western Kenva situation
with that of the southern United States. An
excellent mode! recommended o address the
perennial Nzoia floods is the Geospatial Stream
low Model (GeoSFM), from USGS FEWS NPT,
based at FROS Data Center, USA iDvorsky ef al.,
1999 and ERQS Data Center interpational Program
2006), FEWS-NET is a USAID-funded activity
whose purpose is to provide obfective information
about food security conditions (EROS Data Center
‘mernational Program 2006). The TEWS NET
weather hazards assessment process and products
friclude participation by FEWS NET field and
home offices, NOAA-CPC, USGS. NASA, and a
aumber  of  other  nationai  wnd  regional
arganizations in ihe countries concerned, GSM
cxemplifies the role of LIS in o monitoring,
and has been successfully appiied ro the Mid-West
Fioods of 1993 and has teen snccessiully applied
in Southern and East African rivers,  Model
vatidations appiied o the Nzoia and Limpopo
River basins were satisfactory,

A pood example of a successtul disaster forecast
modelling is that of River Tana. the source af 75%
of Kenva's power (Gadain er of, 2006). La Nina
1999-2000 droughts in Eastern Kenya led to water
shortages, severs cutbacks in power generation.
power rationing, and blackouts, with estimated
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losses at $2 million per day. Flooding in June
2003 displaced an estimated 10,000 people. From
the model it was evident that risk identification
offers potential for improving early warning
systems and consequently better contingency
planning.

Comparison of East African Flooding vs.
Hurricane Flooding

The table below compares the resources,
challenges and issues between the River Nzoia
floods and the hurricane related flooding in the
Gulf of Mexico.

Table 1: Comparison between R. Nzoia floods and hurricane related floods in the Mexican Gulf.

[ Resources, challenge or issue

River Nzoia Disaster

Hurricane Katrina Disaster

. Monetary Resource Scarce Adequate
Experts/Decision maker coordination Needs [mprovement Needs improvement
modelling/Simulation Requires refinement Well established
Quick Response Fair Needs Improvement
Pre-Emergency Drills Lacking 1.acking }
Data Monitoring Needs Improvement Adequate ]

Lessons Learnt

Hurricane Katrina demonstrated that resources and
expertise alone are not adequate to mitigate a large
scale human disaster. In developing countries
there is the mistaken notion that adequate resources
and cxpertise is able to tackle major disasters. In
disaster management planning there necds to be
swell coordinated communication, manpower and
equipment coordination, and networks linking data
transfer constantly between experts and decision
makers {SADC, 1994, SADC. 2000). In tackling
Hurricane Katrina the experts did an excellent job
with hurricane forecasting, data acquisition, as well
as model simulation of hurricane  impact.
Cvidently, either the first line responders did not
prepare adequately, or the decision makers either
underestimated the impact of the hurricane or were
otherwise inadequately prepared.

The Way Forward

Scientists in North America and the Gulf of
Mexico region have a wealth of information, data,
and lessons learnt from Hurricane Katrina. East
African disaster managers can use these lessons to
incorporate worst case scenarios in disaster
management  planning. Least-developed
economies are widely perceived as most
economically vulnerable, experiencing the greatest
dircct losses relative to a country’s wealth.
However, where a high proportion of impacts are
on the assets and livelihoods of poor. scif-
provisioning households these losses were likely to
be inadequately recorded. These effects are now
more visible because of media coverage and the
publicity surrounding humanitarian response. At
higher levels of development, the financial costs of
capital losses are massive (as illustrated by Kobe
volcanic eruption and Hurricane Katrina), but the
economic impacts of disasters are proportionately
less.

The power to mandate government action and
accountability belongs to the voters. Scientists

from the African Diaspora can be very helpful in
creating exchange programs with their colleagues
at universities in Cast Africa. The most critical
issue to be addressed is that of capacity building.
Scientists from the developed countries can assist
in the development of GIS and Remote Sensing
applications. Cultural and technological exchanges
between scholars and other governmental agencies
could provide developing countries skills in GIS
modelling. One project that lends itself to potential
collaboration is the long term flood mitigation of
the River Nzoia basin, The author suggests some
tangible projects that can be initiated by scientis's
working together from the two regions.

References

Benson, €., and Twigg, J. (2004). Measuring
Mitigation: Methodologies for Assessing
Natural Hazard Risks and the Net Benefits of
Mitigation. Geneva: ProVention Consortium,
Available at:
http://www.proventionconsortium.org/mainst
reaming_tools.

CDC (2003). Infecticus Disease and Dermatologic
Conditions in Evacuees and Rescue Workers
after Hurricane Katrina—Multiple States,
August—September, 2005. September 26.
Center for Disease Control MMWR
Dispatch. 54: 1-4. Retrieved on January 25,
2007 from
http://ede.gov/mmwr/preview/mmwrhtml/m
m54d926al.htm

Clay, E. (2005). Aftershocks: Natural Disaster
Risk and Economic Development Policy
QOverseas Development Institute, ODI
Briefing Paper November 2005

Copeland, C. 2005. Hurricane-Damaged Drinking
Water and Wastewater Facilities: Impacts,
Needs, and Response. October 19. CRS
Report for Congress.

EROS Data Center International Program (2006).
USGS FEW -NET Flood Risk Model. URL:




Volume 1: Issue 1, 2007

Intj. disaster manag.risk. reduct. ISSN; 1992-2744

http://edcintl.cr.usgs.cov/fews/stream{lowmo
del.html

Demas, C. R, (20006). U.S. Geological Surbey
Louisiana Water Science Assessment of the
Impacts of Hurricane Katrina in Louisiana.
U.S. Department of Interior, U.S. Geological
Survey Louisiana Water Science Center.

Dvorsky, LR, James, V., and Artan, G. (1999),
Flood Risk Monitoring in The Greater Horn
of Africa Using Meteosat-Based Daily
Rainfall Estimates and a Distributed
Parameter Soil Water Balance Model Within
a QIS Framework. In Morel-Seytoux, H.l.,
(Ed.), American  Geophysical Union
Hydrology Days,

EPA. (2005a). Hurricane Response 2003:
Environmental Assessment Summary for
Areas of Jefferson, Orleans, St, Bernard, and

laquemines Parishes Flooded as a Result of
Hurricane Katrina. Environmental Protection
Agency, Washington, DC.

EPA, (2005b), Hurricane Response 2005. Murphy
(il Spill. Environmental Protection Agency,
Washington, DC.

Esworthy, R., Schierow, L.J., Copeland C., and
Luther, L. 2005, Cleanup after Hurricane
Katrina:  Environmentai  Coasiderations.
October 13. CRS Report for Congress.

FEMA (2006). High Water Mark Collection for
Hurricane Katrina in Alabama. April 3.
FEMA-1605-DR-AL

Gadain, H., Bidault, N. Stephen, L., Watkins, B.,
Dilley, M. , and Mutunga, N. (2006).
Reducing the Impacts of Floods through
Early Warning and Preparedness:A Pilot
Study for Kenya Disaster, Risk Management
Series No. 6 Natural Disaster Hotspots Case
Studies: Disaster Risk Management Series In
Arnold, M., Chen, R.S., Uwe D., Dilley. M.,
Arthur L., Lerner-Lam, Randolph E. P., Zoe
T. (Eds.). The World Bank, Hazard
Management Unit, 2006, Washington, D.C.

IDB. (2006). Draft Disaster Risk Management
Policy. Washington, DC: Inter-American
Development Bank, Available at:
hitp//www.iadb.ore/sds/doc/ENY-
DraftDRMPolicy-E.ndf

Jamhuri Magazine (2005). NEEDS ANALYSIS:
Kenya Katrina Victims. Tuesday, 13
September 2005

Kisoyan P. K. (2005). Historical Perspective of
Natural Disasters in Kenva, Geo-information
for Disaster Management in Eastern Africa
Conference: Makerere University, Kampala,

Uganda, 14 -23 September
2005http://www.ite.nl/unu/dgim/unedra/refre
sher.asp

Kratt, P. (2005). Reducing The Risk of Disasters:
SiDA’s Effort 1o Reduce Poor People’s
Vulnerability to Hazards. Report number

SIDA22204en., Stockholm: Swedish
International ~ Development  Cooperation
Agency (SIDA). Available at:

http://www.sida.se/shared/jsp/download.isp?
f=SIDA22204en_web.pdf&a=17204

La Trobe, S., and Davis, I. (2005). Mainstreaming
Disaster Risk Reduction: A  Tool for
Development  Organisations.  Teddington,
UK: Tearfund, (2005). Available at:
nttp://tilz teartund.org/Research/Climate+cha
nge+and-tdisasters+policy

Louisiana Department of Environmental Quality,
Water Quality Assessment Division. (2006).
Post-Katrina Water Quality Assessment.
LDEQ Publication, Baton Rouge, LA

Manheim, F. T. (2005). Interpreting the Influence
of Contaminants in Flood Waters from New
Orleans on Lake Pontchartrain. Geological
Society of America, 2005 Annual Meeting
Paper #LB1-3.

NOAA. (2005). Climate of 2005: Summary of
Hurricane Katrina. Retrieved on January 25,
2007 from
hitp://'www.ncde.noaa.cov/oa/climate/researc
h/2005/katrina.himl

NOAA (2006).  Humicane Katrina — Most
Destructive Hurricane Ever. Retrieved on
January T2, 2007 from

http://www.katrina.noaa.gov

Sheikh, P. 2005, The Impact of Murricane Katrina
on Biological Sources. October 18. CRS
Report for Congress. Washington, DC.

NRDC  (Nationa!l Resources Defense Council).
2005. New Orleans Environmental Quality
Test Results.

Pardue, JLH.. WM. Moe, D. Mclnis, L.J.
Thibodeauz, K.T. Valsaraj, E. Maciasz, L
Van Heerden, N, Korevee, and Q.Z. Yuan.
(2005).  Chemical and Microbiological
Parameters in New Orlcans  Floodwater
Following Jlurricane Katrina. Environmental
Science and Technology 39(22): 8591-8599.

Presley, S.M., T.R. Rainwater, G.P. Austin, S.G.
Platt, J.C. Zak, G.P. Cobb, E.J. Marsland, K.
Tian, B. Zhang, T.A. Anderson, S.B. Cox.
M.T. Abel, B.D. Leftwich, J.R. Huddleston,
RM. lJeter, and R.J. Kendall. (2006).
Assessment of Pathogens and Toxicants in
New Orleans, LA Following Hurricane
Katrina.  Environmental  Science  and
Technology 40(2): 468-474.

Rix. G. J., and DesRoche, R. (2006). Hurricane
Katrina's Impact on Louisiana's
Transportation Infrastructure.  Library_and
information _Center Schoal of Civil and
Environmental Engineering (CEE) Georgia
University of Technology. Retrieved from
http://hdLhandle net/1853/943 1

Roper, W.E., Weiss, K.J.and Wheelcr, LI
(2006).

Water Quality Issues in New

h




Volume 1: Issue 1, 2007

Intj. disaster manag.risk. reduct.

ISSN: 1992-2744

Orleans During  Kaftrina  Recovery
Operations. Paper No: UC1604, EPA.

SADC. (1994). Regional Integration in Southern
Africa.  Proceedings of the Annual
Consultative Conference, Gaborone 26-28
January 1994.

SADC. (2000). Regional Disaster Management
Framework for SADC.

Sheikh, P. A. 2005. The Impact of Hurricane
Katrina on Biological Resources. October
18. CRS Report for Congress.  Washington,
DC.

Stoppler. M.C., Shiel W.C. k. [Eds)] (2005}
Hurricane Katrina Damage Brings Major
Health [ssues. Retiieved on January 235,

2007 from
hitp://'www.medicinenet.com/seript/main/art,
asp?=53227

The  Washington Post  Company, (2005).
Hurricane Katrina Aftermath, what went
wrong? The Forccast, The Response.

Washington Post September 11, 2005.
Appears as :

http:/fwww.washingtonpost.com/wp-
dyn/content/cusiom/2005/09/1 1/CL2005091
100067.html

U.S. Army Corps of Engineers. (2000). Louisiana
Coastal Protection and Restoration Enclosure
D Existing Environmental Conditions. June
Report.

Van-Heerden, 1., and Bryan, M. (2007). The
Storm: What Went Wrong and Why During
Hurricane Katrina--The Inside Story from
One Louisiana Scientist. Penguin Books.

Womble, I.A., Ghosh, S., Adams, B.J. and Carol J.
Friedland.  (2006).  Advanced Damage
Detection for Hurricane Katrina: Integrating
Remote Scnsing and VIEWS™  Ficid
Reconnaissance. MCEER Special Report
Series.  Volume 2. Available at
http://meeer. buttalo.edu/publications/Katrina




International Journal for Disaster Manageneni & Risk Reduction. Vol. 1 No. I, pp7-11 June 2007 1SSN: 1992-2744
OCDMHA, Masinde-Muliro University of Science & Technology

Early Warning and Contingency Planning for Disaster
Preparedness in Kenya

J. Ndikaru Wa Teresia
Catholic Archdiocese of Nairobi
P. O. Box 37173, Nairobi, Kenya

Abstract to a hazard that could result into a disaster. Early
warnings refers o information that comcs to &

This paper focuses on the main considerations . i .
community prior to disaster

taken to provide sustainable solutions to disasters
by discussing the significance of early warning and

(_:onti_ngency‘planning that are key in preparing for Every year, disasters affect tens of hundreds of
imminent disasters.. Early warming strategies are peopileu'm Kenya. The underprivileged tend to be
d‘SCUE}Sed by focusing on the role they play in affected more by disasters than the privileged rich
§nsurar1gthat the_cc)mmunily and member of public in terms of death rates. shattered livelihoods,
1 ac.lequately informed about the dangers of malnourishment  and Jiseascs. The economic
looming disasters. Additionally emphasis is put on implications of disasters especially  on the
the nexus between effective disaster reduction and developing world  like Kenya cannot  be
early ~warning systems. This paper further overemphﬁsized. The losses an few hours or ONe
underscores the major constraints to early warning day could be cnormous, for instance, Nairobi
systems and priorities that need to be deall with 10 Bomb Blast, many human lives and buildings were
attain 2 fL_mctional early warning system. A destroyed. Once a disaster strikes, friends and
discusston 15 also made on the significance of relatives carry out the averwhelming majority of
contingency ~ planning approaches {0 disuster search and rescic activities. 1t 18 impossible 10
management, 111 which the advantages of having predict how people will respond, but knowing of
and writing incident action plans are also risks and preparing communitics to face them can
addressed. There is @ need for a planning process mprove response. Although some activities such

with specific emphasis on the demobilization as  rescuing people  from derailed  wagons,
passengers plane or a huge trailer may require
heavy equipment. those in charge should ensure
that working equipment and trained crews arc
available. For instance, during early 2006 Marsabit
air tragedy in North-Eastern province, the army
personne!  were called from Nairobi as the

Key words: Disaster, Early warning systems,
Contingency planning, Mitigation, Prepuredness,
vulnerability

Introduction and packground community could not nandle the disaster. The
Disasters in Kenya whether man-made or naturally Nairobi Bomb Blast in August 7, 1989 and Nairobi
occurring are not phenomena of the past. Man- Ronald Ngala St building tragedy was not
made disasters though catastrophic, are usually manageable by the ~community and  the
hard to plan for because they are sporadic and Government; experts were called from Israel for
random events. On the other hand natural disasters recovery. Disasters result in loss of life, homes,
in Kenya are usually seasonal events which are livelihoods, and cconomic activity. The industrial
re'[at'lvely predictab]e and easy to p]an for, such as areas, business districts, €rops and livestock are
drought and floods. Even though natural disasters frequently ravaged during disasters.

can be planned for, such plans seem mnot to be
available or existing ones (if any) are not properly

. ) . Businesses and cconomic entities often face not
implemented. Thus disasters are gtill rampant every

only the loss of a place of husiness, inventory (the

year with devastating impacts: As §uch Kenya blast at the {sracl owned Kikambala Hotel in
needs to have @ VEW comprenensive and an Mombasa in 2000 and Nairobt Norfolk Hotel
actionable disaster plan which should have an Blast.1980), and income during the days of the
el‘abora'te early warning and contingency planning d'\sas{ers; t{1ere are numerous impacts. ‘Supplicrs
dimensions- may be delayed in deljvering products, people may

have lost the means 10 patronize a pusiness, and
Early warning is defined as “the collection, e.mplo.yces and customers may be sullffermg from a
analysis and use of information in order to better lingering trauma that hampers a busmess’ return 1O
understand  the current situation as well as the ngrmahty. Smai} businesscs are typlcaliy'h_a‘rdest
likely future events” (Quarantelli, 1996). It also hit since protective measures may be pr0h1b1twely
refers to the information on degree of danger (risk) expensive. Corporations tend to have more
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measures in place and multinationals are often best
equipped to ~av for usnd carry out mitigation
strafegies.  surprisi orior preparcdness

planning seems o have jittle effect on recovering

¢

from a disaster. aithough this might be due to poor
preparedness nlanning that did not take into
account the special needs of businesscs from the
start.

Warning the Public about Disasters

Communities should be warned about disasters
because early warning signs of a potential critical
event should trigger a contingency planning
process (Metrological Department in Kenya has
severally warned of heavy rains in advance). In all
major disasters, new behaviours and groupings will
cmerge, as people and organizations cope with the
multiple contingencies created that cannot be
handled by routine service delivery. In fact, the
greater the disaster, the more improvisations will
emerge, accompanied by pluralistic decision
making in tasks ranging from evacuation and the
provision of emergency medical services to inter-
organizational  coordination  and  community
priority-setting. Warning has an advantage of
giving psychological preparation for a disaster.
Apart from giving the would be victim a chance to
understand what is likely to happen to them, there
is the chance to sort out a few things depending on
how early the warning comes. For instance, a fire
warning may save all the lives and some property.
[t may also enable the threatened to call the fire
brigade in good time or at least take precautionary
measures that may avert the disaster. In essence,
early warnings that are effectively acted upon can
substantially reduce the damage of any disaster.

The best example of early warning planning is the
biblical story of Noah {The African Bible, 1999),
who planned the construction of boat prior to the
flood (Genesis: 6:15). The boat was stocked with a
food supply sufficient for five months (Genesis:
6:21), and seven days prior to the heavy rain
starting Noah evacuated into the boat (verse 7:1-
10). Noah was warned by God that a flood was
going to take place and he responded by making a
preparedness plan and assembling the necessary
resources to protect his family, domestic livestock
and wild animals.

The early warning planning requires the combined
effort of all those involved as well as the
authoritics {(Genesis: 6:22 - Noah and his family
did carry out all the commands that God gave
him). This requires an appreciation of all the
sources of risk and vuinerability, and the
integration of early warning systems into public
policy and community action.

Early caution has been recognized by the
International community as an cssential element of
disaster reduction strategies and action plans at all
fevels, fr is also recogrived, in many global
frameworks, as an importan: element of sustainable
development. Such global frameworks on early
caution include Agenda 2! or Global Plan of
Action - Rio de Janeiro —Brazil, Yokohana World
Confercnce on National Disaster Reduction and
United Nations Framework Convention on Climate
Change amongst others. All these conferences
identified early warning mainly as a key element of
the International strategy for disaster reduction and
a core component of disaster prevention.

Major obstacles of early warning

In as much as early warning systems are crucial,
there exists several institutional and local capacity
hindrances to their success in Kenya. First, there is
lack of suitable information gathering systems and
sufficient technology to ensure that there is
sufficient evidence of an eminent disaster. The
government needs to make more investment in
upgrading the current early warning systems
infrastructure. Secondly, there lacks community
commitment to accepting early warning messages.
This is evident in flood prone areas, where
residents arc usually informed early but wait until
the disaster occurs for them to evacuate. This is
usually affected by trustworthiness of the messages
at community level. Thirdly, there is a gap between
early warning messages delivered and the
understanding of the appropriate responses to take.
Even with clear messages, no proper follow-up is
done to ensure that there i« a nroper response to the
disaster. There also lacks accountability and
authority by the government in ensuring that early
warning messages are adhered to. Finally, there is
insufficient access te warnings by the most
vulnerable communities who are normally
marginalized informationwise. yet most affected.
The government should ensure that all affected
communities arc cqually treated as far as the
dissemination of early waming messages is
concerned.

Main concern of early warning

The development of carly warning systems by the
Kenva government and communities require
coordinated support and action. One way to
achieve this is through a proper legislation and
political goodwill evidenced by total commitment
in utilizing early warning information to mitigate
disasters. Additionally. there need for sufficient
training  of leaders at all levels as well as
community groups to ensure the community
embraces proper utilisaiion of early warning
information. Further to this, nkages between the
government and non-governmental agencies need
to be strengthened and pmperly coordinated. All
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institutional stakeholders reacting to early warning
messages in a bid to design and implement disaster
reduction intervention need to have joint planning
to avoid duplication of efforts in one arca and
neglecting another.  With  such  coordinated
planning intervention cfforts will reach the wider
community. It is also vilal to develop and
implement benchmarks and  targets for early
warning system performance. This is done for
posterity, such that current lessons can be
duplicated in future. Additionally there is need to
intensify the role of early warning national
development frameworks, national platforms for
disaster risks reduction, and in regional
coordinating mechanisms. Promotion of early
warning in important national and international
fora improving data collection is also key.
Improving data collection will help to ensure unlity
in early warning systems. This can then help in;
protecting basic hazard monitoring and data
infrastructure, improving the quality of warnings
(accuracy, timeliness, relevance), building the
capacities of relevant, including social and
scientific expertise national economic expertise. In
addition to that, data collection will help in
developing and disseminating systematic  risk
assessments and mapping, standardizing early
warning concepts, terminologies, databases, and
information management, and developing networks
for freely exchanging information and experience
among stakeholders and disciplines and enhancing
trans-boundary cooperation and data exchunge.

Contingency planning and considerations

Contingency Planning is linked to preparedness. It
is defined as, “a forward planning process, in a
state of uncertainty in which scenarios and
objectives are agreed, managerial and technical
actions defined, and potential response systems put
in place in order to prevent, or better respond to, an
emergency” (UNHCR, 2000). Contingency
planning is a pre-requisite for rapid and effective
emergency response and there is no rule as 1o when
to start such planning except that when in doubt
develop a contingency plan. It is better 1o plan in
absence of emergencies than during emergencies.

Good information management tools can help
contingency managers create and organize their
plans as well as in executing them. While
contingency plans may often end up in shelves or
file cabinets, a good information management
system can make them and other supportive
materials easily available to managers.

Where two or more jurisdictions are involved, it
would be unrealistic to plan for incidents singly as
an organization. In case of a drought in Turkana,
the Department of Agriculture has to mobilize the

food rcsources which will be transported by
another Department dealing with transport, but
security has to be provided (by another
Department) to ensure the food gets to ils indented
destination). The same applies to medical services.
While the Ministry of Health provides drugs to
counter disaster, these have to be transported to the
disaster zone, a job for the Transport Ministry.

There has to be follow up to ensure recovery of
victims due to the physical as well as the Post
Traumatic Stress Disorders (PTSD) which are
common among the victims. Effective disaster
management has to take care of both the response
and recovery phases. It is also not surprising that
disasters of the same or different kinds may occur
concurrently, causing an overlap in the operational
periods.

Disasters demand the concerted effort of all or at
least most of the agencies dealing with disasters.
For instance, in onc single disaster will trigger
various organizations to assist.

Disaster Planning

There is considerable variation in planning for
disasters. A survey of mitigation and other
preparations for disasters in developing countries
in Asia and the Pacific found that while there was
some minimal planning for natural disasters, bul
almost none for technological disasters (Asia
Development Bank, 1991). A survey of national
disaster plans of developing countries suggests that
governments give less attention to technological
disasters than natural disasters. Mexico City, for
instance, paid little attention to planning for
technological disasters until after the 1983
earthquake.

Disasters cause damage to both humans and
property, so we need to plan for disasters for
various reasons. Such would include the reduction
the disaster shocking effect by planning ahead so
that response is fast once the disaster happens.
Secondly, there could never be any cffective reliet
and response without appropriate and sufficient
planning. Thirdly, disasters cause disorientation
and decreased confidence in  those in
administrative positions such as government
authorities. Planning helps guarantee some budgets
for handling disasters, and finally, in mobilization
of the relevant personnel and other resources in the
shortest time possible during disasters.

Disaster planning includes developing a set of
activities and systems to prepare for and predict
disasters. In particular, this involves, forecasting
and warning systems, community education,
emergency operations centres, and medical and
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food stockpiles arc part of the preparation. This
process can be difficult in areas that are struggling
to develop and where basic infrastructure is
lacking. Funding infrastructure and activities in
these areas for events that may never occur may
seem like a waste of precious financial resources.
Communities should put disaster preparedness
planning on their community agendas and link it to
overall developmental planning - an investment
that need to be protected. This is especially
important in developing countries where disaster
management agencies and awareness at the local
level arc rare, (Quarantelli, 1991}

In planning for disasters, it is vital to have written
plans circulated to all agencies dealing with the
disaster. Written plans are required for the
emergency operation plans.  An  emergency
operations plan is necessary for effective planning
and effective management. This way, resources
can be mobilized in good time or alternatives
saught in advance. The only way people commil
themselves to plans is by having them in writing.
(In any case, disputes are bound to arise with
unwritten plans, and also provide perfect grounds
for negligence). Therefore, contingency plans
provide among others, a lucid statement of
objectives and actions, a foundation for measuring
work/cost efficiency, a foundation for measuring
work development and providing accountability,
and a foundation for guarantee success in disaster
recaovery success.

Disaster planning is a carefully skilled work and
not hastily conceived. For instance, how long does
the drought in Turkana and Kitui areas take? This
means that disaster planners have to understand the
disaster cycle, understand the specific situation,
and establish incident goals and strategic goals.
Incident goals must be measurable and make good
sense, be within suitable safety limits and cost-
effective.

Discussion and conclusion

Disaster should be used as a an opportunity to take
Hleps Lo reduce vulnerability as people are often
maore open 1o change at that time (when a disaster
strikes, the planning should be made firm in the
sense of application, e.g. the tragedy in Nairobi
buildings or fire in slums in Nairobi). Disaster
plans can have far reaching benefits beyond the
community it is designed 1o assist (e.g., security of
the particular country in regards to terrorist threat).

The community should prepare for possible
disaster including planning prior and after the
disaster (drought in North-Eastern Kenya, floods in
Budalangi, fire in slums).

The public/community should respond to the needs
of all members, prior and after disaster. (The
children, the aged and disabled, how will the
community respond to their needs during disaster
and after disaster). The public/community should
keep corstant review the changing disaster
situation and adjust their response accordingly.
Disaster planning, mitigation, preparedness and
community invelvement are crucial factor that may
reduce the impact of the disaster and its effects on
a given community. There are various signhificant
strategies that different communities can undertake
in response to the many disasters that disrupt their
lifestyles and soctal wellbeing.

Disasters on the community part are becoming
more complex, with increasingly long tcrm
consequences as they strike communities with
economic problems and/or weaken their fragile
public services such as water, and health.
Recurring crises such as droughts year after year,
as is the case with the communities around Kitui
and the Turkana areas in Fastern and Rift Valley
provinces respectively give peopie and their crops
no time to recover. The impact of disasters is high:
leaving people traumatized by the death of family
and friends, their lives devastated by the loss of
homes (they need to move in search of food),
posscssions and animals. Contingency [Planning
and early warning are fundamental if disaster
effects are to be put up as a bare minimum.
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Abstract

Kenya has been a victim of uncontrolled
introduction of foreign fauna and flora since her
independence. This paper reviews the local
experiences since the introduction of such species
and pinpoint the weakness that has led to misery,
suffering and loss of biodiversity. Examples
abound including the Nile Perch, the water
hyacinth plant and the blue gum trees at reverines
among others. The latest misery from the Prosopis
juliflora that is now widespread in the arid and
semi-arid areas is just but one of the many hazards
with us now. We analvze the case of Prosopis
Juliflora in Marigat Division of Baringo District
and use it as a case study to highlight the
weaknesses in our laws and ethics governing the
introduction of forcign matter into our country. We
propose the way forward based on the recent legal
developments,

Key Words: Prosopis Juliflora, ecological
hazards, drought, Baringo District, goats, arid
and semi-arid.

Background Information

Marigat Division is in Baringo District in the
expansive Rift Valley Province of Kenya at an
altitude of about 1000m above sea level (Figure 1),
The traditional lifestyle was pastoralism but which
has changed significantly with time. Population
pressure, modern ways of life and urbanization
have worked against the pastoral way of life. In
order to raisc the standard of living among the
focal community, the Kenya Government
commissioned technical studies in 1997 (Sanyu
Consultants, 2002) culminating into a Master Plan
for Marigat and Mukutani Divisions of Baringo
District. The Master Plan integrated sectoral plans

to fit into higher-level plans for the district and
national development.

Marigat Division

In the early 1800°s, Marigat Division being on the
shores of Lake Baringo was referred to as a
granary due to its dependable grain reserves.
Partly, this was the very reason that encouraged
pastoral migration into the area in search of
resources. In 1948, the population density of
Marigat and Makutani divisions with an area of
1224km2 was only 4.4 pcopie/km2 increasing to
over 44 people perkm2 in 1999. The people in
two divisions are Tugens (44%), Il Chamus (40%),
Turkana (9%), Pokots {5%) and others (2%),
according to 1999 census. Although the major
crop is maize (accounting for about 70% of entire
farm land) the grazing lands that are communal
rear large numbers of livestock comprising cattle,
goats and sheep.

Drought Mazards

Being an arid area, the ma'n climatic hazard is
drought that tends to occur every 10-15 years with
minor droughts every 3-4 years. For example
during the 1984 drought, large numbers of cattle
died. Other droughts struck the area in 1992, 1993,
1994, 1999 and 2000. During the 1999-2000
drought, the villagers in Rugus and upper
Mukutani sub-location lost over 70% of their
cattle. Due to the perennial droughts, sustainable
development was not possible and the poverty
level continued to rise. Development constraints
may be listed as shortage of water, overgrazing,
poor breeding of livestock, iand degradation, poor
markcting ¢onditions, unhygicnic living conditions
and discase, low literacy and aid dependency
syndrome. One characieristic about pastoralists is
to try to increase the size of herds in a similar way
that a trader tries to increase savings.
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Figure 1: Location ot Marigat Division in Baringo District Kenya (Sanvu Consuliants)

Table 1: Population of Goats by District

District Area in Km® No. ofGoEats
per Km
Assessment of Forage Resource Baringo 10,790 83
Baringo District has the highest density of goats in West Pokot 5,076 31
the arid and semi-arid lands (ASAL) and possibly Turkana 64,048 33
in the entire country. The population density of Kajiado 21.105 31
. A i . .
ﬁ?atsc is in exc%ssb?f 813 I)eads, k;n_, -the-ll-“ghe“ IT} Narok 18,513 31 :
¢ Country. e 1 shows the significance 0
. Y . a . e.‘blé e Marakwet 2.722 29 b
goats in the Rift Valley Province (GOK. 1998). ]
Sambury 20,809 26
The Marigat Division is the nucleus of goats, faikipia 9.718 25 ?
hosting over 188 heads/km’, which is 2.3 times the Uasin 5 784 19
. . . o n o Gishu . ‘
Baringo district average. Figure - shows the ) ;
. . .. I Kericho 1,890 I :
number of goats in Marigat Division vis-a-vis 7 :
districts in Rift-Valley province. This shows the Nakury 7.200 10
sipnificance with which goats are regarded in Nandi 2,745 9
Marigat Division. Goats feed on grass and leaves, Trans 2 468 2
and can live in harsh environmenis. However, Nzoid
. . . Total Rift Valley 8
goats also eat grass seedlings and will therefore . Province 173,86 32
cause vegetation to deteriorate.
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Natural grazing land makes up about 85% of the
area. The livestock is overstocked and overgrazing
is evident. Goat rearing is the mainstay of pcople

200

in Marigat Division. The renowned goat auctions
at Kimalel in Marigat Division were famous in the
1980°s,
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Figure 2: Goats per arca in Rilt Valley Districts

Social Forestry: The Dilemma of Prosopis
Juliflora

The planting of Prosepis juliflora commenced as a
social forestry programme in the 1970%s, for
Baringo District first in Ngambo location where
about 5 ha of community forest was established by
villagers who planted the Prosopis Juliflora in the
barren land of the “Inner lowland,” This was
under the Kenya Forestry Research Institute
(KEFRD, in Marigat who were cngaged in
activities to identify suitable tree specics for the
semi arid areas. Among the tree specics that were
considered included Prosopis juliflora, Acacia
nilotica.  Azadirachia sp, Balanites eagyptiaca,
Melia velkensi and Moringa  oleifera. ‘The
moringa oleifera is a known natural coagulant in
water treatment (Mayabi er.¢f., 2003}

First Hand Account of Prosopis juliflora: The
Aftermath

How “weed from hell” has made village life a
horror, was the title of special report in one of the
local dailies (Obonyo Oscar, 2006). The above
title summarizes the perception about the Prosopis
Juliflora by the people of Marigat Division almost
30 years after the plant was introduced. The plant
spreads very fast, its sweet sap gives rise to rotting
of the goats’ teeth which fall out, and its poisonous
thorns have maimed many innocent villagers.
When one flees from it, the plant colonizes the

homesteads, blocking footpaths and cattle paths
thus making life a total misery. The shrub grov's
vigorously especially near water courses and can
easily overrun swamps, grazing fields and
homesteads. The weed is now known by different
names in different places: “Maithenge in Baringo,
“Msumari wa Norad” in Turkana and “Mrassia” in
Tana River. The names are associated with field
officers (Mathenge), the donor agency (NORAD)
in the area at the time of introduction, and
troublesome vegetation (Mrassia) in Tana River
District.

Introduction of Prosepis Juliflora in Kenya

[xisting literatures shows that Prosopis juliflora is
native to South and Central America (Pastecznik,
2006). It was first introduced in the Alrican
continent as an ornamental plant, as shade or
fodder in the 1800’s: Senegal (1822), South Aftica
(1801, Egypt (1900), Sudan (1917) and Kenya
(1970%s).  Specifically, the first documented
introduction of the Prosopis Juliflora tree in Kenya
was in 1973 when seeds were imported from Brazil
and Hawail for rehabilitation of abandoned
quarrics formed due to cement mining and
manufacture ncar Mombasa.  The plant then
reached Tana River the same year and
subsequently reaching other districts like Turkana,
Baringo, Taita Taveta, Malindi, Suba, Garissa,
Isiolo, Mandera, Marsabit, Wajir, Kajiado and
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Migori. At present the following districts are
severely affected by the plant. Tana River,
Garissa, Turkana, Baringo, Taita Taveta and
Mandera. It is just a matter of time that the other
districts and even new districts will be affected by
the Prosopis juliflora.

Is Prosopis Juliflora a Menace ar Resource?

The proponents of Prousopis juliflora argue that the
plant is a great resource if used correctly. The plant
yields good and heavy hardwood that is excellent
for charcoal making and use as firewood. It burns
slowly with little smoke. The wood is also good for
construction and carving. Its posts and poles are
robust durable and strong. Its timber can last over
30 years underground when treated.

The plant has a powerful canopy that can cover the
arid area with green colouring. The desert-like
environment is converted to grcen fand by the
plant. The plant can successfully restore degraded
and saline lands. The swcet and sugary seedpods
can be used to make coffee substitutes, syrup, and
alcohol. They are also a major source of
carbohydrates, sugar and proteins for both humans
and livestock.

Experience from Outside Africa

Thousands of people in Sahelian and Eastern
Africa face malnutrition and starvation on a
frequent basis. They are surrounded, however, by
an abundant ‘free’ food in the shape of the long
yellow beans of wild Prosopis trees, though the
millions of tonnes produced each year across
dryland Africa just fall to the ground while people
go hungry (Pasiecznik, 2006). At best browsed by
livestock and at worst left 1o rot, they are rich in
protein, carbohydrates and cssential amino acids
and should become a vital source of food
especially in dry years but in Africa they are not
eaten. Prosopis Juliflora and its close relatives
were introduced from South and Central America
over the last 200 years by the British, French and
Porluguese as fast-growing, drought-resistant trees
to provide much needed firewood and fodder. No
selection was made, and the thorny, shrubby types
originally ~planted are now commonplace
throughout the continent, but today achieve more
notoriety as invasive weeds rather than useful
trees. Also, when whole beans are eaten, animals
can become sick, making people believe they are
poisonous. But if milled and mixed, the protein-
rich seeds can be digested forming a nutritious
food, and this also climinates further spread as
weeds. In contrast, in its native Peru for example,
Prosopis trees are widely respected. The beans

from the best trees are traditionally made into flour
to make bread, cakes or a rich porridge, boiled up
into molasses-like syrup for sweet drinks, or just
chewed as a snack. Home-made products are sold
in local markets and some are even commercialised
naticnally. The gum can be used in cooking, the
honey is excellent, flowers are edible and all parts
of the tree are used in herbal medicines. However,
this indigenous knowledge has not followed
Prosopis trees across the Atlantic and so, while the
beans abound, people ignore them. Also, as
roaming animals are left to eat fallen pods, they
spread the seed and, being unmanaged, the trees
have invaded nature reserves, agricultural and
pasture lands in recent years. Prosopis has now
been declared a noxious weed in Kenya, with legal
disputes in some areas over compensation for its
spread. The matter has been referred for legal
redress in the courts of Law (Ogutu, 2006).
However no efforts are made to educatc and get the
most from this free food. Policy makers, like those
they serve, also do not know the value of this tree-
that people can be nourished, and the timber
resources used - all of which can help address the
problems of the lowest levels of poverty, with very
little investment.

A group in the UK has been working on the
utilisation and management of Prosopis for almost
20 years (Pasiecznik, 2006). This work has
included bringing experts [rom Peru, Mexico and
Argentina to India, where the trees are equally
widespread and poorly used, to share their
experience. ‘Iraining courses were organised fo
teach farmers, forcsters, enirepreneurs and
extension workers the uscs and benefits, and this
work is now showing dividends, with reports of
knowledge from the training and books and briefs
produced by the project, being laken up and used
by businesses in rural development. The same
simple technologies suggested for processing
Prosopis tree products can also be applied to other
trees, increasing the potential impacts.

Suggested Way Forward for Kenya

Pasiecznik (2006) argues that the knowledge on the
use of Prosopis juliflora is there, and the means to
transfer it is tricd and tested. 1t is essential that this
type of activity is adapted for dryland Africa,
starting in countries, such as Kenya, where
malnourishment and Prosopis are most common.
Training could then be extended, training trainers,
and providing them with support and resources to
carry their new knowledge out to each neglected
corner of every drought-hit district.
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A workshop was held and traditional recipes such
as chapaltls. mandazi and ugall were made using up
o 30% ratio of Prosopis flour 1o wheat or maize
flour. It was c¢mphasised that the seeds needed to
be crushed during milling not only to release the
protein in the secd. bul also to prevent further
spread of the trees as an unmanaged weed. The
feedback from part nts of the workshop was
overwhelmingdy nositive and outreach strategies to
spread  the further. such  as
demaonstrations and promotion in the media. were
alse  discussed.  Some  of  the  participants
subsequently  carried  out further  cocking
demonstrations in Nairobi. and there are plans to
introduce the idea in other scverely  drought
affected arcas of Keava. However twenty similar
programmes are needed fo begin carrving the
message across the country and the continent.

Application in Disaster Management and Food
Security

Work on the utilisation of Prosopis fits naturally
into issues including food securitv and dryvland
resource management, both of which contribute to
the disaster management seclor. There is a
demonstrated demand for further training and
dissemination of information on using Prosopis in
human food. and several areas of study, research
and practical development that wouid contribute to
this:

a). Research on milling methods in terms of

suitability for Prosopis pods. capacity for

crushing the secds, and accessibility and cost

1o pod colleetors

Research on pnsi collection methods. drying

rime and methoeds and storage Tor

Preserving flour quality and pest control.

Research on difterent recipes and preparation

methods tor flour products in terms of other

foods available in severely drought affected
areas.

2). Analvsis of nutritional composition of the
flour, and different ratios of Prosopis to other
flours.

N, Research and development of methods for
disseminating information on Prosopis.

7 o of advocacy campaigns in
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exercise. The role of specialized ‘nstiturions in

Kenya such as the KEFR] and the Kenya Plant
Inspectorate Services (KEPHIS) are charged with
the vetting of all foreign flora into the country.
Obvious the community was not adequately
involved at the stage of introduction and technical
issues were lcft only to the experts. With the
introduction ol the National  [nvironment
Management Authority (NEMA) Act of 1999 it is
now possible to have more controf over such issues
and communities will have a chance to indicate
their feelings through public comments on the
Environmental Impact assessment reports that are
now mandatory for such activitics.

Conclusions

Whether Prosopis juliflora is a resource or hazard
may be a case of conjecture. However one lesson
we have learnt is that its introduction into Baringo
District and other arcas of Kenya was not
accompanied by the necessary education and
awareness. No effort was made to build local
capacity and knowledge in the management and
use of the plant as weli as its products. Whereas
this may still be done. the damage that the negative
effects of the plant have atiracted will need a lot of
effort te turn around the perceptions by the
villagers. We can draw lessons from elsewhere
where the piant has been used and a lot of research
is still required to show the benefits of the plant
and to address the negative effects that have been
wilnessed, In particular the fact that the plant
affects the very livelihood of the pastoralists: by
destroying their animals (goats) will make this idea
unpalatable. The Prosopis Juliflora cannot replace
the herds of goats. The alternative of turning back
on the idea of social forestry is even harder to
achieve. it took a lot of zffo.t to introduce the plant
in Baringo district and elsewhere, and it will take
an even harder effort to eradicate i, Probably the
most viable solution can oaly be achieved through
involvement of the local community, researchers
and the Government which has an obligation to
listen to the plight of its citizens as exhibited in the
anguish that can be witnessed on livestock and the
peopie.
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Abstract

Over the last decades, Mozambique has
experienced worse geo-natural and man-made
disasters such as droughl, floods and landsiides,
causing major loss of human lives, livelihoods and
destruction of the environment and cconomic and
social infrastructures.  The 2000 tloods in south
and central parts of Mozambique arc just the fatest
example. These disasters have raised poverty rates
in the affected regions and destroved achieved
development, putting its  progress at  risk,
Mozambique with 18.9 million inhabitants and a
total arca of 799,390 sq. km has a high poverty
level. Thus. therc arc various activities ahmed at
eliminating absolute poverty for the majority of
the  Mozambican  population. Because
vulnerability is  strongly linked to  poverty,
governmental  institutions  and - civil  society
organizations should adopt more pro-active
policics and develop programs for preparedness
and mitigation instcad of focusing on response
only. Efforts must take in consideration disaster
risk reduction approaches and the inclusion of
disaster risk management into relevant sector and
country strategies to reduce people’s vulnerability
and achieve sustainable, positive results. The
Mozambican multi-sectoral professional expertise,
skills and research communities are also vital
resources to disaster risk reduction. The article
analyse some impacts of disasters caused by geo-
hazards, the main related wvulnerabilities in the
country, and the possible disaster reduction
measures to be able to cope with such geo-hazards
in Mozambique.

Keywords: Geo-hazards, risk management ancl
reduction, Mozambigue

1. Introduction

Mozambique is situated in Southern Africa and
covers an area of 799,380 km" and extends from
10° 27 Northern latitude at the mouth of the river
Rovuma to 26° 52' Southern latitude at Ponta
d"Quro, with a population of 18.9 million. It
remains one of the poorest countries in the world
with very low socioeconomic indicators. Nearly

70% of the population lives in absolute poverty, and
there are notable urban-rural and regional imbalances,
with a greater incidence of poverty in rural arcas
(Government of Mozambique, 2001}. However, in
the last decade, Mozambique has experienced a
notable economic recovery, with GDP growing from
2000 to 2004 hy 9.2% on average (UNDP, 2005).
The goal of the current Government is to reduce the
level of absolute poverty in the country. Natural
hazards such as floods, earthquakes and landslides arc
potentially damaging to the physical and may cause
loss of life or injury, property damage, social and
economic  disruption  besides  environmental
degradation (ISDR, 2004). Natural hazards may give
rise to a disaster when they impact the built and
natural environment. Mozambique is prone to natural
hazards like floods, tropical cyclones, windstorms,
drought, landslides, outbreaks of epidemic diseases
(diarrhoea/enteric, cholera, meningitis, malaria and
insect plagues etc).

The major vulnerability factors in Mozambique aie
related to its being situated downstream of the 9 of
the 15 major river basins in the southern Africa. The
country position originates high coefficients of
rainfall variability associated with extremes of this
variability. It is also located in a region of extreme
instability and in the direct path of tropical cyciones
formed in the Indian Ocean, with about 3 to 4
powerful cyclones per year. The country lies on two
main seismic regions of high seismicity. Above all,
there is a high level of poverty.

This  paper  looks at  gco-metcorological
hazards/disasters  in Mozambique taking as
references the 2000 Floods and Tumbine Landslide
disasters as well as the threatening 2006 Earthquake
hazard.

2. The 2000 Floods
2.1. The Origin of the 2000 Floods Disaster

The 2000 floods took place between February and
March and affected areas covered by the Save, Buzi,
Limpopo, Incomati and Umbcluzi river basins. The
affected areas comprised urban areas and rural areas.
Two main reasons of 2000 flood disaster in
Mozambique ate:
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Figure 1: Maps of flooded areas in Mozambique.
Source: Direccdo Nacional de Geografia e
Cadastro

2.2, Effect of Floods

The 2000 floods in Mozambique resuited in
complete disruption of the social and economic lite
of vast areas in the southern and central regions of
Mozambigue. Examples from Christie and Hanlon
(2001), Manuel and Vicente (2002), and Vaz, 2000
are illustrative of the effect which include loss of
800 people: displacement of 350,000 people
mostly the vulnerable, composed of children,
women and elder. A total of 4.5million people
were affected, in which 2 millions lost their
belongings. 10 % of arable land of the country was
degraded and 90 % of operational irrigation
systems damaged. More than 20,000 head of cattle
and 4000 goats were lost. Many cities villages and
towns were seriously destroyed. e.g. in the City of
Chékwe where more than 2m of water flooded the
city. Apart from severe damage to water supply.
clectricity, and communication systems. there was
also destruction of schools, hospitals, protection
dykes, public buildings. roads and railway lines
and bridges. Besides, there arose high incidences
of discases such as malaria, diarrhoea and cholera,
skin and eyve diseases as conjunctivitis.

1.

3]

The 2000 floods arose from intense and unusual
heavy rains within a short span of time resulting from
a nucleus low pressure, as well as the Eline and
Gloria tropical cyclones. A nucleus of low pressure
hit the Pungue and Buzi basins in the central part of
the country and Limpopo and Umbeluzi basins in the
South, This tropical depression extended to South
Africa, Botswana and Zimbabwe and affected the
weather conditions during the first two weeks of
February causing heavy rains. Therc only one way
was for this water to tlow down to Mozambique
causing extreme rise of water levels in the rivers
resulting in the 1% flood. While the rivers were still
flooded, the tropical cyclone Eline ctossed
Mozambique and caused heavy rains resulting in the
second and more destructive flood wave (Christie, F.
& Hanlon, 2001: Manuel, . & Vicente, 2002).

. Poor river management in Mozambique. Although

the Mozambican authorities took some measures to
prevent the worse impacts of 2000 {loods, they were
insufficient. The low preparcdness was linked to
shortage of financial and human resources. In
addition was the lack of infrastructures storage dams,
protection dykes, poor flood warnings systems,
insutficient communications between Mozambique
and the neighbouring countries on the flood waves,
poor land use planning and poor public understanding
and awarcness (Manuel & Vicente, 2002; Vaz, A. C.
2000).

2.3. What was done after Floods?

Since the 2000 experience, several measures have
been taken to reduce the vulnerability of the people
in Mozambigue. These include structural measures
such as infrastructural  rehabilitation  and
maintenance - storage dams and dykes, buildings,
roads, bridges etc. No big storage dam was
constructed.

Non-structural activities comprised mapping of
flood prone areas. Hazard mapping was done for
the whole country, but the most extensive
assessments were done in the Limpopo and Buzi
river basins. An atlas of {lood risk reduction in the
Limpopo River was produced (INGC, 2005),
including development of early warning systems
for floods and cyclones. The flood early warning
svstem consists of regular gauging of water levels
and interpretation of data in the major rivers. The
cyclone early warning system aims at monitoring
the formation and development of cyelones along
the Mozambican atlonal
Mcteorological  Services  has  enhanced  the
observation network  within Mozambigque and
improved the communication systems. There is

coast. The
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also a telemetric hydro-meteorological network.
the  SADC-HYCOS (hydrological Cvele
Observation  System) network, managed by
National water Board (DNA), formed by 50
stations linked by satellite, covering key points of
the main river basins ol the southern African
region. This enables an almost real time
monitoring of hydrological = situation (UNDP,
200%).

Mozambique is preparing contingency plans; the
only country in Southern Africa that has a
contingency plan, drawn up annually, under the
aegis of the Prime Minister (UNDP, 2005). There
has also been (raining awareness raising and
information management training for decisions
makers at different levels (INGC, 2005), and
public awareness targeting local communitics.
These programines are being implemented by
INGC and NGO's — ie., the Munich Re
Foundation set up a community-based early
warning system in Buzi River. The German
Agency for Technical Cooperation (GT7) has
assisted the integration of disaster risk
management in  disaster-vulnerable  districts’
development plans in Sofala Province.

3. The 2006 earthquake in Mozambique

3.1. Earthquake Features

The largest and strongest earthquake recorded in
the last 100 years in Mozambique occurred on
Thursday, 23 February 2006 at 0:19:07 a. m.

MOZAMBIQUE
DO 02 22 221007 UTC 21.315 33.54E Depth: 11 km, Magnitude: 7.C
Magninude 7 ard Greater Earthquakes Since 1900

-

Fignre 2: Map. of the earthquake’s epicentre and the
seismicity in 2006 Source: USGS, (2006)

The earthquake’'s magnitude was repotted as 7.0 on
Richter scale by the U.S. Geological Survey
(USGS, 2006). It occurred along well defined
narrow bell near the southern end of the East
African rift system in Central Mozambique
(USGS, 2006). The earthquake’s epicentre was
located in 21.259°S, 33.480° E, in Espungabera,
District of Mossurize in Manica Province. (USGS
2006). The epicentre was situated around 215km
from Beira, 235km from Chimoio, and 530 km
from Maputo the capital of Mozambique. In all
these cities the intensity ot the earthquake was V
according to modified Mercalli scale. This
carthquake was also felt in neighbouring countries
of Zimbabwe. Zambia, Swaziland and South
Africa (USGS. 2006) (Figure 2.).

3.2. Impact of the earthquake in Mozambique

The 2006 earthquake resulted in death of 5 people
in Manica and Sofala Provinces, while about 40
people werc injured in the same arca.
Approximately 300 houses were partiaily damaged
mostly in central part of Mozambique. These
buildings suffered cracks. especially in partition
walls and five primary schools (poorly constructed
in the last 20 years) destroyed in Machaze and
Manica Provinces.

Most people fled their rural and urban homes after
the earthquake and slept in the open. Those fiving
in high-rise buildings were also scared and spent
twao nights on sidewalks in front of their homes. In
comparison to other errthquakes with similar
magnitude and intensities, the devastation was
considerably lower in the 2006 earthquake. The
minimal deaths, destruction and damages werc
mainly becausc the epicentre of the earthquake was
far from the citics and low populations in rural
areas near the epicenire, The Mozambican safety
codes for building and construction which include
strict seismic codes of standard helped save lives
and semehow protected large number of buildings
and infrastructures in thesc cities from collapse.
The safety codes were inherited from Portugal.
After the 1775 earthquake disaster in Lisbon and
surrounding, that caused more then 90 000 deaths,
the Portuguese authorities have defined since,
tough safety codes for building and construction.
The earthquake occurred at the night, when people
were sleeping and few people were in the streets,
offices, factories or schoo's.

3.3. Earthquake vulnerability and risk in
Mozambique

Subsequent to the 200€ major earthquake,
numerous aftershocks were registered near the
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epicentre (USGS, 2006) in the direction of

southern end of the East African 1ift svstem in
Central part of Mozambique {Map 2). The 2006
earthquake and related carthquake hazards are
precursors of imminent future earthquake hazards
in these parts of the country. Presently,
Mozambique is confronted with vulnerabilities
such as presence of some seismic zones prone to
earthquakes and the people are not aware of these
risks (Manuel, 2006). The country has few seismic-
monitoring stations which are in poor conditions,
abandoned and badly maintained. The stations can
neither perform any basic geosciences research nor
work correctly to producc reliable data. There are
also institutional weakness in terms of disaster
management and related scientific research and
poor coordination between the various institutions.
Schools curricula has very little information about
all hazards as well as disaster risk reduction and
disaster ~ management.  Besides the  poor
communication systems, Mozambique docs not
have specific building codes for seismic risk.
Although an earthquake can not be prevented, its
impact can be mitigated by reducing the
earthquake risk thus reducing the vulnerabilities of
the communities.

4. The Tumbine Landslide
4.1, Background

Mount Tumbine is located in Milange District,
Zambezia Province, Ceniral Mozambique close to
the Malawi-Mozambique border. It lies between
longitude 35° 50* 00 and 33° 467 30" [ and
latitude 16° 07" 407 and 16° 02° 3077 5. The
Mountain rises to an altitude of 1548 m above the
sea level, with a sub-circular shape measuring
about 8km diameter. The average annual rainfali in
the area varies between 1200 and 2000 mm with
peaks in  January, February and March.
Geologically, Mount
Mesozoic, probabiy Late Cretacious to Early-
Middle Jurassic alkaline svenite stock that lniruded
Precambrian high-grade metamarphic granulites
and gneisses (Arauio, ¢f af. 1977: Afense, ¢f of,.
1977). The soils from syenite mtrusion are dark
brown, humic top faver, followed by red, plastic
ciay horizon and undcrﬁemh are f b,c :xow'
vellow soils. The granuiites
lateric soils. Both soils
overlaid by colluvial material
boulders and blocks. The
many water springs and aquifers
from 1949, 1958, 1968 and 1993 show oeeun
of landslides during the high raintalls «Manuci, o7
zl,. 1998). The movements startad mainiv in areas
covered by loose and highly weathered material.

Tumbine is made of

These movements were in forms of debris flows,
which found their way out through different
streams to the plain areas. The debris comprised
huge boulders and blocks, some bigger than 10m
diameter, which were transported down with mud.
sand, gravel and logs of trees, More than 40 scars
{(starting areas) produced debris flows within the
loose soil covering the bedrock of svenites.

4.2, Impact of Tumbine Landslide

The landslide event caused severe loss of lives,
disease outbreaks and loss of property (Manuel, ef
al. 1998, Novo. 1998; Daily Noticias, from
20"January to 6™ February, 1998). It resulted in
100 deaths and 95 missing. Tens were injured in
Chinzongué and Tamanda villages. There was aiso
damage to infrastructurcs such as water supply
systems, bridges and huts destroyed. Many roads
were blocked by huge amount of debris and mud
and circa 1000 hectares of different crops
belonging to peasants were destroyed, 4,000
people were displaced and many other areas
flooded.

4.3. Causes of the Disaster

The Landslide disaster in Mount Tumbine occurs
due to interplay of several factors namely:

- The intense heavy rainfall of short duration,
after a adequare normal precipitation

- High declivity of the Mount Tumbine
especially in affected area.

- Geological and soil characteristics,

- Saturation of the existing aquifers and
blocking of streams had lead to bursting of
the aquifers and debris flows.

- During the civil war, people coming from
various parts had chaotically occupied the
Mount Tumbine especially the N.Eastern
part of the Mountain, growing in the slopes
maize, beans, banana tfrees, manioc and
sorghum amongst others, replacing  the
originally natural forest and vegetation of
acacia species. The naturai forest has a high
root density than these artificial crops, hence
a stronger interlocking network for holding
loose soil particles.

- High level of exploitations of timber for
charcoal purposes on the forests

- Fires. which desiroved the forest, have alse
the effect of veducing the forest cover and
making iand more susceptible to landslides
ana soil erosion.

4.4, Vulnerabilities

During and ufter the Tumbine Landslide disaster,
some of the main vuinerabiiities in Milange were
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identified as poor and insufficient public awareness
abourt the nature and risks of the svent; and very
little is taught in schools about landslides, floods
and earthquake hazards. Inappropriate agriculture
practiccs  arc  prevalent, with many land-use
conflicts on arable tland. Others include
institutional weakness and poor coordination, non-
working meteorological stalions in Milange, lack
of any carly warning system and poor involvement
of academics and proflessionais on the solutions of
these problems. There is also a high level of
poverty.

5. Discussion

Disasters impact on all aspects of development,
and have undermined efforts to achieve the
Mitlennium Development Goals (MDGs) by
impacting on macro-economic systems, household
livelihoods and human Development (DIID,
2006). Tumbine Landstide and 2000 floods disaster
had retrogressed Mozambique's economy and
obstructed the poverty reduction attempts. The
floods were a hard lesson, after setting back the
economic development of Mozambique for many
vears. Mozambique besides the losses of more than
USD 600 millions, it decreased drastically the
economic growth from 10% in the previous year to
1.5% (INGC, 2003). The government of
Mozambique's aim is to reduce the absolute
poverty in its difterent dimensions (Government of
Mozambique, 2001). The poverty reduction was
also proclaimed a main objective by international
community through the Millennium Development
Goals {ISDR, 2004). Natural hazards disrupt poor
people’s livelihoods, especially the poor who are
often more vulnerable to natural hazards (Schimidt
et ul., 2005). The 2000 floods and Tumbine
Landslide  disasters  impacted mostly  on
disadvantaged groups in different ways. The
subsistence income base of those vulnerable people
was severelv affected, and thev became even
poorer. By reducing their poverty. it would be
possible 1o reduce the vuinerability to hazard.

in all three situations of natural hazards/disasters
discussed  above, institutional  weakness and
nsufficient coordinatien was identified as main
facrors leading to vulnerability between the various
stakeholders in relation fo disaster management.
The puplic adequate awareness of natural
hazards and disasters. Safety and risk reduction
meastres ar various levels such as in general
public, local decision makers groups and from
primary to university students is aiso lacking.

Mozambique  has  shortage  of  adequate

infrastructural installations that couid help prevent

or reduce the impact of disasters (e.g. dams). Poor
communications systeins, deficient seismic stations
and metcorological stations, lack of (or cmbryoenic
stage of) carly warning systems are other
weaknesses  incrcase  the  vulnerability of the
country. There is also insufficient cooperation and
contacts with neighbouring ceountries in order to
exchange available data, information and outline
strategies and/or establish agreements in issues
related to disaster management, river {lows,
metcorology, seismic ete.

Turker (2004) obscrved that after lcarning of the
forecast for the heavy rain season in 2000,
Mozambique appealed to the international donor
community for $2.7 million to prepare for the
expected  floods. Only half this amount was
provided, but after the onset of the devastating
floods, the international donor community award
S100 million for emergency assistance, and later
pledged an additional $450 million for
rehabilitation and reconstruction. This is a clear
demonstration that it is better and cheaper to invest
on reduction measures than on response.

6. Recommendations for managing future
similar hazards

Mozambique needs io significantly improve its
preparedness se as (o manage natural hazards. The
following recommendations are thus suggested:

1. Mozambique sihiould shift from response to
reduction. Governmental institutions, civil
socicty organizations and other stakcholders
should adopt policies (e.g., cstablishing a
national strategy for risk management or
country-speeific building codes for seismic
risk) and devetop programs for pro-active
preparedness  and  mitigation  instead  of
response only. It should integrate disaster
risk  assessment in poverly reduclion
programs.

There is a need to improving and raising
society’s awareness on large scale about
hazards/disasters and  risk  reduction.
Understanding  of concepts  relating  to
sustainable development shouldbe promoted
amongst  the  general  public  and
nrofessionals.  This  would  discourage
inappropriate  development and encourage
use of appropriate technology and good
practices (both in agriculture and building
practices) in order  to  protect  the
environment and ensure a sustainable
development.
3. Integrate harards/disa<ters, safety and risk
reduction into all learning programs. The

[ ]
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schoels should play important roles as
resources  centres  for education  and
spreading information on hazards/disasters
and disaster risk reduction.

4. Create a multi-early warning system and
improve the existing early warning systems
for floods and cyclones in all disaster prone
zones of the country, ensuring that people

have confidence in them. The
communication sysiems should alse bhe
improved.

5. [Institutional strengthening and coordination
at all levels (regional, national, provincial
and local leveis) between the various
institutions and actors related to disaster
management in the country. The few seismic
stations, and meteorological stations and
other basic and supporting equipment and
infrastructures  should be rehabilitated,
cquipped, maintained and restarted to work
correctly and produce reliable data that can
coniribute to disaster reduction. The mulii-
scctoral professional cxpertise and skills are
vital resources to Disaster Management,
especially to disaster risk assessment, hence
they must be cultivated and engaged in order
to be sustainable. Thus, training and
professional development of technical staff
should be taken into consideration.

6. As part of structural measures. Mozambique
should invest in some large infrastructural
facilities that can minimise such disasters
(e.g. dams).

7. Strengthening cooperation between
countries in the region and astablish win-win
situation agreements on issues of disaster
management,

8. Transfer lessons from the past disasters to
future generations.

Mozambique should reduce poverty and develop
the country integrating in all their activities, the
disaster reduction measures and enhance disaster
risk management in general. We should leam
positively how to live with thesc hazards like
floods, droughts, landslides or earthquakes, which
hit every year the country.
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Abstract

The rapid increase in construction of permanent
and semi-permanent dwellings in Kenya has led to
a sustained demand for building materials. Baked
clay remains a cheaper source of building blocks,
thus encouraging the growth and expansion of
small-scale brick-making activities in areas within
the L. Victoria basin. This study was carried out in
four districts within the lake basin to investigate
the nature and extent of environmental degradation
associated with brick making. The study was
carried out in Butere-Mumias and Busia districts in
Western Province, and Bondo and Siaya in Nyanza
Province. Data was collected through site wvisits,
observations and interviews with brick makers,
local  provincial — administration and  other
government officials. Findings reveal that the
practice proliferates because: (i) of high levels of
poverty, (il) it requires negligible investment, and
thus can be done %y single individuals, and (iv)
there is increasingly high demand for building
materials. There has been increasing encroachment
or destruction of wetlands, road reserves, and
arable land. Whereas environmental problems
posed by brick making are at present still
manageable, they are likely to worsen in future due
to escalating demand for bricks. There is need to
promote environmental awareness among the brick
makers, introduce fuel-efficient technologies and
improve enforcement of envirenmental legislation
(o minimise the negative impacts.

Keywords:  Brick-making,  deforestation,  food
security, Lake Victoria Basin, {and degradation,
wetlands.

Introduction

Background

1n Kenya brick-making was previously seen as an
activity for poorly educated or semi-skilled persons
in the community. However, due to rising demand
and a readily available market, it has now
blossomed into & lucrative commercial venture,
with cheaply available human and material inputs.

Brick-making is currently providing alternative
source of income generation, as climate variability
pattern has resulted in a declining agricultural
production thereby forcing changes in livelihood
strategies. With increasing growth in population,
demand for housing both in urban and rural areas
has been steadily rising (GOK.2002a; GOK,
2002b). Concrete blocks and carved building stone
are still expensive for majority of the people.
Baked clay bricks remain a cheap source of
building materials, as they are usually made from
easily available clay soils; using very basic
production technology which doesn’t require high-
level knowledge and training.

Clay bricks are mainly produced by using fuei-
wood for firing moulded clay blocks. Most
firewood comes from individuals’ private woodlots
and often from communal trust land and wetland
areas. Both indigenous and exotic trees have been
used indiscriminately for brick firing activities.
Clay soils in the Lake Victoria Basin vary in
texture; and range from fine clays, clay-loams,
sandy clay loams, sandy clays and silty clay-loams
GOK, 2002a; 2002b; 2002c¢).

The clay is usually dug manually and mixed with
water. Mixing is carried out in a shallow pit where
the soil is excavated, using hoes and spades. It is
then left for ageing for 12 or more hours and
thereafter mixed again prior to moulding into brick
shape. The moulded bricks are left to sun-dry for
2-3 days depending on the capacity of the kiln and
daily output of green bricks. Dried bricks are
hcaped in a stack specially designed in shape and
form, leaving room for insertion of fuel wood.
Anima! dung or soil is used for covering outside
walls of the kiln. Wood in placed centrally into the
kiln and ignited. Brick firing requires optimum
temperatures of between 900°C and 1000°C for
about 1-4 days depending on the size of stack. All
these activities degrade the environment as gaping
holes are later filled with water while removal of
tree cover exposes the soil surface to high radiation

24




Volume 1: Issue 1, 2007

Intj. disaster manag.risk. reduct. ISSN: 1992-2744

loads, erosive rains and decsiccating winds, high
atmospheric gvaporative demands, high
temperatures  and others that degrade the
agricultural lands.

Stuely justification

Most of the bricks used for house construction in
urban and rural areas within the l.ake Victoria
Basin come from rural and peri-urban areas.
Jnregulated excavations commonly take place
along road sides and in wetland areas. arable
lands, around homesteads and periphery of urban
centres. In the process of making bricks water,
soil/land and trces are used, often in unsustainable
manner, thereby affccling the environment. The
impacts of small-scale brick making on the
environment has largely been ignored. It is often
assumed that that such small-scale ventures, can
hardly impact on the environment. However,
resultant  cumulative  ccological damage s
significant within the Lake Victoria basin. In the
face of rapidly expanding brick production
activities, the study on environmental impact
becomes necessary to cnsure sustainable resource
utilisation. The main objective of this study was
investigate the impacts of brick-making on the
environment  in the Lake Victoria Basin by
determining, evaluating and assessing their effects
on vegetation cover and cxcavations that lead to
environmental damage and degradation.

Materials and methods

Study site

This study was carried out in the four districts of
Bondo, Siaya, Busia and Butere-Mumias as shown
in Figure 1 in the month May, 2006. The altitude
here varics from 1,130m abave sea level on the
shores of the lake to over 1375m turther north. The
study area receives a mean annual rainfail of
between 760mm and 1820mm, in which the lower
values of rainfall occur in the immediate areas 10
the shore {GOK 2002a; b & ¢). Most of the soils in
the study area are moderately deep, which widely
vary in texture and arc moderate to well-drained.

Predominant soils are clay-loams, and sandy-
loams. The soils in the study areas are mostly
clayey due to frequent flooding, for example
Budalang’i in Busia district. Budalang’i has two
major rivers, namely Nzoia and Yala, which drain
into Lake Victoria. Swampy areas like Yala
Swamp consist of heavy clay types that are
difficult to  cultivate.  Brick-making  has
increasingly become a common activity in the
study area due to an abundant range of suitable
soils; and unregulated tree cutting for brick-firing.

The population characteristics show minor pockets
of concentration necar urban areas. but relatively
evenly distributed in rural areas, There are few
gazetrted forest arcas with approximatels 379 ha in
Busia, whercas Siaya, Bondo and Butere-Mumias
have no gazetled [orests,

P!

Study Area

L. Victoria | pe=

al 20k M

Figure 1: Map of’ Lake Victoria Basin show oz o
districts of Bondo, Simva. Busia and Suere-Mumin
where the study was carricd out

Methods

The study used interviews. discussion with Kev
informants and field observation to coliect data.
Discussions and initial interview sessions were
conducted with different  key administrative
persons and experts including the District
Commissioners, District Environment Ofticers and
Forest Officers, Chiefs and village elders. This
helped in identification of several brick-making
sites, from which a sample was taken and site visits
made. Interviews with brick-makers were carried
out on the basis of prepared guesiionnaire and
checklists. Information about size of enterprise.
number of workers, sources and pe of raw
materials, production capacity. total guantity of
inputs (wood fuel, water, et} used in briek
making, marketing channels, gencral income.
socio-cconomic information and problems related
to these were collected through personal contact
with the brick-makers, and the local people.

Results and Discussion

Resulis

The results of the study showed that brick-making
activities arc widespread and are carried out in
nearly all villages in the four Districis (Busia,
Siaya, Butere-Mumias and Bonda). Most of ihe
brickwork is done on private farms; however,
where communal or trust land is present such as
wetlands, people have tended to encroach and

2
wh




Volume 1: Issue 1, 2007

Int.j. disaster manag.risk. reduct.

ISSN: 1992-2744

exploit them as a free and ready source of clay soil.
Wetlands degradation was closely linked to
development in urban centres. The study
established that many construction activities which
were being carried out required inputs from
wetlands such as bricks and sand; a factor that led
to over-exploitation of these rcsources. Clay is the
preferred soil type for brickworks, and is
commonly found in wetlands due deposition
processes coming from runoff. Padmalal and others
(2004) show that cfay mining for brick-making
causes profound changes in the surface and ground
water sources of a given are area. These risks are
becoming real in these areas.

Figure 2 shows extensive damage to the
environment by brick making in the study area.
The observed damages to the soil surface included
scraping of topsoil, minimal damage, regeneration
by dumping & planting crops in Bar-Kowino and
Onyata/Sakwa both in Bondo district and Mundika
—(Budalang’i) in Busia. Others included pitting of
farms, encroachment of wetlands and leaving water
filled ponds, and encroachment of road reserves in
Butula and Siginga-Budalang’i in Busia and also in
Karapul, Karemo, Jera/Ugenya(Ukwala) and
Barding’ in Siaya districts. '

Damage to private was also from pitting as was
observed around Butere town in Butere-Mumias
district. The study learnt that wetland
encroachment was more rampart in Butula division
of Busia district. It was observed here, that wetiand
encroachment around the Murumba/Masengewa
area resulted in destruction of riverine ecosystem.
Exploitation of clay soil for brick making included
scraping of top soil, digging holes that were later
filled with stagnant water, encroachment into road
reserves and so on. Loss of topsoil through
scraping as happens at Mundika in Budalang’i
division result in reduced soil fertility. Damage to
private was also from pitting as was observed
around Butere town in Butere-Mumias district. The
study learnt that wetland encroachment was more
rampart in Butula division of Busia district. It was
observed here, that wetland encroachment around
the Murumba/Masengewa area resulted in
destruction of riverine ecosystem. Exploitation of
clay soil for brick making included scraping of top
soil, digging holes that were later filled with
stagnant water, encroachment into road reserves
and so on. Loss of topsoil through scraping as
happens at Mundika in Budalang’i division result
in reduced soil fertility.

it

fe) Landscape nage adingto  (dy Rehabilitation atternpt using banana
pond formation plantains

Figure 2. Scenes of environmental damage captured

during field survey in different parts of the study area.

(a) Brick piled in kilns just before firing, Siaya; (b) -
Firewood being preparcd for brick-firing at Siginga-

Budalang’i; (¢) Hazardous, water-filled un-

rehabilitated excavations in Butula, Busia; and (d)

Use of banana plants used for rehabilitation of

excavated pits in Butere-Mumias.

The study learnt that in a single season, brick-
makers scraped off up i 1 acre of topsoil of the
farmland. Such farms could take several years to
regain their productive potential, if left to revitalise
naturallv. Soil erosion ir: excavated sites rendered
fand unusable for farming. Coupled with the
damaged landscape, the arable land diminished
hence resuiting food insccurity.

Impacts of brick making on lands included creation
of clay pits and burraws, which when improperly
managed, became safety hazards (Rau and Wooten
1980). The pits further accumulated rainwater and
became breeding grounds for mosquitoes and
snails. The pits also posed a danger for physical
accidents and injuries especially for grazing
animals and young children in parts of Busia. It
was observed that very few workers thought of
rehabilitating them immediately after excavation.

The collapse of riverbanks and localised landslides
occurred where excavations were done close to
river systems and sloping lands, as this weakened
areas around the riverbanks and the sides of
sloping. Results also showed that excavations in
highly erodible areas in Siaya district led to
massive erosion and landslide risks. Other studies
show that brick making is mostly done along
riverbanks {(Keddie and Cleghom, 1980} and in
welland areas, where the n..st preferred clay soils
arc abundant. Currently however, excavation
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activities are donc haphazardly without regard of
suitability of the soil for bricks.

The study fearnt that the misuse of
biomass/woodfuel was mainly due 1o the crude and
improper construction of kiins, a situation that fed
to inefficiency energy usage, which resuited in
excessive woodfuel consurnption: henee more trec
cutting of trees that grow along roads and trust
lands. Most brick makers prefer 10 usc indigenous
trees as they are considered to ?v:\c 4 hi
calorific value than most exotics, The result is that
most indigenous tree species ave alimost been
depleted, and many people are turning 10 exotic
trees, which they grow on their farms. According
to the study most trees used in brick-firing came
from private woodlot on  individual farms.
Freelance brick makers hardly own any land te
grow trees, but mainiy buy from other farm
owners. Other activities that compete with brick-
making for tree biomass include domestic
firewood, poles for construction and other
purposes.  Tree species commonly used as
fuelwood include: Acacia nilotica, Acacaia loriilis.
Lucalyptus  spp..  Psidium  guajova,  Graviliea
robusta, etc.

It was ohserved that a kiln stack of 10,000 bricks
on average, required 14 tones of wood {that is, 2
medium size lorries). This transiated to aboutr 3
mature trees of ['ft basal diameter (Howard.
1986). Therefore in a 5-6 vear piantation there
would be 180 such trees per acre. Given that there
are over 2,000 active brick-makers in ti i
this translated to 6,000 trees for a single Kin :
(33.3acres). Hence, in a year. brick-firing cevi(‘; be
done as many as 10 times, which resulted in an
immense loss of tree cover.

Discussions

Rehabilitation and environmental management
13sues

Results on number of holes with ditferem mmm.r»
status, depth and reclamation are ;:31‘63;' i
Figure 3. These showed that 2
observed were dry while 7% had water,
holes were 20% whereas shailow oncs were 137
Reclamation claimed 9% of the «
24%  were not reclaimed.
Environmental Maragement and o

(EMCAY 1999, under Scheduie b "\r:u.z.;zssr.
enterprise invoived in " mow
quaryving and opesn cast exiaciion o
to undergo an envircnmental impact

PGICE W

However, enforcement has overlooked artisanal
workers, who are scen as insignificant in terms of
environmental impacts at individual level. At local
administrative level, brick-makers arc only be
required 1o secek authority or obfﬁin a permit from
the Distriet Forest office, backed by authorisation
from their local chiefs from '\1' en they want 1o cut
down a tree for use; a condiion thar iy often
overlooked due  to  poor supervision  from
concerned offices. Many of the hrick makers
mterviewed did not seem to be aware ot the above
condition and the negative env m‘mpmul impacts
associated with brick making. Duri N_v this study
only a handful of brick makers were aware and
were found to engage in rehabpilitation activities
after excavating the sofl. They did this by: (i)
directing runoff into the pits to hasten healing; (i)
using them as houschold dumpsites for various
organic wastes: (iii) planting crops. especially
banana plantains within excavated pits, or other
suitable material including Napier grass, etc. This
was often combined with waste dumping. in wet
areas, resultant ponds were being converted to
fishponds, but on limited scale

Figure 3. Number of pils with different moisture slatus
depth and reciamation,

Labour and gender issues

Brick making was found to be maie dominated,
wever a few children were o nd 10 plav a

significant role in assisting brick-maxers. when

they were not in schocl In Teas women

assisted by | i :

chores.

Conclusions and recommendaiions

U Lonons

environmenial

qumking  differ

1)
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from area to area depending on scales of
production and technologies used. Introduction of
more efficient technology in energy use during
brick making processes will lessen
overexploitation of fuel-wood and reduce
deforestation.

Brick-making activities have more significant
detrimental environmental impact locally than
nationally or globally. These small-scale activities
are poorly regulated. There is need to enforce
statutory  regulations  to  control and reduce
environmental damage by small scale industries:
by environmental awareness campaigns.

There is need to extend this study to other parts of
Lake Victoria Basin to obtain a comprchensive
environmental impact of brick making., Additional
studies to establish emissions of pollutants into
water sysiems as well as the cffect on local
people’s health in the Lake Victoria Basin arc here
recommended.
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Abstract

Of the approximately 40 million people living with
HIV/AIDS worldwide, two-thirds are in Sub-
Saharan Africa, majority aged between 15 and 49
years. Nearly 50 percent are women of
reproductive age. According to the 2003 Kenya
Demographic and Health Survey (KDHS), more
adult women than men are infected with
HIV/AIDS, with a prevalence rate of 9 percent to 5
percent, respectively (Ibid). In this casc study, a
purposive sample of 12 HIV/AIDS willing patients
was surveved using questionnaires and inferviews
in one of the provincial health facilities in Kenya.
Findings of the study reveal women’s vulnerability
to the virus that causes AIDS. Concerned by the
exponential spread in Kenya, HIV/AIDS® was
officially declared a national disaster in 1999. This
paper enumerates some factors that greatly
contribute to women vulnerability to HIV/AIDS;
challenges posed to national health care, education
and development; and a proposed way forward in
combating the spread of HIV/AIDS in Kenya.

Key words: HIV/AIDS, Female Vulnerability, VCT,
Mother-to-Child-Transmission, National Disaster

Introduction

The Human Immunodeficiency Virus (HIV) once
contracted renders the body deficient in resisting
ailments; a condition medically known as Acquired
Immunodeficiency Syndrome (AIDS). The disease
has  indiscriminately  killed many  across
demographic divide with the female gender
universally facing the larger brunt of the scourge.

In Kenya, women and the girl-child suffer more
from the impact of HIV/AIDS due to cultural and
social constructs, which make them vulnerable to
it. Popular misinformed beliefs that for instance,
HIV/AIDS is a mystical condition caused by bad
omen or witcheraft, and the deep-rooted beliefs in
some communities, for example, that women are
property and belong to their men (husbands,
fathers or brothers), pre-expose them to sexual
exploitation and abuse which further spreads
HIV/AIDS.

Strong patriarchal cultures deny women a decision
over their sexuality, such as divorcing or walking
out of unfaithful marriages. Worse still, they
cannot deny their spousc sex. In some cultures,
widows are inherited and in others, polygamy is
still  practiced. Consequently, HIV/AIDS has
grown to become a public health burden where
while in 1992 HIV/AIDS patients occupied 13%
public hospital beds. in 2004 they occupied 49%
(Republic of Kenya. 2005b).

In this paper are outlined women’s vulnerability to
HIV/AIDS and challenges posed by HIV/AIDS to
national  health, education and development
especially for the girl-child in Kenya. Proposed
ways forward are presented.

Synopses of Literature: Women’s Vulnerability
to HIV/AIDS in Kenya

In the early stages of the pandemic, women and
airls were peripheral concerns who have since
become the central focus. In 1997, 41% of infected
adults were women, in 2001 this figure rose to
49.8% (UNAIDS, 2002) or 8.9 million more
woimen in Sub-Saharan Africa (UNO, 2001). In the
1690’s, at its highest in Kenya. HIV/AIDS
prevalence rates were between 20% - 30% in some
parts of the couniry (Republic of Kenya, 2001).
This continued untit 2004, The modes of HIV
transmission in Kenva include: sexual intercourse
(70-80%),  mother-to-child  (5-10%),  blood
transfusion (3-3%), Injecting Drug Use {IDU) (5-
10%, and health care (0-1%6) (Republic of Kenya,
2005b). Prevalence is higher in urban areas (17%),
compared to rural arcas (12%), {(Repubiic of
Kenya, 2002). It is estimated that 1.4 million
women between 15-59 vears of age are infected
with HIV/AIDS in Kenva, compared to 0.9 million
men in the same age bracket (UNAIDS, 2002).
Moreover, a study carried out in Kenya showed
women in the age group of hetween 15 -19 years
had five times higher HIV/AIDS infection rates
than men in the same age group. Those in the 20 -
24 years age group had three times higher infection
rates than men in the same age group (NACC,
2005), see Tabie 1.
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Table 1: HIV Prevalence in Kisumu District of Western Kenya by Age and Sex in 1997

Distribution Age-Groups (vears) Total
15-19 20-24 25-29 30-39 T 40-49

“Men 4.2% 13.4% 29.4%, 34% 29.9% 21.0%

Women 22.3% 39.0% 38.6% 31.7% 19.4% [30.9%

Ratio 5.3 2.9 1.3 0.9 0.6 15

Source: Adopled from; HIV/AIDS in Kenva, Sitwation Analysis for National HIV/AIDS/STD Conirol

Programme, September, 1998,

The latest Kenya Demographic and Health Survey
(KDHS) in 2003 found that there were 9% adult
women infected with HIV/AIDS compared to 5%
adult men. Infection by gender differentiation is
most pronounced among young people in the age
bracket of 15 — 24 vears. It was also observed that
women are infected at much earlier ages than men
are, leaving the girl-child more endangered.
Women in the age group of 20 — 24 years form
10% of HIV/AIDS prevalence in Kenya compared
to 6% for men in the same age group (NACC,
2005).

The Study

Duc to the sensitive nature of this study, only a
small purposive sample of 12 willing women wcre
surveyed in a case study at one provincial health
facility in Kenya. Interview and questionnaire
methods were used to collect data that were
analyzed both quantitatively and qualitatively.

Findings

One hundred percent respondents noted that they:
(a) Were faithful in their marriage. (b) Were
healthy when they married. (c) Contracted the
virus from their husbands. (d) Were socially
obliged to have unprotected sex with their
husbands. (e) Could not access comprehensive care
centres for treatment due to physical distance. (f)
Were physically weak to do heavy physical work.
(g) Had never visited VCT before the death of their
husbands in fear of suspicion. (h) Were not aware
they should not breastfeed, (i) Had no power to
make decisions. (j) Feared stigmatization therefore
could not talk publicly about their health. (k) Were
ignored by church and community.

Eighty-three per cent respondents submitted that
they: (a) Lacked money for consistent medical
care. (b) Did not realize medical conditions of their
husbands until it was too late. (¢) Were financially
constraincd after the death of their husbands; their
children were school dropouts. Sixty-seven percent
respondents observed that they could only access
treatment after the demise of their spouses. Fifty
percent respondents obscrved that they were
chased away from their marital homes after the
demise of their spouses because there was no one
to finance their costs.

Forty-two percent respondents noted that their girl
children cared for them. Thirly-three percent
respondents said: (a) heir sisters cared for them.
{b) They were in polygamous marriage. (¢)
Twenty-five percent said their wonten in-laws
cared for them.

Discussion
Faciors promoting HIV/AIDS vulnerability among
women in Kenya
The above findings suggest that women are
vulnerable to HIA/AIDS compared with the men.
The various factors that rake women and the girl-
child more susceptible to HIV/AIDS infection can
be broadly categorized into four:

e Social Cultural Factors (SCF)
Economic Factors (EF)
Political-Religious Factors (PRF), and
Medical Factors (MF)

Factors emanating from each of the above
categories are highlighted in the tables below,

Table 2: Some SCF Affecting HIV/AIDS Vulnerability among Women in Kenya. (Seurce: Findings and literature.)

1. Patriarchal demands that women are seen as
property/objects of sexual gratification,
Males” freedom to divoree, scparate or engage
multiple sexual partners.

ts

1.0

1 4. Early or forced marriages for young women, etc.
S

Polygamy, adultery, commercial promiscuity.

Prevalent high iliiteracy rate among women,
lcaving them largely iznorant and without
€COnoImic enpowerment, etc.
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Table 3: Some EF Affecting HIV/AIDS Vulnerability among Women in Kenya..

1. Preference to treat men first or only at the expense
of their female counterparts due to insufficiency of
funds.

2. Widows’ and orphans denied inheritance/property
taken away by dead husband’s relatives.

Considerably disproportionate time spent nursing
the sick as opposed to working for econornic
gain.

Much of the family income spent on treatment of
HIV/AIDS leaving family poor, etc.

Source. Findings and literature

Table 4: Some PRF Affecting HIV/AIDS Vulnerability among Women

1.  Women discouraged from making own decisions.

2. Leadership regarded as the preserve of men only.

3. Stigmatization of HIV/AIDS patients and treatment
of sex issues as taboo.

4. A lack of willpower to assist gender

mainstreaming and encourage inclusion of
women in the public space.

5. Religious uncaring attitude and protest against

the use of condoms ete.

Source: Findings and literature.

Table 5: Some MF Affecting HIV/AIDS Vulnerability among Women in Kenya

1. Increased incidences of rape, lesbianism, and casual
Sex.

2. Increased incidents of incest.

3. Expensive costs of medical care.

4. Lack of health awareness and information.
5. High poverty rates.
6. Unsafe deliveries in public hospitals that could

lead to HIV/AIDS infection, etc.

Source: Findings and literature.

Acting together, or individually, many of these
factors above have impact bevond the individual
person. They affect whole communities and the
nation at large. As such, HIV/AIDS poses a threat
to national health, education, and develop.nent in
Kenya as highlighted below.

HIV/AIDS Challenge to National Healthcare in
Kenva. Presently, over 150,000 people die annually
from HIV/AIDS in Kenya, twice the number of
deaths in 1998 (NACC, 2005). Life expectancy of
a Kenyan has reduced from 60 years in 1993 to
about 47 years by 2000 (Republic of Kenya,
2002b). Beds occupied by HIV/AIDS patients in
public hospitals rose from 15% in 1998 to 49% in
2000 (Ibid). In this study, 100% respondents said
they had unprotected sex with their spouses. 33%
were in polygamous marriages while 50% of the
respondents had been chased away by their late
husbands’ relatives because they could noi afford
to treat them.

On the rise as well, are cases of Mother-to-Child-
Transmission (MTCT) of HIV/AIDS in Kenya.
This factor is responsible for 36% of all infant
deaths in Kenya (Republic of Kenya, 2002).
MTCT occurs during pregnancy, labour, and
delivery or from breastfeeding and it accounts for
90% of all childhood HIV/AIDS infection. 40% of
mothers with HIV/AIDS in Kenya pass it on to
their babies (Hubley, 2005). No wonder, 41.6% 0f
the respondents were breast feeding their babies

while 100% were not aware that they should not
breast feed their young ones.

Increased incidents of sexual offences have also
significantly contributed to the spread of
HIV/AIDS in Kenya. Cases of rape, incest and
forced sex have emerged as a major way by which
HIV/AIDS is contracted. Further to this,
misinformed belief that HIV/AIDS can be cured
through sex with a virgin woman/girl has served to
only increase incidents of incest, and rape of girl-
children by infected men. 25% of women and girls
aged 12 -24 years in Kenya said in a nationwide
study, that they lost their virginity through forced
sex {(Republic of Kenya, 2001). A recent study in
Nairobi, revealed that 40% of adolescents aged
between 13 — 19 years contracted HIV/AIDS from
rape (PCA and NCWK, 2002).

The situation is made worse by expensive and
inaccessible medical care for most women in
Kenya. Of the 52% of Kenyans considered poor
most are women. It was noted that 83.33% of the
respondents lacked consistent medical care due 1o
poverty, Whereas 66.66% respondents could only
access trcatment after the demise of their husbands,
33.33% were chased away from their marital
homes because their relatives could not afford to
treat them. Pervasive high illiteracy rate among
women across Kenya makes it difficult to
demystify HIV/AIDS, isolate it as a controllable
disease or even offer information and education
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about it. 83.33% women said they were not aware
that their spouses were suffering from HIV/AIDS;
they did not understand the “mystery.”
Accordingly, HIV/AIDS continues putting a strain
on the already stretched medical system in Kenya
{there is 1 doctor for every 33,000 Kenyans in rural
areas). The few established Comprehensive Care
Centres are too far from most patients; all (100%)
respondents decried expenses incurred in a bid to
access these centres,

HIV/AIDS Challenge to Educational Development
in Kenya. Kenya currently has 1.3 million children
below the age of 18 years of age orphaned by
HIV/AIDS (Republic of Kenya, 2002). Most of
them lack schoo! fees. The girl-child suffers
doubly because she would have withdrawn from
school already to help care for her sick parent(s).
In this study, 83.33% respondents said their
children had dropped out of school after their
husbands’ death. 41.6% submitted that their girl-
children were responsible for taking care of them.
Kenya has also lost a sizable proportion of
experienced teachers to HIV/AIDS. The impact of
this loss is felt across all levels of the education
sector. As a result, education in Kenya is affected
by undermined achievements in literacy, increased
number of working children and an increased
number of poorly educated graduates.

HIV/AIDS Challenges to National Development in
Kenya, Presently the HIV/AIDS pandemic is the
most serious impediment to Kenya's economic
growth, About 80% - 90% of all people infected by
HIV/AIDS in Kenya are in the productive ages of
between 13 — 49 years of age (Republic of Kenva,
2002). Most HIV/AIDS deaths occur between the
ages of 25 — 35 years of age for men and 20 - 29
years of age for women (Magambo, 2002).
HIV/AIDS has since 1989 been the biggest single
cause of death among Kenya's most productive
ages compelling the government to divert
significant economic resource towards combating
it at the peril of other sectors of the economy.

Agriculture, which is Kenya’s biggest employer
and foreign exchange earner, faces the largest loss.
The forestry department since 1988 laoses an
average of 36 professional employees at a
replacement cost of US$ 40,000. Additional costs
include cost of sick leaves, funeral benefits,
recruitment and training. replacement staff and the
rising cost of health insurance policies (Republic of
Kenya, 2001).

As people in rural areas succumb to HIV/AIDS,
Kenya is faced with declining agricultural

productivity. In Nyanza province for instance,
households affected by 111V/AIDS suffered 20% -
30% crop reduction in 2001/02 onty. It is estimated
that by 2010 HIV/AIDS will reduce Kenya’s Gross
Domestic Product by 14.5% if remedial steps are
not taken to contain the situation. In the sample for
this study, all respondents acknowledged that they
could not engage in any meaningful cconomic
activity at all because they were physically weak.
The overall HIV/AIDS® undermining of the
agricultural systems includes reduced labour
supply, low crop production and food insecurity
(Achoka et al, 2005).

Conclusion

From our study findings and discussion, three
major conclusions are made:

Medical Care
1. There is lack of consistent medical care due to
poverty among the infected women.
2. Treatment of men with HIV/AIDS s
considered more urgent than that of women.
3. llliteracy and its inherent ignorance make
women more vulnerable than men.

¢ Educational Development
1. Many teachers have died from HIV/AIDS
infection.
2. Increase
dropouts.
. More of the girls than of the boys take up care
duties for their ailing parents.

in orphans resulting in  school

(S )

» National Development .
1. About 805 HIV/AIDS patients in productivity
brackets are mostly women.
2. The large number of HIV/AIDS patients
adversely affects Kenya’'s national
productivity.

Way Forward in Combating HIV/AIDS in Kenya.
Kenya has made a concerted effort to fight the
spread of HIV/AIDS. The Government of Kenya's
Parliament’s Session Paper No. 4 of 1997 on
AIDS, stresses the imporlance of advocacy and
policy development as intervention measures. In
addition, the National Aids Control Council
(NACC) cstablished in 1999, the National
HIV/AIDS Strategic Plan of 2002, the Technical
Sub-Committee on Gender and HIV/AIDS Task
Force, among others have provided broad plans
and opened insights from national to constituency
levels aimed at curbing the spread of HIV/ATDS.

To finance these initiatives, strategic international
partners such as DANIDA and WHO work in
collaboration with Non Governmental
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Organizations (NGOs) and Community Based
Organizations (CBOs) sponsoring a broad
spectrum of interventions harnessed by the Kenya
AlDS Non Governmental Organization
Consortium (KANCO) which acts as a resource
centre.

However, more effort should be directed at more
indigenous and individual participation in
combating HIV/AIDS as opposed to the expert
approach practiced currently. Effort should be
made to encourage participatory appraisals with
affected communities with the aim of developing
initiative, ownership, appreciation and
participation in combating further spread of
HIV/AIDS. In consistency with the findings above,
given below are some social-cultural/ economic
and medical suggestions of ways to curb the spread
of HIV/AIDS in Kenya

Social Cultaral/ Economic suggestions

fa) Decode men’s thinking. Men should be
assisted to understand that women are their
partners in life and in development, Quilaw and
criminalize polygamy. (b) Stiff” penalties. (Give
stiffer punishments for rape, incest and domestic
violence as well as encourage self-respect. (¢
Leadership.  Advocate for more women inclusion
and say in politico-socio-economic decisions. (d)
HIVZAIDS. Empower all sexually active women to
demand for HIV/AIDS status from their male
partners before sexual relationships. Provide for
women and girl children’s  education on
HIV/AIDS.

Medical Suggestions

(aj VCT Encourage regular attendance of VCT for
HIV/AIDS. Establish more VCT centers. Couplcs
should be encouraged to attend sessions together.
Comparative attendance figures from a VC'I' center
obtained for this paper showed that out of 892
patients, 608 were women compared to 284 men.
Later records also showed that out of 1,234
patients, 804 were women compared to 430 men.
These [indings suggest reluctance or unwillingness
on the men's part to accept or take responsibility.
50% of the women said that even though their
husbands were sickly, they never disclosed their
medical status. (b)) Community/Health  Care.
Serious community/health ¢are should be extended
through administrative and social institutions like
churches or mosques. Participatory community
involvement should be encouraged in combating
HIV/AIDS.,  (¢) Mother-to-Child-Transmission

(MTCT) can be handled through alternative
breastfeeding and  delivery  modes. (d)
Comprehensive Care Centres (CCCs). Should be
developed within reach of all the people. (e
Medical Staff to be better frained to handle the
scourge. Thus, an all inclusive approach should bc
cncouraged where participatory communication
and development of indigenous ideas and
knowledge to dissuade cultures and practices that
promote spread of HIV/AIDS, are sought as a way
to involve the community more effectively,
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Abstract

Geo-informatics, which combine satellite
positioning, digital remote sensing and Geographic
Information System (GIS) technologies can assist
in the three phases ot disaster management, namely
prediction, response and mitigation. The paper
proposes development of a geo-informatics based
national disaster management information system
(DMIS) for Kenya. Operational modules for such a
system are illustrated using some common
disasters. The paper identifies the National Disaster
Operations Centre (NDOC) as the most appropriate
institution to host the system. Key government
organizations necessary to implement the system
are identified. Such a system can improve the
abilities of all stakeholder in disaster management,
namely the victims, the government, volintary
rescuers and well-wishers, by enabling them access
and communicate disaster-related information in
real time and hence make informed decisions on
the risks and hiow best to handle them.

Key Words: Geo-informatics, disaster management,
information management system

Introduction

The importance of effective management of
information in general, and spatial information in
particular, in disaster management is increasingly
being recognised  worldwide  (Rego, 2001,
Availability of such information and its timely
communication can significantly reduce the
impacts of disasters and ensure more lives and
propertics arc saved. Spatial information can
facilitate identification of an impending disaster,
provide directions to a disaster site or assist in
developing logistics for ensuring assistance reaches
disaster sites. Utility of such information increases
when the data arc acquired, stored, analysed and
communicated in digital formats. Further,
significant cost reductions can be realized when
such information is shared over a large area. There
is thus a strong case for developing a national
disaster management information system, based on
Internet-based  geo-informatics  system.  Geo-

informatics is a set of tcchiologies comprising of
satellite position, remote  sensing, geographic
information systems and information lechnology.
These relatively new but  rapidly growing
technologics, have great potential in  disaster
management.

This paper proposes the development of a geo-
informatics-based naticnal disaster management
information system (NDMIS) in Kenya by
showing how this technology can bc used in
managing commonly occurring disasters.  The
objectives of this paper are a) outline the role geo-
informatics can play in disaster management, b)
identity the major components of a geo-informatics
based National Disaster management Information
System, and c) propose an institutional framework
for the NDMIS. The paper is organised in three
main parts. The first part develops some common
understanding of geo-informatics and disaster
management by providing operational definitions,
In the sccond part common disasters are used to
illustrate  geo-informatics-based  models  for
different components of the disaster management
process. Finally, paper looks at the institutionat and
organization requirements for the proposed
NDMIS. The paper concludes by looking at
possible hurdles that might hinder the rapid
implementation of the proposed system.

Disasters and Disaster Management

Disasters are caused by known events, i.e. hazards,
whose occurrences have potentially damaging
effects to both life and property (UNCHS, 1993;
Frampton et /., 1999). Hazards can be naturally
occurring (floods, droughts etc) or man-made
(traffic accidents, urban fires etc.) Disasters can
also be categorized in terms of the agents that
cause them, for example geological, climatological
or biological. Consequently, disasters can be
studied using physical or biological models.
Disasters occur in space over lime, making them
ideal for gco-spatial analysis. Finally, disasters,
particularly natural disasters, are unavoidable.
However, we can reduce thel impacts and losses
through  effective  management of disaster
information, Disaster manrgement consists five
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interrelated  components  namely;  disaster
prediction, response, recovery, monitoring and the
communication of disaster informaiion,

Prediction is the determination of the likelihood of
a disaster, the point and time of occurrence. the
spatial extent and its magnitude. Disaster response
are all activities executed in attemprt 10 contain a
disaster, including controlling the hazard and
cvacuation of victims.

MAPPING
COMMURNICATION AND

SYSTEM MONITORING

PREDICTION RECOVERY
USER
INTERFACE

Figure ] Framework for Geo-informatics Based DMVIAS

Post disaster recovery operations are measures that
aim at reducing the impacts of a disaster such as
compensating for losses incurred, resettling
victims, provision of relief supplies, forestailing or
controlling disease outbreaks, and prevention of
recurrences.
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Tigure 2 Tlood Prediction Model

Disaster monitoring are programines instituted (o
monitor the behaviour of the disaster causing agent
or the progress of mitigation measures. Disaster
management is a continuwm of activities, which are
hard 1o separate since in most cases they overlap
forming a continuous circle {Figure 11

Effective  disaster management requires a
functional  integration of all the disaster
management components outlined above. This
implies a continuous tlow of data from acquisition,
analysis, communication and utilization of the
resultant information as shown in Figure 1 which
presents a conceptual model of a disaster
management system consisting of data capture,
analysis and information communication based on
the Internet.

Disaster Prediction

To predict a disaster, it is necessary to understand
the environment under which it is likely to occur,
including the physical controls which instigate the
hazard (climate, geology, etc) and the specific
socio-cconomic attributes that can cxacerbate its
spread. Prediction information is useful for
developing early warning svstems. Disaster
prediction models for climate-related disasters,
such as floods (Islam and Sado. 2000), and
droughts (Tappen ¢f a/.. 1992) are common. Some
of these integrate meteorological data, land cover
data, soils data and hydrologic models in a GIS
environment. A dynamic system, which includes a
satellite-based cloud-monitoring  component  to
forceast floods, is shown below.
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Figure 3 Disaster Respense Model
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In the prediction model, the cloud location and
monitoring arc done with meteorological satellites,
while land cover and land use maps are made from
earth resource satellites. Finally, the ground
identification of disaster prone areas is done with
the aid of a GPS.

The same process can be applied in predicting
landslides, droughts, road accidents, oil spill
movements, spread of discases, etc. The early
warning information obtained from such a system
can assist both the public and policy makers plan
for mitigation measures such as evacuation and re-
settlement. For a drought disaster, harvest
estimates based on field crop-yield predictions can
help governments plan for external sources of food
to boost national reserves and hence appropriately
mitigate against the impact of drought.

Disaster Response

Disaster responsce involves the identification of the
disaster site, gaining access to it. conducting a
situational analysis and implementing appropriate
life/property saving operations. Most of these tasks
depend on the nature of the disaster, location of
occurrence and the resources available, If a disaster
occurs in a well-mapped developed area with
adequate road networks, it is easy to describe and
locate the disaster site. For a disaster in a rcmote
area, with no maps or land marks to facilitate its
description and subsequent focation, a GPS can be
used to describe the site and provide access
dircctions.

Figure 3 illustrates the operations of a geo-
informatics based disaster response system using
the example of a road accident. lrom the
descriptions of accident location, the GIS network

module is used to determine the optimum access
route  together with the access directions. A
situational analysis is performed on site and
appropriate decisions taken. These decisions are
implemented with the help of the GIS network
module to locate the different service categories
and Identify appropriate routes to access them
together with the directions to follow.

This model can be applied in a forest fire
incidence, drought, flood or an oil-spill disaster
response, where the location of the disaster site can
be done using satellite remote sensing. Extent of
damage is then asscssed using a combination of
remotely sensed data and GIS. Operations such as
identification of the nearest fire station, hospital
and optimum routes are carried out with a GIS or
GPS. For an oil spill. spatial interpolation
techniques can be used to predict the movement of
the spillage and hence assist in identifying the sites
for instatling the oil moping equipment or where to
pour oil-breaking chemicals,

Disaster Recovery

The objective of  post-disaster  recovery
programimes is to reduce the impacts of a disaster.
For a road accident, mitigation measures could
include re-designing the road to eliminate the
accident black spots or incorporation of some
speed control mechanisms. These activities requirc
damage assessment and the design of appropriate
control measures. Both activities have different
dimensions, including spatial, temporal, economic
and social. Figure 4 illustrates some of the issues
that could arise in a flood disaster situation and
how the mitigation mcasures could be instituted
using a geo-informatics based information
management system.

DAMACE ASSESSMENT o SPATIAL

v

DAMAGE CONTROL g EVACUATE
RESETTLE

DISEASE
CONTROL

Figure 4 Recovery Maodel for a Fleod Disaster

The spatial dimension refers to the determine of
safe grounds for re-settling victims using 3-D
spatial intcrpolation, where to locate flood control
mechanisms, etc, while the temporal dimension
takes care of how long the condition will remain,
how fast it takes to relocate the victims, etc. Finally
the socio-cconomic dimension will cater for issues
like the population involved, costs to be incurred,
expected disease outbreaks, efc.

Disaster Monitoring

Disaster monitoring opetations aim at cnsuring that
no life or property threatening posl-disaster
conditions remain unattended to. They also follow
the effectiveness of mitigation  measures.
Repetitive coverage of satellite-based sensors are
very useful for this. Monitoring systems also acts
as an early warning mechanism in that they can
quickly pick unusual trends or raise red [lags when
certain thresholds are exceeded. To illustrate the
monitoring component, HIV/AIDS, which has
been declared a national disaster in Kenya, is uscd.
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The figure below presents a GIS-based HIV/AIDS
prevalence monitoring system.
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Figure 5 Disease Monitoring

Figure 5 presents a GIS database showing, among
other things, HIV/AIDS prevalence, population,
land use characteristics and other socio-economic
indicators. Using this database, the percentage of
positive cases (P) in different areas is monitored. A
rapid change in P in a particular area it is easily
noticed and related to other characteristics of the
area, such as changes in land use or other socio-
economiz characteristics,

Disaster Communication

Effcctive  communication can save lives and
property in a disaster. This requires reliable and
continuous two-way communication between the
parties involved. Disaster victims should receive
information on the kind of assistance being given
and what they need to do to facilitate its effective
delivery. Rescuers and the general public need to
know what the victims need and what the formal
disaster response centre is doing so as to decide
what else they can do. People living close to a
disaster area or in areas with similar characteristics
as lhe disaster area, also need to maintain constant
communication with the disaster-monitoring
centre,

Institutional and Organizational Framework

The proposed system is multi-disciplinary. It
requires a strong institutional framework backed
by an equally strong organizational network of

technical personnel. The National Disaster
Operations Centre (NDOC) in the Office of the
President (GOK, 2003), is considered the
appropriate institution to host the proposed system
in partnership with a number of governmental
institutions as indicated in Figure 6.

RECIONAL CENIRE FOR RESOURCE
MAPPING FOR DEVELOPMENT
MIVSTRY OF WATER
SIRVIV OF KENTA
HATIOHAL
MINISTTRY OF ENVIRONMENT {BISASTER) MIFISTRY OF ACRICELTGRE
AND NATURAL RESOURCES OPERATIONS
CENTRE
(OF)
/' y
METEROLOCICAL MINISTRY OFHEALTH
DEPARTMENT
CENTRAL BUREAU OF
STATISTICS

Figure 6 (rganizational Framework for the Nationz| DMIS

All the institutions suggested are involved in
spatial data collection and analysis and are already
applying some form of geo-informatics in their
operations. Further, most of these organizations
deal with data that relates directly to the commonly
occurring disaster in Kenya, such as geological,

el
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weather and climate, disease and food situation
data.

The NDOC is charged with the coordination of all
disaster management activities before, during and
after the disaster, including the preparation of
media programmes for public information and
press briefing. With the help of technical expertise
from the organizations shown. the center can build
and operate the geo-spatial database which will
strengthen the national disaster preparedness
capacity.

Conclusions

The paper has presented the technical and the
organizational framework for a geo-informatics
based national disaster management information
system, It is evident from this framework that
disaster management is wide in  scope,
operationaily complex and demanding in geo-
snatial information. Consequently, development of
a geo-informatics based disaster management
information system can improve the abilities of all
stakeholder in disaster management, namely the
victims, the government and voluntary rescuers
and well-wishers, by enabling them access and
communicate disaster-related information in real
time and hence make informed decisions on the
risks and how best to handle them.

There are two main challenges in developing an
cperating such a system. The first one is data
availability. Very detailed local level data, which is
not readily availabie, is the cornerstone of such a
system. The second main challenge for the
proposed system is making it accessible to all
stakeholders, who include policy makers, decision
implementers, disaster victims and the global
public, who are potential voluntary rescuers and
well-wishers. However, the current trends in
information  technology, the Internet and
developments in WebGlS, are likely to counter this
challenge. A multi-level access system, allowing

different classes of stakeholders different levels of
access and interactions using passwords can ensure
wide access while ensuring database security and
integrity.
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Abstract

Land degradation by mass movements undermines
sustainable development of the mountain
ecosystems the world over, This paper examines
the occurrence of landslides and the challenges
faced in rehabilitating the scars for improved
human security in Mt Elgon, Uganda. Data were
gathered from field surveys through observations,
interviews, discussions and supplemented by
review of available literature. Intensive rains,
deeply weathered porous soils, steep slopes
(>50%) and land use change control the occurrence
and distribution of landslides in Bushika sub
county. Continued occurrence of landslides
threaten the security of the mountain people
including those in the immediate lowlands.
Problems of ecological insecurity, food insecurity
and land conflicts are common, Therefore,
rehabilitation of the affected areas is an important
strategy for improved human security. The local
communities, however, face many challenges in
rehabilitation  including  limited  resources,
incidences of secondary slides and lack of adequate
knowledge on the best management practices.

Key Words: Human secority, landslides, local
community, Mt Elgon, rehabilitation

Introduction

Land degradation by mass movements including
landslides raises formidable challenges to
sustainable  development of the mountain
ecosystems all over the world. Large-scale
disasters have significant humanitarian, social
security, political, and economic implications that
undermine the human security. Disasters leave
large numbers of people ill, disabled, widowed,
orphaned, displaced, or suffering from post-
traumatic stress disorder (Basu, 2005). Thus,
human security is increasingly being threatened by
disasters (Basu, 2005) including landslides
especially in the mountain and highland fragile

areas. Human security is more than freedom from
violence or the threat of violence: it concerns
people’s health, economic opportunities, political
rights, community identity and resilience to shocks
such as natural hazards JUCN/WWF, 2003).

Landslides are a natural phenomena and a normal
feature of landscapes experiencing dissections but
their magnitude. frequency and geographical
distribution have been considerably modified in
recent years by human intervention ¢Jones. 1992\,
Poor environmental practice exacerbates disasters
of nature {e.g. landslides. floodsy which in turn
increase human insecurity (Tow. ¢t al. 20035).
Landslides and mass movements are historical
problems in the mountains of Uganda and most
particularly on Mt Elgon in Bushika sub county.
The narrations by local people indicate that
landslides are an oid problem in this area and have
caused destruction of much property, ioss or injury
to human life; maore than 500 hundred people have
‘ost their lives in the last half a century (Kitutu,
2006).

The most recent wave of landslides in the country
particularly in the late 1990s is mainly attributed to
multipie factors inciuding deforestation of steep
slopes, deeply weathered soils underlain by tertiary
and pleistocene volcanic rocks, steep topography,
human activities (e.g. cuitivation) and triggered by
climati¢c changes (e.g. £] Nino rains) (Ngecu, et al.,
2004), Intensive rains cause slope failure due to
increased pore pressure or soil saturation in excess
of shear strength (Selby, 1993).

The destruction by landslides affects people’s
livelihood security through reduced crop vields,
low incomes from farming. food shortage,
communication  barriers, poverty and death.
Envirommental degradation that makes
communities more vulnerabie to disasters is central
10 the concept of human securily yel somehow
these dre treated in isolation (ITUCN/WWE, 20033,
The objectives of this paper are {i) to examine the
cecurrence of landslides in Bushika sub county and
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(i) 1o discuss related challenges in the

rehabilitation of these landslide scars.
Material and methods

Study area

The area is Jocated on in the western slopes of Mt
Elgon in Bushika sub county, Bududa district. It is
densely dissected by rivers and streams, from the
Mt Elgon, leading to a rugged topography
characterised by steep slopes. More than 80% of
the tand is located on slopes of >13° which is
critical for accelerated mass movement. The main
lithology is the fenitized basement rocks, which are
the oldest and of Archean age. Landslides are
reported to be common in this zone (Kitutu, 2006;
Nakileza er a/.. 2005). The main landuse types are

agriculture (farming and small scale grazing)
dominating below 2500 m asd. and forest

{national park) at >2300 m as.d. The dominant
perennial crops are banana and coffce, which are
intercropped with beans and maize. The area is
among the most densely poputated in Uganda with
a population density of over 400 people/km”
(UNBOS, 2002).

Methods

An inventory of the landsiides and related human
secm‘ity was undertaken through field surveys
backed by review of available literature. Data on
the occurrence and distribution of the landslides-
was derived from interviews, group discussions
with the local communities and observations along
established transect iines. The data/information
from wansect walk was integratcd in GIS
environment for mapping landslides. The identified

cdimensions and land vuse tvpes in Bmhts\a sub county
- R

landslides scars were characterized with respect to
depth, length, width, scils and land-use.
Information concerning the management of
landslide scars was acquired through observations
and group discussions with the local community in
Bushika. This was supplemented by interviews
with the Bududa district officials,

Results and discussions

Occurrence of landslides on Mt Elgon

Landstides on Mt. Elgon occur in different areas
under varied landuse, alttude and topographic
conditions (Table 1). However, many of the
landslides occur within areas receiving 1500 mm-
2000 mm rainfall, in altitudinal ranges of 1500 m
to 2500 m above sea level and corresponding to
steep slopes (averagely >15%) in highly disturbed
areas. Therefore, the majority of the landslide
prone areas, are found in the south-western part of
Mt. Elgon in the districts of Bududa, Manafwa and
Sironko (Table 2). A majorily of these landslides
{(~409%) have occurred in the last decade due to the
El Nino rains and poor cnvironmental practices on
the fragile slopes.
Occurrence  and distitbution of  lLandslide  in
Bushika sub county

Ten fandslides were identified in the study area
{Tabie 1). Rottle slides, mud- slides and shallow
slides constituted the malority of the landslides
(90%) identified in Busiika sub-county. The sheet
slides. also referred to as “superficial slides®, were
rather shallow (<1.5 m), occurred on midslopes
and mainiv eroded soils and/or destroyed shallow
rooted crops (e.g. maize, beans, bananas).

I@atc of oceurs (lf_l»(tc‘”l“ o3 S“d'“'\ ilage ‘Amtudc m| Rlnpe (%)\Lenoth !m)g\\l(lth (mn“”" m’ ' Depth (m)Landusei
1998 psiis Bunakasala {1628 70 7 %m “ 325 12 bie
12001 D3 :;Hunnmhazu Li709 50 S0 %30 TISUU 2 b+‘c *;
Bubayela 1757 60 : : -2 bie |
igu wmbazy 211737 50 0 ;Dtu 3200 s bie J
T%J“dlﬂ“d/tl Jisid 170 [0 120 .00 s e
; iL’»un;ﬂnbuxtl 431‘)! ! 170 $0 8 640 3 e
i\)()” - D\ B ,““"‘ butiti (1427 [ 55(;() @ 40000 35 hrcrm
oo hel ms Durir i 1653 Jj.SU 00 gy) 7O o b+c
Buriri j i664 T:@(:- 1«0 s 3000 m[s, bie
M lgumushisho (1488 iss 110 36 R pre
fandsiides: ms = mud :’ancz'.sf’fdejx sy = she ot fandsiides A
v g =
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The bottle slides were deep scouring (>3-15 m)
and mainly occurred on upper slopes. Some of
these slides changed to mudflows (hsl +ms) on the
lower scctions in the valleys or drainage channels
due to increased water content in the soil mass.

Most of the landslides (40%) occurred in 1997 due
to the effect of the El Nino rains, as also reported
by Ngecu, et ai., (2004). Observations revealed
that the majority of these landslides occurred
adjacent the old landslide scars on slopes of > 50%
(for 70% of the cases observed in the field) at >
1420 m a.s.l. Interviews and discussions revealed
that 50% of the participants have landslide scars in
one or more of their fragmented plots in Bushunya
parish alone. Most of the people have plots in
different locations including steep slopes, which
increases their chances ot experiencing landslides.
Enormous volume of seil mass (e.g.. soils,
boulders) was lost; the volume of materials lost
from the surveyed scars ranged from 960 to 45000
m’. The distribution of the landslides reflects a
strong control by land use, topography and soils.
Nearly all the observed landslides occurred outside
the gazetted forests on agricultural tand dominated
by banana-coffee intercropped system. The
degradation of plant cover especially trees on steep
slopes undermines the stability of soil particles and
contributes to increased infiitration that leads to
high subterranean flows hence susceptibility to
landslides (slope failures). Note that the dead roots
of cul ftrees provide macropores thus rapid
infiltration and  change in  underground
hydrological conditions.

Slope failure is largely attributed to high rainfall
intensity that causes sudden high pore water
pressure and subterranean flows (Tanya, 2001).
The local narrations about landslide occurrence
support this geomorphological explanation. People
observe that landslide occurrence is a process; it
commonly occurs where the cracks have developed
overtime and after prolonged rains. The rains cause
accumulation of water in the ground that leads to
pore water pressure and water blowouts {Temple
and Rapps, 1972). Sudden noise is usually heard
whenever landslides occur. This may be explained
by the abrupt slope failure due to high water pore
pressure, water blowouls and the movement of big
boulders,

Most of the slides werc located in the mid to upper
backslope and the summit but none were observed
starting from the top of a ridge, The estimated
distance from the top of the ridges or hills o the
scars varied between 40 to 80 m; s allows waler
flow and soli! accumuiation on these slope sections

hence build up of pore pressure. The cultivated
highly sorptive surface soils and deeply weathered
regolith underlain by hard surface (slide plane) on
high altitude steep concave slopes are particularly
very susceptible compared to low-lying areas.
Similar observations have been made for slides on
Andosols in Kenya (Ngecu et ai., 2004).

Rehabilitation of the landslide scars for improved
human security

Rehabilitation of landslide degraded areas is very
important is ensuring human security in Mt Elgon.
Tow et al, 2005) argues that preventing or
overcoming environmental degradation greatly
contributes to human security. The majority of
landslide scars (60%) in Bushika are either
abandoned or cultivated with annual crops (e.g.
maize, beans). In general, however, most of the
farmers have emploved the biological and
mechanical management practices on the landslide
scars:

(i) The biological approach

This includes planting of trees or zrasses and

tfallowing, and is the most commonly applied.

1) Agroforestry which entail planting trees with
crops {e.g. Fucalvprus spp. Grevilia robusta,
Cordia africana) on the landslide scars and
lower slopes along vallevs. Trees are either
planted in small woodlots on and outside the
scars or intercropped for stabilizing the soils
and generating incomes. Thus agroforestry
contributes to cnvironmental and economic
sceurity. A few of the respondents explain
that eucalvptus roots penetrale deep into the
soil and are therefore suitable for stabilizing
the soil. Based on the indigenous knowledge
and scientific research {e.g. Kitutu, 2000) trec
planting is an appropriatc method than
construction of terraces on the slopes that are
characterised by highly porous soils. Terraces
are avoided here because of the belief that
they can easily trigger more landslides.

2) Nappier grass is planted along the contours
and in small patches. Nappier grass is useful
for fodder. mulching and stabilizing the soil.
Exposed solls on old scars are easily eroded
and this delays soil lormation process.
Therefore, the establishment of such
conservation measures s very important and
should be encouraged for adoption on all the
landslide affected/susceptible slopes.

3) Natural regeneration is also employed, wher
the landslide scars are abandoned to avoid
further problems of stiding (secondary slides)
and soil erosion. Regeneration usually takes a
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long time (>10-20 vears) but enables natural
plant regeneration processes in the degraded
arcas. The plants in the neighbourhood
(farmland  or  bushland} enhance re-
colonization of scars thus ensuring ecological
sccurily. Nevertheless, there is need to
accelerale the restoration through planting
trees and/or shrubs that can providc multiple
benefits (e.g. income, fodder, and fruits) for
improved economic and livelihood security.
An apple growing pilot project has been
initiated in Bushunya parish to diversify and
boost the incomes of the farmers.

(i) Mechanical approach

A few innovative farmers have adopted this
approach, which involves heaping or aligning
stones to control erosion on the landslide scars; the
stones are usually gathered in heaps or aligned
along the major rills and gullies. Though this is an
important traditional rechnigue in soii conservation
ot all farmers have svstematically and inlensively
applied the technology. The reasons for limited
adoption are not clear but could be attributed to
labour constraints.

Challenges in the rehabiiiiation of landsiide scars
& /

The local communities are [aced with numerous
challenges in rehabilitaling degraded landslide
areas. Some of these challenges are outlined below,
1y Tligh  population  pressure  presents  a
formidable c¢hallenge. Many farmers on
average have up to eight children per family
and yet own barely 2 ha of land. Land
scarcity 18 a scrious problem leading to
encroachment on fragiic steep slopes and
Hmited time for regeneration on the scars.
Steep slopes are sensiiive to disturbance and
can casily irigger more slope  failures,
Theretore, great care is required fo ensure
minimal disturbance on such slopes.
Secondary slides remain a challenge. Many
car further destruction by

which are often

( of the locai community are
seor and theretore unabie to save adequate

funds to invest in technologies that would
stabilize the slopes. Lack of funds limit the
acquisition of the necessary cxpertise and
materials (e.g. cement, pipes) for stabilizing
structures  or  embankments  (gabions).
Gabions have been successfully used in other
parts of the world including the Democratic
Republic of Congo in the arca of Bukavu.
4) There is a lack of reliable or established best
approaches for adoption by the local
communities. This partly arises from limited
research on best practices in this area. Most
of the previous research has been either too
academic or short lived and not addressing
management.
There has beer lack of existing formal
community strategy to mitigate or reducc the
risks of landslides and rehabilitation of the
scars. At the national level, there is a
national disaster strategy but this has not yet
been implemented or translated into action at
local level. Response to landslide disaster
issues remains rather irregular or sporadic.
This is a big censtraint considering that
landslide effects are spread over catchments
in both low- and high- lands affceting a wide
range of people either directly or indirectly
and for a long tirne.

h
e

Conclusions

Landslides undermine the different dimensions of
human security  (i.c. .ivelihood, social and
ecclogical securitvy on Mt Elgon. They have
negarively impacted on the produclive capacity of
the land hence contribninz to high poverty levels
experienced. There are limited cfforts hitherto to
address landslide associated degradation problems.
Rehabilitation of  degraded arcas s  vital
considering the high population pressures and the
need  fo achieve improved  cnvironmental
sustainability in the arca. There arc environmental.,
political and socio-econamic challenges faced in
rehabilitation of landslide scars that need to be
addressed for effective ovicome. Further research
it needed to investicate the restoration rates of the
scars and to identity the best management practices
under various conditions (1 the mountain.
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Table 2: Landslide occurrence, distribution, and associated caused plus effects on Mt Elgon.

Year [Sub-Counties affected Causes of landslide Losses
1818  |Bududa, Bulucheke Rockslide triggered by rainfall in weathered |Unknown
granite in Bulucheke
1900 |Bududa A landslide incised the Konokoyi valley. Unknown
Triggered by heavy rainfall
1918  |Bududa (Busayi) A rotational slump No death
1922 |[Bulucheke (Bumwalukana) (Landslides due to undercutiing by R, ~ 20 farmers killed celebrating harvest
Sakusaku Season.
1927  |Buiucheke (Busiliwa) Landslide caused by heavy rains I man killed, his home, farm carried
downslope
1933 [Bulucheke, Bubita Rock slides at Buwali Unknown
1942 |Bulucheke Landslides triggered by heavy and intense  |Killed many wild animals. Soil and rock
raintall materials blocked the roads
1944 |Bulucheke Landslides lriggered by hcavy and intense  [None
rainfall
1960  [Bulucheke Triggered by heavy rains Destroyed cotfee farms
1967 [Bududa, Bulucheke Landslide silted R. Sukusaku which burst  {Dam cverflow destroyed rice fields ard
and flooded surrounding areas for 3 days killed people in Bunyole, Tororo district ~
forming a lake 2 km long, 20 km downstream
1970 |Bulucheke (Nusu} Landslide triggered by heavy. intense rain -~ > 60 circumcision dancers buried uiive
and houses destroyed
1988  |Bumasifwa sub county Landslide (Translational slide) Destroyed farmlands
{Bundagala parish)
1989  Bulago Landslide triggered by heavy, intense rains  |Destroyed property (farms. houses: & 2
1993 [Rumasifwa sub county Landslide (rotational) Destroyed farmlands
(March}|(Bukyabo parish, butadiga
parish)
1995 |Buteza (Nabugabywe hill) Landslide triggered by heavy and intense Destroyed property ¢.g farmlands,
(April) rainfall livestock, houses and life
1997  [Bududa, Buluchcke, Bubita, |Landslide triggered by heavy rains 48 killed; houses & bridges desrovel
Bushika, In Buwali valley water dammed or 1220,
destroyed houses downstream. 6 xilec
Roads were blocked with debris ar zhos:
one week.
1997  |Sisiyi sub county (Nabekye |Land slide triggered by heavy rains-arock |1 killed, many injured family. house
village) fall from the scar rolled downslope destroyed
1997 |Buyobo sub county Debiis flow Destroyed farmlands & vegetation
{April) l(Bumirisa parish)
1999  |Bududa, Buluchcke. Bubita, [Landslide triggered by rainfall 5 people died &several houses destronel
Bushika.
2005  |Bulegeni Rockfall due to road undereut and Blocked road
wenthering
2006  |Bupolo sub county Roack slides and Landslide caused by heavy |Killed 3 people and destroyed farmlends.
(Bunamunzu village) rains in August Aprox. 15, 000 m” of soil moved
downslope

(Source: Field inventory by author and reviews from Kitutu, 2006: Mukholi, 1998)
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