Agricultural Science

Yirga Alemu Azene

Assessment of Causes and Impacts Of
Flooding On Agricultural Production of
Plains Surrounding Lake Tana, Ethiopia

Master's Thesis



YOUR KNOWLEDGE HAS VALUE

- We will publish your bachelor’s and
master’'s thesis, essays and papers

- Your own eBook and book -
sold worldwide in all relevant shops

- Earn money with each sale

Upload your text at www.GRIN.com
and publish for free

GIRINIS



Bibliographic information published by the German National Library:

The German National Library lists this publication in the National Bibliography;
detailed bibliographic data are available on the Internet at http://dnb.dnb.de .

This book is copyright material and must not be copied, reproduced, transferred,
distributed, leased, licensed or publicly performed or used in any way except as
specifically permitted in writing by the publishers, as allowed under the terms and
conditions under which it was purchased or as strictly permitted by applicable
copyright law. Any unauthorized distribution or use of this text may be a direct
infringement of the author s and publisher s rights and those responsible may be
liable in law accordingly.

Imprint:

Copyright © 2007 GRIN Verlag
ISBN: 9783346304674

This book at GRIN:
https://www.grin.com/document/945382



Yirga Alemu Azene

Assessment of Causes and Impacts Of Flooding On
Agricultural Production of Plains Surrounding Lake Tana,
Ethiopia

GRIN Verlag



GRIN - Your knowledge has value

Since its foundation in 1998, GRIN has specialized in publishing academic texts by
students, college teachers and other academics as e-book and printed book. The
website www.grin.com is an ideal platform for presenting term papers, final papers,
scientific essays, dissertations and specialist books.

Visit us on the internet:

http://www.grin.com/
http://www.facebook.com/grincom

http://www.twitter.com/grin_com



ASSESSMENT OF CAUSES AND IMPACTS OF FLOODING
ON AGRICULTURAL PRODUCTION OF LAKE TANA
SURROUNDING PLAINS

By

YIRGA ALEMU AZENE



DEDICATION

To
My Wife Biruh Tesfa
&
My Little Child Edomias Yirga



TABLE OF CONTENTS

TABLE OF CONTENTS 11
LIST OF TABLES v
LIST OF FIGURES VI
ABBREVATIONS A1
ABSTRACT VIII
CHAPTER ONE 1
1 INTRODUCTION 1
L1 GENERAL .ottt ettt eett e ettt e e et e e eatvae e etaeeeeataeeeanbaasesstsasaassseeanssaaesessseeenssseeeansesaenseeeensres 1
1.2 STATEMENT OF THE PROBLEM .......oouiiiiiiiiiiiiiiiicieieteete ettt s 2
1.3 OBJECTIVE AND SCOPE OF THE STUDY .....vtieiitiieeeiiieeeireeeiereeessreeessseesssrsesssssessssssesssssssesssssesssenes 5
CHAPTER TWO 6
2 LITERATURE REVIEW 6
2.1 FLOOD DISASTER AND ITS IMPACTS ......ccuiiiiiiiiiiiiiiiiiiiii it 6
2.2 PLANT RESPONSE TO FLOODING .....cccttiiiiiiiiieiiieeeireeeeteeeeireeeeaseeessseessssseeassssessssssessssssesssssesanes 8
2.3 FLOODPLAIN MANAGEMENT .......uvttiiiiiteeiieeesreeeeeseeessseeessseeessseeesssseeessssesasssseessssseesssssessssssessnes 9
2.4 IMPACTS OF FLOOD CONTROL AND PREVENTION MEASURES .....cuvvvviiiiiiiiiiieiieeeeeeeeeeeeeeeeeeeeeeeeennnns 12
2.5 INTEGRATED FLOOD MANAGEMENT .....cccctitiiiitiieeiiieeeeiteeeetteeeeereeeensreeeesesessasesessessresesssesesssseeens 13
2.5.1 Elements of Integrated FIood Management ................cccocceueeveiiiiieniiieniiee sttt 15

2.6 WATERLOGGING AND DEVELOPMENT OF HIGH WATER TABLE .......cccoccoeiiiiiiiiinineeeecennen 20
2.6.1 Signs Of BaA DFGINAZE. ..........coocueeiiiieiieieeiee ettt ettt ettt e st et st e b e entesseensesnaeneen 20

2.6.2 Harmful Effects of EXCESS IF'FIGALION .............c.ccccccociiiiiiiiiiiniiiieieiieeeeeet ettt 21

2.6.3 BENESits Of AVAINAZE. ..........ccuveeeeeeiieeeieee ettt ettt ettt ettt et e ettt esbeensesssenseenseseeen 23

2.6.4 BIOAPAINAGE............c.ceeeeiiet ettt ettt ettt ettt 24
CHAPTER THREE 28
3 DESCRIPTION AND METHDOLOGY 28
3.1 DESCRIPTION OF THE STUDY AREA .....ccoittiiiittteeetieeeetteeeeteeeeetteeeeetreeeeessesesessesessssesesssessssssseennns 28
311 AAMINISIFALIVE LOCALION ...ttt ettt 28

3.1.2 GeOZFAPRICAI LOCALION. ........ccueeeeeeisiee ettt ettt ettt ettt et e st e bt esbe st e e e sseenseeneenbe e 28

RIVBY 124 32 (01 016) 5616 ) U RRURUUUURURPPRRRE 31

3. 2.1 DAtA COILECHION ...ttt ettt ettt ettt ettt ettt be e 31

3.2.2 DAEA PFOCESSITG ...ttt ettt ettt et ettt st e s et e et et e et e et e nnre et s 32

3.3 BASIC FEATURES OF THE STUDY AREAS ....cccitttiiiitiieeiitieeeeteeeeeteeeeetveeeetveeesetsesesssesesssesenssseennns 34
3.3.1 AGr0 @COIOGICAL ZOMES ...ttt ettt 34

3.3.2 Geology of Lake Tana PIAINS ..............c..cccoocuevueeieiiiieeie ettt ettt ettt ese v sseesesasesa e 35

3.3.3 DFQIRAGE. ...ttt ettt ettt ettt ettt et et e enne et s 36

3.3.4 Soils of Lake Tana SurrOunding PIAINS ..............c..cc.ccviiuerieieieeieeeeie ettt eee st svseaesaeesesssese e 37

3.3.5 TODOQUVADRY ..ottt b et ettt ettt at et nt ekttt et e be et e entete e 39



32300 LANA USC ...t ettt 40

3.3.7 SOCIO-ECONOMY..........c.ciieieeeeet ettt e 42
CHAPTER FOUR 43
4 DATA ANALYSIS AND RESULTS 43
4.1 FLOOD ASSESSMENT BASED ON VARIABILITY OF RAINFALL AND STREAM FLOW DATA ........... 43

4. 1.1 RATNFQIL VAFTADIIILY ..ottt ettt 43

4.1.2 Stream FIOW VAFIADIIILY ..........ccocoooioieiiiiese ettt sttt ettt et e seesaeenaesneense e 52

4.1.3 Lake Tana Water Level Variation and FIOOd RECESSTON ..............c.cccevieierieiisieiiiiesiieesieee s 59

4.2 HYDROLOGIC FREQUENCY ANALYSIS ...iiiiiiiiiiiiiiiiieeiecieeiteeteeeeeeeeeeee et eeeeeeeeeeeeeeeeeeeeesssssesssssnnnnes 63
4.2.1 Flood Frequency ANGLYSIS .............ccoocvicueiiieiieeieie ettt etesitete et este ettt esse st eseessesseessesssessesseessessseseens 63

4.2.2 Frequency Analysis of RAIAFAIL..................ccccccociiiiiiiiiiiiiiiiiiiiiit e 65

4.3 SOCI0 ECONOMIC IMPACT OF FLOODING ON LTSPS ...ovviiiiiiiiiieeeeeeeeeeeeee e 66
4.3.1 Nature of FIOOAING OB LTSPS...........c.cccvooeeieiieeieii ettt ettt et sae e st esae e esseesaesseensesssenseens 66

4.3.2 FIOOA AJFECIEA AVOAS ...ttt ettt ettt et e e sseenaeeneense e 70

4.3.3 Causes of Flooding and Waterlogging in LTSPS ...........ccccocueiiiiiinieiieieieseeeiesieeie et sie e eve e 79

4.3.4 The Impact Flooding on Agricultural Production Of LTSPS ...........ccccccuvouevieiieeienieiesieneeeee e 80

4.4 POTENTIAL MITIGATION MEASURES ......cccuttiiiittieeitieeeitteeestreeeeteeeesareeeeseseesssaseesessresesssesessseeeens 89
4.4.1 Flood Management OPIIONS ..............c.ccuevueauerereiit ittt ettt ettt ettt ettt sbe e e saeebe e 90

4.4.2 AGricultural DFAINGAZe OPTIONS ............ccoeeeeeeeeiieiieiieeieeieeteeiteste et eeesteesaesseesaesteesse e ebeessenseeseeseeseas 101

5 DISCUSSION OF RESULTS 112
5.1 RESULTS OF THE VARIABILITY ANALYSIS OF RAINFALL AND RUNOFF ........cccoovvvvrvrrrereeeeeeene. 112
5.2 RESULT OF HYDROLOGICAL FREQUENCY ANALYSIS ...oiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeevvsaeveeeeeneeeees 118

5.3 RESULT OF SOCIO ECONOMIC IMPACT ASSESSMENT OF FLOODING ON AGRICULTURAL
PRODUCTION OF LTSPS ...ttt ettt st 119
5.4 RESULTS OF THE POTENTIAL MITIGATION MEASURES FOR FLOODING AND DRAINAGE PROBLEMS

..................................................................................................................................... 120

CHAPTER SIX 122
6 SUMMERY, CONCLUSION AND RECOMMENDATION 122
6.1 SUMMERY AND CONCLUSION .....c.cettuirtitiietentetesetesesestesesesesesseseseesensssesensesesensesessesesensesessssesennas 122
6.2 RECOMMENDATIONS ....cutteiiuiateniteteseeteststesenesseseseseseasesessesesessesessssessssesensssesenseseseesesensesesessesenens 124
6.3 LIMITATIONS ....c.ututetemeeteniteteneetesestesesesesentesesesseseneesesesseseseases et eseseases et sses e s eseseaseseneeseseaseseneesenens 125
REFERENCES 126
APPENDICES 129
APPENDIX A FIGURES OF MEAN MONTHLY VS 2006 RF OF LTB STATIONS......cceecteniienieenieenee. 129
FIGURE A.10 ADDIS ZEMEN MEAN MONTHLY VS 2006 RAINFALL.......ccecteriienieenieenieeniee e 132
APPENDIX B FIGURES OF DEVIATION FROM THE MEAN OF ANNUAL RF OF LTB STATIONS............ 132

APPENDIX C FIGURES OF MEAN OF MAXIMUM RUNOFF VS 2006 MAXIMUM RUNOFF OF LTB
RIVERS ettt ettt et e sttt ebe e e bt et e e st e st e 134



v

APPENDIX D FIGURES OF MEAN ANNUAL FLOOD DEVIATION FROM LONG TERM MEAN OF LTB
RIVERS ettt ettt ettt e et e et e st e e st e e e baee e saeeas 135

APPENDIX E MATHEMATICAL EXPRESSIONS AND STANDARD ERROR OF ESTIMATE FOR

STATISTICAL DISTRIBUTIONS OF ANNUAL MAXIMUM SERIES......ccccceeverireerireeeninneenns 136
APPENDIX F. QUESTIONNAIRE.........ccttetteteieientesesseeseestessessessessesseessessessessessessesssessessensessessesssessenses 141
APPENDIX G. RAINFALL DATA .....ccuiitiitiitieeeieeee ettt ettt et ettt ettt et e eveeaeeveeneesaennas 144
APPENDIX H. HYDROLOGICAL DATA ....cviitiitietieiietiete et etteteeeteste vt eveessesaesseeveevsessessesessesveessessennes 151



LIST OF TABLES
TABLE 1.1 REGIONAL SUMMERY OF PEOPLE AFFECTED AND DEATH BY FLOOD OF 2006. ............... 3
TABLE 2.1 COMPLEMENTARY APPROACHES OF INTEGRATED FLOOD MANAGEMENT .........ccveeeee... 11
TABLE 2.2 STRATEGIES AND OPTIONS FOR FLOOD MANAGEMENT ....oetiiieeeeeeeeses e 17
TABLE 3.1 AREA-SLOPE DISTRIBUTION OF LTB WITH PERCENTAGE OF CATCHMENT LAND ......... 39
TABLE 3.2 LAND USE OF TANA BASIN .....iiiiiiiceceettiiees s e e e e e e ettt a s e e e e e e e e e e eeeeaennnnnnnnn s 42
TABLE 4.1 RAINFALL OF 2006 COMPARED WITH THE LONG TERM MEAN ........ccoeviininnnrnnnnnneneeeee 46
TABLE 4.2 COEFFICIENT OF VARIATION OF ANNUAL RF OF STATIONS ONLTB.......cccuvvvvvriiieeee. 49
TABLE 4.3 METEOROLOGICAL STATIONS, THEIR WEIGHTED AREA AND MEAN RF OF LTB............. 51

TABLE 4.4 PERCENTAGE INCREASE OF 2006 MAXIMUM FLOOD FROM THE

LONG TERM MEAN FLOOD. ...tititeeeeeeeseseeeeeeeeeeeteeeeeeeeeeeeaeeaaaaaaaeeesassasaaaaannsnnnnnssnneees 54
TABLE 4.5 APPROXIMATE DURATION OF OVER BANK FLOODING OF MAJOR RIVERS IN LTB......... 56
TABLE 4.6 SPECIFIC FLOOD DISCHARGE AND COEFFICIENT OF VARIATION (CV) OF

MAJOR RIVERS OF LTB......ciiiiiiiie ettt a e e e e e e e e nneneaeae s 57
Table 4.7 Type of Fitted Probability Distribution and Return Period of 2006 Peak

Flood of RIVErs in LTB.......uieiii e 67
Table 4.8 Estimated Flood Quantile of Rivers in LTB for Different Return Period............... 68
Table 4.9 Return Period of 2006 Monthly Maximum Rainfall....................ococoiiiiinnn, 69
TABLE 4.10 HISTORICAL FLOOD HAZARD ON LTSPS ......ciiiiiiiiiiiiiie et 68
TABLE 4.11 CHARACTERISTICS OF 2006 YEAR FLOOD ON LTSPS ...c.ccoiiiiiiiieee e 78

TABLE 4.12 THE ADVERSE IMPACT OF 2006 FLOODING ON CROP PRODUCTION OF

TABLE 4.13 THE ADVERSE IMPACT OF 2006 FLOODING ON HUMAN BEING, LIVESTOCK AND
INFRASTRUCTURES .. .iiiiiiiiiiiiitie ettt ettt e et e e e aaaeaaeaeasaa s s s bbb bbb et e eeeeeeeeaaaaaaens 85
TABLE 4.14 SUMMARY OF IMPACT ASSESSMENT OF FLOODING ON LTSPS, ITS IMPAC

VALUE AND DURATION ....oiiiiceiiitiieis s e e e e e e e e e ee ettt s s e e e e e e e e e e seeaeeannnnnana e eaaeaaaaeees 88
TABLE 4.15 PROPOSED IRRIGATION DEMAND IN LTB ....ouiiiiiiiiiiiiieiiieee e 92
TABLE 4.16 DRAINAGE COEFFICIENT OF CEREAL CROPS INLTSPS....cccoeiiiiiiiiieee 105
TABLE 4.17 RECOMMENDED DIMENSIONS OF COLLECTOR DRAINS ....ccceiiiiiiiiiiiieeeeeee 107
TABLE 4.18 GROUND WATER LEVEL OBSERVED ON LTSPS ...cooiiiiiiiiiiiii e 109
TABLE 5.1 MEAN PERCENTAGE INCREASE OF RF FROM MAY TO SEPTEMBER 2006.................. 112

TABLE 5.2 PERCENTAGE INCREASE OF 2006 MAXIMUM FLOOD FROM THE
LONG TERM IMEAN FLOOD . ..uuuiiiiieeeeeeeiieieetttintaasaeseeeaeaeeeeeasssssnnnnsnseeeaaaseesessnnssnns 115



LIST OF FIGURES

FIGURE 1.1 FLOOD VULNERABLE AREAS IN ETHIOPIA ......cooiiiiiiieeceeee e 3
FIGURE 1.2 FLOOD ON FOGERA PLAIN OF LAKE TANA SURROUNDING .....cccvviiieeiiiiriieeeeessinneenenss 5
FIGURE 2.1 INTEGRATED FLOOD MANAGEMENT MODEL ......uuuiiieeiiiiiiiieeeeeeiiiieeeeeseeneaeeeeeeeenees 14
FIGURE 3.1 LOCATION MAP OF LAKE TANA BASIN .....ciiiiiiiiiiiiiie et ee e 29
FIGURE 3.2 LAKE TANA AND ITS INFLOWING AND OUT FLOWING MAIN RIVERS .......cccecuiiereaeeannee 30
FIGURE 3.3 SUB-AGRO ECOLOGICAL ZONATION OF LAKE TANA BASIN ......ooviiiiieeiiiiee e 35
FIGURE 3.4 SOILS OF LAKE TANA BASIN ....eiiiiiiiiie et siee ettt e e e e e e e e 38
FIGURE 3.5 TWO DIMENSIONAL ELEVATION VIEWS OF LAKE TANA BASIN. ...coooviieiiiiieeiiieeee. 40
FIGURE 3.6 LAND USE MAP OF TANA BASIN ..ottt e e e 41
FIGURE 4.1 RELATIONSHIP OF MEAN ANNUAL RAINFALL AND ALTITUDE OF LTB STATIONS ......... 44
FIGURE 4.2 BAHIRDAR MEAN MONTHLY VS 2006 RAINFALL.......cciiiiuvriieeeeiiiiiieeeeesseniieeeaeeeenees 47
FIGURE 4.3 DEVIATION FROM THE MEAN OF ANNUAL RF OF BAHIRDAR .........covviiiiiiiieeeeeeee 48
FIGURE 4.4 THIESSEN'S POLYGON OF LTB ...coiiiiiiiiiiiie et 51
FIGURE 4.5 MEAN ANNUAL VARIABILITY OF RAINFALLONLTB ..o 52
Figure 4.6 River Gauging Stations around Lake Tana...............cocooiiiiiiiiii i, 56
FIGURE 4.7 MEGECH MEAN OF MAXIMUM RUNOFF VS 2006 MAXIMUM RUNOFF ...........cccceennnnen.. 54
FIGURE 4.8 G/ABAY MEAN ANNUAL FLOOD DEVIATION FROM OVERALL MEAN .......ccccceeeeeeeeen... 55
FIGURE 4.9 MEAN MONTHLY VARIATION OF SPECIFIC FLOOD DISCHARGES OF RIVERS .............. 58
FIGURE 4.10 MEAN MONTHLY CV OF PEAK FLOODS OF MAJOR RIVERS OF LTB. .......c.c.ccceeenneeee. 58

FIGURE 4.11 LAKE TANA MEAN OF MONTHLY MAXIMUM VS 2006 MAXIMUM WATER

SURFACE LEVEL ...ttt ettt ettt ettt et e e e e e e aaae e e s e s e s e aanannnnnennsnnees 61
FIGURE 4.12 ANNUAL VARIATION OF MAXIMUM FLOOD LEVEL OF LAKE TANA. ......covviiiiiieeeeeene, 61
FIGURE 4.13 DAILY WATER LEVELS OF LT ABOVE 1787 MASL ...uvvvuuiiieeeeeeeeeeeeeeeininiaaaneeeaaaaes 62
FIGURE 4.14 FOGERA FLOOD PLAIN AROUND LAKE TANA .....cotitititieiaeeeeeeeeeeeeeeeeeannnn e e s e e eaaaaes 71
FIGURE 4.15 MEGECH RIVER AND DEMBIA FLOOD PLAIN AROUND LAKE TANA .......ccccceeieieeeeeennn. 75
FIGURE 4.16 PROPOSED IRRIGATION PROJECTS ONLTB ...ttt e 93
FIGURE 4.17 SANDBAG LEVEE ... ..uuuututitiiiiiiieiitesieeeeaaaaeees et et ssssssssssssessasessseeeeeeeaeaaaaaeassesasssannnns 94
FIGURE 4.18 TYPICAL DESIGN OF LEVEE FOR INFLOW RIVERS AND LT ....cooiiiiiiiiiiiieeeeiiiieieiee 97
FIGURE 5.1 DEVIATION OF ANNUAL AREAL RF OF LTB FROM LONG TERM MEAN........ccccec.e.... 114

FIGURE 5.2 DEVIATION MEAN ANNUAL INFLOW TO LT FROM LONG TERM MEAN

ANNUAL FLOOD ...ttt ettt e e e e e e e e aaaaaens 115
FIGURE 5.3 DEVIATION OF ANNUAL FLOOD LEVEL OF LT FROM THE MEAN FLOOD LEVEL ........... 116
FIGURE 5.4 CAUSES OF FLOOD AND FLOOD-INTENSIFYING FACTORS INLTSPS.......cccccceeennee. 118



vii

ABBREVATIONS

APFM Associated Programme on Flood Management
CSA Central Statistical Authority

cv Coefficient of Variation

DC Drainage Coefficient

GOs Governmental Organizations

GWP Global Water Partnership

GWT Ground Water Table

ha hectare

IFM Integrated Flood Management

IWRM Integrated Water Resource Management

LT Lake Tana

LTB Lake Tana Basin

LTSPs Lake Tana Surrounding Plains

m meter

masl meter above sea level

M2-1 Tepid to cool moist plains

M2-5 Tepid to cool moist mountains and plateau
M3-7 Cold to very cold moist mountains

MAR Mean Annual Rainfall

MoARD Ministry of Agriculture and Rural Development
MoWR Ministry of Water Resources

NGOs Non Governmental Organizations

PAs Peasant Associations

SH2-5 Tepid to cool sub-moist plains and mountains and plateau
SH2-7 Tepid to cool sub-humid mountains

SM3-7 Cold to very cold sub-moist mountains

SSD Subsurface Drainage

WMO World Meteorological Organization

WT Water Table



VIII

Abstract

The main objective of this study is to identify the main causes and effects of flooding and drainage
problems on agricultural production of Lake Tana surrounding plains, mainly on Fogera, Dembia and
Kunzila floodplains. The paper intends to answer 1) variability of runoff and rainfall data in identify the
cause of 2006 flooding on LT shores 2) the best-fit flood analysis distribution function for major rivers 3)
The socio economic impact of flooding on agricultural production and 4) potential mitigation measures

that reduces adverse effect of flood and drainage problems.

The rainfall variability analysis of LT basin in 2006 was shows that on average 43% increase in wet
season rainfall than the normal (mean). All rainfall gauging stations shows an increase in rainfall in 2006.
Similarly the variability analysis of major rivers was also shows that on average 35% increase in flood
season stream flow of G/Abay, Gumara, Rib, Megech and Koga. The trend of these rivers shows that
maximum runoff for the year 2006 was higher than the mean of the long term maximum flood. Whereas
Lake Tana maximum flood level of 2006 (1787.155masl) show an increase by 16 cm only from the mean
flood levels of pervious records (1787 masl). Therefore LT backwater effect in 2006 was less and it

doesn’t have much contribution for 2006 flooding.

Flood frequency analysis of major rivers were done and it is found that Extreme Value Type One
maximum likelihood probability distribution is best fit for G/Abay and Koga rivers. Pearson III method of
moment probability distribution is a best fit for Megech and Rib rivers. For Gumara river Pearson III
probability weighted moment distribution better estimate flood quantiles with less standard error. It is also
found that Gamma two probability weighted moment is best fit for Lake Tana water surface level. In
general from rainfall and flood frequency analysis 2006 year flooding may have a chance to occur once in

six years in LTB.

The 2006 year flood damage indicates that there is high impact on agricultural production of Lake Tana
surrounding plains. 107,647 peoples were actually affected by flood. At least 448, 910 quintal of food
grain, 1230 domestic animals, 9634 chickens and 1088 bee-hives were damaged by 2006 flood. The
impacts of flooding on socio- economic and environmental resource indicators were qualitatively
assessed. Totally twenty seven indicators were assessed. Based on the assessment ten indicators gave
beneficial impact and thirteen indicators gave adverse impact the rest indicators gave that no impact on
flooding or the impact is not identified. In general 2006 flooding has a negative socioeconomic impact,

which over shadow the beneficial impact with respect to the environment and socio-economy.



CHAPTER ONE
1 INTRODUCTION

1.1 General

Natural hazards and flood events are part of nature. They have always existed and
will continue to exist. With the exception of some floods generated by dam failure or
landslides, floods are climatological phenomena influenced by the geology, geo-
morphology, relief, soil, and vegetation conditions. Meteorological and hydrological
processes can be fast or slow and can produce flash floods or more predictable slow-

developing floods, also called riverine floods.

Excessive flooding in rainy season of Ethiopia is becoming problem which in many
parts results in loss of life and extensive damage to the infrastructure and agricultural
production. Much of the international emergency assistance is directed to alleviate
the immediate short-term problems arising as a result of excessive floods. However,
more lasting solutions are required to overcome and reduce the negative effects of

flooding in a sustainable way.

Flooding on the lower plains of LT due to the overflowing of Rib and Gumara rivers is
a recurrent event and each year causes some hazard, in varying degrees and area
coverage, to the agricultural production, rural infrastructure and human settlements.
Floods reached to disastrous proportions in 2006 with serious damages in food
production and human settlement. The floods occur during the monsoon period from

July till November and are caused by heavy tropical storms in its drainage basin.

Fogera, Dembia and Kunzila are the areas around LT which are flooded severely.
Even if the farmers know that the areas are vulnerable to flood, they are not willing to
flee to other areas. Rather the population increases from time to time, because these
plains are fertile and high market access. The farmers cultivate at least two times in a
year one by the long rainy season and the other by the moisture stored after the
heavy rains. The main problems which affect agricultural production on these plains

are the recurrent flooding and waterlogging.



Although Fogera and Dembia plains form from repeated deposition of sediments, they
are ideal habitats for human settlement and cultivation; these are areas at risk from
catastrophic flood events and suffering from water borne diseases (Malaria and
Bilharzias). There should be a mechanism of living with flood, adapting to floods,
developing local flood warning systems and devising flood mitigation systems are
practical alternatives to improve flood use. Furthermore, there is a need to protect
against the excess flood water in wetland and swamp areas. Land drainage is required
to meet the demand for agricultural land and eradicate breeding ground for waterborne

disease causing agents.

This study is therefore an attempt to identify the main causes and effect of flooding on

agricultural production and the peoples living in the Lake Tana surroundings.

1.2 Statement of the Problem

Although floods are relatively common during the June to September rainy season in
Ethiopia, the magnitude of the current flooding in 2006 is unprecedented. In year
2006 the country has experienced some of the heaviest and most intense rains on
record; resulting in flash floods and/or the overflow of rivers, lakes and dams, where
local residents have been advised to leave. The impact of the disaster in terms of
lives, infrastructure, livelihoods, and basic coping mechanisms has yet to be

assessed.

By the end of August 2006, large areas in as many as eight regions had been
affected. The map of 2006 year flood vulnerable areas in Ethiopia is depicted on
Figure 1.1. According to the latest information issued by the Ethiopian Government
Disaster Prevention and Preparedness Agency (DPPA) more than 500,000 people
are vulnerable, and about 200,000 people have been affected. The details of the
affected and death toll are furnished in the Table 1.1.



Table 1.1 Regional summery of people affected and death by flood as of August 24,
2006 (DPPA, 2006).

Region/area | Vulnerable | Affected Number of deaths

Afar 28,000 4,600 -
SNNPR 106,300 44,000 368
Amhara 47,100 47,100
Oromia 61,300 21,900 8
Tigray 122,300 2,600 -
Dire Dawa 10,000 10,400 256
Somalia 87,000 43,200 -
Gambella 62,000 26,100 2

Total 517,800 | 199,900 639
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Figure 1.1 Flood vulnerable areas in Ethiopia in August 24, 2006 flood (DPPA, 2006)




There are about sixty one (BCEOM, 1998) large and small streams that draining into
the Lake; with only one outlet (Abay). The outlet is already too elevated (by lava flow)
to allow the water to gush out as much as it enter the Lake. Moreover, as part of the
Tis-Issat hydropower scheme, the outflow is being regulated. These have resulted in
a more or less settled water body allowing most of the sediment in suspension to
settle onto the bottom of the Lake. As the sedimentation increases, the water holding

capacity of the Lake decreases.

The four major rivers (Gumara, Megech, Rib and Gilgel Abay) contribute 93% of
water to the Lake (Kebede S. et.al, 1998). The amounts of annual flow from the
streams in recent years have high fluctuations. For e.g. in 2003, the level of LT
became so low that rocks were exposed making navigation difficult but on the other

hand, this year 2006 excess inflow that caused large areas to flood.

2006 flood is one of the severe floods which inundated large area of cultivated and
grazing land in surrounding of LT (the flood situation in Fogera plain of LT are shown
in Figure 1.2 ). The drainage situation of the area has worsened the problem;
cultivated crops were damaged and livestock grazing become impossible which had
significant impact on food security. Due to increasing population in the area, the
number of people affected by flood will rise in the foreseeable future. The causes,
problems and the effect of this flood should be assessed to avoid the damages being
caused by future flooding. The occasional advantage of the area should be weighed

together with the damage caused by flooding.

Causes of flooding, flood control, drainage investigation of LTSPs in the basin as a
whole is not studied separately and in detail except the regional study of the Abay
River Basin Master Plan for different development activities as a scale of 1:250,000
(BCEOM, 1998). The project area lacks a detail hydrological and socio-economic
study on floods and flood management in order to launch developmental activities in
the basin. It is believed that this paper will play an important role towards sustainable

development in the basin.



