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SUMMARY 

In June 2015, the United Nations Educational, Scientific and Cultural Organization (UNESCO) 

has registered Lake Tana as Biosphere Reserve. The lake is registered as UNESCO's Biosphere 

Reserve site for its being rich in biodiversity. It is a multi-purpose lake, has become very 

important both internationally and nationally. As a result of its enormous water resource 

potential for hydropower and irrigation development, the Ethiopian government (both federal 

and regional) is launching various development projects to stimulate growth and reduce poverty.  

However, this multi-use lake is facing multi-problems. Sadly, in September 2011, it was officially 

recognized that one of the top ten ecologically dangerous and worst invasive weed, water 

hyacinth (Eichhornia crassipes), infested Lake Tana. According to the 2012 survey, about 20 ha 

of the shore on the north-eastern part of Lake Tana was infested. Following this infestation, 

Bureau of Environmental Protection, Land Administration and Use (BoEPLAU) made a physical 

removal campaign. It is estimated that between 90 – 95 % of the water hyacinth was basically 

removed from the lake through this manual removal approach in 2013. In August 2014, the 

survey report by experts revealed water hyacinth re-outbreak in the lake. More than 50 000 ha of 

the shore are and about 128 km shore length was infested by this deadly weed. Following this 

report the Amhara National Regional State has launched community based physical removal 

campaign starting from September 2014 to April 2015. Thus, the purpose of the present survey 

was to document the current water hyacinth status and recommend long term and short term 

(during the coming rainy season) measures used to control water hyacinth proliferation in the 

lake. 

Water hyacinth once established is very difficult to manage and eradication is often impossible. 

Hence, continuous monitoring its status is mandatory part of its management. The Regional 

Technical Team (established from BDU, ORDA, BoEPLAU and ARARI) has made field surveys, 

to map the current water hyacinth coverage on Lake Tana, from May 15, 2015 to May 25, 2015.  

The survey covered from Bahir Dar to Gorgora areas of Lake Tana, following the eastern and 

northern shores of the lake, using boat, which is the infested shore of the lake. The present 

survey identified 19 infested Kebeles stretching across five Woredas (Dera, Fogera, Libo 

Kemkem, Gonder Zuria and Dembiya) infested with water hyacinth. 
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The current estimate of water hyacinth infestation coverage is ca. 34 500 ha (3000 ha thick, 

2500 ha intermediate and 29000 ha scattered). All the 19 Kebeles in the five Woredas bordering 

Lake Tana (Fig. 2) which were infested during the 2014 survey are also infested in the present 

assessment. However, largely as a result of the current community based mass physical removal 

campaign and to some extent long dry season dormancy, thick mat covered areas are smaller in 

the present survey than in 2014. The present assessment shows also that close to one-third or 

more than 30% of the shoreline (130 km distance) of the north-eastern part of the lake’s shore is 

now invaded by water hyacinth. The shoreline length infestation coverage is almost similar to 

the 2014 reports.  

 

The current survey shows that Kebeles in Fogera floodplain such as Tana Mitile, Nabega, Teza 

Amba, Kab Abo and Wagetera are free of thick mat land-based water hyacinth. However, 

scattered remnants of water hyacinth moving by the water wave were observed in the open 

shores, especially in Ribb River mouth areas (Kab Abo Kebele). Since under suitable conditions, 

plant numbers of water hyacinth mass can double between one to three weeks, the team believes 

that the whole Fogera Floodplain adjacent to Lake Tana may be infested in the coming rainy 

season unless an urgent action is in place. Water hyacinth expansion has crossed the pocket 

shore areas between Ribb and Gumara River mouths and invaded Tana Mitile and Tana Kirkos 

Monasteries (Dera Woreda) continues towards the Southern Gulf of Lake Tana. Obviously, the 

nutrient rich run-off in the in the Fogera floodplain in the coming rainy season will favour the 

rapid growth of this deadly weed. Thus, there will be greater risk of expansion to invade the Blue 

Nile River source shores close to Bahir Dar City, and consequently the Great Ethiopian 

Renaissance Dam (GERD) hydroelectric dam reservoir. 

 

 All observations and events of this field trip as well as the extents of the water hyacinth 

coverage in many shore areas of the lake have been recorded by professional camera man from 

BoEPLAUA. The team believes that this audio-visual material will help as evidence as well as 

for media awareness creation.  
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The Technical Team strongly recommends urgently mobilizing youth and fishermen to collect the 

scattered fragments of water hyacinth floating on the open waters in Dera, Fogera and Libo 

Kemkem Woredas. However, harvesting the intermediate and thick mats grown on the shore 

areas and to collecting floating fragments by the youth and fishermen is urgently and strongly 

recommended in Gondar Zuria and Dembiya Woredas. The BoEPLAU, Water hyacinth 

Management Unit, should organize the youth and fishermen to implement the manual removal 

operation. The team believes that resource is needed to manage this complex problem and 

discussion with donors to mobilize resource is very critical. Purchasing mechanical harvesters, 

establishing biological control (using weevils) facilities and research set up to test chemical 

applications to control the weed requires financial, human and logistics.  
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1. INTRODUCTION 
 

Lake Tana, the source of the Blue Nile River, is geographically located in the north-western 

part of Ethiopia, between latitude 10°58`–12°47`N and longitude 36°45`-38°14`E. It has a 

surface area of 3,200 sq km, a mean depth of 8 meters and maximum depth of 14 meters with 

fluctuations due to increasing siltation levels. It is the largest freshwater body in the country, 

contributing about 50% of the water resource of the nation. The lake lies at higher altitude in 

the range of 1,840 meter above sea level compared to Lake Victoria at 1,134 meters above 

sea level and is considered the highest lake in Africa. Due its altitude it is characterized by 

cold waters with mean temperature of 21.7°C. The Lake Tana watershed consists of 347 

Kebeles (the lowest administrative units) and 21 Woredas (districts) in four administrative 

zones (IFAD 2007). The lake catchment covers an area of 16,500 sq km.   

Altitude variations in the Lake Tana watershed range from > 3000 m (Guna Mountains) to 1800 

m (bordering floodplains). This altitudinal variation coupled with high habitat heterogeneity 

possibly has made the region rich in biodiversity and endemism. From more than five million 

lakes on the planet, Lake Tana has emerged as one of the global top 250 lake regions most 

important for biological diversity conservation in the LakeNet framework (Duker and Borre, 

2001). Lake Tana’s global importance originates not only from biodiversity perspective but from 

hydro-politics point of view, being the source of the Blue Nile River. Nationally and regionally, 

due to its enormous water resource potential for hydropower and irrigation development, the 

Ethiopian government is launching various development projects (Fig. 1) to stimulate growth 

and reduce poverty (Sileshi Bekele et al., 2009). Some of the hydropower projects (e.g. Tana-

Beles) and irrigation (e.g. Koga) are recently completed (Fig. 1). 
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Fig. 1. Map of Lake Tana showing dam construction sites, water pump sites and the 

extents of proposed irrigation areas (Source: Heide, 2012). 
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Lake Tana is a multi-use water body where many millions of people in the region depend 

on its ecological and socio-economical values. In addition to its use for agricultural 

activities for the local inhabitants, the lake is used for transportation. In particular, Lake 

Tana has 37 islands that are scattered about the surface of the lake and this islands shelter 

fascinating churches and monasteries, some of which have histories dating back to the 13
th

 

and 14
th

 Century. With varieties of attractions in the nearby Lake Tana and Blue Nile River, 

make the Lake Tana region, particularly Bahir Dar City, as one of the leading tourist 

destinations in Ethiopia, In 2002 Bahir Dar City was awarded the UNESCO Cities for 

Peace Prize for addressing the challenges of rapid urbanization. In June 2015, the United 

Nations Educational, Scientific and Cultural Organization (UNESCO) has registered lake 

Tana as world heritage site. The lake is registered as UNESCO's world heritage site for its 

being rich in biodiversity.Thus, Lake Tana can be considered as the largest icon of the 

region. However, this multi-purpose lake is facing multi-problems. Recently, water 

hyacinth, one of the most ecologically dangerous weed infestations has been reported on the 

shore areas of this sensitive lake. 

 

2. HISTORY OF WATER HYACINTH INFESTATION AND ITS 

CONTROL MEASURES ON LAKE TANA     

 
Sadly, in September 2011, it was officially recognized that one of the top ten ecologically 

dangerous and worst invasive weed, water hyacinth (Eichhornia crassipes), infested Lake Tana 

(Ayalew Wondie et al., 2012).  Except speculation, the exact source of water hyacinth infestation 

of Lake Tana is not known. The first infestations were found near the mouth of the Megech 

River on the northern shores of the lake. From its official identification (September 2011) to June 

2012 the team of experts from various institutes worked a lot to bring decision makers on board 

to help in the mobilization drive and without whom no success was anticipated. The team was 

composed of members from each of the following institutions: Bureau of Agriculture, Bureau of 

Water, Bureau of Tourism, Bureau of Environment Land Administration and Use, Bahir Dar 

http://en.wikipedia.org/wiki/Lake_Tana
http://en.wikipedia.org/wiki/Blue_Nile
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University and Agricultural Research Institute of Amhara Region. The team conducted a detailed 

survey in 2012 estimating the water hyacinth coverage to be 20,000 hectares (BoEPLAU, 2012; 

Fig. 2).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2. Map showing water hyacinth infestation during July 2012 (source: BoEPLAU, 2012).  

 

High infestation was observed in Lemba Arbaytu, Tana Woyna, Jarjar Abanor and Adisgie 

Dingie Kebeles bordering Lake Tana shore areas. The three Kebeles (Teza Amba, Kab Abo and 

Agid Kirehna) in Libo Kemkem Woreda were very sparsely infested (Fig. 2). 

 

It was in June 2012 that the regional government agreed to take lead responsibility. The regional 

government assigned BoEPLAU as the lead implementing agency. Lake Tana Water Hyacinth 
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Control Focal Point Officer (LTWHCFPO) within BoEPLAU was appointed. The regional 

government established also a Regional Water Hyacinth Steering Committee (RWHSC) chaired 

by the Regional President of Amhara region. The role of the WHRSC is to coordinate and 

oversee overall water hyacinth control process at all levels. The committee is composed of 

Regional Administration (Regional President as the Chair), Regional Bureau of Agriculture 

(BoA), Regional Bureau of Tourism (BoT), Regional Bureau of Water (BoW), Bureau of 

Environmental Protection Land Administration and Use (BoEPLUA), Amhara Regional 

Agricultural Research Institute (ARARI), Cooperative Promotion Agency (CPA), Bahir Dar 

University, Zonal administrators and Woreda administrators. It was also proposed that the panel 

of experts from various concerned institutions who carried out the water hyacinth infestation 

survey were adopted as the Water Hyacinth Regional Technical Committee (WHRTC). The 

Committee was responsible for determining and agreeing on management collaborating with 

other key stakeholders, analyzing annual work plans and budgets monitoring implementation of 

project work plans and submits reports and recommendations to the WHRSC. 

 

Since October 2012 local communities in the bordering kebeles of Lake Tana were mobilized 

without any payment. In Lake Tana water hyacinth control efforts were implemented in a 

spirited way but there were challenges related namely; health threats of bilharzias, leech bites, 

malaria and cold water environment. Lack of appropriate equipment and protective wear and 

lack of support in initial stages were among the challenges (Edward, 2013). In most cases the 

teams used their own hands, wooden sticks, reed boats and a few instances motorized boats to 

harvest water hyacinth from the lake. It is estimated that a total of 162,000 man/days were 

involved. Best practices in this strategy were strong monitoring and evaluation, immediate 

community response, participatory planning and implementation, strong coordination, synergies 

from police, army and neighboring kebeles. It is estimated that between 90 – 95 % of the water 

hyacinth was basically removed from the lake through this manual removal approach (Edwards, 

2013).  

However, after the October 2012 mass campaign closing, serious monitoring and follow ups of 

the status of this weed in the lake was minimal. The August 2014 survey by team of experts 

revealed re-outbreak of water hyacinth in Lake Tana. The 2014 survey estimate of water 
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hyacinth coverage was nearly 50 000 ha shore area of the lake (Fig. 3), greater than doubled the 

2012 coverage. Following this survey, workshop was organized in Bahir Dar, from December 3 

to 4, 2014 jointly by Amhara National Regional State (ANRS), BDU, ORDA and BoEPLAU. 

The workshop was opened by ANRS President and more than 130 participants (Bureau Heads, 

State ministers, University Presidents, Federal and Regional Research Institute Heads, Zonal and 

Woreda Officers, Regional and International donors representatives, and professional experts) 

have attended the workshop.      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3. A map showing the 50 000 ha water hyacinth infestation kebeles and woredas during 

August 2014 survey (Wassie Anteneh et al., 2014). 

 

During the workshop short, medium and long term strategies were drafted and provided to the 

BoEPLAU. Following this the bureau prepared an action plan and to facilitate the already 
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ongoing community based mass mobilization to harvest the 50 000 ha infested weed. Thus, the 

purpose of the present survey is to estimate the water hyacinth coverage after this campaign is 

over.    

3. CURRENT (MAY 2015) WATER HYACINTH INFESTATION 

COVERAGE  

. 

3.3 Field Logistics 

The boat (with two boat captains) was obtained from Bahir Dar Fish and Other Aquatic Life 

Research Center of ARARI. Car and cost of fuel for boat, car and DSA (Daily Subsistence 

Allowance) for all personnel was covered by BoEPLAU.     

3.4 Data Collection Methods and Areas Covered  

The departure place was the southern tip of Lake Tana (at Bahir Dar Fish and Other Aquatic Life 

Research Center landing site). From previous findings, the weed infested the north and north-

eastern shores of Lake Tana. Thus, our assessment was focused on the eastern shore of the lake. 

Some special check points expected to be infested were closely observed. These areas are shores 

near to river mouths (Gelda, Gumara, Ribb, Arno-Garno, Qumen, Megech and Dirma Rivers) 

(see Figure 1). Moreover, unless it was too shallow and difficult for boat driving, our observation 

covered the whole eastern (Gelda, Rema Medahinealem, Mitile, Tana Kirkos, Gumara, Teza 

Amba, Nabega, Ribb, Agid Kiregna, Arno-Garno and Mitiriha Abawarka) and northern part 

(Firka Danguri, Tana Woyna, Megech, Adisgie Dingie, Achera, Wawa Serava, Gorgora, Angara 

T/hymanot monastery and Birgida Mariam monastery) of the shore by boat. More-or-less areas 

which were assessed during the August 2014 survey were also surveyed in the present study. 

Classification  of the infestation levels,  thick, intermediate and scattered,  is done based on GPS 

data collected, field observation, recent Google Map and Landsat 8 satellite images. 
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 ‘Thick’ infestation refers to the formation of dense floating or substrate attached mats of water 

hyacinth (Fig. 4a-d) where as ‘Intermediate’ infestation level refers to less dense, mostly 

restricted on the shore land  and forming not forming thick carpets (Figure. 5a,b). ‘Scattered’ 

levels of infestation category contains with patches having clumped distributions, patches were 

floating on the water surface (Fig. 4c,d). Areal coverage of water hyacinth infestation was 

estimated (roughly!) by estimating the distance from the shore and then taking the entire infested 

length.  

 

a) Thick water hyacinth covered shore in Firka Dandure Kebele (Gondar Zuria) 

 

b) Thick water hyacinth covered shore in Shagomengie-Lemba area Kebeles (Gondar Zuria) 
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c. Thick mat water hyacinth in Mitiriha Abawarka (Gondar Zuria Woreda) 

 

 

 

 

 

d. Thick mat water hyacinth in Tana Woyna Kebele (Dembiya Woreda) 

 

Fig. 4. Thick mat water hyacinth covered shores of Lake Tana in Gondar Zuria and Dembiya 

Woredas 

 

 

All these thick mats mostly form floating fragments as it can be seen in Fig. 4b (in Shagomengie 

and Lemba areas). Most of the thick mat shores have been tried to be harvested by the 

community and some piles of water hyacinth have been observed. Those piles deposited in the 

wet shores contain live water hyacinth and not completely dries or burned.  
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a) Intermediate water hyacinth infestation in Qemone River mouth area (a tributary of Lake 

Tana in Mitiriha Abawarka Kebele (Gondar Zuria Woreda)  

 

 

 

 

 

 

 

 

 

 

 
 

 

 

b) Intermediate coverage of hyacinth in Seraba (Dembiya Woreda) shore area of Lake Tana 
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c) Scattered water hyacinth on the open water near Ribb River mouth area (Kab Abo 

Kebele, Libo Kemkem Woreda) 

 

 

 

 

 

 

 

 

 

 

d) Scattered Agid Kiregna area (Libo Kemkem Woreda) (left plate) and Gorgora areas  (right 
plate)                                    

 

Fig. 5. Intermediate and scattered water hyacinth infestations on the shore of Lake Tana. 
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4. RESULTS OF CURRENT SURVEY 

 

The present water hyacinth coverage is estimated to be ca. 34 500 ha (3162 ha thick, 2591 ha 

intermediate and 28687 ha scattered) (Fig. 6). All the 18 Kebeles in the five Woredas 

bordering Lake Tana (Table 1) which were infested during the 2014 survey are also infested in 

the present assessment. However, largely as a result of the current community based mass 

physical removal campaign and to some extent long dry season dormancy, thick mat covered 

areas are quite smaller in the present survey than in 2014. The present assessment shows also 

that close to one-third or more than 30% of the shoreline (130 km distance) of the north-eastern 

part of the lake’s shore is now invaded by water hyacinth. The shoreline length infestation 

coverage is almost similar to the 2014 reports.  

 

Thick water hyacinth mats were not observed in three Woredas (Dera, Fogera and Libo 

Kemkem). In these woredas only intermediate and scattered infestations were observed. 

However, thick land-based water hyacinth was observed in Gondar Zuria Woreda Kebeles 

bordering Lake Tana. About 2880 ha (more than 90%) of the thick mat was in Dembiya Woreda 

and the remaining 282 ha (~10%) is from Gondar Zuria Woreda (Table 1).  
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Fig. 6. Water hyacinth infestation current status on the shore of Lake Tana (May, 2015).   

 

The scattered blocks of water hyacinth moving by the wave on the open water forms the widest 

distribution in our survey (Figure 5; labelled by red colour). This is the worst since it has greatest 

potential to expand to new areas. Some fragments can be transported by fishing boats. The thick 

water hyacinth coverage, in Godar Zuria and Dembiya Woredas will also expand in the coming 

rainy season as the run-off from the highlands bring nutrients to the lake. Under suitable 

conditions, plant numbers of water hyacinth mass can double between one to three weeks 

(Parsons and Cuthbertson, 2001). In the present survey, only few remnants of the weed were 

observed in Fogera and Dera areas (Fogera Floodplain), but this fertile floodplain is at risk 

because the fragments coming from the nearby Gondar Zuria Woreda will establish in this 

pocket areas.  
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The local communities were mobilized by the ANRS, coordinated by BoEPLAU, to harvest the 

water hyacinth starting from September 2014 until April 2015. This campaign was very efficient 

in Fogera and Dera Woredas. They almost cleaned the infested areas. Similarly, the campaign 

was more-or-less effective in Libo Kemkem Woreda, except some remnants in Kab Abo Kebele 

around Saven River mouth area. However, the campaigns in Gondar Zuria and Dembiya areas 

could not clean the water hyacinth from the shores. The extent of infestation in these areas was 

wide and the water hyacinth was land based (rooted) and very difficult to remove by hand. Most 

of the harvested water hyacinth was also piled near the shore and was not completely dried (Fig. 

7). New water hyacinth plants will regenerate from this partially dried pile, during the rainy 

season as the lake volume increases.  

 

Table 1. Water hyacinth degree of infestation and associated Kebeles as well as woredas 

No. Degree of 

Infestation  

Coverage (ha) Kebele Woreda 

1 Thick 3162  Fikra Dangurie, Lemba, Mitsiriha 

Abawarka, Sheagomengie 

Gondar Zuria 

Jarjar Abanor, Aberjah, Tana Woyna, 

Adisgie Dingie, Seraba Dablo 

Dembya 

2 

 

Intermediate 2591 Adisgie Dingie, Achera, Seraba Dablo 

Jarjar Abanor, Aberjah, Tana Woyna 

Dembyiaa 

 Fikra Dangurie, Lemba, Mitsiriha 

Abawarka, Sheagomengie 

Gondar Zuria 

Agid Kiregna, Kab Abo Libo Kemkem 

3 

 

Scatter 

   

28687 

 

Fikra Dangurie, Lemba, Mitsiriha 

Abawarka, Sheagomengie 

Gondar Zuria 

Adisgie Dingie, Achera, Seraba Dablo 

Jarjar Abanor, Aberjah, Tana Woyna, 

Mangie 

Dembiaya 

Teza Amba  

Kab Abo 

Agid Kiregna 

Libo Kemkem 

Nabega, Wagetera Fogera 

Tana Mitile Dera 
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Fig. 7. Piles of Water hyacinth harvested by the local community and deposited on the swampy 

shore (Lemba Kebele, Gondar Zuria Woreda).  

 

 

 

 

In addition to harvesting by hand, the local communities also tried to remove the water hyacinth, 

especially on their plot land, by tilling, firing and then cultivating crops (Fig. 8a-c).  
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a)                                                             b) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

c) 

 

Fig. 8. Local people till the water hyacinth covered shore (cultivate), fire the water hyacinth and 

grow crops.  
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Some islands harboring monasteries and churches such as Fasiledes Mitile and Tana Kirkose 

have efficiently cleaned the water hyacinth infested the island shores but others such as Angara 

T/haimanot and others in the Gorgora area are still severely infested by water hyacinth (Fig. 9). 

The infestation was high when indigenous macrophytes such as papyrus are absent (9a. In shores 

when papyrus is dominant, water hyacinth coverage becomes limited (Fig. 9b). Papyrus out 

competes water hyacinth. Thus, rehabilitating some hotspot shores by papyrus is one of the 

remedy to overcome water hyacinth dominance. Papyrus serves as biological control.  

 

 

 

 

 

 

 

 

 

a)                                                                       b) 

Fig. 9. Water hyacinth infested shore (a), Papyrus dominated shore in Angara T/hyamanot 

Monastery (Gorgora area, Dembiya Woreda). 
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5. CONCLUSION AND RECOMMENDATION 

 

5.1 Conclusion 

Regardless of the strong efforts made by the local communities to harvest the weed manually, 

this weed still remained difficult to eradicate (even to control) from Lake Tana. As the result of 

the community based campaigns, and to some extent due to its dormancy during the dry season, 

the extent of the infestation has decreased in the present survey as compared to the 2014 survey 

data. Especially, the thick coverage has remarkably decreased in our present survey. Local 

communities were not paid. This community campaign manual water hyacinth removal was 

efficient in Fogera and Dera Woredas, as almost they cleaned all the shore bordering their 

Kebeles. Nevertheless, in Gondar Zuria and Dembiya Kebeles, most of the land based water 

hyacinth removal was on the private plot shores. Communities till the water hyacinth in their 

private plots and cultivate crops. However, community based manual removal on the communal 

shores was limited in Gondar Zuria and Dembiya Woredas and still some thick remains are there. 

 In our present finding, about 85% of the water hyacinth formed scatters. Fragments of water 

hyacinth moving into different direction (by the wave) have been observed. Most of the 

intermediate coverage shores were the remnants after removal. We observed piles of water 

hyacinth near the shore areas of the lake and still having live plants. 
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    5.2 Recommendations  

1. Most of the scattering blocks will move to other sites (previously infested or new areas) and 

immediate action to collect these scatters on the open water is mandatory. 

2. The youth and fishermen in every infested kebele, organized by the BoEPLAU, should start to 

act according to the action plan prepared by the BoEPLAU. And BoEPLAU need to facilitate 

these activities.  

3.   During the coming rainy season, the BoEPLAU should take the issue seriously. Otherwise, 

the weed will form another re-outbreak. 

4. The damping areas need to be far from the swampy shores and the harvested water hyacinth 

should be completely dried and burned. 

5. Continuous surveillance (at least weekly) is needed and BoEPLAU should facilitate this 

follow-ups as well as it should collect reports about the status from every kebele every week. 

6.  Resource mobilization from various regional, national and international institutions need to be 

considered as water hyacinth management requires huge resource. 

 

7. Institutional integrations to control this worst weed need to be improved.  

8. The water hyacinth controlling unit in the BoEPLAU need to be strengthened by man power 

and resources.   

9. Dependence only manual removal by the local communities will not bring sustainable 

solution, other methods (mechanical and biological) need to be implemented. 

10. Deep awareness creation in the local communities is needed.  
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