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Executive Summary 

Ethiopia’s Environment, Forest and Climate Change Commission is leading an initiative to better 

monitor tree-based landscape restoration (also known as Forest Landscape Restoration) and its 

various contributions to national, regional, and local economic, social and environmental goals. 

To complement the monitoring of trees in- and outside forests already taking place, a Collect Earth 
survey was developed to collect data from very-high-resolution images available on Google Earth 

on four indicators: 

1. Land use-land cover – to assess areas of forest and other land use-land cover classes where tree-

based interventions are or could take place. 

2. Percent tree cover – to assess the presence and distribution of trees throughout the woreda1 

overall (i.e., across all land use-land cover classes), by land use-land cover class, on land treated 

with physical measures, and in gullies. 

3. Spatial distribution of trees – to assess the specific spatial distribution (i.e., scattered; clustered; 

linear pattern; and regular pattern) of trees in cropland, grassland, rural compound, and 

settlement. 

4. Percent of linear features with tree canopy – to assess presence of trees along specific linear 

features (i.e., waterbody banks, boundaries, bunds/terraces, roadsides, and gully banks). 

The survey was piloted in Sodo Guragie (SNNP) and Meket (Amhara) for the target years of 2010 

and 2015, reflecting the baseline and end years of the first Growth and Transformation Plan period.  

The results from the application of the survey in Sodo Guragie are presented here. They 

demonstrate how the resulting statistics can be used both to monitor progress towards woreda-

level restoration targets and to draw a profile of individual kebeles2 according to their tree cover 

and distribution. Kebele profiles can then be used to produce a specialized package of tree-based 

interventions to achieve specific economic, social and environmental objectives that these kebeles 

struggle to realize. 

 

1 “Woreda” is the local name of districts. 
2 Kebeles are the smallest administrative units in Ethiopia, below woredas. 

http://www.openforis.org/tools/collect-earth.html
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1 Introduction   

Trees in- and outside of forests contribute to human well-being and ecosystem health in many 

ways. They directly support the livelihoods of farm- and forest-dependent communities through 

their provision of timber and non-timber forest products. Trees can also indirectly contribute to 

income generation by increasing agricultural productivity (e.g., nitrogen fixation in cropland, 

fodder for livestock, pollination). In addition, they can play crucial roles in regulating water flows, 

decreasing floods and landslides; supporting biodiversity; and sequestering carbon. 

Ethiopia is determined to increase its forest and tree cover to support its economic, social and 

environmental goals. The Climate Resilient Green Economy (CRGE) Strategy targets, the Growth 

and Transformation Plans sectoral targets, and the country’s international commitments to 

restoration and land degradation all demonstrate this determination. 

As part of its leadership in scaling tree-based landscape restoration (also known as Forest 

Landscape Restoration), the Ethiopian Environment, Forest and Climate Change Commission 

(EFCCC) has led, with the support of the World Resources Institute (WRI), a team of national, 

regional, zonal, and woreda experts to establish a monitoring system for tree-based landscape 

restoration. The main objectives of developing such a monitoring system in Ethiopia are to: 

1. Enable tree-based landscape restoration implementation actors to track and report on 

progress, achievements, and impact in relation to their restoration targets; 

2. Support regular jurisdictional reporting on Ethiopia’s progress toward achieving its domestic 

and international commitments;  

3. Support jurisdictional monitoring of the implementation of Ethiopia’s tree-based landscape 

restoration options3; 

4. Inform the design of restoration projects and programs from the robust documentation of past 

and on-going restoration initiatives at all scales. 

5. Improve restoration implementation through continuous and collective learning for adaptive 

management; and 

6. Increase evidence sharing with public and private restoration investors to enhance trust and 
foster additional investments for scaling up tree-based landscape restoration successes 
(adapted from FAO and WRI, 2019). 
 

Based on the Millennium Ecosystem Assessment (MA, 2003) and experts’ input, a monitoring 

framework for tree-based landscape restoration was developed (Figure 1). The framework goes 

beyond monitoring tree-based interventions (component 1), and monitoring tree cover and 

distribution in- and outside forests (component 2). It also monitors the provision of goods and 

services from trees (component 3); their contributions to the particular economic, social and 

environmental objectives of restoration (component 4); and the extent to which conditions 

 

3 Eight restoration options were identified at national level to contribute to Ethiopia’s domestic and international goals 
(MEFCC, 2018): restoration of secondary forests; restocking of degraded natural forests; agri-silviculture and agro-silvo-
pastoralism; silvo-pastoralism; woodlots and home gardens; commercial plantations; buffer plantations around protected 
areas and national forest priority areas; tree-based buffer zones along rivers, lakes, and reservoirs. 
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necessary to ensure the long-term contribution of trees and forests to human well-being and the 

health of the overall ecosystem are in place (component 5). 

 
Figure 1  Monitoring bio-physical and socio-economic components of tree-based landscape 

restoration 

 

 
The experts identified specific indicators to monitor tree cover and distribution in-and outside 

forests (component 2) with regard to their contribution to Ethiopia’s economic, social and 

environmental goals. To collect the requisite data for these indicators, Ethiopia’s Tree Assessment 

Survey was created and piloted in Sodo Guragie (SNNP) and Meket (Amhara) woredas. 

This document presents the results of using Ethiopia’s Tree Assessment Survey in Sodo Guragie 

(SNNP) and discusses lessons learned from the experience in Sodo Guragie and Meket, more 

specifically: 

1. It assesses the usefulness of the tree cover and distribution indicators identified in tracking 

progress towards targets and informing implementation; 

2. It determines the Tree Assessment Survey’s capability to collect data on tree cover and 

distribution from very-high-resolution imagery; and 

3. It provides recommendations regarding how to scale up the use of Ethiopia’s Tree Assessment 

Survey. 

The framework for monitoring tree-based landscape restoration, the indicators to monitor tree 

cover and distribution, and Ethiopia’s Tree Assessment Survey were designed to be relevant to 

various sectors at project, program, woreda, zone, regional and national levels. Their development 

involved experts from governmental and non-governmental institutions, including universities, and 

represented a diverse set of sectoral and institutional interests, across all scales. 



5 | Page 
 

 

2 Method  

2.1 Indicators to monitor tree cover and distribution 

Different tree species deliver different ecosystem goods and services based on their location, 

management, and spatial pattern within a landscape. For example, trees in settlements can provide 

food, shade, carbon sequestration, and beautification, while trees in cropland can contribute animal 

feed, high-value non-timber tree products, wood fuel, erosion control, protection from landslides, 

soil fertility, and carbon sequestration. Even more, trees within the same land use-land cover can be 

associated with different ecosystem goods and services based on their spatial pattern. Trees along 

farmland boundaries, and trees scattered within the field, have most likely been planted or retained 

for different reasons: in the first case, the farmer’s main goal might be the procurement of timber or 

wood fuel; in the latter case, it might be to increase the productivity of his/her crops or livestock.  

Accordingly, national, regional, zonal, and woreda experts identified the following indicators to 

monitor trees in Ethiopian landscapes, with a focus on their contributions to human well-being and 

ecosystem health:  

1. Land use-land cover – to assess areas of forest and other land use-land cover classes where tree-

based interventions are or could take place. The thirteen classes were adapted from the official 

land use-land cover classes to reflect restoration targets (e.g., high forest versus dense 

woodland) and the national restoration options (see footnote 3). 

2. Percent tree cover – to assess the presence and distribution of trees throughout the woreda 

overall (i.e., across all land use-land cover classes), by land use-land cover class, on land treated 

with physical measures, and in gullies.  

3. Spatial distribution of trees – to assess the specific spatial distribution (i.e., scattered; clustered; 

linear pattern; and regular pattern) of trees in cropland, grassland, rural compound, and 

settlement. 

4. Percent of linear features with tree canopy – to assess presence of trees along specific linear 

features (i.e., waterbody banks, boundaries, bunds/terraces, roadsides, and gully banks). 

As the experts deemed the current tools and methods for monitoring trees and forests in Ethiopia 

insufficient regarding these four specific indicators, Ethiopia’s Tree Assessment Survey was 

developed for use in Collect Earth, an open-source Google Earth plugin developed by the Open Foris 

Initiative of the Food and Agriculture Organization of the United Nations (FAO), to collect data for 

the four indicators from interpreting current and historical, very-high-resolution images on Google 

Earth. Ethiopia’s Tree Assessment Survey was designed to complement existing national forest and 

tree monitoring systems (e.g., national land use-land cover mapping, national forest cover change 

mapping, national forest inventory). 

  

http://www.openforis.org/tools/collect-earth.html
http://www.openforis.org/tools/collect-earth.html
http://www.openforis.org/tools/collect-earth.html
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2.2 Survey to collect data for tree cover and distribution indicators 

The development of Ethiopia’s Tree Assessment Survey has been an iterative process, incorporating 

the feedback of experts from national, regional, zonal and woreda governmental and non-

governmental institutions, including universities and NGOs, who extensively used the survey. 

Included in this iterative process was fine-tuning of definitions and building consensus around 

image interpretation. 

Ethiopia’s Tree Assessment Survey has 24 cards (Figure 2). Cards don’t appear automatically. They 

appear when relevant to what the expert reports seeing in the plot. For example, the “Trees along 

roads” card only appears if the expert states that there is a road in the plot. Each card has fields for 

which the expert enters data based on his/her image interpretation. The more the expert knows 

about the plot, the more details he/she can enter. For example, experts conducting a national 

assessment, if unfamiliar with local conditions, will not be prompted to identify the dominant tree 

species in the plot. Local experts, if knowledgeable about the plot, will be prompted to make such 

identification. Accommodating various degrees of local knowledge enables Ethiopia’s Tree 

Assessment Survey to ensure vertical integration across scales and consistency in data collection 

without sacrificing local information.  

The survey uses a sample approach with plots of 0.5 ha, within which there are 49 2*2m-dots. 

Within each sample plot, experts collect data by counting dots (Figure 3) and, when relevant, 

measuring linear features (Figure 4). For each data collected, experts also state whether they are 

confident in their interpretation or not. The survey uses official definitions when they exist to be 

coherent with other mapping and monitoring efforts (Annex 1). 

 
Figure 2  Ethiopia’s Tree Assessment Survey (Version 1.1) cards 

 

https://onewri.sharepoint.com/:u:/t/Projects/Restoration/EbooM6yCRS1Dt-SF0GUf0n8BG3f1PmKjHHKvBtRpLleK4w?e=f1NYWn
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Figure 3  Dot counting 

 

Figure 4  Linear measurement 
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2.3 Data collection process 

To inform decision-making processes in a timely fashion, monitoring tree-based landscape 

restoration follows the Climate Resilient Green Economy’s 5-year Growth and Transformation 

Plans (GTPs), with which national, regional, and local planning processes are aligned. In order to 

comply with this five-year timeline, the target years for analysis of tree cover change are 2010 (the 

start year of GTP I), 2015 (the end year of GTP I and the start year of GTP II), 2020 (the end year of 

GTP II and the start year of GTP III), and 2025 (the end year of GTP III). 

The tree cover and distribution assessments in Sodo Guragie were conducted on historical imagery 

available on Google Earth for the target years of 2010 and 2015. Ethiopia’s Tree Assessment Survey 

version 1.0 was used for target year 2010 and version 1.1 for target year 2015. 

The plots were produced through stratified random sampling, using the “Stratified Area Estimator – 

Design” tool of the Open Foris Initiative’s System for Earth Observations, Data Access, Processing 

and Analysis for Land Monitoring (SEPAL) to ensure there were at least 30 plots for each kebele, 

allowing for kebele-level statistics. 

Data were collected during two six-day Mapathons4: in December 2017, 20 experts collected data 

for 2,410 plots5 for the target year 2010 (in the absence of images for 2010, experts used 2011 

imagery). At the end of October 2018, 19 experts collected data for 2,452 plots for the target year 

2015 (in the absence of 2015 images for all plots, a combination of imagery from 2018 (n = 1), 2016 

(n= 1,976), 2015 (n = 372), 2014 (n = 100) and 2013 (n = 3) was used). Experts were from Sodo 

Guragie Woreda, Siltie and Gurage Zones, regional and national governmental offices, universities 

and NGOs (Annex 2). Having local experts, in this case woreda experts, is highly recommended as 

they know the landscape and are highly motivated to collect quality data, being the first-in-line 

beneficiaries. 

The first few days were dedicated to training on image interpretation6  and the use of Ethiopia’s 

Tree Assessment Survey.  

Quality checks were run continuously to identify systematic mistakes in image interpretation 

and/or use of the survey. Once data collection was completed, each expert queried his own data for 

anomalies (e.g., very high percent tree cover outside of forests) and made the necessary 

corrections. 

After each Mapathon, the technical team used the same queries to conduct additional quality checks 

across the entire dataset. When deemed necessary, the technical team would downgrade the 

confidence level from “yes” to “no”. All the statistics presented in this report rely exclusively on data 

assessed with confidence (see Box 1 for the implications of considering confidence in statistics).  

 

4 A Mapathon is a workshop during which experts intensively collect data through a Collect Earth survey. 
5 Because of a bug in the program, SEPAL under-allocated plots for target year 2010. Since the change assessment is not 
conducted at plot level (image shifts in Google Earth imagery from one date to another make it unadvisable to compare a 
plot over time therefore an independent sample was produced for each target year), the difference in number of plots 
between target years 2010 and 2015 does not affect the statistical analyses. 
6 The first two days of the Mapathon for the 2015 target year were exclusively dedicated to consensus building around 
image interpretation (versus training on the survey). Experts found interpreting images more challenging than learning 
how to use the survey (most experts were already familiar from their participation in the 2010 baseline assessment). 

https://sepal.io/
https://sepal.io/
https://sepal.io/
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Box 1: Considering confidence in producing statistics   

The average percent tree cover across all land use-land cover in Sodo Guragie in 2015, when all 
plots are included in the analysis, is 10.3%.  When factoring in only the plots with confidence in 
the percent tree cover, the average percent tree cover falls to 9.5%. Similarly, Figure A shows 
how the percent tree cover by land use-land cover changes according to whether plots without 
confidence are considered or not. 

 

Figure A  2015 percent tree cover by land use-land cover class: all data versus only data 

with confidence 

 
 
A wide variety of statistics can be produced with the database for target years 20107 and 2015. 

Section 3 of this report shows changes in tree cover and distribution from 2010-2015 through key 

woreda-level statistics. Section 4 of this report illustrates how kebele-level statistics can help 

woreda and kebele decision-makers design targeted interventions.  

 

7 In addition to downgrading confidence level, “0” were manually entered in the “gullies_pct_area” and 
“treated_land_pct_area” columns to correct for the fact that, in version 1.0, these fields were mistakenly left void when the 
response to “Any dot on treated land/ in gully” was “no” instead of being assigned 0 (as in 0%). As a result, the average 
treated land and average area in gullies were calculated on the percent area when there were treated land/gullies, 
inflating their average percent area. This error was corrected in version 1.1 of Ethiopia’s Tree Assessment Survey. 
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3 Monitoring tree cover and distribution: selected 

results 

This section presents selected results for 2010 and 2015 target years for Sodo Guragie. It should be 

noted that these results have not been ground-truthed. 

 

3.1 Land use-land cover 

The percent area for a specific land use-land cover is 
number of dots in a specific land use−land cover

49
× 100. 

The definitions of land use-land cover classes can be found in Annex 1. 

Figure 5 shows that more than half of Sodo Guragie is cropland in 2015 and that it remained stable 

from 2010 to 2015. The forest cover (high forest, dense woodland, and woodlot/plantation) is still 

under 10% in 2015, but it increased to 8.1%, from 7.5% from the 2010 baseline, a change driven by 

an increase in both high forest and woodlot/plantation. Based on the 2015 data, the GTP I target of 

19% forest cover in Sodo Guragie has not been met yet.  

 
Figure 5  Land use-land cover percent area: 2010-2015, and relative8 change  

 

 

8 Relative change is the change from 2010 to 2015 reported as a fraction of 2010. 
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Some changes in percent area are due to refined definitions and/or new consensus in image 

interpretation agreed upon at the beginning of the Mapathon for the 2015 target year, rather than 

changes on the ground. Specifically: 

• Dense woodland: experts jointly delineated the very few areas where dense woodlands are, 

which drove down the percent area of dense woodland. 

• Scrubland: experts agreed that there is no scrubland in Sodo Guragie, only degraded shrubland 

and grassland. Therefore, in 2015, no scrubland is identified. 

• Bare land: experts agreed that (highly) degraded cropland and grassland do not fit the 

definition of bare land and are to be classified as cropland and grassland. They also delineated 

where there is bare land in Sodo. 

 

3.2 Percent tree cover 

Tree cover is counted when tree canopy touches a 2*2m dot (Figure 3). 

 

 Total percent tree cover 

The total percent tree cover across all land use-land cover classes is  

number of dots overlapping tree canopy in the plot

49
 × 100. 

The total percent tree cover in Sodo Guragie is 9.5% in 2015, with wide disparities among the 

kebeles. Figure 6 shows that a third of them have less than 5% tree cover across all their land uses. 

Thirty-five of Sodo Guragie’s 58 kebeles have below-woreda-average percent tree cover. The 

kebeles with the highest percent tree cover are in the western part of the woreda (Map 1). 

 
Figure 6  Number of kebeles by category of 2015 percent tree cover 

  

 
 
 

Percent tree cover (%) 
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Map 1  2015 percent tree cover by kebele 

 

In 2010, the percent tree cover of Sodo Guragie was 9.9% (see footnote 9 about 2010 percent tree 

cover). Figure 7 shows that, from 2010 to 2015, 27 kebeles saw an increase in tree cover, with eight 

of them gaining more than 50% of tree cover, and 30 kebeles saw a decrease in tree cover (one 

kebele had no change). Of particular concern is the fact that 24 kebeles lost more than 10 percent of 

their tree cover. 

 

9 The 2010 percent tree cover over all land uses is likely overestimated. In version 1.0 of Ethiopia’s Tree Assessment 
Survey, used during the Mapathon for the 2010 target year, experts were not asked to assess confidence for total percent 
tree cover, preventing the exclusion of values experts would have assigned “no” to confidence. For reference, the 2015 
percent tree cover is 10.3% when including all values, no matter the level of confidence, versus 9.5% when only including 
values with confidence. 

Sources: 2015 percent tree cover by kebele: EFCCC, 

2019a; Cities: CSA, 2007a. Roads: ERA, 2007. Kebele 

boundaries: Sodo Guragie Office of Agriculture and 

Natural Resources, 2017. Woreda census boundaries: 

adapted from CSA’s 2007 census boundaries, 2007b. 
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Figure 7  Relative10 2010-2015 change in percent tree cover by kebele 

 
 

 

10 Relative change is the change from 2010 to 2015 reported as a fraction of 2010. 
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 Percent tree cover by land use-land cover 

Figure 8 shows that there are plenty of opportunities to increase tree cover in Sodo Guragie. The 

highest tree cover percentages are unsurprisingly found in forest classes (high forest, dense 

woodland, and woodlot/plantation), but forest classes are less than 10% of the woreda area (Figure 

5).  

Changes in percent tree cover in woodlot/plantation reflect harvesting and production cycles and 

therefore do not provide much insight. On the other hand, the downward trend in percent tree 

cover in high forest and dense woodland is a sign of forest degradation, which dampens the slight 

upward trends in forest area observed in Figure 5. 

While there is a significant gain in tree cover in rural compound from 6.4% to 9.1%, there is only 

2.5% tree cover in cropland, both in 2010 and 2015, highlighting the vast potential for agri-

silviculture in Sodo Guragie, where almost 60% of the woreda is under cropland (Figure 5). 

Agroforestry in grassland is low but increased substantially from 3.5% to 5.4% between 2010 and 

2015. Existing but seldom used incentives, such as the land tax reduction linked to implementation 
of agroforestry (MoARD, 2007), could play a crucial role in increasing tree cover in cropland and 

grassland. 

 
Figure 8  Percent tree cover by land use-land cover class: 2010-2015, and relative11 change 

 
Note: The 2010 percent tree cover in scrubland was excluded from the graph. As mentioned above, experts at 

the second Mapathon agreed that there is no scrubland in Sodo Guragie as per the definition used in 

Ethiopia’s Tree Assessment Survey (Annex 1). 

 

11 Relative change is the change from 2010 to 2015 reported as a fraction of 2010. 
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 Percent tree cover on treated land and in gullies 

Ethiopia is known for citizen mobilization in support of restoring degraded land. As many human 

and financial resources have been and continue to be allocated to address the problem of land 

degradation, it is important to monitor progress towards the tree cover and distribution targets 

identified as prerequisites to achieving the country’s economic, social and environmental goals. 

As of 2015, 0.8% of land in Sodo Guragie has been treated with bunds/terraces, trenches, eyebrow 

basins, microbasins, or herring bones. All these physical measures are implemented in areas with 

slope under 60% (Table 1), which are often cultivated and for which there is high motivation to 

address and prevent land degradation. For some cultivated land, terraces are recommended as 

soon as the slope reaches 30%. They are required for cropland on slope greater than 60%, which is 

also limited to cultivation of perennial crops. Bunds are recommended on gentle slopes as a good 

water and soil conservation practice (MoA/LAUD, 2012).  

 
Table 1  Distribution of treated land across slope categories 

Slope 
Distribution of treated land 
according to slope category 

<=30% 85% 

30-60% 15% 

>60% 0% 

 
The percent of land treated in 2010 was 0.9%. A decrease in treated land can come from older 

physical structures be either damaged over time or covered with vegetation, which make their 

identification difficult. While physical structure covered with vegetation might not be visible 

enough to count towards the calculation of percent land treated, the increase in percent tree cover 

on treated land would be captured in other indicators (e.g., percent tree cover in cropland). 

Table 2 shows that there are few to no trees on lands treated with physical measures, missing an 

opportunity to strengthen the bunds/terraces themselves (see Section 3.4 for more information on 

trees along bunds/terraces) and practice agroforestry. This is an opportunity for government to 

systematically have trees planted on and between bunds/terraces it finances. 

 
Table 2  Percent tree cover on treated land: 2010-2015 

 2010 2015 

Percent tree cover on treated land 0.4 0.6 

 
Gullies present a significant challenge to communities throughout Ethiopia. Left unchecked, they 

can destroy large swaths of productive land. Table 3 shows that the percent area in gullies in Sodo 

Guragie decreased between 2010 and 2015, and that there was a substantial increase in tree cover 

in existing gullies (i.e., on their bed and walls). These are both encouraging signs of recovery. 
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Table 3  Gully statistics: 2010-2015 

 2010 2015 

Percent area in gullies 0.7 0.6 

Percent tree cover in gullies 0.4 1.8 

 

3.3 Spatial distribution of trees 

The spatial distribution of trees in a land use-land cover class influences the type of benefits trees 

provide to people and the environment. For example, trees scattered in cropland and grassland can 

improve soil fertility through nitrogen-fixing and increased soil organic matter, and/or provide 

fodder for livestock. If arranged in a linear pattern, trees can serve as wind breakers. Along physical 

structures such as bunds/terraces, they prolong the durability of these structures. When clustered, 

trees can provide habitat for biodiversity and have a positive impact on the micro-climate. 

The spatial distribution of trees in cropland, grassland, rural compound or settlement is the 

proportion of trees in that specific land use-land cover that are scattered; clustered; in a linear 

pattern; and in a regular pattern. It is calculated as: 

• Scattered: 
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑜𝑡𝑠 𝑜𝑣𝑒𝑟𝑙𝑎𝑝𝑝𝑖𝑛𝑔 𝑠𝑐𝑎𝑡𝑡𝑒𝑟𝑒𝑑 𝑡𝑟𝑒𝑒𝑠 𝑖𝑛 𝑡ℎ𝑎𝑡 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝑙𝑎𝑛𝑑 𝑢𝑠𝑒−𝑙𝑎𝑛𝑑 𝑐𝑜𝑣𝑒𝑟   

𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑜𝑡𝑠 𝑜𝑣𝑒𝑟𝑙𝑎𝑝𝑝𝑖𝑛𝑔 𝑡𝑟𝑒𝑒 𝑐𝑎𝑛𝑜𝑝𝑦 𝑖𝑛 𝑡ℎ𝑎𝑡 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝑙𝑎𝑛𝑑 𝑢𝑠𝑒−𝑙𝑎𝑛𝑑 𝑐𝑜𝑣𝑒𝑟
x100 

• Clustered: 
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑜𝑡𝑠 𝑜𝑣𝑒𝑟𝑙𝑎𝑝𝑝𝑖𝑛𝑔 𝑐𝑙𝑢𝑠𝑡𝑒𝑟𝑒𝑑 𝑡𝑟𝑒𝑒𝑠 𝑖𝑛 𝑡ℎ𝑎𝑡 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝑙𝑎𝑛𝑑 𝑢𝑠𝑒−𝑙𝑎𝑛𝑑 𝑐𝑜𝑣𝑒𝑟   

𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑜𝑡𝑠 𝑜𝑣𝑒𝑟𝑙𝑎𝑝𝑝𝑖𝑛𝑔 𝑡𝑟𝑒𝑒 𝑐𝑎𝑛𝑜𝑝𝑦 𝑖𝑛 𝑡ℎ𝑎𝑡 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝑙𝑎𝑛𝑑 𝑢𝑠𝑒−𝑙𝑎𝑛𝑑 𝑐𝑜𝑣𝑒𝑟
 x100 

• Linear pattern: 
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑜𝑡𝑠 𝑜𝑣𝑒𝑟𝑙𝑎𝑝𝑝𝑖𝑛𝑔 𝑡𝑟𝑒𝑒𝑠 𝑖𝑛 𝑙𝑖𝑛𝑒𝑎𝑟 𝑝𝑎𝑡𝑡𝑒𝑟𝑛 𝑖𝑛 𝑡ℎ𝑎𝑡 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝑙𝑎𝑛𝑑 𝑢𝑠𝑒−𝑙𝑎𝑛𝑑 𝑐𝑜𝑣𝑒𝑟

𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑜𝑡𝑠 𝑜𝑣𝑒𝑟𝑙𝑎𝑝𝑝𝑖𝑛𝑔 𝑡𝑟𝑒𝑒 𝑐𝑎𝑛𝑜𝑝𝑦 𝑖𝑛 𝑡ℎ𝑎𝑡 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝑙𝑎𝑛𝑑 𝑢𝑠𝑒−𝑙𝑎𝑛𝑑 𝑐𝑜𝑣𝑒𝑟
 x100 

• Regular pattern: 
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑜𝑡𝑠 𝑜𝑣𝑒𝑟𝑙𝑎𝑝𝑝𝑖𝑛𝑔 𝑡𝑟𝑒𝑒𝑠 𝑖𝑛 𝑟𝑒𝑔𝑢𝑙𝑎𝑟 𝑝𝑎𝑡𝑡𝑒𝑟𝑛 𝑖𝑛 𝑡ℎ𝑎𝑡 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝑙𝑎𝑛𝑑 𝑢𝑠𝑒−𝑙𝑎𝑛𝑑 𝑐𝑜𝑣𝑒𝑟

𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑜𝑡𝑠 𝑜𝑣𝑒𝑟𝑙𝑎𝑝𝑝𝑖𝑛𝑔 𝑡𝑟𝑒𝑒 𝑐𝑎𝑛𝑜𝑝𝑦 𝑖𝑛 𝑡ℎ𝑎𝑡 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝑙𝑎𝑛𝑑 𝑢𝑠𝑒−𝑙𝑎𝑛𝑑 𝑐𝑜𝑣𝑒𝑟
 x100. 

It should be noted that at the beginning of the Mapathon for the 2015 target year, the experts 

reiterated that eucalyptus species should not be included in cropland or grassland as they are not 

agroforestry species. Instead, they must be assigned to woodlot/plantation. This could explain 

some of the decrease in trees in linear pattern from 2010 to 2015, as well as some of the 

proportional increase in scattered trees, in these land use-land cover classes. 

Cropland and grassland display a similar distribution of trees, with two thirds to three fourths of 

their trees being scattered (Figures 9 and 10). In settlement and rural compound, 70-80% of the 

trees are scattered and in a linear pattern (Figures 11 and 12). 
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Figure 9  Percent of trees in cropland by spatial distribution: 2010-2015, and relative12 

change 

  
 

Figure 10  Percent of trees in grassland by spatial distribution: 2010-2015, and relative13 

change 

  

 

12/13 Relative change is the change from 2010 to 2015 reported as a fraction of 2010. 
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Figure 11  Percent of trees in rural compound by spatial distribution: 2010-2015, and 

relative14 change 

  
 

Figure 12  Percent of trees in settlement by spatial distribution: 2010-2015, and relative15 

change 

  

 

14/15 Relative change is the change from 2010 to 2015 reported as a fraction of 2010. 
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3.4 Percent of linear features with tree canopy 

Trees in specific linear configurations can bolster ecosystem services. Along waterbody banks, trees 

can prevent sedimentation by trapping soil eroded upstream from reaching the waterbody and by 

stabilizing the banks. On boundaries between cropland, grassland, rural compound, and 

waterbodies (see Annex 1 for detailed definition of boundaries), trees can affect the micro-climate 

and increase access to timber products. They can also contribute to the stabilization of 

bunds/terraces and gully banks. 

The percent of linear features with tree cover is the proportion of linear features that are covered 

by tree canopy. 

Figure 13 shows that waterbody banks saw a 31% decrease in their tree cover from 2010 to 2015. 

While eucalyptus species should not be promoted along waterbody banks, as they can negatively 

impact water flows, other income-generating tree species such as fruit trees could be promoted to 

contribute to both water quality and livelihood. 

There are rarely trees along bunds/terraces in Sodo Guragie, corroborating the absence of tree 

cover on treated land as a whole (Table 2). This dearth of trees leaves these physical structures 

more vulnerable to erosion and physical damages. An opportunity exists for woreda-level action in 

planting trees along bunds/terraces as part of government-led construction of physical and 

biological soil and water conservation structures. 

Trees along roads and boundaries are often eucalyptus species. Hence, changes in their tree cover 

can be partially explained by harvesting and production cycles. 

The gain in percent tree cover witnessed on the bed and walls of gullies (Table 3) is also observed 

along the gully banks. 
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Figure 13  Percent linear feature with tree canopy: 2010-2015, and relative16 change 

 

 

4 Targeting kebele-level interventions: selected results 

As implementation is undertaken at kebele level, it is important to tailor human and financial 

resources to the specific needs of each kebele. When the situation is relatively homogenous across a 

woreda, for example when there is low percent tree cover in cropland, there is no reason to 

differentiate among kebeles and agroforestry practices can be promoted across the whole woreda. 

When there are wide variations among the kebeles, in contrast, the data can help guide targeted 

interventions. 

This section presents examples of data-driven targeting. It identifies kebeles that prevent most 

Sodo Guragie achieve specific economic, social and environmental objectives: 1) catching up on the 

GTP I forest cover target, 2) increasing high forests for greater ecosystem services, 3) increasing 

food security and income diversification, and 4) protecting waterbodies (adapted from EFCCC, 

2019b). 

The recommended number of samples for a unit of analysis is 30 (Javier Garcia-Perez, personal 

communication). While the minimum number of plots by kebele was set to 30 in SEPAL, there 

might be less than 30 once one uses smaller-than- kebele units of analysis (e.g., area with slope 

greater than 60% by kebele). When the number of plots is less than 30, it is noted. 

 

 

16 Relative change is the change from 2010 to 2015 reported as a fraction of 2010. 
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4.1 Understanding kebeles’ needs 

 Achieving GTP I forest cover target: identifying kebeles with deforestation 

Achieving GTP I percent forest cover target of 19% will require Sodo Guragie to reverse 

deforestation in the 27 kebeles17 that are losing high forest and/or dense woodland, through 

afforestation/reforestation and assisted natural regeneration, and sustainably managed 

woodlots/plantations, and to protect the forests in the remaining 31 kebeles (Figure 14).  

 
Figure 14  2010-2015 change in percent natural forest (high forest and dense woodland) 

area  

 

 Natural forests for ecosystem services: identifying kebeles with few and/or 

degraded high forest on slope greater than 60% 

Table 4 lists the kebeles for which plot data was collected on slopes greater than 60%. While forest 

restoration should take place in all kebeles with potential for high forest but sparse actual high 

forest, kebeles with no high forest on steep slope (>60%) are prime candidates for being prioritized 

 

17 The 27 kebeles are: Abunoqumuro, Adele Qobna Borobor, Amwute Giftege, Anati, Beke Bisan Jelba, Bono Aygedu, Buie, 
Dachi Hamus Gebeya, Demu 1st, Dugeda Gerio, Dugeda Goro, Eshigede, Fulle, Gembela kersa, Gereno Betet Wenz, Iyemelel, 
Kela Akababi, Kela Town, Michail Semero, Negesa, Qola Nurena, Sayat Mahberawi, Suten Town, Tiya Town, Wacho 
Morege, Werebo Baleweld, and Wudegetna Gefersa. 
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for restoring secondary forests (for example, through exclosure), which can improve groundwater 

recharge18 and sedimentation control. 

 
Table 4  Percent area of high forest on slope greater than 60% 

Kebele (Number of plots19) Percent high forest  

Fato (5) 0 

Fulle (3) 0 

Gmise (2) 0 

Qola Nurena (3) 0 

Swatna Gedam (3) 0 

Wudegetna Gefersa (1) 0 

Beke Bisan Jelba (4) 14.8 

Dega Nurena (4) 25 

Demu 1st  (3) 33.3 

Demu 3rd  (2) 50 

Endebuyo (2) 50 

Iyemelel (2) 50 

Sayat Mahberawi (4) 50 

Gumbar Nada (12) 55.3 

Melko Kurand (1) 100 

 

Among the nine kebeles with high forests on steep slope, the percent tree cover in their high forest 

varies (Table 5). While restocking should happen in all degraded forests, kebeles with very 

degraded high forest (<60% tree cover) on steep slope should be prioritized for restocking so their 

forests better supply ecosystem services. 

  

 

18 The extent to which trees improve water availability through groundwater recharge depends on rainfall intensity; soil 
type; tree spatial distribution; tree size, age, and species; and management practices (Ilstedt et al., 2016). 
19 The number of plots correlates with the reliability of the statistics. The bigger and more heterogeneous the landscape, 
the more plots are needed to be representative of the landscape. 
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Table 5  Percent tree cover in high forest on slope greater than 60% 

Kebele 
Percent tree cover in high forest on 

slope greater than 60% 

Demu 1st  41  

Sayat Mahberawi 57  

Gumbar Nada 72  

Melko Kurand 84  

Demu 3rd 92  

Dega Nurena 94  

Beke Bisan Jelba 97  

Endebuyo 98  

Iyemelel 100  

Note: There is only one plot in each kebele for which there was high forest and for which the interpretation of 

percent tree cover was confident, except for Gumbar Nada and Sayat Mahberawi, with 6 and 2 plots 

respectively.  

 

 Boosting nutrition: identifying kebeles with low agroforestry practices in rural 

compound 

While Sodo Guragie does not suffer from chronic food insecurity, some of its kebeles depend on 

food aid in times of severe drought (Zeleke and Vidal, 2020). In general, homegardens significantly 

contribute to families’ income and food consumption. Their multi-storied configurations and 

species diversity endow them with resilience to external stress (Abebe et al., 2006) and provide 

households with a safety net.  

In 2015, Sodo Guragie has 9.1 percent tree cover in rural compound (Figure 8). This suggests a 

potential to diversify income, increase access to wood fuel, improve nutrition and food security, and 

increase resilience to shocks and stresses, mainly climate-induced ones, through increased tree 

cover.  

Kebeles vary in their tree cover in rural compound (Figure 15). While most kebeles would benefit 

from more tree cover in rural compound, the thirteen kebeles20 with less than 5% tree cover should 

be prioritized for a specific initiative to promote homegardens. 

  

 

20 The 13 kebeles are: Adele Selase Nadefe, Amawute Morage, Anati, Dega Nurena, Demu 2sd, Eshigede, Fato, Gereno 
Enset Tekil, Gmise, Gumbar Nada, Iyemelel, Suten Akababi, and Wacho Morege. 
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Figure 15  Number of kebeles by category of percent tree cover in rural compound 

    
Note: Only kebeles with a minimum of 5 plots with rural compound were considered. Eleven kebeles have 5 

plots, 6 kebeles have 6 plots, 6 kebeles have 7 plots, 4 kebeles have 8 plots, 5 kebeles have 9 plots, 4 kebeles 

have 10 plots, 2 kebeles have 11 plots, 3 kebeles have 12 plots, 2 kebeles have 13 plots, 1 kebele has 14 plots, 

1 kebele has 15 plots, 1 kebele has 18 plots. 

 

  

  
 Percent tree cover in rural compound (%) 
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 Protecting waterbodies: identifying kebeles with low percent tree cover along 

waterbodies  

Waterbody banks were measured in 29 out of the 58 kebeles21. Nineteen of these 29 kebeles have 9 

to 82 percent tree cover along their waterbodies (Figure 16), providing them some level of 

protection. Ten22 kebeles, however, have no tree cover at all along their waterbodies. While 

waterbodies in most kebeles could increase the tree cover along their banks, these ten kebeles 

should be prioritized for identifying and addressing the specific challenges they face in maintaining 

and increasing tree cover along their waterbodies. 

 
Figure 16  Percent of waterbody banks with tree canopy 

 
 

4.2 Addressing kebeles’ needs 

Based on the analyses conducted in Section 4.1, 38 kebeles were assigned to ten different 

combinations of tree-based interventions that would help Sodo Guragie 1) achieve the GTP I forest 

cover target, 2) provide greater ecosystem services on steep slopes, 3) ensure greater food security 

and income diversification, and/or 4) protect waterbodies.  

Table 6 presents five color-coded combinations of interventions responding to kebeles’ needs. For 

example, Adele Selase Nadefe and Dega Nurena kebeles need specific interventions to address the 

fact that they have very low to no trees in their rural compound and no tree canopy along their 

waterbodies, hampering Sodo Guragie’s ability to achieve goals (3) and (4).  

 

 

21 The fact that half of the kebeles do not have measurements along waterbodies might originate from the fact that the 
sample design was not stratified vis-à-vis waterbody banks (it was stratified to ensure a minimum of 30 plots per kebele) 
and therefore there might be no plot overlapping a waterbody in kebeles where there are waterbodies. 
22 The 10 kebeles are: Adele Selase Nadefe, Dachi Hamus Gebeya, Dega Nurena, Dugeda Goro, Ejersa, Endebuyo, Gembela 
kersa, Gose Salen, Kela Akababi, and Swatna Gedam. 
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Table 6  Implementation strategies for selected kebeles 

Kebele 
Intervention 

1: Halt 
deforestation 

Intervention 2: 
Restore and/or 

restock high 
forests on 

slope greater 
than 60% 

Intervention 3: 
Promote multi-

story 
homegarden in 

rural compound  

Intervention 
4: Promote 
trees along 
waterbody 

banks 

Adele Selase Nadefe 0 0 1 1 

Dega Nurena 0 0 1 1 

Anati 1 0 1 0 

Eshigede 1 0 1 0 

Iyemelel 1 0 1 0 

Wacho Morege 1 0 1 0 

Dachi Hamus Gebeya 1 0 0 1 

Dugeda Goro 1 0 0 1 

Gembela kersa 1 0 0 1 

Kela Akababi 1 0 0 1 

Fato 0 1 1 0 

Gmise 0 1 1 0 

Demu 1st  1 1 0 0 

Fulle 1 1 0 0 

Qola Nurena 1 1 0 0 

Sayat Mahberawi 1 1 0 0 

Wudegetna Gefersa 1 1 0 0 

Legend:    0: not relevant to the kebele      1: relevant to the kebele 
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5 Conclusions and Recommendations 

Monitoring tree cover and distribution in Sodo Guragie and Meket, while small in geographic scope, 

constitutes a major step forward with respect to keeping track of and planning for Ethiopia’s tree-

based landscape restoration efforts. The experience of collecting data with Ethiopia’s Tree 

Assessment Survey in these two woredas demonstrated that: 

• The indicators identified by the experts are useful in tracking progress towards domestic and 

international targets. They allow decision-makers to assess changes in land use-land cover over 

time, as well as changes in percent tree cover in- and outside forests. These indicators also 

allow more granular analyses, assessing changes in tree spatial patterns in cropland, grassland, 

rural compound and settlement as well as along waterbody banks, boundaries, roads, 

bunds/terraces, and gully banks. These indicators are also valuable for understanding how 

trees and forests contribute to a kebele’s economic, social and environmental goals and 

informing kebele-specific interventions. 

• Ethiopia’s Tree Assessment Survey can be used to collect data from current and historical very-

high-resolution imagery and assess change across four types of indicators: land use-land cover; 

percent tree cover; spatial distribution of trees; and percent of linear features with tree canopy. 

In line with the CRGE and GTP timeline, the next target year is 2020 (end year of GTP II and start 

year for GTP III). Between now and then, the following will be undertaken:  

• Assess the cost-effectiveness of Mapathons and the use of Ethiopia’s Tree Assessment Survey:  Each 

of the four types of indicators should be ground-truthed and the errors estimated to assess how 

much the data collected reflect the reality on the ground. In addition to the quality of the data 

collected, the cost-effectiveness of using the Ethiopia’s Tree Assessment Survey should be 

compared to methods that would deliver similar levels of detail (e.g., field visit and assessment). 

• Improve support for image interpretation: Since Collect Earth relies on visual interpretation of 

satellite imagery, providing additional materials to support experts’ interpretation is 

recommended. The current support material could be improved by linking 1-2 pictures from 

the ground to a snapshot of how they look from space to help experts relate satellite imagery to 

their personal knowledge of the landscape. Examples of such improved support for 

interpretation will be produced for selected landscapes. 

• Improve Ethiopia’s Tree Assessment Survey: The feedback from experts on version 1.1 should be 

incorporated into version 1.2. Additionally, changes in the sample design should be considered 

to better reflect specific monitoring interests (e.g., monitoring progress of a waterbody buffer 

zone intervention) and decrease the risk of not having enough plots for certain monitoring 

interests to be statistically representative. 

• Build capacity on survey and sample design: The indicators to be monitored and the statistical 

sampling approach to be used vary according to the restoration objectives and the landscapes 

to be monitored. It is therefore important experts know how to create their own surveys and 

sample plots with the Open Foris suite of tools. Professionals already active in tree-based 

landscape restoration should be trained in Collect, Sepal, and Collect Earth. They can then serve 

as resource people in their respective institutions until the arrival of a new generation of 

professionals, trained in such tools as part of their higher education curriculum. 

http://www.openforis.org/home.html
http://www.openforis.org/tools/collect.html
http://www.openforis.org/tools/sepal.html
http://www.openforis.org/tools/collect-earth.html
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Monitoring tree cover and distribution is neither a short-term nor a localized effort. Woreda and 

kebele data should be integrated into zonal, regional and national monitoring and decision-making 

systems, which requires political and technical buy-in at all levels. The following actions can be 

undertaken towards such an integrated, national system: 

• Increase political and technical buy-in at all levels: The national, regional, zonal and woreda 

experts engaged in the Mapathons should present the preliminary results from Sodo Guragie 
and Meket and explain how the data can be used to track progress towards targets and inform 

interventions.   

• Explore the usefulness of Ethiopia’s Tree Assessment Survey at other scales than woreda and 

kebele: As established in this report, Ethiopia’s Tree Assessment Survey provides key insights at 

woreda and kebele levels. Theoretically, this tool could be used at any scale. However, collecting 

locally-relevant data for larger areas might be prohibitively expensive. The survey might 

therefore need to be simplified for regional scale, though this would provide less guidance for 

implementation. Whether a plot approach would work at project level, where interventions can 

be very small, also needs to be further explored. Project monitoring might require a different 

sample design or method. 

• Explore the usefulness of Ethiopia’s Tree Assessment Survey to assess tree cover and distribution 

for deciduous tree species: Data collection through Ethiopia’s Tree Assessment Survey relies on 

the interpretation of cloud-free images, i.e., images mostly taken in the dry season. Tree species 

that shed their leaves in the dry season can be hard to identify on the images and their canopy 

cover easily underestimated because of the absence of foliage. The extent of the survey’s 

limitations regarding the assessment of deciduous tree species needs to be further explored. 

• Work with higher education institutions to develop capacity on Ethiopia’s Tree Assessment Survey: 

Despite the training in image interpretation provided, some experts struggled to interpret 

satellite images accurately. Including a training module on Collect Earth, Ethiopia’s Tree 

Assessment Survey, and image interpretation in higher education curriculums would build the 

capacity of Forestry and Natural Resources Management experts in taking part in monitoring 

efforts.  
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8 Annex 1: Definitions of Ethiopia’s Tree Assessment 

Survey (Version 1.1) 

8.1 Land use-land cover classes 

High forest Area spanning at least 0.5 ha covered by primary or secondary, usually 
multi-storied, natural vegetation of trees and/or bamboo, attaining a 
height of at least 2m and a canopy cover of at least 20% or 
trees/bamboo with the potential to reach these thresholds in situ in due 
course (adapted from MEF, 2015 and FDRE, 2017). 

It includes degraded high forest. 

It does not include land where these criteria are met (e.g., dense 
agroforestry system) but whose main purpose is not forestry. 

Dense woodland Area spanning at least 0.5 ha covered by primary or secondary 
continuous stand of trees with a crown density of between 20-80%. 
Mature trees are usually single storied, although there may be layered 
under-stories of immature trees, and of bushes, shrubs and 
grasses/forbs. Maximum height of the canopy is generally not more than 
20 meters, although emergents may exceed this (adapted from FDRE, 
2017).  

Open woodland is included in the “Grassland” class. 

Woodlot/plantation Area covered by broadleaved, conifer, bamboo or mixed tree species 
established through planting and/or deliberate seeding in a large or 
small scale, attaining a height of at least 2m and a canopy cover of at 
least 20% or trees with the potential to reach these thresholds in situ in 
due course (adapted from FDRE, 2017). 

Orchard  Large area planted with fruit trees for commercial purposes.  

Small-scale orchard in a household or institution’s compound and/or 
homegarden is included in the “Rural compound” class. 

Cropland Arable and fallow land that grows annual crops (e.g., wheat, maize, 
sorghum, teff, cotton) or perennial crops (e.g., sugar cane, coffee, enset) 
on the small scale or commercial level by rain fed or irrigation schemes 
(adapted from FDRE, 2017).  

It includes degraded cropland.  

If a perennial crop is within a household/institution’s compound or 
directly adjacent to a dwelling, it is included in the “Rural compound” 
class.  

Fruit trees are included either in the “Orchard” or “Rural compound” 
class, according to the scale of production. 

Any stand of eucalyptus in cropland, whatever its size, is classified in the 
"Woodlot/plantation" class. 

Roads and paths through cropland are classified in the "Other" class. 
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Grassland Land covered with the natural growth of graminea and herbaceous 
vegetation or a land sown with introduced grass and leguminous for the 
grazing of livestock. This class also includes grasslands with scattered 
trees, also known as open woodlands (adapted from FDRE, 2017). 

It includes degraded grassland. 

Any stand of eucalyptus in grassland, whatever its size, is classified in 
the "Woodlot/plantation" class. 

Roads and paths through grassland are classified in the "Other" class. 

Shrubland Land with shrubs/bushes canopy cover ≤ 10% or combined cover of 
bush, and shrubs ≤10%. Shrubs and bushes are woody perennial plants, 
2 m in height at maturity in situ (FDRE, 2017). 

It includes degraded shrubland. 

Roads and paths through shrubland are classified in the "Other" class. 

Scrubland Low bushes and stunted trees, mostly spiny either deciduous or 
evergreen. More than half of the surface of the ground is bare of 
vegetation (FDRE, 2017). 

Roads and paths through scrubland are classified in the "Other" class. 

Bare land Land of limited ability to support life. It may be constituted by bare 
exposed rock, strip mines, lava field, quarries and gravel pits. In general, 
it is an area of thin soil, sand, or rocks (adapted from FDRE, 2017). 

It does not include degraded land, which are classified under their 
respective land use-land cover class (e.g., degraded cropland in the 
"Cropland" class). 

Rural compound Scattered built up areas outside of settlements. It includes household 
and institution’s compounds and/or homegarden. It does not include 
woodlots, which are included in the “Woodlot/plantation” class. 

Settlement Areas of intensive use with much of the land covered by structures (e.g., 
cities, towns, villages). 

It includes roads and paths in settlement. 

Cropland, grassland and woodlot/plantation, … are included in the 
"Settlement" class when they are surrounded or dominated by urban 
development (adapted from EMA, undated). 

Waterbody and 
wetland 

Land that is covered or saturated by water for all or part of the year 
(e.g., lakes, reservoirs, rivers and river beds, waterways, swamps, 
marshes, bogs, dams) and that does not fall into the forest, cropland, 
grassland and settlement classes (adapted from EMA, undated). 

Other Area that do not fall into any of the other categories (e.g., rural roads 
and paths, nurseries). 

 



33 | Page 
 

 

8.2 Spatial distribution of trees in cropland, grassland, settlement and 

rural compound 

Scattered 
Trees that can be identified individually and don’t follow any specific 
spatial pattern (e.g., Acacia trees that were maintained after converting 
an Acacia Woodland into agricultural land). 

Clustered 
Trees that are grouped, where it might be hard to identify them 
individually (e.g., remnant forest in cropland). 

Linear pattern 
Trees that are forming a line (e.g., along waterbodies, roads, or 
bunds/terraces; boundary of cropland, grassland, rural compound). It 
does NOT include eucalyptus stands in grassland and cropland. 

Regular pattern 
Trees that are grown in a systematic, non-linear arrangement (e.g., 
orchard in rural compound). 

 

8.3 Linear features along which to measure the percent with trees 

Waterbody banks Waterbody banks include banks of rivers, lakes, and reservoirs. 

Roads 
Roads include permanent roads of any surface type (e.g., asphalt, gravel, 
earth) with a minimum width of 3.5 meters. 

Bunds/terraces 

Linear earthen, stone, or mixed-material embankments or walls 
positioned across the slope of the land, following the contour as closely 
as possible. They are built to control soil erosion, promote water 
retention, and increase crop production (WOCAT). 

Boundaries 
These include boundaries of cropland with grassland, boundaries of 
cropland/grassland with waterbodies, and boundaries of perennial 
crops (e.g., chat, enset, coffee, tea) and/or rural compound. 

Gullies 

Channels resulting from water erosion. Gullies are more than 30 cm 
wide and 30 cm deep. 

Gullies do NOT include natural or man-made waterways. 

 

8.4 Percent tree cover in gullies and on treated land 

Treated land Treated land is a land treated with bunds/terraces, trenches, eyebrow 
basins, microbasins, or herring bones. It includes the land upstream 
from the physical measure itself. 

Gullies A gully is a channel resulting from water erosion (it is NOT a waterway). 

 

https://www.wocat.net/en/glossary#heading-b
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9 Annex 2: Experts involved in the Mapathons 

9.1 Mapathon for the 2010 target year 

Institution Expert name 

Office of Environment and Forest - Sodo Ewnetu Kornel Yilma 

Biruk Amare 

Office of Agriculture and Natural Resources – 
Sodo 

Zewdu Wossene 

Mindesil Wako 

Wolde Negash 

World Vision Shimelis Woldemichael 

SOS Sahel Dereje Jenbere 

Institutional Strengthening for the Forest Sector 
Development Program - Sodo 

Degnet Chernet 

Million Amare 

SNNP Bureau of Agriculture and Natural 
Resources - Hawassa 

Desalegn Asefa 

Sileshi Desalegn 

Henok Yosef 

SNNP Environment Protection and Forest 
Authority 

Shimelis Wolde 

Environment Protection and Forest Authority – 
Gurage Zone 

Abdela Shafi 

Environment Protection and Forest Authority – 
Siltie Zone 

Chaka Kumssa Desta  

SNNP Regional REDD+ Coordination Unit Eshetu Gebre Mohammed 

Demess Lemma 

Wondo Genet College for Forestry and Natural 
Resources 

Zelalem Tadele Jaben 

Oytisa Onato Olado 

Kinfe Welay Beyene 
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9.2 Mapathon for the 2015 target year 

Institution Expert name 

Office of Environment and Forest - Sodo Ewnetu Kornel Yilma 

Biruk Amare 

Office of Agriculture and Natural Resources – 
Sodo 

Zewdu Wossene 

Wolde Negash 

SOS Sahel Getachew Eshete 

Institutional Strengthening for the Forest Sector 
Development Program - Sodo 

Degnet Chernet 

Million Amare 

SNNP Bureau of Agriculture and Natural 
Resources - Hawassa 

Desalegn Asefa 

Sileshi Desalegn 

Henok Yosef 

SNNP Environment Protection and Forest 
Authority 

Assefa Ataro 

Environment Protection and Forest Authority – 
Gurage Zone 

Abdela Shafi 

Environment Protection and Forest Authority – 
Siltie Zone 

Chaka Kumssa Desta  

SNNP Regional REDD+ Coordination Unit Wasihun Regu 

Demess Lemma 

Wondo Genet College for Forestry and Natural 
Resources 

Zelalem Tadele Jaben 

Oytisa Onato Olado 

Kinfe Welay Beyene 

Environment, Forest and Climate Change 
Commission 

Tibebu Amare 

 

 

 


