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APPENDICES 

Appendix A: Questionnaire on drivers of forest cover change and perception of the 

community. 

Questionnaire Number/code: ______ _ 

Name of the interviewer .............. . .. ... ... . .. ......... .. ..... . .. .. . .. .. ........ . 
Signature .. ... ............. ~ . .. . . 

Survey Area: District: _____ Kebele : ____ Vi llage: ____ Distance 
from the forest ______ _ 

Location (coordinates) X ________ --', Y _____ Elevation 

Date of interview: Day: ___ Month ____ Year: ____ _ 

I. Personal information 

1.1. Name of household head: ________ _ 

1.2. Respondent's name (if different from the head): 

1.3. Gender of head 1) M= ........... 2) F= .......... .. 

1.4. Age of respondent .................... .. 

1.5. Educational status (year of schooling) _______ _ 

If illiterate record zero; if literate record one 

1.6. House hold family size: ............... : ............ . 

1.7. Land holdiog size: _________ _ 

1.8. Mean household income:. ________ _ 

2. What are the major uses of forests in your area? 

3 .. 0 0 you think that deforestation is the major problem in your locality? 

4 . . How is today's coverage of the forest when compared to the conditions before 

1985? 

A. Declined B. Increased C. No change 

5 .. According to your knowledge is severe and rapid forest cover change observed 

today? 
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A. yes B. No 

6 . . Ift he answer to question number '4' is yes, what were/ are the major causes of 
deforestation? (Put in order) 

Drivers 
Cultivated land expansion 
Fuelwood 
Charcoa l production 
Grazing land 
Housing 
Drought 
Cutting trees to get rid of wild animals 
Wildfire 
Income generation 
Popu lation growth 
Settlement 
Road access 
Civi l war and conflict 
Market access 
Land tenure 
Rainfa ll variabil ity 
7. What is your major source of income? 

A. Sale of cash crops B, Sale of wood and charcoal C, Other ____ _ 

8. What types offuel do you use for household needs (List them in order). 

Rank 

Description Before 1985 Between 1985 to 2000 From 2000 to present 

I . Forest trees 
2. Crop residue 

3. Cow Dung 
4. Charcoal 

5. Kerosene 

9. On the basis of your knowledge, what are the impacts ofdeforestationlforest cover 

change in the area? (Put in order). 

10. Are there species of "trees" and wild animals, in danger of extinction due to forest 

cover change from the local region? Please mention if any? 

I I . What do you think about the possible solution to alleviate the current problem of 

deforestation and to use forest resources in a sustainable manner? 

12. What are the existing efforts to reduce deforestation and forest degradation in the 

study region? 

13. What are the challenges in implementing the efforts to reduce deforestation and 

forest degradation in the study regionlarea? 
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Append ix B: Land cover types and biome equivalents with the corresponding value 
coefficients. 

LULC categories 

Dense forest 
Open forest 
Grassland 
Cultivated land 
Bare iands 

Equ iva lent 
biome 
Tropical forest 
Tropical forest 
Grass/rangelands 
Cropland 
Desert 

Ecosystem service 
coefficient 

(US$ ha" y( ') 
1775 
1775 
447 
463 
o 

Source: Computed from th . Economic of Ecosystem and Biodiversity valuation 
database (TEEB) (Van der Ploeg and De Groot, 2010) and (Ki ndu et aI. , 20 16). 
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Appendix C: Detai ls of annual va lue coeffi cients for ecosystem service functions of 
each land cover t;tEe. 
Ecosystem services Ecos;tstem service values (US$ hal l' r" I) of land cover tl'Ees 

Dense forest 0Een forest Grassland Cu hi vated land 
Provisioning services 
Water supply 41 41 72 
Food production 57 57 159 310 
Raw material 11 0 110 21 43 
Genetic resources 103 103 18 51 
Regu·lating services 
Water regu lation 15 15 7 
Waste treatment 201 201 50 
Erosion control 320 320 23 5 
Climate regulation 482 482 51 20 
Biological control 5 5 30 30 
Gas regu lat ion 15 15 10 
Disturbance regulation 53 53 
Cultural services 
Cultural 11 11 
Recreation 362 362 6 4 
Total 1775 1775 447 463 
Source: Computed from the Economic of Ecosystem and Biodiversity valuation 
database (TEEB) (Van der Ploeg and De Groot, 20 I 0) and (Kindu et aI. , 20 16) . 

. -------~~:-
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Appendix D: Allometric equations used for biomass ca lculation. 
Woody species Dependent Allometric equation Unif / 

variab le 
References 

Jun iperus procera 
Acacia abyssinica 
Acacia etbaica 

Euclea shimperi 
Ofosfegia integrifolia 
Other shrub sps. -

AGB 
AGB 
TDW 

TDW 
TDW 
TDW 

AGB = 1.1 2 x DBH l54 

AGB = 0.55 x DBHl.89 
Kg 
Kg 

LntotWt=2.11+2.19 x Kg 
LnDSH 
Y = 63.07 X DSHl.78 

Y = 45.80 X DSH226 

Y = (0.3197 xDSH)+ 
- (0.0 83 x DSH2

.6) 
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g 
g 
Kg 

0.95 (So lomon ef aI. , 2017) 
0.97 (Solomon ef aI. , 2017) 
0.96 (Ubuy ef al., 20 14) 

0.95 (Cleemput ef aI. , 2004) 
0.99 (Cleemput et al., 2004) 
0.93 (WBISPP, 2000) 



Append ix E: Species identifi ed in 71 plots and average (±standard error) and their 
respective measured vegetation parameters in Wujig Mahgo Waren forest, northern 
Ethiopia 

Scientific name 

Abutilon longicuspe Hochst.exARich 
Acacia abyssinica Hochst. ex Benth 
Acacia etbaica Sihweinf. 
Acacia seyal Del. 
Acacia tortilis (Forssk.) Hayne 
Acokanthera schimperi _ (A .DC.) 
Schweinf 
Allophylus macrobotrys Gilg 
Berberis holstii Eng/. 
Bersama abyssinica Fresen. 
Buddleja polystachya Fresen 
Cadia purpurea (Picc.}Ait 
Calpurnia aurea (Ait.) Benth. 
Carissa spinarum L 

DBH (cm) 
5.39±0.73 
11.3±0.61 
7.81±0.59 
21.0±3.0 
12.65±2.76 
9.8±2.84 

11.7±5.14 
5.77±0.84 
4.01±0.81 
3.3±0.85 
3.72±0.05 
4AO±0.14 
4.55±0. 19 

Celtis aji-icana Burmj 
Clerodendron myricoides 
Valke 

8.93±3.35 
(Hochst.) 3A6±0.59 

Clulia abyssinica Jaub. & Spach. 2.65±0.35 
Cupressus lusitanica Miller 18.5±0.97 
Discopodium penninervium Hochst. 9. 95± 1.63 
Dodonaea angustifolia L.f. 4.33±0.09 
Dovyalis abyssinica (A.Rich.)Warb. 4.62±0.70 
Dovyalis verrucosa (Hochst.) Warb. 3.9±0.25 
Ekebergia capensis Sparrm. 12.38±2.38 
Erica arborea L. 5.59±0.36 
Eucalyptus camaldulensis Dehnh 8. 14±0.68 
Eucalyptus glob/us 11.4±0.85 
Euclea racemosa Murr. subsp. 5.38±0.92 
Schimperi 
Juniperus procera Hochst.ex.Endl 11 . I±OA4 
Maylenus arbutifolia (A.Rich.)Wilczek 5.07±0.1 3 
May tenus undata (Thunb.) Blakelock 9.7±0.67 
Myrs;ne afr;cana L. 3.05±0.14 
Nuxia congesta R.Br. ex. Fresen 
Olea europaea L. Subsp. Cuspidate 
Osyris quadripartita Decn. 
Otostegia integrifolia Benth. 
Pittosporum viridiflorum Sims 
Podocarpus (Afrocarpus) falcalus 
(Thun) Mirb. 
Psydrax schimperiana 
(A.Rich.)Bridson 

8.38±1.43 
9.88±1.01 
4.52±0.24 
2.00±0 
11.69±0.94 
17.32±4.67 

1 0.00±2.7 I 
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H(m) 
3.23±0.28 
4.18±0.17 
3.12±0.22 
7.20±1.20 
4.98±0.25 
3.71±OAO 

5A2±1.57 
3.66±OA5 
2.95±0.38 
2.14±0.24 
2A3±0.02 
3.39±0.08 
3.39±0. 13 
4. I 8±0.60 
2.70±0.52 

2.74±0.36 
12.63±0.5 
3.65±0.34 
2.70±0.04 
3.3 1±0.30 
3.38±0.18 
5.73±0.65 
3.39±0.15 
6.29±OA7 
11.49±0.5 
2.94±0.40 

5. 14±0. 17 
2.96±0.06 
4.67±0.23 
2.78±0.14 
4.10±0.26 
3.93±0.22 
2.66±0.13 
0.90±0.30 
5.27±0.31 
8.09±0.99 

4.18±0.52 

Biomass (kg) 
4.91±1.6 
33A7±4.3 
10.30± 1.7 
99.51±32.7 
35.86±17.9 
29.76±18.3 

40.04±33.8 
5.98±2.2 
2.91±1.4 
1.48±0.9 
2.02±0.1 
3.16±0.3 
3A5±OA 
28.16±18.5 
1.6I±0.5 

0.84±0.3 
81.58± I 0.2 
20.02±7.1 
3.27±0.3 
3.96±1.5 
2.13±0.3 
123.6±95 .9 
5.27±0.8 
20.66±4.1 
34.50±6.6 
4.57±1.6 

40.56±5.7 
4.74±OA 

19.55±3.6 
1.09±0.1 
19.64±9.7 
69.24±18.5 
3.07±0.5 
0.37±0.3 
34.96±6.2 
419.52±249A 

39.91±28.6 



Pteroiobium stellatum (Forssk.) 4.64±O.27 4.37±O.32 3.31±O.7 
Rhus gilltinasa A.Rich. 5.24±O.33 3.6 1±O. 14 5 .05±O.8 
Rhus natalensis Bernh. ex Krauss 4042±O.28 3.22±O. 17 2.86±Oo4 
Rosa abyssinica Lindely 4.35±O.78 3.74±Oo47 3.10± 1.4 
Rlimex nervosus Steud.ex A.Rich. 2 .93±O.58 1.43±O.43 1.O4±O.5 

Solanum schimperianum Hochst 3.24±O.12 2.30±O.O8 1.28±O.1 
Teclea simplicifolia (Engl.) Verdoorn 14.41±4.28 6.85±1 .83 208.5± 11 604 
Toddalia asiatica (L.) Lam. 3.33±O.98 9.33±O.33 1.60± 1.1 
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