
:]

::A.

j
~;,

-~

~

I,

BUSITEMA UNIVERSITY

Faculty oCNatural Resource and Environmental Sciences

ASSSESSMENT OF ABOVE GROUN» CARBON STOCK CHANGES IN MOUNTAIN

ELGON]'iA TIONALP~~OJlESTS



\.
I I

Assessment of above ground carbon stock changes ill 11101111/(/;11Df!.III1I1{1liOllllll'lIrA lorcsts

Declaration
1, Naturinda Zerubabeeli do hereby declare that this research work has been through my own

efforts and never has it been submitted to Busirerna University or any other Institution of higher

learning for the award of a degree or any other quaiification.

Candidate

{!;;e/'llha.?(J/ j



,
.!

1
!.j
\
I
1

l
/

'~

~

,.

.Assessmcnt. 0/ above ground cOI:bQIIstock-changes iI,1 iuountain Elgon national park forests

Ap.ptoval

This .is to. confirm that this research report titled Assessment-of above ground carbon stock
¢/uiliges ill lllou.nt(tin_~lg011 National pad, forests is original and has only been through the

efforts of'Naturlnda Zerubabeeli after pursuing a three year Bachelor of Science in Natural
Resource ECQ119.mics of Busitema University. He has therefore fulfilled p~r,t: of his re~lIirements.

for the-Award of the O'egree in Natural Resource.Economics of Busitema University .

! r;.p ~/
pate: .S..... ..?1'lJ){S

/

ASSOCIATE PROF. MOSES ISABrRYE

BUSITEMA UNIVERSITY

ij ©z,erliba20J 5



Dedication
I dedicate this work to whoever is ready to address the Natural Resource and Environmental

challenges using sustainable and economic. ways for caring for the present and fOtlire

generations. Thank yoq,.challge begins. with YOlL

".,

iii



Assessmen: oj IIbiJl'l!gl'c)wiii carbon .wqc/i. tflililges iii 111011111(1111Elgon //(1(101/(/; /):/1'1; .!br(fSlS

Ackuowledgements'

'.,

God being the epitome of everything I do has made all things possible. F6r that be promised that

he will always stand with LIS in times 'Of hardships and joy, Glory be 19 'God,

[ would like to thank my supervisor Professor" Moses for his' .guidance c!fid support during my

field work and report writing.

To Busitema University; Faculty 9£ Natural Resources and Environmental Sciences and Ku

Leuven University; Belgium for funding the research project, .Great.job well done.

To fic'ld work supervisors Prof Moses Isabirye, Prof. Bruno (Ku Leuven), and Or. Andama

Edward for frequent checks and courage to carry 011.,

To [he Elgon (V) field team; Eng. Koen Vanderhagen (Team leader), Mr. ,SekajLlgQ)ohn, M'L
Muhereze Ronald, Mr. Matanda James (ranger) your efforts.during field \\'0\'[<. were not in vain.

There was selfsacrifice ro.make this study a success. May God reward you abuudantly.

To Field workers (porters) likeJimey, Joseph, Masosi, Kisa, who \v,Qi~ublc'i"o make trails in the

forest and our cooks who prepared L18 meals in time and' always. Not forgetting the transport

officers Mr. OUI118 and Mr, Tenywa.

Pinancial StiPPOTt by my. father; Mr. Mpweire George and Mwiine Esther' is .gratefully

acknowledged during my study period. 1 would like [0 thank my 1110~hcJ';Nyakato M6'lIY for her

never-ending support,

. ,

I am-grateful to, Friends; Atngumya Armstrong, A. Edwin, Baron, R,., Owen. A, M~ Simon, A,

Dan, Bazino among others lor (he courage.during this struggle ofanoble ~~illse,May ·God Bless

yO~I; J know J can,

lv



LIS), OF FIGURES
Figure 2. 1: The globalcarbon cycle , :'; : :..: .: : ..: 9

Figure 3.. 1: uw«. FACE Northern.Compartrneut and conservation areas, 19

Figure j.2·: UWA-FACESblithern Compartment andconservarion areas ,,, :.:.; _; ,, :ZO

Figure 3.3:The monitoring cluster (1) a's applied in theMr.Elgottcompartrnent area , ,22

Figure 3. 4.: Navigation to the samplingplot.centre : ~ ,.v..; , 23

Figure 3.5::The differentpoints of meastire for thetreediarrreter :: ; " , 24

Figure 4.1: comparison of above ground carbon stocks as per planting years .as assessed iii2002.
and 201.3-; ; ; ; ,.., , ; 30.

Figure 4.2: comparisons ofabcvegronnd. carbon stocks in MENP. , , 32

Figure 4..3: Comparison of-carbon stocks by their genera forthe conservation area ClS .2002·and
:2013. , , ;.: , " , :..: , ': ;.33

'Figure ~A: Comparison of.Above ground carbon stocks by their genera for jhe compartment area
as 200.2 and 201-3.· !.! ••"., , ~; .'r- :.; : -•• , " 3'4

. ,

v



;-r.\'seS~'III1!1/{0/ifbo"'1 grOil!I(/ carbo» !ilock:cilllll!?«S illlll()~III.I(li/i Elgo» tuuiuna! pork [orests

LI:ST of TABLES
Table 2. 1: Comparison between CDM and voluntary cat bon markets : ~ 12. ,}

Table y 1: Limits fer trees ~iV~J1 by diameter at.breast.height (DSH) for particular sub-plots
i. ithin a sampling plot .., ,'; ,., ,' : ; ~.! r :., ,,24

Table 4 1a): Descriptive Statistics': .conservatiou, .compart l 994, Cornpart 1.995, compart 1996,
cornpart 1997 and. cornpart .199.8as assessed' in 2013 , , ,..2:7

Table. 4.1 b) Descriptive Statistics: conservation, compart 1994 •. C.ol'iipartl.<)9j, compart 1996;
comparr 1997 and 1998 as'·assessed in 2002 , : ; : :' " .. " , 27

Tab Ii:l4, 2: Overall above .ground biomassproduction as assessed .in2002 and 2013 ;..28

Table 4.3: Overall differences in above ground carbon stock levels as assessed ·in.2002.and 20'13
.••.••" .: .-: ; y , ' : '...•.: : : ',"".' , 29

Tabfe 4. 4: Overall differences.in 'above ground carbon stock levels as assessed in 2002 and 20.1)
.................................. "";; : •• "., " ', •• c ..• , ~.<30

Table 4. :1: The estimated economic value of carbon sequestration by Mount El$on Forests in
.USO e- ~"'"'''.:''' ••••• .' : ; _ :; ; •••••• :, •••••• : , •• ,,, .. ,"'., r , 35

vi

Table 46: Comparing Mt Elgon National park forests with other African carbon inventories .....37



'.! LIST OF APPENDICES
1. Plates (a); (b), (c) showingthe different kinds of.human disturbances in.the MENP forest

2', Plates; (d), (e), (f), (¥) show Deforestation, overharvesting, Natural death and illegal pit
swaying

5. Plates (11/, (i), (;). and (k) show the healthiness and undisturbed partof the. forest.that has,
resulted into general increased above ground carbon stocks

4. Plate (m): different data collection tools and.a field map data collectorpage

5, Table 1: the estimated above ground biomass Carbon as per planti ng years for 2002 and

10'13:.asses_smentin Mg/Ha

6. TableZ: Tree species.as Iound.iu.MountElgonNational Park Forests during tl~e1.002- and
2013 assessment'S

7. Figure 1; Trees species counts in MEN? forests( as 2013 survey by the researcher).

8, .Descriptive Statistics table: 2013 conservation area AGB C r/Ha pcr genera

9. Descriptive Statistics table: 2002 conservation area AGEe t/Ha per genera

io. Descriptive Statistics table: 2013. compartment area AGB C.UBa per Genera

j 1. Descriptive Statistics table: 2.002 compartment area AGB C t/Ha per Genera

12. A map of Uganda showing the location of Mount Elgon National Parks

13. Vegetationmap of'the.main forested zone In the. forest reserve and national parkareas

14, Figure 2; Encroachment into UWA- FACE Plantations, 19l)4-:2002.

vii



COi
fie
C

CDM

DIH-J

.DNA

Exp

FACE

FAG

GHG's

GIS

CiPP

GPS

Gte

H

Ha
fFER

IPCC

km

l-eERs

111

MENP

M.g
MW
NFA
NGO

NTFP
PEMA

LIST OF ACRONYMS

Carbon dioxide

Degrees centigrade

Carbon
Clean Development Mechanism

Diameter at Breast Heigh t (13M)

Designated National Authority
Exponential

Forests Absorbing 'Carbon Emissions

Food find AgriculturalOrganization

gram

Green House-Gases.

Geographical Information System

Gross Primary Production

Globa! Positioning.System

Gig~tODS of carbon

Height

Hectare (1OQOOm2)
Jnstirute ofForest Ecosystem Research

International Panel for-Climate Change;

kilometer

)O.ng-le1111·CcrtitieqEmission Reductions

metre

Mountain Elgon National Park

Megagrams

Mega Watts

National Forestry Authority

Non Governmental Organisation

Non Tiruber Forest Products

Participatory Environmental Management Programme

viii



.pES
PHRI)

Ppm
$(.1 mi

tlHa

t-CERs

UIA

UNOP

UNEP

UNFCCC

U.S!)

UWA

WMO

Payment for Ecosystem.Services

Policy and Human Resources Development Fund

Parts-per million
squaremile

tonesper Hectare

temporary Certified Emission Reductions

Uganda Investment Authority

United Nations Development Programme

United Nations Environment Programme

United Nations Framework Convention ,011 Climate Change

US Dollar

Uganda Wi,1dlikAuthbj:ity

World Meteorological Organization

ix



A,,-sc:sSIlI.o:?lll o/ajl(/li(!gJ"ollll(l.carbol/. stock cliiillg(!s iii iJlv!lIl1(iin E1~OII nutlrnut! /Jul'k !iwe.,~/s

v-,

ABSTRACT
This study 01'1 assessment of above .gro~11ldcarbon stock changes in Mount Elgon National Park

. forest ave!' the years·2002.-2013 was carried outin the.seleoted southern and northern parts of the

forest, A selection 44 0'1' permanentplots that were established and first -measured in.::i002:··by

UWA- FACE was done. These plots were re-measured to' achieve the study's objectives. The

main Objective was to compare above ground carbon stock' changes II; MENP .over the' years

2.002-2013, The specific 'objectives included;' finding the overall rree biomass production,

comparing carbon stocks pet hectare in the compartment area and' conservation area .. finding out
0.arl1011levels as per planting years in the compartment area as assessed in 2002·u·hd, 2013,.. to
compare the above ground carbon stocks per hectare of trees by their .genera in both

compartment and conservation areas and finally to estimate (he potential eCOd0J11ic value of

carbon sequestration .by Mount Elgori forests. In data' processing and al)ill.y~is,-·<\.l1datacollected

!~'OI11 sampling plotsin the Field-Map databasewere USed lor statistical evaluation. The data was

summanlzed into tables and analyzed using Excel and Minitab. The-results were illustrated using

grliplls tor easy interpretation and discussions .to draw conclusions. The- results -indicated that

there was a significant increase in above ground biomass production between 2Q0:2- 20l3.. The

results .showed that above !bI'OLlnUbiornass increased from 581 UHf! in 2002 to '778 li'Ha: in 20:13.

There ...was also increased aboveground carbon steck fi-Q111 291 tlHa to 389' t/Ha. There.was 111t1,cb

above ground carbon stock in the early years or planting compared to those in late years 01'
planting as .assessed in both 2002 and 20'1'3. This was' due to .increased riaturul biomass growth

rhrough ageing exhibited in' the tropicalforests. It Wl;1S: also observed that the compartment area

has. the. highest levels of .aboveground carbon stocks in tones per hectare compared. to

conservation area both us' assessed in 2002 and. i'o13. The results alse.showed that different tree

genera store varying levels. of carbon in tones per hectare. It was revealed that Mount Elgon

forest have a.pctential olfset value of S 20 pCI' hectare per yeal' if carbon sequesteredis traded ill

a carbon market .. It.. was. recommended that. -establishment of .schemes such as. payment of

ecosystem services .(.PES), carbon markets such that the beneficiaries in conservation practices

and projects are rewarded should be done. There is need to research further on above: ground

carbon sequestration potentials including Iitter, twigs, other vegetations and shrubs which have

not been captured in this study to enable. the building of a. strorrg information bank for policy

.makers .

Keywords: above ground carbon.stocks. forest, . offse: values
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1.'0 Inrroductton

.1..1Background
Urrdersranding the role.ofterrestrial ecosystems in the gIQ9al.(C) cycle has become increasingly

important U,S' policy makers consider option's to address the issues associated with global climate

change (WisntGwsl\i& Sampson .1~93.Brown 1997!Wa'yburn 2000). Witli the increasingconcern

about the rise in atmospheric carbondioxide (COi) concentration and its irnplications for global

climate, the 'role of tropical forest management in mitigating C02 emissions is receiving

auenrion. Thus .•-determining the' amount-of changes' in vegetation biomass has become. imporiant

for understanding the global C budget, including the fate of C02 produced 'by burning of.fossil

fuels. and forest clearing (Detwiler &l{all 1.9:88.,Brown el al 1.993)., ark! the' management of

.exisring C pools 011 land for emission mitigationllsrown 1999). The estimation of aboveground

biomass (AdS) is necessary for studying productivity, carbon cycles, nutrient -allocation,

and fuel accumulation in terrestrial ecosystems (Bannan et al,2006):

Biomass and carbon for .ttopical. forests are globally. undergoing' greatest' change. However,

reliable estimates. for them are 'few (Brown 1997), Biomass and carbon influence the C cycle',

Tropical forests produce sources and sinks of C02' that are exchanged with the 'biosphere:

Assessments ..of the magnitude ofthesesources ana sinks. require reliable estimates. ofbiomass

density of forests and change over time (Hrown1997). About 50.% 01' the forest biomass is C
(Chidumuyo 1993. Brown 1997). This.amount is the p¢teiitiaJ percentage: of biomass C that can

be added to' the atmosphere as CO2 when the forest ts cleared for other Iund uses. Likewise it 'is

also theperceniage of biomass CO2 that can be removed from lhq atmosphere by restoring forests

'or establishing plantations (Browt)l997).

Based on the United Nations Framework Convention on Climate Change (UNFCCq of 1992.,. .

mi tigation plans for greenhouse gas emissions have ro he formulated by d ifferent countries to

arrest the problem of global warming. Options for mitigation include avoiding emissions)
conserving existing. C pools 011 Iand (slowing. down deforestation or improving forest

harvesting), and expanding C storage in forest ecosystems by rncrea~ing the area and !Ol' C

1
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