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ABSTRACT
This study on assessment of above ground carbon stock changes in. Moun( Elgon National Park

lorest over the years-2002-2013 was carried out in the selected southern and northern parts of the
forest. A selection 44 of permanent plots that were established and first measured in. 2002 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 in MENP over the years
2002-2013. The specific 'obj_ec_tive_s included;: finding the overall tree biomass production,
comparing carbon stocks per hectare in the compartmeni area and conservation area, finding out
carbon levels as per planting years in the compartment area as assessed in 2002 .and 2013, to
compare, the above ground carbon stocks per hectare of irees by their genera in both
compartment and conservation areas and ﬁnally to estimale the potential ecoritmic value of
carban seque‘siraition by Mount Elgorn forests. In data processing and analysis,.all data collected
from sampling plots in the Field-Map database were used for statistical evaluation. The data was
summarized into tables and analyzed using Excel and Minitab. The results were illustrated using
graphis lor easy interpretation and discussions to draw conclusions. The results indicated that
there was a significant increase in above ground hiomass production between 2002- 2013, The:
tesuits showed that dbove ground biomass increased from 581 ¢/Ha in 2002 o 778 VHa in 2013,
There.was dlso increased aboveground carbon stack from 291 t/Ha to 389 t/Ha. There:was much
above ground carbon stock in the early years of planting compared o these in late vears of
planting as assessed in both 2002 and 2013. This was due to increased riatural biomass grawth
lhr_o_ugh ageing exhibited in the ti'c)_p'i(:'a]- forests. It was also observed that the compartment atea
has the highest levels of aboveground carbon stocks in fones per hectare coinpared to
conservalion area both as assessed in 2002 and 2013. The results also-showed that different tree
genera store varying levels of carbon in tones per hectare. [t was revealed (hat Mount Elgon
forest have a potential olfset valug of $ 20 per hectaré per year if carbon sequestered is traded in
a carbon market. It was recommended that. establishiment of schemes such as payment of
ecosystem services (PES), catbon markets such that the beneficiaries in conservation praetices
and projecis are rewarded should be done. There is need to research further on above. ground
carbon sequestration potentials including litter, twigs, other vegetations and shrubs which have
not been caprured in this study to enable the building of a strong information bank for palicy
akers.

Keywords: dbove giound carbon siocks, forest, offset values

X wzerahal 3




Assessinént of above ground carban stk changes in mountain Elgou narional puck forests

Table of Contents
Declaration.....;coveevevenn, eeeseba e o eie s s skt s srpans S ST e

APPTOVAL i i e e e es s s arnn
DIEAICALION v coriemerrerissrsens s e b s et enr e e ess e s sar s e G s on b oo mnnsmnnns 1
ACKNOWIEAEEIMENTS . iviiiieiiesi e bttt st s b s sa s s geee s ensie L ¥
LISTOF FLGURES ... coovreeeresteeirseneeessressseoessseatasstiseseseesassassfe s ssssbtosins s amsossasesoseeiaresssesamsaserens V.
LIST OF APPENDICES ....coovvvrveanrnnricrsmsecrrnnns iR vt g cervveson Vi
CHAPTER ONE: oot ivruemaesseese s sesisesesessssesesssasios s iiss s omssmsgoestassiestfoeessssemesseinisossiienrasenncs |
1.0 INIPOAUCHON 11 o eeeca v vt esims e e b e s bemsen s s srasesriememes £ staanesssssssessstsasnis sanesberiarevmssramsnsessereesas |
1.1 Backgmundl
1.1.7 FOrests and CarBom. .......coivensivericimeeesenmies i conseonenssrasino s seesesasessiomsteseses s anserersesoscans 2
1.1.2 More than jnst carbon.......ccoocvvieecrnnis eeereerranana e, ceeitoenraeas pereeieeieerseenaenes i 2
1.1.3 Global ¢limate Chan@e ... ol etir ittt sravdac s et b e e i1 D

1.2 Problem statement........... OV OU U PTEO P bbb s crnd
1.3 Justification of the study ........... e erone ettt inns et e st ene i Y |
1,401 MAID OBJBCEIVE .evtnic vt ccmvonmn e sresi s st s iia s s on s e i ssn s crabranssnain
F.4.2 Specific obJECtIVES. it s seen e

1.5 ]lypothemsa
1.0 Limifations oF the SEIAY .o oo e s ereseas st cmes e e rassaneserssonsesstoserensss 3

L7 Tty OF TEIINS 1ouviirveremisteeeesiirreasse s etseovanrsraes e as e tsenrarsresaesseassanss seer b arssasessessaenasiaeeseain )

Kl Krornhaliif s



Assessmeit of above-gronnd carbon sioek changes in fmountain Elgoi naftonal pick fovests

CHAPTER TWQ: LITERATURE REVIEW ......ooiiviiiariinisinseereses s snsssias s sssascnssiesesiansenes
2.1 Carbom POOIS (i i i e it e b §
2.2 The global carbon cycle and its dISTUPLOD w...veevevurvriecmmrerprrerrcsnsseierecisnsssssisarmereosesiines |
2.8 Carbon MArKeLS.....oover.vmni e immseensiemesmmsesssostsssenesasises v soimarsnareessossamesssen 1)
2.4.1 CDM Projects in Uganda ..o e L0

2.4.2. Voluntary Market§ ... viciieincioaonmennnesin s e et w11
2.4.3 Limitations to carbon markets in Uganda .........ve.e SO PO PU RO o
2.5 Carbon sequestration potential .............. e OO SO S UPUIOPRUODRORON K s
2.5.1 Economic value of Carbon SeqUestIation ... .cviiioinvomrseiee s e s vcnmnerioeser 14
2.6 Forest blomass -and 8SSESSIMENE ....u.....vccamireririnsioricmmieiser et iocsons esssareeeescsciserseesencs 14
2.7 Above ground forest biomass carboil ...civ i o 16
2.7.1 .Ground-based forest inventory data............... et s e RO

CHAPTER THREE: MATERIALS AND METHODS ...ocvvcosieces ot emicesssiassiannens ] 8
3.1 Study area,,...ioonenn e e et et e ianeareeisaees erear b ereeieri i et R e 18
3.2-Sratification 0f the SHUAY BrEA ..o coriceniir oo ererinise s snns e e eas i sesesnissnesesesenns 20
3.3 Data colleCtion L0018 it ittt st 2|
3.4 Establishment and design o-fp_ermanenl' PLOS oo oo eseeseossie s s tovee s enmserrennennn 21

34,1 SAMPING PIOLS..errreimriercermiinaies s i eess s ress st i eno e nes s e st enssvesiosoersne 21
3:5 Navigation to centre points of sampling plot ..o 22
3.6 Tree position measurements and (ree MUMDEITE ..o iovirveriescnc e ceser 23

3.5.1 Tree diameter at breast height (DBH)............ s s tr st s b neseios i 24

3.5.2 Tree HelBlh. oo st rmssiesnees e cscemsenon s ereeee e trverese s 23

3.7 TagEINg PIOL-CEMIIE ..eiicuiiimecies i ittt ca st st st en 2o st ad e ansasnses B

oo
n

3.8 Carbon SEOCK ASSESSIEME.....uvveveseceeaarsiegreriessscaesioesieses s esssbessbsinss oo ssaesamsarsrsses s s anes
3.8.1 Conversion of biorniass to carbon................. rerer e ey et e e 23

Xii Czernha ¥




dsseysment of above growad earban stock changes fn-maminin Elgon nationd! park forests

3.8.2 Estimation of above g_round'.biOma'SS ettt s anee st s et satn et trrraresmnrseen DD
3.8.3 Deadwosd....oereeen... tbeeeeerterrehiestiarrtee e iarnnnnnets s enans et g e b e er e .25
3.9 Approximation of economic value Carbon. ... v, TR SO OOURSSORPN reerenn 20
3.30 Data processing and analysis .o..i..vvmiimirnimimrseis s ioss s 20
CHAPTER FOUR: RESULTS AND DISCUSSIONS ....coorrvrrerenns e it e e ranane e ST &
AT GNCIAL ... i caveereersarietaedsna ittt senas e ssmt s asrens e st ks e abn s e oot st s assn e nmnnt o1t apansans e rarninnnnianernne D F
4.2 Above ground biomass estimates as 2002 and 2013 ..ot e 28
4.3 Differences in above g’_r'o_un‘_d carbon stock levels between 2002 and 2013 ..o 29
4:4 Aboveground carbon levels as per planting years in COMpartment arga ....viiverirninen 30
4.5 Comparisons of above ground carbon stocks in conservation and compartment areas....,..32
4.6 Relationship of above giound carbon stocks and tree genera. ... pvvcveriinesivivgenn. 33

4.6.1 Comparison of above ground carbon stocks by their genera for the conservation area as
2002 and 2013, .o, eeeraerrree e F T OO SROOU RO e L33

4.6.2 Comparison of Above ground carbon stocks b_y‘_théir genera for the compartmenit area

4.7 Beonomic Value of Above ground Carbon Sequestration ...t ierscernssinesesiss s 33
4.8 Comparing Mt Elgon National park forests with other Alrican carbon inventories............ 37
CHAPTER FIVE: CONCLUSIONS AND RECOMMENDATIONS.....coctoreivsiessnermesscionos 39
5.1 CONCLUSIONS.......coovvunn. OO OOV OO RO OOOTOROSROOO: L3
5.2 RECOMMENDATIONS .....c.ccn... eveeirrrrrerscarer s peerenas U PP RPTORRP ORI i}
REFERENCES .ottt eai st aees s asfa s fr i osmacsste sbaniis e eebasinmsbien s enserane ememnssrassnernsnens A 1

APPIENDICIES . iiereveressossosoesmsmessesssss i eesesssssessssapeesssseeeeneessistossmsssmmmsereseonessssassreeetissisrnes o A7

Xiii Kzeruha 2013




Assessment of whove grawnd carbon stock ehanges iwviowntain Elgon national peid fivests

CHAPTER ONE:

1.0 Introduction

1.1 Background

Understanding the role of teitestrial ecosystems in the global (C) cyele has become incteasingly
important as policy makers consider options to address the issues associatal with global climate
change (Wisniewski& Sampson 1993, Brown 1997, Wayburn 2000). With the increasing concern
about the rise it atmospheric carbondioxide (CO3) concentration and its implications for global
climate, the role of tropical forest management in mitigating: CO, emissions is receiving
attention. Thus, deterrining the amount of changes in vegetation biomass has become imporiaiit
for understanding the global C budget, including the fate of CO; produced by burning of fossil
fuels and forest clearing (Detwiler &Hall 1988, Brown et al 1993}, and the management of
existing C pools on land for emission m’itigati'on(__Brown 199’9)‘ The estimation of aboveground
biomass (AGB) is necessary for studying productivity, carbon c}_fcies, nutrient -allocation,

and fuel accumulation in terrestrial ecosystems (Bannari et al,2000).

Biomass and carbon for tropical. forests are globally undergoing greatest change. However,
reliable estimates for them are few: (Brown 1997). Biomass and carbon influence the C eycle.
Tropical foiests produce sources and sinks of CO,-that are exchanged with the biosphere.
Assessments of the magnitude of these sotirces and sinks require reliable estimaies of biomass
density of forests and change over time (Brownl997), About 50% of the forest biomass is C
{Chidumuyo 1993, Brown 1997). This.amount is the potential percentage ol biomass C that can
he added tothe atmo'Splie're as CO; when the forest is cleared for other land uses. Likewise it is
also the percentage of biomass CO; that can be removed from the atmosphere by restoring forests

or establishing plantations (Brown 1997).

Based on the United Nations Framework Convention on Climate Change (UNFCCC) of 1992,
mitigation plans for greenhouse gas emissions have 1o be formulated by different countries to
arrest the problem of global warming. Options for mitigation include avoiding cmissions,
conserving existing C pools on land (slowing down deforesttion or imiproving forest

harvesting), and expanding C storage in forest écosystems by increasing the area and /o C

1 Wrernba s
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