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BackgroundBackground
ITFC ITFC -- field station of Mbarara University of field station of Mbarara University of 
Science and Technology based at Ruhija in Science and Technology based at Ruhija in 
Bwindi, S.W Uganda and was established in Bwindi, S.W Uganda and was established in 
19911991

MissionMission -- to lead in the implementation of to lead in the implementation of 
biological and sociobiological and socio--economic research economic research 
and training that furthers conservation and and training that furthers conservation and 
management of Albertine Rift forests and management of Albertine Rift forests and 
biodiversitybiodiversity

We have been implementing an Ecological We have been implementing an Ecological 
Monitoring Programme for Bwindi and Monitoring Programme for Bwindi and 
Mgahinga since 1998Mgahinga since 1998



ITFC Research and Monitoring ActivitiesITFC Research and Monitoring Activities
1 Status of forest ecosystems and 1 Status of forest ecosystems and 

healthhealth

Monitoring water quality of major rivers due to Monitoring water quality of major rivers due to 
Anthropogenic activitiesAnthropogenic activities

Establishing the status of key mammal Establishing the status of key mammal 
populations (populations (Mt Gorilla and other large Mt Gorilla and other large 
mammal census every 5 years, MPI research mammal census every 5 years, MPI research 
on Gorillas)on Gorillas)



ITFC Research and Monitoring Activities ITFC Research and Monitoring Activities 
((ContdContd))

2 Impacts of human populations on forest ecosystems2 Impacts of human populations on forest ecosystems

Monitoring impacts of plant resource harvesting in Monitoring impacts of plant resource harvesting in 
BBwindiwindi

Monitoring impacts of water harvesting from the Monitoring impacts of water harvesting from the 
KabiranyumaKabiranyuma swamp in Mgahinga (swamp in Mgahinga (Gravity water Gravity water 
scheme)scheme)

Monitoring fMonitoring fire incidences in Bire incidences in Bwindi and Mgahingawindi and Mgahinga



ITFC Research and Monitoring Activities ITFC Research and Monitoring Activities 
(Cont(Cont’’d)d)

3 Biophysical status of the parks3 Biophysical status of the parks

Climate monitoring in Bwindi and Mgahinga Climate monitoring in Bwindi and Mgahinga 
Parks (Daily recording of rainfall and  Parks (Daily recording of rainfall and  
temperature data)temperature data)



Forest ecosystems and healthForest ecosystems and health

2 Water quality monitoring of Bwindi major rivers2 Water quality monitoring of Bwindi major rivers

Relates past and present human 
disturbance (past logging, agricultural 
activities & tourism) to benthic macro-
invertebrates and physical-chemical 
parameters 

12 sampling sites at four major rivers in 
Bwindi were established

The 4 major river are, Ishasha, Munyaga, 
Kajembajembe and Ihihizo

Two variables were selected as indicators 
for changes in water quality; Water 
transparency & Conductivity



Annual variation in water quality indicators of  Annual variation in water quality indicators of  
Bwindi major rivers (Bwindi major rivers (S.E in bracketsS.E in brackets))

Indicator/YearIndicator/Year 20022002 20032003 20042004 20052005 20062006

Conductivity Conductivity 
((µµs/cm) s/cm) 

56.1 (56.1 (3.03.0)) 57.6 (57.6 (3.43.4)) 58.2 (58.2 (2.82.8)) 66.3 (66.3 (3.33.3)) 70.3 (70.3 (3.53.5))

TransparencyTransparency
(cm)(cm)

89.1 (89.1 (4.84.8)) 90.1 (90.1 (6.06.0)) 86.6 (86.6 (4.94.9)) 96.9 (96.9 (4.94.9)) 97.2 (97.2 (4.94.9))



Annual variation in water quality indicators Annual variation in water quality indicators 
(continued)(continued)

Transparency and conductivity measures were stable over the Transparency and conductivity measures were stable over the 
years suggesting stability within the BINP landscapeyears suggesting stability within the BINP landscape

There was also a significant difference in water transparency There was also a significant difference in water transparency 
between 2003 and 2006 (P = 0.038) as water transparency has between 2003 and 2006 (P = 0.038) as water transparency has 
increased over yearsincreased over years

Generally there are no major changes that Generally there are no major changes that 
have occurred within the Bwindi have occurred within the Bwindi 
watershed to trigger dramatic changes in watershed to trigger dramatic changes in 
water qualitywater quality



Publications/Reports on water quality Publications/Reports on water quality 
monitoring by ITFCmonitoring by ITFC

Kasangaki Aventino, Kasangaki Aventino, BabaasaBabaasa Dennis, Dennis, EfitreEfitre Jackson, McNeilage Jackson, McNeilage 
Alastair, Bitariho Robert (2006). Links between anthropogenic Alastair, Bitariho Robert (2006). Links between anthropogenic 
perturbations and Benthic perturbations and Benthic macroinvertebratemacroinvertebrate assemblages in assemblages in 
AfromontaneAfromontane forest streams in Uganda. forest streams in Uganda. Hydrobiologia 563:231-245

Kasangaki A, Kasangaki A, EffitreEffitre J, J, BabaasaBabaasa D, McNeilage A, and Bitariho R. 2002. D, McNeilage A, and Bitariho R. 2002. 
Benthic macro invertebrates in Benthic macro invertebrates in biomonitoringbiomonitoring in Bwindi Impenetrable in Bwindi Impenetrable 
National Park, Uganda. (Abstract). National Park, Uganda. (Abstract). Annual Conference of the Society 
for Conservation Biology.. Canterbury, Kent, UK Canterbury, Kent, UK 

Two unpublished reports in the ITFC libraryTwo unpublished reports in the ITFC library--Ruhija Ruhija 



Impacts of human activitiesImpacts of human activities
1 Multiple use (plant harvest impacts 1 Multiple use (plant harvest impacts 

monitoring)monitoring)

• Two medicinal plants;Rytigynia kigeziensis
(Nyakibazi) and Ocotea usambarensis (Omwiha) 
harvested for bark harvest 

• One basketry plant; Loeseneriella apocynoides
(Omujega) harvested for whole stems 

• Permanent Sample Plots were set up in Bwindi 
multiple use zones in 2001



OcoteaOcotea and and RytigyniaRytigynia Bark harvestsBark harvests

Bark harvest from Bark harvest from OcoteaOcotea treetree Bark harvest from Bark harvest from RytigyiniaRytigyinia
shrubshrub



LoeseneriellaLoeseneriella ApocynoidesApocynoides

LoeseneriellaLoeseneriella seedlings (take over 15 seedlings (take over 15 
years to reach maturityyears to reach maturityA mature A mature LoeseneriellaLoeseneriella stem stem 

ready for harvestready for harvest



Plant harvest impacts monitoring key resultsPlant harvest impacts monitoring key results
There are no clear negative harvest impacts depicted by the harvest of 
Rytigynia kigeziensis and Ocotea usambarensis bark

RytigyniaRytigynia and and OcoteaOcotea annual bark yield in multiple use zones and non annual bark yield in multiple use zones and non 
multiple use zones was not significantly differentmultiple use zones was not significantly different

Harvest of Harvest of LoeseneriellaLoeseneriella apocynoidesapocynoides ((OmujegaOmujega) depicts very high ) depicts very high 
negative harvest impacts with over 80% of stems seedlings and negative harvest impacts with over 80% of stems seedlings and resproutsresprouts

There are very few There are very few ““usefuluseful”” harvestable stems of harvestable stems of LoeseneriellaLoeseneriella
apocynoidesapocynoides ((OmujegaOmujega) ) (>24mm(>24mm) available in Bwindi) available in Bwindi

LoeseneriellaLoeseneriella apocynoidesapocynoides ((omujegaomujega) stems are highly demanded by ) stems are highly demanded by 
local communities for making tea baskets and stretcherslocal communities for making tea baskets and stretchers



Publications onPublications on Plant harvest impacts Plant harvest impacts 
monitoring by ITFCmonitoring by ITFC

Bitariho, R and Mcneilage A, 2007. Population structure of Bitariho, R and Mcneilage A, 2007. Population structure of montanemontane bamboo bamboo 
and causes of its decline in and causes of its decline in EchuyaEchuya Central Forest Reserve, South West Central Forest Reserve, South West 
Uganda, Uganda, African Journal of Ecology, Early online 2007

H.J. H.J. NdangalasiNdangalasi, R. Bitariho, and , R. Bitariho, and DelaliDelali B.K. B.K. DovieDovie, 2007. Harvesting of non, 2007. Harvesting of non--
timber forest products and implications for conservation in two timber forest products and implications for conservation in two montanemontane forests forests 
of East Africa, of East Africa, Biological Conservation, Vol 134 (2,) 242-250, Elsevier..

Bitariho R, McNeilage A, Bitariho R, McNeilage A, BabaasaBabaasa D and D and BarigyiraBarigyira R (2006). Plant harvest R (2006). Plant harvest 
impacts and sustainability in Bwindi Impenetrable National Park,impacts and sustainability in Bwindi Impenetrable National Park, S.W Uganda. S.W Uganda. 
African Journal of Ecology, 44 (1), 14African Journal of Ecology, 44 (1), 14--2121

Bitariho R and Bitariho R and MosangoMosango M (2005). Abundance, distribution, utilization and M (2005). Abundance, distribution, utilization and 
conservation of conservation of SinaSinarundinariarundinaria alpinaalpina in Bwindi and Mgahinga forest National in Bwindi and Mgahinga forest National 
Parks, South West Uganda. Parks, South West Uganda. Journal of Journal of EthnobotanyEthnobotany research and research and 
applications, 3 (3): 191applications, 3 (3): 191--200.200.

Six unpublished reports available at ITFCSix unpublished reports available at ITFC--RuhijaRuhija



Impacts of human activitiesImpacts of human activities
2 2 KabiranyumaKabiranyuma swamp monitoring swamp monitoring 

Kabiranyuma swamp is located in the saddle between Mt 
Muhabura and Mt Gahinga in Mgahinga N.P

The swamp is a high altitude swamp and one of the rare habitats in 
the region (including Mubwindi swamp in BINP)

It is a major source of water for over 35,000 people living adjacent 
Mgahinga through the Gravity water scheme



KabiranyumaKabiranyuma swamp monitoringswamp monitoring

Scramble for water from the Scramble for water from the KabiranyumaKabiranyuma
gravity water scheme

KabiranyumaKabiranyuma swamp from top of swamp from top of 
Mt Mt Gahinga gravity water schemeGahinga



KabiranyumaKabiranyuma swamp monitoring Key Resultsswamp monitoring Key Results

Observable decline in the number of endemic swamp plant Observable decline in the number of endemic swamp plant 
species of species of AlchemillaAlchemilla johnstoniijohnstonii and and Lobelia Lobelia wollastoniiwollastonii
((statistically significant)statistically significant)

OObservable increase in the bservable increase in the ““dry landdry land”” plant plant HypericumHypericum
revolutumrevolutum seedlings/saplings (not statistically significant)seedlings/saplings (not statistically significant)

MMajor swamp vegetation is ajor swamp vegetation is CarexCarex sppspp (60% cover)(60% cover)

Fixed point photos have shown no decrease in swampFixed point photos have shown no decrease in swamp



KabiranyumaKabiranyuma swamp monitoringswamp monitoring

Channels draining water from the swampChannels draining water from the swamp HypericumHypericum seedlings/saplings invading the seedlings/saplings invading the 
swampswamp



Publications/Reports on the Publications/Reports on the KabiranyumaKabiranyuma swamp swamp 
monitoringmonitoring

Bitariho, R, Maryke G, Bitariho, R, Maryke G, BabaasaBabaasa D, Kasangaki A (2001). D, Kasangaki A (2001). 
The impact of water harvesting in The impact of water harvesting in KabiranyumaKabiranyuma swamp, swamp, 
Mgahinga Gorilla National Park, southwest, Uganda, Mgahinga Gorilla National Park, southwest, Uganda, 
Unpublished report, ITFC, Ruhija, KabaleUnpublished report, ITFC, Ruhija, Kabale



Impacts of human activitiesImpacts of human activities
3 Fire incidences and damage monitoring3 Fire incidences and damage monitoring

•• Fires in BMCA  caused by humans Fires in BMCA  caused by humans (Honey (Honey 
collection and from Agricultural fields during bush collection and from Agricultural fields during bush 
burning)burning)

We monitor fire locations,  fire area damage We monitor fire locations,  fire area damage 
and local community response to putting off and local community response to putting off 
the firesthe fires



Fire damage in the southern part of Bwindi caused  Fire damage in the southern part of Bwindi caused  
by honey collectorsby honey collectors



Fire damage in Mgahinga caused by wild honey Fire damage in Mgahinga caused by wild honey 
collectorscollectors



Fire damage sites in Bwindi ParkFire damage sites in Bwindi Park



Fire monitoring resultsFire monitoring results
19991999 20002000 20012001 20022002 20032003 20042004 AverageAverage

# of fires# of fires 3737 77 00 00 22 33 8.18.1

Area Area 
damaged damaged 

(ha)(ha)

264264 1717 00 00 9.49.4 4.14.1 4949

% fires put % fires put 
out with out with 
help of help of 

communitycommunity

6868 100100 -- -- 00 100100 8989



Fire monitoring resultsFire monitoring results

Fire incidences have greatly reduced over the last Fire incidences have greatly reduced over the last 
10 years10 years
The greatest damage caused by the fires was in The greatest damage caused by the fires was in 
the year 1999 (La nina)the year 1999 (La nina)
High local community participation in setting off High local community participation in setting off 
the forest fires (positive park mgtthe forest fires (positive park mgt--community community 
relation)relation)



Publications/Reports on fire monitoring Publications/Reports on fire monitoring 
by ITFCby ITFC

BabaasaBabaasa, D., , D., KasangakiKasangaki, A. and , A. and BitarihoBitariho, R. (2000). , R. (2000). Forest Fire Forest Fire 
Prevention and Control in Bwindi Impenetrable National Park, Prevention and Control in Bwindi Impenetrable National Park, 
Southwest Uganda. Southwest Uganda. Unpublished discussion Paper, Institute of Unpublished discussion Paper, Institute of 
Tropical Forest ConservationTropical Forest Conservation--Ecological Monitoring ProgrammeEcological Monitoring Programme

Kasangaki, A., Kasangaki, A., BabaasaBabaasa, D., Bitariho, R. and , D., Bitariho, R. and MugiriMugiri, G. (2001). A , G. (2001). A 
survey of burnt areas in Bwindi and Mgahinga National Parks, survey of burnt areas in Bwindi and Mgahinga National Parks, 
Southwest Uganda: The fires of 2000. Southwest Uganda: The fires of 2000. Unpublished report, Institute Unpublished report, Institute 
of Tropical Forest Conservationof Tropical Forest Conservation--Ecological Monitoring Ecological Monitoring 
ProgrammeProgramme



The biophysical status BMCA The biophysical status BMCA 
EcosystemEcosystem
ClimateClimate

We are collecting climate data of daily rainfall We are collecting climate data of daily rainfall 
and temperatures from five stations in Bwindi and temperatures from five stations in Bwindi 
and two in Mgahinga at different elevationsand two in Mgahinga at different elevations

The weather stations are based on ranger The weather stations are based on ranger 
outposts (Ruhija, Buhoma, outposts (Ruhija, Buhoma, RushambaRushamba, , 
RushagaRushaga and and NkuringoNkuringo in Bwindi and in Bwindi and 
NtebekoNtebeko and and MuhaburaMuhabura in Mgahingain Mgahinga



Climate monitoring resultsClimate monitoring results

The two main wet and dry seasons at Ruhija have The two main wet and dry seasons at Ruhija have 
been constant over the 20 year study period been constant over the 20 year study period 
(1987(1987--2007)2007)

There has been a temperature increase in BINP There has been a temperature increase in BINP 
over the 20 year study period by 1over the 20 year study period by 1ooC (1987C (1987--2007)2007)

Ruhija has a mean daily maximum of 19Ruhija has a mean daily maximum of 1900C and a C and a 
mean daily minimum of 14mean daily minimum of 1400CC

Mean annual temperature at Ruhija is 16.3Mean annual temperature at Ruhija is 16.300CC



Publications/Reports on fire Publications/Reports on fire 
monitoring by ITFCmonitoring by ITFC

Bitariho, R, Bitariho, R, BabaasaBabaasa, D and Kasangaki, A (2000). Weather , D and Kasangaki, A (2000). Weather 
Patterns at Ruhija, Bwindi Impenetrable National Park, Patterns at Ruhija, Bwindi Impenetrable National Park, 
South West Uganda. South West Uganda. Unpublished report, ITFC, Ruhija, Unpublished report, ITFC, Ruhija, 
KabaleKabale

Bitariho, R (1998). Notes on Climate Data Recording for Bitariho, R (1998). Notes on Climate Data Recording for 
the Ecological Monitoring Programme Of Bwindi the Ecological Monitoring Programme Of Bwindi 
Impenetrable and Mgahinga Gorilla National Parks. Impenetrable and Mgahinga Gorilla National Parks. 
Unpublished Report, ITFC, Ruhija, KabaleUnpublished Report, ITFC, Ruhija, Kabale..



Other activities of EMPOther activities of EMP
--Incidences of fires in Bwindi and Mgahinga (Incidences of fires in Bwindi and Mgahinga (Reports available in ITFC Reports available in ITFC 
librarylibrary))

--Potential supply of plant resources for local community use (medPotential supply of plant resources for local community use (medicinal and icinal and 
basketry) (basketry) (Reports available in ITFC libraryReports available in ITFC library))

--Review of the BINP multiple use program (Review of the BINP multiple use program (Reports available in ITFC libraryReports available in ITFC library))

--Potential supply of Batwa forest resources in Potential supply of Batwa forest resources in BINP(Reports available in ITFC BINP(Reports available in ITFC 
library)library)

--AND OTHER CONSULTANCY PROJECTS RELATED TO FOREST USE, AND OTHER CONSULTANCY PROJECTS RELATED TO FOREST USE, 
SOCIOSOCIO--ECONOMIC STATUS, FOREST SURVEYS, MANAGEMENT PLANS ECONOMIC STATUS, FOREST SURVEYS, MANAGEMENT PLANS 
ETCETC
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