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Introduction: General Forest information in TZ

• The Tanzania is one of the
countries endowed with high
forest diversity in the World;

• The country has over 10,000
plant species;

• 305 are identified as
threatened in the IUCN Red
List;

• 276 species classified as
Endangered and;

• Hundreds of this tree species
are national endemic.



Vegetation types
• The main forest types include the deciduous

Miombo woodlands, Acacia-Commiphora
woodlands, woodland mosaics, coastal forests,
the mangrove, closed canopy forests and
plantation forests;

• Woodlands are the mostly degraded forest type;

• Subjected to frequent wildfires and other humans
activities like shifting cultivation.
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While there is increasing data needs from FIs the
capacity to collect, compile, analyze the data, and
disseminate the results is often inadequate or lacking.



Importance of Forest Inventories

• FIs provide information useful for development of
policies and sustainable forest management
programmes

• To date, FIs provide information useful in, hydrology
and soils conservation programmes, urban/rural
development planning, and Agriculture and livestock
development.



Pre NAFORMA FI
• 1971 -1973, Govt. with financial support from CIDA conducted a

reconnaissance indigenous forest inventory in Kilimanjaro, Tanga,
Kilombero, Tabora and Mtwara;

• 1975-1980, Jaakko Poyry conducted an industrial inventory in the
same Regions;

• 1996, Govt with Sida support conducted a reconnaissance forest
inventory in Singida, Arusha and Dodoma regions;

• 1999, the FBD conducted a study on the status of non timber forest
products in Tanzania;

• 2005, FBD conducted a reconnaissance forest inventory in 11 districts
namely Liwale, Mkuranga, Tunduru, Nachingwea, Rufiji, Kilwa,
Kisarawe in the Southern zone and Kilombero/Ifakara and Mvomero
in the Eastern zone; Handeni/Kilindi in the Northern zone and

Mpanda in the Western zone.



NAFORMA Scope 

• The National Forest Resources Monitoring and
Assessment (NAFORMA) is the first ground
based forest inventory conducted to the entire
country.

• The aforementioned pre NAFORMA
inventories were conducted at specific areas
for specific reasons;

• They provided useful information during
development and designing of NAFORMA
methodology.



Main Objective

• The main objective of NAFORMA is to collect
timely, relevant and reliable baseline
information on the state, extent and uses of
the forest resources in Tanzania Mainland
useful for decision making and development
of relevant policies and programmes in order
to achieve a more sustainable forest
management.



Immediate Objectives

• To establish an agreed NAFORMA process and
approach;

• To increase capacity of Tanzanian foresters to
collect, analyze, update and manage information;

• To develop a national database/dataset on forests
and trees;

• To produce national maps of forests and land uses;



Objectives

• To conduct forest assessment and establish long
term monitoring system;

• To define long term monitoring programme and
design specific and management oriented
inventories; and

• To develop tools and methods for measuring,
reporting and verification (MRV) of Carbon
sequestration



Methodology development

• Initially, a dense grid of plots was overlaid on
the map of Tanzania Mainland at distances of 5
km x 5 km between the plots

• This made the first phase sample size.

• Development of the second phase sample
involved production of growing stock map,
stratifying the country into 18 strata, and
assessing accessibility and slope of different
each stratum.



Methodology development

• The second phase sample plots were
systematically selected from the first phase
sample after considering the mentioned
criteria.

• Higher sampling intensity was allocated to
strata with high variation and predicted
growing stock and vise verse.

• The selected statistical framework was double
sampling for stratification;



Cluster and Plot design

• concentric circular sample plot

• The plots were grouped in L-
shaped clusters. 

• The number of plots in a cluster 
varied from 6 to 10,

• Number of plots per cluster in a 
stratum was always the same. 

• The distance between plots 
within a cluster was 250 m 

• The distance between clusters 
varied from 5 to 45 Kms

 

 

	

Cluster and plot design
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Soil sample collection

• Soil samples were collected in
selected plots in all permanent
sample clusters and in some
temporary clusters

• In Each soil pit three soil sub-
samples were collected at a
depth of 10cm, 20cm and
30cm. NAFORMA did not
collect data for calculation of
carbon stock contained in the
litter.

 

                                              
	Plots where soil sampling was done



Achievements

• NAFORMA collected
biophysical information in
30,773 plots out of 32,660
planned field plots (96%)

• 25% are PSPs;
• 4,400 soil samples
• Measures  more than 

240,000 trees; 
• Interviewed 3,348 

households and 1,118 key 
informants

One of the most ambitious NFIs in Southern Hemisphere. 
New tools developed – new knowledge gained.



Achievement

• 214 persons (167 Tanzanian foresters & 47 FAO,)
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Results  
Biophysical- Land area

• 48.1m ha. (55%) of land area of
Tanzania Mainland is forest and

woodland.

• Woodlands occupy 44.7 million ha
or 93% of the total forest area.

• The remaining 7% is made up of
Humid, Coastal, Mangrove and
Plantation forests.

• 42% more forest area than earlier
Estimates.

• Ground based inventory provides
more accurate estimates.

•
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Results 

• In 1984 the forest and woodland area per capita was 3.0 ha. 
• In 2012 the forest and woodland area  per capita is 1.1 ha. 



• Total volume of wood is 3.3 
billion m3 including the 
volume of Adansonia digitata
(Baobab) ,

• Baobabs constitute 147.5 
million m3 or 4% of the total 
volume

– The average volume of 
wood is 37.9 m3/ha 

• 1 m3/ha - 171 m3/ha  in 
open grassland and 
Humid Montane forest 
respectively. 

– The standing volume of 
wood per capita is 74.4m3

Volume 



Total number of trees

• Estimated 77.2 billion
trees:  
– 97 % of them  are 

of natural origin 
– 3 % is from 

planted trees. 
– The average

number of trees
per capita is 1,723 
of small
dimensions and 
slow growth rate;



Twenty most common tree species – all vegetation types

Result - 3



Income:

• Less than 10% of the interviewed HHs depended on forest as 
a principal income source.

• The primary source of income is agriculture and in some 
regions livestock. 

Food security:

• Forests play only a minor direct role in the food security of the 
forest adjacent communities. 

• January to March reported as critical food shortage period

Socioeconomic results



Forest products:

• Firewood is the most common used forest product (96% of the 
households) 

• Currently no affordable alternatives to source of energy 

• A wide range of forest products are used by the forest adjacent 
communities.

User rights: 

• Forest products are considered as open access resources.

• There is awareness on rules regulating harvesting for firewood, 
timber and charcoal making

• But the rules are only being enforced to a very limited extent.



Participatory Forest management (PFM):

• Generally participation in  PFM activities among forest 
adjacent communities is low (7%) 

• PFM is implemented where there is externally supported 
programmes. 

• Village Government and NGOs are perceived to be more 
influential  in involving communities in PFM activities

• JFM is more easily recognized by KIs also rated more 

successful than CBFM.  



Forest Governance: 

• A quarter of the interviewees experienced problems in use of land, 
water, forests and other natural resources. 

• Village councils play a key role on  the livelihood of the rural 
communities 

Environmental services: 

• There is a high degree of awareness of the multiple environmental 
services and benefits



Forest Cover Change



Living tree stem-wood biomass and carbon by 
primary vegetation type



Forest and woodlands ownership

• Central Government owns about one third of the forest and
woodlands

• The remain two thirds fall is under Local Government and village
lands

• General land is 2,732,575 ha 5.7% of the total forest land whereas
the National Forest Policy of 1998 reports the area to be

19,038,000 ha (URT, 1998).

Central
Govt. land

Local 

Govt. land

Village 

land

Private 

land

General

land

Not 

known

No Data*

Total

Total: 

16,567,224 3,097,631 21,908,274 3,505,198 2,732,575 98,389 48,994 48, 0958,29 

Percentage

34.5% 6.5% 45.7% 7.3% 5.7% 0.2% 0.1% 100.0%



Demand – Supply analysis of mainland Tanzania 

• Annual growth 83.7 m3

• Annual allowable cut 42.8 m3

• Consumption is 62.3 m3

• Annual deficit 19.5 m3

• This wood deficit course an annual deforestation of 372,000 ha.
• We find trees over harvested in Productive forest and Illegally harvested in

protected forests



LULC



Data sharing policy
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Database portal



Need for action!



NAFORMA information has been used in

– Policy review 

– Legal framework review

– NFP review 

– Resource base development programme

– Researches

– Development  of soil maps

– Development of mineral maps   



Future plans

• Continue collaboration with our partners

• Continues re-measurement of PSPs

• Capacity building for our staff in data analysis 
and management

• Further analysis of NAFORMA data using 
developed methodology  and models



Observed challenges 

Increasing illegal tree cutting with poor governance of forest
and woodland resources at all levels
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CHARCOAL ON TRANSIT

Unsustainable farming practice mainly through shifting 
cultivations (i.e. Slash-and-burn
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Tree cutting for agricultural farm exp[ansion
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Wildfire
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Unsustainable livestock grazing in forests, woodlands and other
protected areas
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SETTLEMENT IN THE FOREST RESERVES 
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SETTLEMENT IN THE MANGROVE FOREST - DSM
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SETTLEMENT IN MANGROVE FORESTS  
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MINING IN THE NATURE RESERVE 
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Impacts of climate change
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What our forest should provides  
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BIODIVERSITY  VALUES
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