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EXECUTIVE SUMMARY

1-Importance of Biodiversity in Zambia

Zambia is endowed with an abundance of naturaluress and a rich biological diversity. Like
other developing countries, Zambia is highly demetdon the exploitation of biological
resources for the livelihood of the majority of fisople especially those living in rural areas.
The importance of biodiversity for Zambia lies mainly iits contribution to the provision of
ecosystem goods and services for national econodegelopment and livelihoodsAt the
ecosystem levelforests, agro-ecosystems and wetlands can be djatshed as the key
ecosystem componentliat have a relatively greater bearing on the tgisnnatural system
integrity upon which the national economy and thelihoods of the population depend.

2- Approach to Biodiversity Conservation

The approach taken to conserve biodiversity in danmas been through the management of
existing protected areas system falling under tla@magement of sectoral units of government
and statutory bodies. There is need for a unifipdr@ach to biodiversity conservation in
Zambia. The NBSAP of 1999 hamb implementation plan and monitoring frameworthat has
been used teystematically monitor the status and trends of thiediversity groups and actions
for implementation as recommendedhe country has depended largely on the fragmented
sector based activities to conserve, monitor tlaust trends and threats to biodiversity in
Zambia.

As a result, the overall status of biodiversitytlie country since the Fourth National Report is
largely based on literature review of sector basedk due tolack of a systematic long term
investment framework at national level and inadedeasupport at international level in
supporting Zambia’s long term biodiversity monitog.

3- Status of Biodiversity
3.1 National Protected Areas System

The network of Zambia’s statutory protected ard®s)(is composed of over 63,580 kin 20
National Parks (NPs), about 167,557 %kim 36 Game Management Areas (GMAs) and about
74,361 kniin 490 Forest Reserves (FR9Ithough more than 18% of the country is made up
of (NPs) and almost 10% made up of FRs, there i®thdor continuous monitoring plan and
action to follow up on the baselines emerging frothe project works done such as the
Reclassification of protected areas which focuseatgely on National Parks and Game
Management areas and the Integrated Land Use Asses# focused on methodology for a
National Inventory of forests rather than adequageincluding the species diversity within the
sampled areas for the forest inventory.

Thekey changes in the status of National Parks, Foresserves and the Game Management
protected area system since the Fourth National Bepis the creation of a new Lusaka
National Park, degazetting of some forest reservasd the identification of gaps of



representation of plant and animal species withihet existing National Parks and Game
Management Areas by the reclassification consergatplan.

Lusaka National Park was declared a national parR011. The recommendations from the
reclassificastion conservation plan for filling thaps in biodiversity representation included the
need to carry out a comprehensive gap analysishefspecies and improvement of the
management effectiveness of the national protemteas system.

3.2 Wetlands

3.3Zambia has Eight Wetlands of International Importa® which include, the Kafue Flats
(Lochnivar and Blue Lagoon National Parks) BangweBwamps (Chikuni), Lukanga
Swamps, Busanga, Lake Tanganyika,, Luangwa Flagupl Lukanga swamps, Barotse
floodplain) listed under the Ramsar Convention. Sehavetlands aréabitats of several
important fauna and flora species including some damic and endangered
specieZAWA, 2015)

3.4 Agro-Ecosystems

There are three agro-ecological regions in Zambéssdied based on amount of rainfall
received, patterns and to a limited extent the gqés. Each of these regions has a diverse
farming systems and dominant crops growgro-ecological region | covering parts of the
south and western part of the country is charactexd by short growing season due to low and
poorly distributed rainfall with a mean annual rainfall of between 600 and 800, and the
length of the growing season varying from 80 to #@ia@s.Agro-ecological Il covering part of
Southern, Central and Eastern part of the countrgaeives between 800 and 1000 mm of rain
annually. The length of the rain season ranges from 1a@daysThe medium rainfall and

a relatively high number of sunshine hours (5 to &) Region Il favour the production of
many types of crops, making it the major agricultrproduction area in Zambia Agro-
ecological Zone 1l covering the Northern and Nortivestern parts of the country is classified
as high rainfall region, receiving rainfall above@00 mm per annum on averagehe length of
the rain season ranges from 120 to 150 dayssohe are highly leached and generally acidic,
making this as one of the major constraints to agwitural production while rearing of
livestock is constrained by the prevalence of almemof pests and diseases.

3.4 Important Bird Areas

At present, about 82% of the area covered by ImpnottBird Areas receives some form of
protection (National Park: 60%, Game Management Area: 19%ioNal Forest: 2% privately
owned: 1%). The remaining8% are in open areas with no legal status; a fefvtloese have

developed some local by-laws with the help of chi@fid traditional leaders.

3.5 Flowering Plants



The assessment of flowering plants diversity in Bemmwas undertaken using available data
from field inventoriesThe total species of wild flowering plants in Zamls estimated at 3,543.
These are made up of 273 sedges, 2,660 herbackeots gnd 1,610 woody plants.

Most of the data are on tree species and therefarelerestimate the diversity of flowering
plants in the country.The largest areas of high woody plant species esfr{36 — 48 species
ha-1) are in northern and north-western Zambia. THrgest continuous area under forest
reservation in this species-rich block is in thdu€aHeadwaters, There are three other smaller
blocks of high woody plant species richness: MaWiajshi and Siavonga.

3.6 Mammal Species

The stocktaking assessment for mammals was maostigenitrated on critical mammal species
(threatened, endangered and vulnerable) due tonderof challenges including limited time as
well as difficulties in accessing some data. Thienmedes of mammal diversity in Zambia is
around 224 species. The REMNPAS (2010) on the dthed reports thapproximately 43
species of large mammals are important; firstly ancount of the potential income that can be
generated from their usén photographic and consumptive tourism, secorttigir contribution

to local household economies, as a source of preted as a source of income through illegal
market structures, and thirdly, their aesthetiggiraciation by the global community including
their existence value. According to the 2014 Rest bif Threatened Speciesyer 28 animal
species and subspecies are considered as threat@amethingered or vulnerable in Zambia.

3.7 Fish Species

Four Hundred and ninety (490) species of fish halveen reported in different water bodies of
Zambia belonging to twenty four familiesThe stocktaking assessment exercise revealed that
most of the studies of fish biodiversity in Zambvare undertaken mainly to support fisheries
(fish stock assessment studies) work on gazettezbnomercial fishery areas, on large water
bodies. Relatively few sections of large fishery areas héigh specimens sampled. Other
segments of large water bodies have not been ingattd. Families that are important in the
artisanal, commercial fisheries and aquaculturensiédeveloped whilesmall fish that are not
important in artisanal and commercial fisheries hawnot been extensively investigated.

3.8 Crop and Livestock genetic resources

The proportion otrops categorized as indigenoushich are those domesticated or originating
within Africa (such asorghum, millets, cowpea, Bambara groundnuts, sesaamd a range of
vegetable species) take about 15 percent of thal teimber of cultivated crops.The gene bank
conservesboth inter-specific and intra-specific diversity orop species andeeds to be
supported with adequate equipment, manpower andaficial resources to more acceptable
levels than currently levelsSome of the crops, whose Crop Wild Relatives (CWiaye
received relatively more attention in terms of aadtion, characterization and conservation in
Zambia include Cowpea (Vigna unguiculata), Rice (fxa sativa), Finger millet (Eleusin
ecoracana), Pearl millet (Pennisetum glaucum) andrg§hum (Sorghum bicolor).

The traditional subsector owns the majority of Isteck in Zambia (83% cattle, 97% goats,
64% sheep and 90% pigs) as indigenous breeds ossae with exotic breedbhe difficulties
associated with accessing feeds and drugs has male rural small pig producers to turn to



indigenous breedswith little management requirements and naturaistance to diseases
compared to exotic breeds.

3.9 Invertebrates

The total diversity of invertebrates in Zambia ®imated at 6,135 species (Professor Keith
Mbata, personal communication), of these 69 spemiesendemic and 14 (mainly fresh water
molluscs) are threatened. There are 57 identifiretkanown species of Molluscs in Zambia. The
centers of molluscan endemism are Lake Tanganyikeeru wantipa and the Barotse plains.
Endemic molluscs in Zambia inclu@abbiella stanleyi, G. zambica and Mutela zambesge
the first two only known from their type localitig€hitipa, Eastern Zambia and Mankoyo,
Northwestern Zambia respectivelylMore than 200 Crustacean species are known in vago
ecosystems in Zambia, of which more than half aredemic to Zambia.

3.10 Vertebrates

The diversity of Amphibians (frogs and toads) imitaa is estimated at 74 species and there is
no discernible geographical gradient in speciesness A total of 13 species are rare having
been recorded in one locality onlyrhe diversity of reptiles (lizards, snakes anddigds) in
Zambia is estimated at 156 speci&dotal of 45 species are considered rare becaihsy have
been recorded in only one locality.

4-Trends and Threats to Biodiversity in Zambia
4.1 Forest reserves and plant species

A time series comparison of Forest Department dataws a significant deterioration in the
integrity and quality of national forests. Soariegels of encroachment through cultivation and
settlement have compromised some Protected Nat@mal Local ForestsBy 2011, it was
estimated that less than half of the National Fote=sstate could be considered free from some
form of encroachment or settlement.

A significant reduction in the area under NationaForest has taken place withmore than
280,000 ha of forest reserve being de-gazettedxarised over the past decaddn North-
Western Province, it is estimated that at least,BBD ha of national forest is undergoing
conversion, a process driven mostly by mining eslactivitiesThe negative impact of the loss
of protected forests in North-Western Province isgtoportionately high and alarming as this
is the province, which hitherto, had most of itses remaining with intact forestsNorthern
Zambia has lost much of its primary forest coveardely due to shifting cultivation. This is
also the area with the highest tree species diugrais well as the highest species density of
miombo genera.

Uncontrolled bush fires also contribute to foresgmhdation in ZambiaMost wild fires that
damage forests and woodlands in Zambia are causgditoman activity.Timing and frequency
of fires determine the effect of fire on the ectsys



A number of timber trees are locally threatened diceoverexploitationthat has caused mature
tree individuals to become rare. These incluflizelia quanzensisDaniela ostiniana
Pterocarpus angolensi&haya nyasicand Mitragyna stipulosa and more recently the Mukula
tree (Pterocarpus chrysothr)xThis is in spite of declaring some of these spe@ssrotected or
reserved.

4.2 National Parks and mammal species

Out of the 20 National Parks, two are degraded lfbo@r and Mosi-oa-Tunya) and six are
encroached (Lukusuzi, Mweru-Wantipa, Nsumbu, IsangaSioma Ngwezi and Lower
Zambezi). Lochnivar NP has been invaded by thekjyribush,Mimosa pigra while Mosi-oa-
Tunya NP has been invaded bgntana camaraand water hyacinttichhornia crassipesin
addition, some national parks have suffered greafllgm excessive illegal hunting (poaching)
which now threatens the viability of a number ofriger mammals especially those with a low
intrinsic growth rate, such as the elephant.

It is quite difficult to establish an up-to-datecfuire of the wildlife status and trends in Zambia
due to inadequate data on sightings, sizes andbdison for most species. Howeveatata
collected revealed that a number of surveys haeerbconducted to obtain information on
abundance and distribution status of large mammadietween the year 2000 and 2014 in
National Parks (NPs) and Game Management Areas (G8JAshowing generally a neutral
trend across the national parks surveyed for marfyspeciesUnplanned human settlement in
GMAs and encroachment in NPs is one of the majog-kerm threats to wildlife survival as this
results in the destruction and reduction in thee £ available habitat for mammalslining
activities in certain protected areasuch as Kafue NP, Lochnivar, Lower Zambezi and
Lukusuzi NPshave had negative effects on wildlife species amelit habitats.

4.3 Invertebrates

Studies on the Kafue ecosystem indicate thatiesffls from the mines affected the diversity of
butterflies, dragonflies and other benthonic inelrates by significant levels with increasing
redox, electrical conductivity and turbiditQQuantities of caterpillar wormin Mpika, Chinsali
and central Zambi&dave significantly reduced between 2008 and 20TBere seems to be
several factors that may be responsible for thduction. With minimal barriers to entry into
both the collection and trade of the worm, couplgth increasing incidence of poverty in
landscapes where the worms are fouhdre is a general increasing trend of overexpldita
and a decline in selective harvesting.

4.4 Fish species

The planned construction of damat Devil's and Batoka Gorges, as well as some bigtow
Cabora Bassagould destroy the last remaining riverine habitatnd fishes of the Lower
Zambezi.As the need for electricity increases, the demamdthe construction of additional
hydroelectricity infrastructures increases. Cutlsgntplans are underwayfor establishing
hydroelectric projects along the Kalungwishi RiveFhis is an area where the biodiversity of
the river system is not well known.



Aquaculture affectsfish biodiversity among others mainly through #scape of farmed fish
into the wild. For examplethe Oreochromis niloticus that was at one time fagdh in
Mazabuka area, has escaped into the Kafue Rived dras since spread to all parts of the
Kafue Flats. There may not only be competition betwibdspecies and the indigenous species
of the area but hybridisation between the introduspecies and the indigenoGseochromis
niloticus is taking place. This has most likely altered the genetic compositiof the cichlid
species of the Kafue Flats and the catchment areas.

4.5. Agro biodiversity

Although Zambia has not officially sanctioned thiewging of GMOs and this is prohibited by
law, the country continues to be under threat frmportation of agricultural products. There is
alsomounting pressure from seed companies to introdgemetically modified seed varieties
It has also been observed that more mode land continues to be taken up by cash crops
(monocrops) such as cotton, tobacco and hybridentiereby reducing the land area under
traditional crops and by implication on-farm genetidiversity.

4.6 Climate change

Studies indicate that as a result of the projetteckased rainfall variability and higher
temperaturedue to climate change a number of biodiversity campnts will be negatively
affected such as fish species, wildlife and foredihis is because these climate change effects
are likely to alter the ecosystems and habitatssabdequently species. These indications point
to the need for urgent attention to be paid to atarchange for biodiversity conservation.

5- Country Biodiversity Targets and Actions Taken

Zambia’s 1999 National Biodiversity Strategy andtige Plan (NBSAP) set out a total of 14
targets. NBSAP implementation towards the set targets encewed a number of problems,
notably: (a) lack of a monitoring framework to assehanges in the baselines and the absence of
a financing framework with clear commitments froottbthe Zambian Government and support
from external sources. The draft monitoring plaveloped was never fully developed and
adopted. A cursory review of achievements towards the segeéss under the 1999 NBSAP
shows very weak direct results. Most of the acticdaken could broadly be classified as means
rather than ends in meeting the set targettn other cases, there were very few direct astion
taken and hence limited data available.

6-Mainstreaming of Biodiversity into Relevant Sectmal and Cross Sectoral Strategies,
Plans and Programmes

Between 2009 and 2014, Zambia has undertakemumber of Policy, Legal and Regulatory
(PLR) reforms, all supportive of biodiversity comrsation in the country. Among the key
achievements was the enactment of the Environmemanagement Act (EMA) in 2011 The
EMA is the parent environmental legislation regulgtenvironmental issues in the country with
strict requirements for Environmental Impact Assesst (EIA) and Strategic Environmental
Assessment (SEA) for any large scale developmeniegs. The WildlifeAct is also under
review while the revised Forest Policy has beenrama and the Forest Bill is pending
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enactment by Parliament after having been passethéyCabinet. In addition a National
Heritage Policy is also under formulation.

7- Progress Towards the 2010 Aichi Targets and 201%argets of the Millennium
Development Goals

The progress towards the implementation of the $gic Plan for Biodiversity 2011-2020 and
its Aichi Biodiversity Targets began in earnest idambia in 2015 due to administrative
challengesat institutional level for the focal ministry ang from the ushering in of a new
government in Zambia (2011) that took the restmetuof the Ministry quite long.

As a result the Ministry only managed to startphecess of revising the NBSAP and preparing
the Fifth a national Report with an inception wdrég in December 2014 on how the the 1999
NBSAP will be updated in line with the Global CBEr&egic Plan and its Aichi Targe®art of

the first outputs of the updating the 1999 NBSAPogess is the stocktaking assessment
exercise whose initial results are reflected inshieport.

8- Lessons Learned from the Implementation of the NCBD Convention
The key lessons learned in the implementation @ttinvention are as flows:

a) The current NBSAP (1999) was not implemented inystematic mannerand this needs to
be addressed in the revised NBSAP by ensuringthieatevised NBSAP has, besides an Action
Plan, an Implementation Plan and a Monitoring Fraork against which progress towards the
recommended actions or targets can be clearly oreait

b) The 1999 NBSAP was implemented through sector @woject-based activities with little
coordination for synergies thereby resulting inmsooverlaps. For example, the integrated land
use assessment under forestry did not pay attemtiooollect information on biodiversity
components of the plant species when it was verty pl@ced to do so. This calls for a well-
coordinated institutional arrangement for the impdatation of biodiversity actions to achieve
cost effectiveness and efficiency in conservinglbiersity.

c) The state of the biodiversity information base im@bia has not improved on the 1999 stock
assessment that came up with the species and etmagslists and status and therefore has
very outdated baseline for monitoring the statusdatrends of the biodiversity components.
This calls for long term investment in a well-comated and mainstreamed biodiversity
monitoring system. The Convention on Biological &sity should rally behind and support
resource poor countries like Zambia in setting g iastitutionalizing such systems.

d) Zambia is a huge country with well-endowed raltwesources in which biodiversity is
embedded. Taking into account the resource basedbetry has to share between human
development activities and conservation activittbs, need for a rationalization of the protected
areas system remains imperatiVdnere is need to revisit the reclassification efferas the
previous efforts failed to fully meet the originalbjective for rationalization of the Zambian
Protected Areas network. A rationalized network hbstter chances for conservation and
monitoring.
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e) Biodiversity components have intricate relationskaplivelihoods and national economic
developments. As a result thenservation efforts need to take into account hbvwediversity
conservation can contribute to livelihoods while tite same time developing mechanisms for
how communities and other stakeholders (includiniget private sector) who benefit from the
environmental goods andervices camlso contribute to its conservation. This should bt the
core of conservation efforts in Zambia.
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CHAPTER 1:

OVERVIEW OF BIODIVERSITY STATUS, TRENDS , THREATS A ND
IMPLICATIONS FOR HUMAN WELL-BEING

1.1Importance of Biodiversity in Zambia

Zambia is endowed with abundant natural resourndsaafairly rich biological diversity. Like
other developing countries, Zambia is highly demedon the exploitation of its biological
resources for the livelihood of the majority of geople especially those living in rural areas.
The importance of biodiversity for Zambia lies mgiim its contribution to the provision of
ecosystem goods and services for national econdevielopment and livelihoods.

At the ecosystem level, forests, agro-ecosysterdswatilands can be distinguished as the key
ecosystem components that have a relatively grdegtaring on the country’s natural system
integrity upon which the national economy and thelihoods of the population depend.

i) Forest ecosystem and species importance
The contribution of forest ecosystems to livelihe@ahd the key categories of sectors that benefit
from forest biodiversity at ecosystem, species gedetic resources levels in the Zambian
context can be concisely articulated as follows:

a) Subsistence and livelihood uses
Forests are known as a valuable natural and ecenmsource for supporting natural systems
and improving peoples’ livelihoods. Zambia’'s fdseare not only important for their timber
species and fuel wood, they are also importantsigmaes of biodiversity and provide a wide
range of goods for livelihoods (especially for tiaeal poor) such as non-timber forest products
including, fibre, medicinal plants, edible wild \etgbles, edible wild fruits, edible insects, bush
meat, mushrooms, honey, etc. In essence forest&ramen within the Zambian context as
contributing to both food and livelihood securitydaas a safety net in times of unfavourable
agricultural production (increasingly associatedctimate change).The national biodiversity
study (Chidumayo and Aongola, 199 &stimated that one-third of rural households hetrwéld
food resources in form of fruits, mushroom and ftabers with a gross annual output of about
31 kg per household. Overall, harvested forest ymtsd make a significant contribution to
incomes of the rural poor. Forest contribution woal household income is estimated at 20.6
percent (Puustjarvi, Mickels-Kokwe and Chakangd@5}0 Most forest product harvesting and
sale is seasonal, providing cash income at diftetieres of the year, and few households use
only one product.

'Chidumayo, E.N. and Aongola, L. 1998. Zambia biedsity strategy and action plan: The country redbl€N, Lusaka.

2 puustjarvy E, Mickels-Kokwe G. and Chakanga MO&0 The contribution of the forestry sector to the oatil economy and poverty
reduction in ZambiaReport prepared by SAVCOR INDUFOR for the Foreftgpartment, Zambia, and The Ministry of Foreigfiaké of
Finland



Estimates of the value of non-wood forest prod(isi/FP) vary considerably, but based on the
assumptions applied in the study byTurpteal (2014} it is estimated the overall income from
NWFPs is arouritt 35.8 million per annum.

b) Commercial uses

Commercial uses of tree and forest resources &nrted towards sale. The distinction between
livelihood use and commercial use is not alwaysircks these use-systems normally develop
from subsistence and increasing to commercial @@mmercial uses of biodiversity contribute
more in terms of assessing the economy of variessurces (Chidumayo, 2042 ommercial
uses of the forests are mainly in form of timbeoduction and sale. Commercially valuable
timber trees includePterocarpus angolensigMukwa), Afzelia quanzensis, Khaya nyasica
Baikiaea plurijuga(Zambezi teak) an@rachystegiaspecies. At the household level, wood is
used for construction poles, fence posts, saw logsiture and joinery, sawn timber, boats and
canoes, carvings, mortars and pestles, axe anch&odles, etc. Annual consumption varies
geographically but is estimated at about 13per household.

Relatively large amounts of wood biomass in thentguare used for energy, in form of
firewood and charcoal. Consumption of firewood @hdrcoal vary not only among provinces
but also between urban and rural areas. Annualucopson per household is about 8.0 tonnes of
wood equivalent. Charcoal is produced for both sidxsce use and sale. Between 66% and 98%
of the urban households rely on charcoal for domestergy (GRZ/FNDP, 2006). In 1997,
about 41,000 rural households were full-time emgtbin charcoal production and an additional
4,500 people involved in transportation, marketamgl distribution (GRZ, 1997)n 1998, the
charcoal industry generated about US$30 milliord enthe same year about 60,000 Zambians
directly depended on charcoal production for thi lodi their income (Kalumiana 2000; AEO,
2006, pg. 198).By 2010, it was estimated that over 50,000 houskshekre engaged in charcoal
production on full-time basis and earned a livingr charcoal.

Nature-based tourism is the dominant form of hglitlaurism to Zambia, and forests are an
integral part of the nature-based tourism expegenEstimates of forest-based tourism range
from $110 — 179 million per annum for direct vahaded by forest-based tourism (Turpteal,
2014).

In summary, the analysis of the study by Tumti@l (2014) showed that the direct and indirect
values of forests considered (excluding the mavisbie of carbon) made a direct contribution
equivalent to about 4.7% of Gross Domestic ProdG&P) or US$932.5 million (using 2010
figures) to the Zambian economy. However, whenntitiplier effects of forestry and tourism-
related activities on other sectors are taken iatmount, the overall or economy-wide
contribution of forests on GDP was estimated tatdeast 6.3% or US$1,252 million.

%Jane Turpie ,Benjamin Warr, Jane Carter IngramMictiel Masozera (2024 The Economic Value of Zambia’s Forest Ecosystnds
potential benefits of REDD+ in Green Economy Transtion in ZambiaReport to theUnited Nations Environment Programméehalf of
the Ministry of Lands, Natural Resources and Emiunental Protection, Zambia

4 Chidumayo, E.N.(2015) Biodiversity of FloweringaRts Stock Assessment Report for the review oNBEAP. NIRAS, Zambia.
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c) Health care uses
According to Chidumayo (2015), the use of forem$sa source of traditional medicines is
common in Zambia. In Central, Copperbelt and Liauovinces, a survey showed that over
70% of the respondents had used traditional mesiciar domestic and/or commercial use and
that the trade in medicines is worth over K10 biiliper year (Njovu, 1998)Nswana (1996)
has listed 78 species of plants with medicinal @akthile Fowler (2002)describes about 177
plants used in healing by the Ila people of souttambia. Traditional medicines derived from
the forest are perceived to be cheaper, accessidli@ractical, especially where modern medical
facilities are limited, or where these are avad#dilt not accessible due to cost.

d) Social and cultural uses
Many ethnic groups in Zambia believe in ritual ceomies, most of which are conducted in the
forests. Locally, there are patches of forestqmiatd for this purpose. Trees are also used to
indicate the sacred nature of grave yards in maamldan traditions. Other traditional uses of
trees include protection of river banks and foraonental purposes, as meeting places. Often
traditional use of trees may focus on a single tregpecies. For instance, among the Ngoni of
eastern ZambiaAdonsonia digitata Mlambe) andPseudolachnostylis maprouneifol{solo)
are symbolized as holy trees and used as meetauwg®lin villages whil&uphorbia tirucalli
(Nkhadzi) is commonly planted around grave yarddowever, the protection accorded to
individual species may extend to other trees araymdsulting in the protection of large patches
of forest (Chidumayo, 2015).Although the impacts mman well-being of some ecosystem
services provided by forests are indirect, they aometheless important for sustaining
livelihoods and environmental health and securitthe country.

e) Ecological uses and ecosystem services
Forests have intricate relationships to changimgstolandscapes and ecosystems that in turn
have implications for biodiversity conservationriagltural land productivity, energy needs,
water needs, water catchment conditions and indusgeds in Zambia.

There are a number of key ecosystem services movy the forests associated with socio-
economic development in Zambigliombo woodlands on deeper sandy soils are charaete

by tall, deep-rooted trees that act as "nutrieninpsl’. When these deep-rooted plants are
removed from the system, the pool of nutrientslaté in the topsoil may be reduced (Dedin
al., 1999¥.Tree canopy and grass cover intercept rain drogseduce their power to erode soil
particles. Surface litter also plays this protetiunction in addition to maintenance of soil
organic matter (carbon) and nutrient content throdgcomposition. Soil fertility and quality has
implications for the agricultural sector for cropddivestock (fodder) productivity.

® Njovu, F.C. 1996. Non-wood forest products. ProidghForestry Action Programme(PFAP) Working Pagpambia

® Nswana, A. 1996. Preliminary study on cosmetit @aditional medicine in Central, Copperbelt anghpula Provinces. PFAP, Ndola.

" Fowler, D.G. 2002. Traditional lla plant remedigsn Zambia. Kirkia 18:35-48.

8W. R. J. Deanw, S. J. Miltonw & F. Jeltscht, 199&ge trees, fertile islands, and birds in agdasna. Journal of Arid Environments (1999)
41: 61]78. Article No. jare.1998.0455



The capacity of forests to help capture and stoagemwhelps to mitigate floods in periods of
heavy rains and ensures steady water flow durirey deasons. For example, Richard Bleifuss
and Do Santos (200%jevealed that the mass curve for rainfall in treué catchment reported
a significant increase in surface water runoff peit rainfall from the Kafue headwaters region
during the 1950s and 1960s.These changes werbuattli in part to deforestation in the
Copperbelt region (Mumeka 1988)Forests role in the regulation of the hydrologgatchment
areas extending to river flows and sufficient qusrdf water in rivers will have repercussions
for the energy sector in Zambia that predominarmigpends on hydropower generation
Summary of the estimations of the economic valutostry regulatory services are presented
in Box 1 below:

Box 1LEstimated economic value of forest regulatory fioms

Carbon: The value otarbon can be estimated in terms of its damage costghisusocial cost of carbon (estimated
to be $29 per tonne), which if aggregated would @mhdo aboutb15 million per annum In evaluating potentia|
for REDD projects, carbon can also be valued im$eof its market value, which we estimate to btharegion of
$6 per tonne. Depending on location, carbon statk&mbian forests are potentially worth about $p80 ha on
average (once off), but ranging up to $745 perdrairftact forests. Annual values of sequestratiodegraded
areas are about $16-30 per ha per year.

Sediment retention Based on a model of soil erosion and transposin{u INVEST) developed through this
analysis, it was estimated that current rates dinsent output are in the order of 250 million tosr{average 2.23
tonnes per ha), and thaediment retention by forests are on the order of 274 million tongsnerating acost
savings of $237 million per annum.

Water and climate regulation While Zambia’s forests are unlikely to have positbenefits on dry season flows
through infiltration or contribute significantly thood attenuation, the loss of forest cover owgé areas could
result in reduced precipitation in the region, ity on flows, water yields and hydropower gerieratand
driving up the costs of electricity. This shoule &ddressed in future studies.

Pollination: Based on the costs of alternative means of @dibn, the value of foregqiollination serviceswas
estimated to be in the order$74 million per annum.

Source: Turpiet al, 2014*

Vegetation forms important habitats for other oigars while individual trees support a host of
other life forms, such as epiphytes, saprophytéesadnoreal animals. Symbiotic microorganisms,
such as bacteria and fungi, which live in rootseéd plants, are wholly dependent on their host
plants for survival. Some plants are ecologicaidatbrs. For exampleBrachystegia boehmii
and Parinari curatellifolia trees are indicators of shallow soils with partiaterlogging while
Diplorhynchus condylocarporand Pseudolachnostylis maprouneifoliaften indicate the
presence of copper or nickel. Other species, sachieus sycamorusnd Syzygium cordatum
indicate the presence of an aquifer near the seiidad are used to site water wells (Chidumayo,
2015).

° Richard Bleifuss and David Do Satos (nd) workimger #2 program for the sustainable manageme®alofra Bassa dam and the Lower
Zambezi valley — Birdlife international

12 Mumeka, A, 1986. Effect of deforestation and sstbsce agriculture on runoff of the Kafue riveatieaters of Zambia. Hydrological
Sciences Journal 31:543-554.

" Turpie, J., B. Warr, J. Carter Ingram and M. Masaz2014. The Economic Value of Zambia’s Foresisigstems and potential benefits of
REDD+ in Green Economy Transformation in Zambigp&teto the United Nations Environment Program ehdif of the Ministry of Lands,
Natural Resources and Environmental Protection,idanChapter 6, Draft. 131 pp.
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i) Wetlands Ecosystems and Species Importance

a) Contribution to livelihoods and national economy

Wetlands, including rivers, lakes, swamps and damlmmering about 3.6 million hectares or

4.8 percent of the total land area (NAIP, 2614are a source of livelihood for the majority of

rural populations in Zambia. Total water withdraviraim river systems was 1.737 km3 in 2000,
with agriculture use accounting for 1.320 km3 (‘&fgent), or more than three-quarters of the
total domestic water use claiming 0.286 km3 andistides taking 0.131 km3 (ibid.).

Dambo and floodplain wetlands are used for grazingnals in the dry season when upland
vegetation is dry and with little nutritive valu€hey are also important for fishing, livestock-
watering, hunting of small animals, collection batching grass, and most importantly, for dry
season vegetable growing. Seepage zones and sivedlitsvare used as sources of water. Non-
equipped wetlands and inland valley bottoms, andetuipped recession area dominated by the
rural households gives a total water-managed webtlgystem contributing 100,010 ha of
irrigated land (FAO Aquastat Data, 2005). Howevesre is scarcity of empirical data on the
contribution of wetlands to the livelihoods withspect to its contribution towards small scale
river and dambo based crop irrigation, livestockzgng and domestic water supply in economic
terms

Fish production from Fresh water wetland ecosystenm Zambia is concentrated in the
Northern, Western and Southern parts of the couatry along major rivers and lakes. The
fisheries sub-sector plays an important role ingbenomy of the country through the provision
of employment and income generation, and contrébtdefood and nutrition security. The sub-
sector contributes about 3.2 percent to nationaPGBRZ, 2013y . Current estimates indicate
that over three hundred thousand persons directigdirectly obtain part of their income from
the fisheries sector. Fish is a major food itentha diet of Zambians as it accounts for 29
percent of the animal protein supply (CSO, 26D6By 2014the sub-sector produced about
80,826 metric tonnes of fish.

b) Contribution to ecosystem services

Wetland ecosystems provide water for different usestoring water (sponge effect), helping to
recharge both surface and groundwater and in tbeeps. Additionally, wetlands improve the
quality of water by filtering pollutants and sedim® while retaining the nutrients required by
and to support the ecosystem thereby improvingymiety of wetlands.

Flood plains reduce or delay downstream floods.Tumstion arises in part because floodplains
provide provide space for water to spread and m Ipacause of higher hydrolic roughness of
flood plains reduces the velocity of flow. Wetlaral® a major habitat for a number of living

organisms key to national economy and livelihoddsdemic mammal species such as the
Lechwe breeding cycle is dependent on the healtheoKafue Flats wetland ecosystems.

12 GRZ 2013, Zambia National Agriculture InvestmeletrP(NAIP) 2014-2018.Under the Comprehensive Afdgaiculture Development
Programme (CAADP) Ministry of Agriculture and Litesk, Zambia

18 GRZ, 2013. National Agricultural Policy (DRAFT),iMstry of Agriculture and Livestock, Zambia.

4| iving Conditions Survey 2006, Central Statisticéfice ,Zambia.



Bird species such as the Wattled Crane, ducksegmes a wide range of fish and other aquatic
species depend on wetland habitats.

i) Agro-ecological systems and agro-biodiversitgportance

The Zambia Agro-ecological systems are categoiizeedthree agro-ecological regions based on
differences in rainfall amounts received per anramd 36 zones categorized based on rainfall
and soil characteristics are the major provideeraployment and food security for the majority

of the rural population. Food and livelihood setguof many people and communities depend on
the sustained management of various biologicaluress that are important for food and

agriculture, which include the following , harvesterop varieties, livestock breeds, fish species
and non-domesticated (wild) resources within fidtatest, rangeland including tree products,

wild animals hunted for food and in aquatic ecosiyst (e.g. wild fish);

There are three main categories of farmers in Zamddying on the agro-ecological system; i)
small scale; ii) medium-scale and iii) large-scaltne number of small-scale households
involved in farming is estimated at 1,417,992 railli(Lubangu and Mofya-Mukuka, 2012)In
terms of crop production these are responsibledatributing an estimated 80 percent of output.
The contribution of small scale farmers to livegt@roduction has been around 30%. A small
number of commercial or large scale farmers areluad in commercial crop and livestock
production. These are responsible for much of wheaya bean and sugar cane production..
Despite being a vital resource underpinning foodusty and livelihoods of people, agro-
biodiversity has not been given adequate attentmoterms of management and utilization,
compared to other components of biodiversity sucfoeestry, wild animals and fisheries, and is
therefore threatened with loss by a number of cause

1.2 Changes in Status, Trends and Threats to Biodavsity

1.2.1 Overall status of biodiversity

The current assessment recorded a total of 12p8&es in the country compared to 7,884 in
the 1998 assessment (Table A). Of these spec¥®s dre microorganisms, 31.7% are plants,
62.8% are animals and 1.0% are domesticated plardps) and animals. At least 144 and 28
plant and animal species, respectively, are thneat@ccording to the IUCN conservation status
classification.

!5 Lubangu, M. and R. Mofya-Mukuka (2012).The Staifithe Smallholder Livestock Sector in Zambia, Techl Report No.1., IAPRI,
Lusaka, Zambia.



Table A: Total number of recorded species in Zambia by 2015

Group Number of species
Main Sub-group 1998 2015
Microorganisms 563 563
Plants Algae 147 147
Mosses 129 129
Ferns 142 147
Flowering plants| 3,410 3,543
Animals Invertebrates 1,808 6,135
Amphibians 67 74
Reptiles 150 156
Fish 409 490
Birds 733 757
Mammals 224 242
Domesticates | Crops 86 106
Animals 16 16
Total 7,884 12,505

Source: NIRAS, 2015

The network of Zambia’s statutory protected are®) (fh Zambia covers about 40% of the total
surface area of the country and comprises Natiboadsts, Local Forests, National Parks, Game
Management Areas, Bird and Wildlife Sanctuaries &latitage Sites and some private and
community game ranches whose coverage is not tulywn. These PA categories, which
largely conform to the IUCN classification, haveréical role in the protection of biodiversity
and physical environment in Zambia.

While institutional coordination of biodiversity magement does exist in the country, a number
of sector institutions are mandated to manage réiftecompoennts of biodiversity. Sometimes,
this poses challenges in coordination. Overall, toaintry has largely depended on the
fragmented and project based activities to consananitor the status, trends and threats to
biodiversity

The biodiversity status from the biodiversity cdttaking assessments undertaken for the
revision of the 1999 NBSAP shows the following statand trends in the biodiversity
components so far assessed.



1.2.2 Overview of the forest estate and protectedea system status
a) Forest estate and other land use classes status

The statistics from the ILUA, 2008 report field antory refer to only the general natural forest
estate and other land use classes within Zambia.

As indicated in Table 1 below, the semi-evergremamergreen and deciduous forests cover 66
percent of the total area of Zambia. Other landants for the next greatest extent of land use,
approximately 21%. Within this major land use clamse finds that approximately 10% of the

total land area is grasslands and marshland, difi§atof the total land in Zambia is dedicated to

crop land and pasture land and less than 1% ofotfa¢ land is considered to be occupied by
built-up rural and urban settlements. Figures mtaind water extent indicate that over 4% of the
Zambia is occupied by rivers and lakes. ILUA pratiary results also found that ‘other wooded

land’, consisting of wooded grasslands (includirmmtio plains) and shrublands (including

Munga woodland, Termitaria and Machia-type scrabgount for 8% of the total land area.

Table 1 Total area of Zambia by all land use class/fioigzes (‘000 ha and %)

Forests (=/> 10% Canopy cover) Calculated from ILUAsurvey data Area Cover (‘000 ha) | Proportion %
Evergreen forest 819 1.1%
Semi-evergreen Forest 34,145 45.4%
Deciduous Forest 14,865 19.8%
Other Natural Forests 139 0.2%
Broadleaved forest plantations* 0 0%
Coniferous forest plantations* 0 0%
Total 49,968 66.4%
Other Wooded land (5-10% Canopy Cover or shrubs/buses canopy Area Cover (‘000 ha) | Proportion %
cover >10%)

Wooded Grasslands 4,897 6.5%
Shrubs/thickets 1,158 1.5%
Total 6,055 8.0%
Other land (<5% Canopy Cover or shrubs/bushes cangpcover <10%) Area Cover (‘000 ha) | Proportion %
Barren Land 9 0%
Grassland 6,085 8.1%
Marshland 1,332 1.8%
Annual crop 4,700 6.3%
Perennial crop 236 0.3%
Pastures 464 0.6%
Fallow 2,387 3.2%
Urban 7 0%
Rural 551 0.7%
Extraction site/mining area 0 0%
Total 15,771 21.0%
Inland Water (area occupied by major rivers, lakesand reservoirs) Area Cover (‘000 ha) | Proportion %
Lake 2,693 3.6%
River 774 1.0%
Dam 0 0%
Total 3,467 4.6%
Total Country Area of Zambia 75,261 100%

Source:lLUA 1 Report, 2008.

b) Status of the Protected Areas System




The network of Zambia’s statutory protected aresasamposed of 20 National Parks (NPs)
covering 63630 ki) 36 Game Management Areas (GMASs) covering abod54s knf and 490
Forest Reserves (FRs) covering 7436 L.Kime PA network map (Figure 1) was overlaid on the
vegetation map (Edmonds, 1976) in order to deriverg preliminary overview of vegetation-
based ecosystem representation in NPs and FRs@)abl

Although more than 18% of the country consists &shnd FRs, a lot of work is required to
undertand and document the state of ecosysterhssiprotected area system.

Legend
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Figure 1: National ParksGame Management Areas and Forest Reserves in Z§Bthiece
GRZ Forest Department, 2014)

There are two main categories of forest reservélsarcountry: Local Forests (306) and National
Forests (184). The management objective in Locaks$is is to meet the needs for forest
products for present and future generations ofllgemple. The objective for establishing
National Forests is to protect and conserve magtewcatchments and their biodiversity. For
these reasons, both Local and National Forestsnféiie IUCN conservation area category VIII
(Multiple use management area or Managed resouess).aRegardless of the type of forest
reserve, no permanent settlements are allowedareat reserve. Within each category of forest
reserves, two functional sub-categories are reezeghiproduction (107) and protection (383)
forests. Licensed exploitation of forest produstsliowed in production forests while protection
forests are intended for the protection of watdcloaents, biodiversity and cultural values. In
addition to forest reserves, there are also 59 rbodh Reserves which are located either within
or outside forest reserves.



Botanical Reserves were established to preserngevegetation types and/or promote thesitu
conservation of important plant genetic resourddsey are also sources of germplasm for
multiplication and breeding programmes. AlthoughsFRe classified as either protection for the
conservation of biodiversity and watersheds or petidn for sustainable utilization of forest
resources, in practice there is no difference ewthy the different FRs are managed.

The Zambia Wildlife Authority (ZAWA) administers MdPand oversees the protection of
wildlife. TheWildlife Act of 1998 provides for thestablishment of Community Resources
Boards (CRBs) that provde for the involvement afalocommunities in co-management of
wildlife in GMAs. By the time of writing this reptr there were 54 CRBs in the country. The
Act also provides for the establishment of privgdene ranches.

Table 2 Approximate ecosystem representation in Zambiateonal parks and forest reserves

Vegetation-based ecosystem| Total area (square km) Area (square km) in Protected Areas
National Parks Forest Reserves
Forest 45690 9610 (21.0%) 6783 (9.5p0)
Woodland 576587 43734 (7.6%) 47970 (8.3%)
Woodland/Grassland 25698 3330 (13.0% 921 (3.6%)
Transition
Grassland 93720 6854 (7.3%) 3633 (3.9%)
Aquatic 10905 52 (0.5% 0 (0.0%)
Total 752600 63580 (8.4% 59307 (7.9%)

N.B. Some forest reserves are not included becausetkayt shown on the 1988 Forest Estate
map of Zambia while others are either not listedhawve insufficient data in the Forest
Department database.

The key changes in the status of National ParksGeantie Management protected area system
since the Fourth National Report is the creatioraafew Lusaka National Park. The Lusaka
National Park was established in 2011 on piecdaraf which were forest reserves numbers 26
and 55. The forest reserves have since been détghre pave way for the establishment of the
park. The Park is stocked with 827 animals whiamgnse nine different species.

The reclassification conservation plan (REMNPAS]I®® identified gaps of representation of
plant and animal species within the existing NadloRarks and Game Management Areas and
made recommendations to improve the protecticecgffeness of the current wildlife protected
areas system through a comprehensive gap analysis.

The identified species representation gaps afellass:
i) Large mammal representation

Most of the large mammal species are well represeimt the national parks except for Giraffe
(Girriffa camelopardelis angolensisBlack lechwe Kobus leche smithemanilkafue lechwe
(Kobus leche kafuensiahd Black Rhinocero®fceros bicornis).

1® Reclassification and conservation plan for the national system of protected areas in Zambia(2010). Ministry of
Tourism Environment and Natural Resources, Zambia.
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Although Giraffe is currently represented in SioMgwezi National Park and Mosi-oa-Tunya
National Parks, the population in Mosi-oa-Tunya W&s only introduced, and the species did
not naturally occur in this area. Black lechwe igresented in Isangano National Park but this
is only seasonal with a very small percentage efi¢bhwe population entering the park.

There is a need to ensure adequate representdttbis sub-species. Similarly the Kafue Flats
lechwe population, seasonally move in and out ef lthchinvar and Blue Lagoon National
Parks, as the bulk of the population range remainside the two Protected Areas. Black
rhinoceros is represented in North Luangwa NP titoriginal range included most of the
National Parks in Zambia. The numbers in North Igvea NP are still low.

To raise the representation of the mentioned spkstib-species, it is important and critical that a
look is given at either reclassifying surroundingas/GMAs or parts thereof into new PA

categories or consider realigning boundaries daftayg National Parks to incorporate significant

size of the affected animals’ effective range(s).

i)Bird’s representation

The birds representation shows that the Shodsllagniceps rexglthough occasionally seen in
Kasanka NP, Mweru-Wa-Ntipa NP and Nsumbu NP, dossidered only as very rare vagrants
in these areas. The only site in Zambia where $ l@en recorded as a breeding resident is
Bangweulu swamps incorporating the Bangweulu GMAnother species that are not at all
represented in any National Park in Zambia is tlapyRus Yellow Warbler Ghloropeta
gracilirostris). This bird only occurs in Zambia in a large areadlehse papyrus swamp in the
lowest reaches of the Luapula River as it fand@uteet Lake Mweru.

iii) Vegetation representation

Priority vegetation types for which suggestivelyptected Areas need to be reclassified or their
current boundaries realigned are Dry Evergreendtokalahari Woodland, Miombo Woodland,
Grasslands and Munga Woodland. Table 3 preseatsdtional coverage of vegetation types
and the percentage of each vegetation type, peatedthin National Parks. The figures in red or
highlighted (from Dry Evergreen Forest to Munga Wamds) indicate the respective type
which is currently under-represented (below thgegaminimum of 10%).

Table 3: Summary of vegetation types and their distributrodambia

Vegetation Type National Coverage | Occurring in National Parks, a category

(%) that offers effective Biodiversity
Conservation (%)

Dry Evergreen Forest 5.0% 4.6%

Kalahari Woodland 13.2% 5.6%

Miombo Woodland 47.2% 6%

Grassland 20.6% 7.7%

Munga Woodland 5.6% 7.7%

Terminataria Vegetation 2.0% 13%

Dry Deciduous Forest 1.4% 15%

Mopane Woodland 3.4% 28%

Moist Evergreen Forest 0.1% 45%

Source REMNPAS, 2010.
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1.2.3 Aquatic ecosystems status

There are three basins in Zambia: the Zambezi; Waapnd Lake Tanganyika basins. The
Luapula consists of the following major sectionsrigers: the Bangweulu Lakes and Swamps
Complex; Chambeshi River; Kalungwishi River; Luap®iver; and Lake Mweru. The Zambezi

Catchment area is the largest and is composededbtlowing major sections: Luangwa River;

Lukanga Swamps, Kafue River; Upper Zambezi; thedi@dZambezi, now dominated by Lake

Kariba; and Lower Zambezi (see Figure 2).The Laieginyika basin in Zambia is the smallest
and consists of a fish fauna with Nilotic affingibut with the most diverse biodiversity.

Zambia haseight wetlands of international importance or Ransss. Table 4 below shows
the Ramsar sites in Zambia and their relative siZéhese wetlands are habitats of several
important fauna and flora species including someaesric and endangered species. (COP 12
Wetlands National Report, 2015). The Wetlands MalidReport to the Twelfth Session of the
Conference of Parties (COP 12) held in Uruguaay(0a5 indicates improved status of the
Lukanga swamps, Bangweulu swamps and Liuwa Pl&losvever, the report does not give
details of the scope of improvement but attributies improvement to the attention these
wetlands have received from the private sector gag@nt in their conservation regimes.

Table 4: Ramsar sites in Zambia

Name of Ramsar Site Area (km?)
Bangweulu Swamps 11,000
Busanga Swamp 2,000

Kafue Flats (includes Lochinvar & Blue Lagoon NP, 6,005

Lake Tanganyika (portion in Zambia) 2,300

Luangwa Floodplains 2,500

Lukanga Swamp 2,600

Mweru-Wa-Ntipa Swamps 4,900

Barotse Floodplain 9,000

Total 40,305
Source

http://en.wikipedia.org/wiki/List of Ramsar wetlanaf international importance

1.2.4 Status of Important Bird Areas of Zambia
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A network of 42 Important Bird Areas (IBAs) havedpeidentified in Zambia (Figure 3), using
the Bird Life International standard guidelines fbe identification of IBAs (Leonard, 200%)
These guidelines were closely followed in selec#iagnbian IBAs, with the recognition that the
need for scientific objectivity and standardizatibas to be balanced by common sense and
practical objectives.

The Forty-two sites cover a combined area of 1QZ88 ha; approximately 14% of Zambia’s
total land surface. At present, about 82% of theaatovered by IBAs receives some form of
protection (National Park: 60%, Game ManagemenaAl®%, National Forest: 2%privately
owned: 1%) (Leonard, 2005). The remaining 18% lar@pen areas with no legal status; a few of
these have developed some local by-fiwsth the help of chiefs and traditional leaders.
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Figure 3: Important bird areas of Zambi&durce BirdWatch Zambia, Status and Trends
Report, 2012)

7 Leonard P (2009)mportant Bird Areas of Zambia; Priority Consenaiii Sites Zambian Ornithological Society
18 Nyoni M (2010), Cnservation Bye-laws for MagumMachile Site in Machile Important Bird Area, Zambi@rnithological Society.
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1.2.5 Agro-ecological systems status

Zambia has three agro-ecological zones differeadiamainly by amount of precipitation
received per annuniigure 4).

Zone 1 covers 23% of Zambia, and includes the
major valleys (Gwembe, Lunsemfwa and
Luangwa). It has the lowest agricultural potential
with rainfall of less than 800 mm per annum, a
short growing season of between 80-120 days, and
a medium to high risk of drought.

Zone 2 covers the Sandveld Plateau, the Kalahari
Sand Plateau and the Zambezi floodplains of the
Western Province. Rainfall is between 800—1,000
mm per annum, and the growing season is 100—
140 days. It has a medium to low risk of drought.
87% of the area is suitable for agriculture, buton
half of this is accessible, as the remainder is in

Agro-ecological zones

I Zonet .
Zone 2 national parks, game management areas and
cone forests.

Zone 3 has a mean annual rainfall of 1,000 mm
and a growing season of 120-150 days. The riskafght is almost nil. However, only 52.7% of thad
is suitable for cultivation due to the soils beimghly leached. Very little of this zone is in ratal parks,
game management areas and forests.

Figure 4: Agro-ecological zones of Zambiéource, Ministry of Agriculture and Cooperatives,
2010)

1.3 Species diversity status

There are at least 12,505 different kinds of orgjausi (species) in Zambia and of these 4% are
bacteria and microorganisms, 33% are plants andd@®&%nimals (NIRAS, 2015)

i) Flowering plants species diversity

The assessment of flowering plants diversity in Bemmwas undertaken using available data
from field inventories. Most of the data are onetrgpecies and therefore underestimate the
diversity of flowering plants in the country. Mathatical factors for estimating all woody and
flowering plant species were developed from the é@mplete plant inventories that have been
conducted in the country. The total species of Wibtavering plants in Zambia is estimated at
3,543. These are made up of 273 sedges, 2,66@dsers plants and 1,610 woody plants.
Almost 53% of the flowering plants are rare andséheccur throughout the country, suggesting
that the current extent of the protected area systeinadequate for conserving all the rare
species which by their nature of rarity also reguarge areas to conserve viable populations.
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The highest diversity of flowering plants is in tiern and north-western parts of the
country.(NIRAS, 2015).

Due toinadequate information, the threat statuti@fmajority of plants in Zambia is not known.
Of the 364 plant species in Zambia listed by therld/@onservation Monitoring Centre (1992),
79.4% had no information, 18.1% were not threatearetl1.4% were rare and the status of 1.1%
was indeterminate.

The Southern African Botanical Diversity NetworkABBONET) classified 144 plant species in
Zambia as threatened (Golding, 260 2ppendix 1A); of these 33% are woody plants af#h6
are herbs. Species richness was estimated and thapmpecies density (i.e. number of species
per plotorha). Based on the ILUA | data, the estadavoody plants species density is highest in
five separate areas in the country. The largestsané high woody plant species richness (36 —
48 species ha-1) are in northern and north-westambia. The largest continuous area under
forest reservation in this species-rich block ishe Kafue Headwaters, P105, P111 and P112 in
Solwezi district, P170 in Kasempa and P85 in Mwinga. There are three other smaller blocks
of high woody plant species richness: Mansa, Mkastil Siavonga.Spatial modelling revealed
three areas of high diversity Brachystegiaspecies: the Mpulungu block in Northern Province,
the Solwezi block in North-western Province andMygka-Serenje block in central Zambia.

i) Mammals species diversity

There is a paucity of data on overall mammal spesiatus, trends and distribution, as a result
the stocktaking assessment report concentrateccribical mammal species (threatened,
endangered and vulnerable). The stocktaking regstirnates the mammal diversity in Zambia at
around 224 species. The REMNPAS, (2010) on ther dthed reported that aapproximately 43
species of large mammals were important; firstlyacoount of the potential income that can be
generated from their use in photographic and copsivetourism, secondly, their contribution
to local household economies, as a source of preted as a source of income through illegal
market structures, and thirdly, their aesthetiggiraciation by the global community including
their existence value. The large mammals represenitse (9) species of large carnivores
(Carnivora), two (2) species of odd-toed ungulates (Perisstgtig and thirty one (31) species of
even-toed ungulates(tiodactylg and one (1) species of elephant.

According to the 2014 Red List of Threatened Seaeer 28 animal species and subspecies
are considered as threatened, endangered or violleerdnnex 1 lists critical mammal species in
Zambia with their conservation status.

iii) Bird species diversity

Zambia is known to have around 757 species of lasdsf June 2013; this is a comparatively
rich measure of avifauna for a landlocked countisnohated by a single biome. Leonard, (2005)
documents proof that at least 470, of the 757 $rekcies, breed in Zambia. In addition to that,
well over 600 of the species are resident or Afqeital migrants. Furthermore, about 100 are

9 Golding, J.S. (ed.). 2002. Southern African Red Data Lists. SABONET Report No. 14, SABONET, Pretoria.
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non-breeding migrants or vagrants from the Palgaregion and the remainder comprise non-
breeding Afrotropical migrants and vagrants.

Out of 757 species, 15 are listed as either endadgeulnerable or near threatened on the IUCN
red list as of 2014, which indicates an increasenfrl3 in 2010 . The majority of these are
raptors, viz. vultures. Of the fifteen listed smecfour are endangered, ten are vulnerable and
one is near threatened. Table 5 below shows ttesllspecies found in Zambia.

Table 5 Threatened species of birds in Zambia

Common Name Scientific Name Status
Grey-crowned Crane Balearica regulorum Endangered
Ruppell’'s Vulture Gyps rueppelli Endangered
Hooded Vulture Necrosyrtes monachus Endangered
White-backed Vulture Gyps africanus Endangered
Zambian Barbet Lybius chaplini Vulnerable
Wattled Crane Bugeranus carunculatus Vulnerable
Slaty Egret Egretta vinaceigula Vulnerable
Taita Falcon Falco fasciinucha Vulnerable
Black-cheeked Lovebird Agapornis nigrigenis Vulnerable
Shoebill Balaeniceps rex Vulnerable
Blue Swallow Hirundo atrocaerulea Vulnerable
White-headed Vulture Trigonoceps occipitalis Vulnerable
Cape Vulture Gyps coprotheres Vulnerable
Lappet-faced Vulture Torgos tracheliotos Vulnerable
Lesser Flamingo Phoeniconaias minor Near Threatened

Source: Niras 2015

iv) Fish species diversity

Four hundred and ninety (490) species of fish kgglan to 24 families have been reported in
Zambia. The highest fish species richness is fanndake Tanganyika followed by Mweru-
Luapula. Mweru-Wantipa has the lowest fish spedg@mess in the country (Table 4). Cichlids
with 191 species have the highest diversity folldvily Cyprinids (93 species). Endemic fish
species that are confined to one fishery are etgunat 289 and 76% of these are in Lake
Tanganyika. The other fisheries with a reasondblgree of endemism are Mweru-Luapula (24
species), Barotse Floodplain (20 species) and KB species). Species endemism in the rest
of the fisheries ranges from zero in Mweru-Wantip®@ species in Bangweulu.

Lake Tanganyika has a unique fauna. It is estimtitatithe lake has ov@00 species of fistof
which over 70% are endemic to the lake. This figlmeds special attention for fish biodiversity
conservation, especially that it is a transbounsaater body shared by four riparian countries.

v) Plant and animal genetic resources diversity

There are at least 107 cultivated plant speciedammbia and of these 52% are exotic species,
33% are naturalized and 15% are indigenous. Taexalso three species of wild rice that are
related to the cultivated rice. In addition, thare567 crop wild relatives based on 107 cultivated
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crop species In Zambia. The total diversity of domesticatednaals is estimated at 16 species.
These consist of 10 species of mammals and 6 spet€ibirds. Domesticated mammals are
dominated by cattle while birds are dominated hbigldns.

A number of crops, which include maize as a pringtaple, sweet potato and groundnuts are
cultivated almost throughout the country. Otheodiccrops cultivated in some parts of the
country include sorghum, finger millet, rice, cassand beans.

Some of the crops, whose Crop Wild Relatives (CWiRs)e received relatively more attention
in terms of collection, characterization and cowmggon in Zambia include Cowpea
(Vignaunguiculaty Rice Qryza sativg, Finger millet Eleusinecoracanga Pearl millet
(Pennisetumglaucujrand SorghumSorghum bicoloyx. A list of cultivated crops and their wild
relatives and occurrence in Zambia are given inexr

According to a check list of Zambian vascular ptat®hiri, 2005}°, one or more crop wild
relatives are known to exist for about 25 cropgivated in Zambia. Most are wide spread in
terms of their distribution while others are coefiinto few areas.

The gene bank conserves both inter-specific anth-sgecific diversity. The number of
accessions or crop forms for different crops helthe gene bank by December 2007 is given in
Table 4 below.

Table 4: Crop species and number of accessions conserntbd Mational Gene Bank

Crop Species Number of Accessions
1. Groundnuts 1,350
2. Cowpea 561
3. Fingermillet 657
4. Pumpkins Sorghum 297
5. (cucurbits) 641
6. Maize 685
7. Bambara 163
8. Beans 309
9. Rice 196
10.Pigeon pea 153
11.0Okra 245
12.Water melon 75
13.Castor 45
14. Sunflower 42
15. Other Crops 194
Total 5,996

Source: NIRAS, 2015)

In Zambia 82.5 % of the estimated 1,417,992 smkldérofarmers own at least one type of
livestock (cattle, goats, pigs, sheep and donkeyoaltry (chicken, guinea fowls, ducks/geese

20 phiri, P. M. (2005). A SABONET Check List of ZarahiVascular Plants
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and rabbits). Traditional sheep production is cobtreged in Southern, Eastern and Luapula
provinces, accounting for 63% of the traditionalee population, which are mainly of

indigenous fat-tailed and thin-tailed typ@&émost 65% of the total Zambian pig herd consigts o
pigs from indigenous breeds.

The difficulties associated with accessing feedd drugs has made many rural small pig
producers turn to indigenous breeds with little aggment requirements and natural resistance
to diseases compared to exotic breeds.

vi) Invertebrates diversity

The total diversity of invertebrates in Zambia ®imated at 6,135 species (Professor Keith
Mbata, personal communication), of these 69 spamiesendemic and 14 (mainly fresh water
molluscs) are threateneddmong the critically endangered snail species &slamya
mweruensis, Bellamya pagodiform@éd Bellamya pagodiformisnvhile Bulinus nyassanus
Bridouxia ponsonbyand Tanganyicia rufofilosaare vulnerable an#lelanoides admirabiliss
near threatened. The butterAgrea acrita ambiguas also endangered.

Insects comprise the largest known animals in thertebrate group with more than 2,545
known species in Zambia in about 27 different csd@IRAS, 2015}". There are about 229
species of Dragonflies and 12 Mayflies identifieatl &known to exist in Zambia. The areas that
are richest in number of Odonata species and gefertanot necessarily in numbers of
individuals, are swampy areas along forested waterine, which also have a number of
endemics.

There are about 57 identified and known speciedMofluscs in Zambia. The centres of
molluscan endemism are Lake Tanganyika, Mweru-WpaNand the Barotse Plaigedemic
molluscs in Zambia includ&abbiella stanleyi, G. zambica and Mutela zambessethe first
two only known from their type localities: Chitip&astern Zambia and Mankoyo; and
Northwestern Zambia, respectivelylore than 200 Crustacean species are known in w&rio
ecosystems in Zambia, of which more than half adeemic to Zambia. They include 10 species
of freshwater crab (PlatythelphusadPotamonautes platynotuall endemic); at least 11 species
of small atyid shrimp and several copepods (MdrsBa04y2 Table 6shows the other aquatic
species and their numbers known to occur in Zambia.

Table 6: Other aquatic invertebrates known to occur in Zambi

Group Known number of species | Endemic
Leeches 32 12
Sponges 9 7
Byozoa 6 2
Flatworms 17 7
Annelids 28 17

21 . . ..
Based on inventories at Livingstone Museum
2 gee invertebrate report

18



vii) Vertebrates diversity

The diversity of Amphibians (frogs and toads) imitaa is estimated at 74 species and there is
no discernible geographical gradient in specielsness. A total of 13 species are rare having
been recorded in one locality only. The Nyika dwaad Bufo nyikae Figure 6) is considered a
vulnerable species due to its restricted rangblyika plateau.

The diversity of reptiles (lizards, snakes anddisds) in Zambia is estimated at 156 species. A
total of 45 species are considered rare becaugehthwe been recorded in only one locality.

Figure 5: The Nyika dwarf toadBufo nyikag

1.4Trends and Threats to Biodiversity in Zambia
1.4.1 Trends and threats to forest reserves and plaspecies

Changes in the forest reserve status are reviewedadly in internal reporting by districts to
Forestry Department (FD) headquarters. A comparddfD data (Table 6) shows a significant
deterioration in the integrity and quality of fore®serves.Soaring levels of encroachment
through cultivation and settlement have compromigedProtected Forest Areas (PFAs). By
2011, it was estimated that less than half of thee$t reserve estate could be considered free
from encroachment or settlement (Mickels-Kokwe,@ Kokwe, M. 2013,

As stated earlier, the assessment of floweringtgldiversity in Zambia was undertaken using
available data from field inventories. Most of ttiata are based on tree species and therefore
underestimate the diversity of flowering plantghie country. Due to paucity of data the overall
trends of plant species is difficult to acertain.

2 Mickels Kokwe, G. and M. Kokwe. 2014. Forest Mgement Practices with Potential for REDD+ in ZamBiaport submitted to the REDD
Programme, Zambia
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Table 7: National Forest (NF) protected forest reservedambia, by province, 2000 and 2011

Province Total Land 2000 2011 Change Loss of
Area (ha) #of | Area % of # of Area % of National
NFs | under NF | Land NFs | under NF | Land Forest (% of
(ha) Area (ha) Area 2000 estate
area)
Central 9439 450| 15 373225 3.95 N/A 355 132 3.76 -18 093 4.85
Copperbelt 3101400 37 475229 | 15.32 | N/A 448 255| 14.45 - 26 974 5.68
Eastern 6910590 14 683 349| 9.89 N/A 278 035 4.02 N/A -
Luapula 5056 680 8 212547 4.20 N/A 202 663 4.01 -9 884 4.65
Lusaka 2189570 1 186 0.01 N/A 0 0.00 - 186 -
Muchinga - - - - N/A 903 098 - N/A
Northern 14 782 580 23 801592 5.42 N/A 232 188 1.57 N/A -
North-western 12614 090 35 2044 344| 16.21 | N/A 1818 718| 14.42 - 225 626 11.04
Southern 8528290 9 211677 2.48 N/A 211 677 2.48 - -
Western 12 838 600 37 315893 2.46 N/A 312 878 2.44 -3015 0.95
Total 75461 250 180 | 5145162| 6.82 N/A 4699 918 6.23 - 283778 8.65

(Source GRZ 2004*, GRZ 20125

i) Internal threasts to forests

More than 280,000 hectares of forest reserve haen lle-gazetted or excised over the past
decade (GRZ 20123) In North-Western Province, it is estimated taateast 350,000 ha of
national forest is undergoing conversion, a proasgen mostly by mining. The negative
impact of the loss of protected forests in Northstéen Province is disproportionately high.
Most ‘intact’ protected forests in Zambia, i.e. dsts that are not encroached or otherwise
compromised, are found in this province. Thesetlagesame protected forests that would be of
greatest interest to biodiversity conservation.

ii) Deforestation and forest degradation

Among the most important threats to plants andrthebitats are deforestation and forest
degradation. The contour map generated from théiaspmodeling revealed that northern
Zambia has lost much of its primary forest covag(Fe 5), largely due to shifting cultivation
(Chidumayo, 1987b; Sprague and Oyama, 1999). Ehialso the area with the highest tree
species diversity as well as the highest speciasityeof miombo genera. Thus deforestation
and forest degradation are major threats to plasdiversity in northern Zambia. In the east,
central and southern Zambia, conversion of foi@sd o permanent crop agriculture is the main
driver of forest cover loss.

Uncontrolled late bush fires also contribute toe&irdegradation in Zambia (Trapnell, 1959;
Lawton, 1978; Chidumayo, 2013). Most wild firesttdamage forests and woodlands in Zambia
are caused by man (Figure 6). Timing and frequeridyres determine the effect of fire on the
ecosystem. In the natural state, annual early éagan fires burn the ground layer of the forest
in the cool season (from May to mid-August) wheset are dormant. Severe fires, caused by
late dry season burning, are destructive to for€asrent unlawful forest practices have affected
fire frequency and timing.

24 GRZ (2004) Status of forest reserves 20@@restry Department, MTENR.
% GRZ (2012b)The Forest Estate as at 31 December 2Fiitestry Department, Forest Management Unit, MREN
% GRZ (2012a)Degazettion, excision and gazettion of the Foresaté 2004-2011Forestry Department, Forest Management Unit, MREN
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Figure 6: Degradation of savanna woodland by late dry seismim Chisamba area in central
Zambia in 2012%ource Chidumayo, 2013).

iii) Overexploitation

A number of timber trees are known to be locallse#ttened due to overexploitation that has
caused mature individuals to become rare. Thedadedéfzelia quanzensiPaniela ostiniana
Pterocarpus angolensi&haya nyasicandMitragyna stipulosgChidumayo and Njovu, 1998).
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This is in spite of declaring some of these speageprotected or reserved. Currently 17species
of trees are reserved under the Forest Law andheaafore only be cut under license although
in practice this is difficult to enforce. Overhastiag of edible tubers of some orchids, especially
for sale, is also threatening some local orchidutetons. Infact, the orchids occurring on
Zambian markets today are mostly brought in froormZBamia with the Zambian orchid
population being seriously rare (Binghaers. communicatign

iv) Invasive alien plant species

Some introduced species have become very invasigepase threats to ecosystems and their
constituent indigenous flora. Among such weeds lantana (antana camara)and Mimosa
pigra. Lantana has become a serious weed in forestaplams in the Copperbelt area and at
Victoria Falls World Heritage site in Livingstonkantana is known to negatively affect the
regeneration of some indigenous species suddaakinia petersiangLwando and Chidumayo
2009). Although the potential distribution range L@fntana is projected to contract in Africa
under the future climate scenarios, much of Zambilaremain suitable and highly suitable for
this invasive species (Tayl@t al,2012}’. Control of the Lantana weed is difficult becaitse
regenerates both sexually and vegetatively, espe@iam roots. Mimosa pigra together with
the indigenousDichrostachys cinereahave been expanding their range in the KafuesFlat
perhaps due to climate change and flood regimelatgn, at the expense of some indigenous
herbaceous plants and the grassland ecosystenis (@075,

1.4.2 Trends and threats to national parks, game nmagement areas and mammals

It is quite difficult to establish an overall up-tiate picture of the wildlife status and trends in
Zambia due to inadequate data on sightings, sizésdestribution for most species. However,
population data are available for some iconic gguch as elephant, black rhino, and a few
smaller antelopes, such as the Kafue lechwe. Tagradlysis shows that the elephant suffered
sharp declines in population size from the 196059@0s but appears to have started recovering
in the post-2000Assessment of the status of wildlife populations atso be determined from
records of hunted trophies. The analysis of hisabtrophy size data indicates that the majority
of antelopes in Zambia have stable population &iras as there has been no significant change
in the sizes of hunted trophies from the 1960 ésgnt for the majority of antelopes (Nuzzo and
Traill 2013¥°, except buffalo that has shown some decreaseisitle of trophies

The following are the identified key threats to iatal Parks and Game Management Areas and
mammals.

ZTaylor, S., Kumar, L., Reid, N. and Kriticos, D2R12. Climate change and the potential distributiban invasive shruth,antana camara...
PLoS ONE 7(4): e35565. doi:10.1371/journal.pones6635.

Bndira, T.J. 2007. Mapping and modeling of Mimosgrg expansion in Lochinvar National Park, Zambi&c thesis, International Institute
for Geo-Information Science and Earth Observatirschede, The Netherlands.

2 Nuzzo, M. C. and Traill, L. W. (2013). What 50 years of trophy records illustrate for hunted African elephant and
bovid populations. African Journal of Ecology 52: 250 — 253.
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i) Human encroachment

Most threats to mammal biodiversity are as a resfilhuman actions. Unplanned human
settlements in GMAs and encroachment in NPs isabritee major long-term threats to wildlife
survival as this results in the destruction anductidn in the size of available habitat for
mammals. Protected Areas such as GMAs attracesedtits because of their relative abundant
land and natural resources vital to the sustenahcaral livelihoods. High human population
growth undoubtedly means increased demand for fanchuman settlements and farming.
Increased human populations have resulted in isece@emand for more land for agriculture
and loss of wildlife habitat in GMAs. Data from Tab7 clearly show that Bilili Springs,
Namwala and Mukungule GMAs are the most heavilylesttGMAs in Zambia. The GMAs
have almost been completely taken over by settlessnégaving little land for wildlife
conservation. With increasing settlements in GNfs® come human-wildlife conflicts.

Table 7:Estimate of extent of habitat conversion in sonlecded GMAS

GMA Average Size (Km?) | Human Settled Percentage (%) of
Area (Km?2) Human Settled
area
Luangwa Ecosystem GMAs
Mukungule 1,661 1,355 81.6
Munyamadzi 2,675 523 19.5
Lumimba 4,149 959 23.1
Lupande 4,393 1,994 454
Musalangu 7,810 2,769 35.5
Sandwe 1,299 426 32.8
West Petauke 1,498 203 13.6
Chisomo 3,016 552 18.3
Kafue Ecosystem GMAs
Mumbwa 2,089 978 46.8
Bilili Springs 3,678 3,660 99.0
Kafue Flats 1,372 445 32.5
Mufunta 6,411 1,150 18.0
Sichifulo 3,600 645 18.0
Namwala 3,162 2,643 83.6
Nkala 202 68 33.6
Kasonso Busanga 7,780 213 5.0
Mulobezi 3,591 591 16.4

Source Lindseyet al, 20135

i) lllegal wildlife use

Due to high demand for bush meat as is the caseamy of African protected areas, poaching
has not spared the wildlife in many protected aieagdambia. Poaching is often non-selective
thus resulting in harvesting of even productive rhera of wildlife populations.

%Lindsey, P., Nyirenda, V., Barnes, J., Becker, Wambling, C., Taylor, A & Watson, F (2013b): Zambi&ame Management Areas; The
reasons why they are not functioning as ecologiaadleconomically productive buffer zones and whegds to change for them to fulfil that
role.
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Large mammals of size larger than common waterifkiokus ellipsiprymnysare most targeted
due to the large amounts of bush meat they avaitdmmercial purposes. Of various methods
used in poaching, snaring of wild animals still ens common in buffer zones around national
parks (Lindsey et al.,, 2013b). The proximity of m@sotected areas to human settlements
coupled with high unemployment, are some of theseauor this scourge. It has led to the
decline of many wildlife species from these areas.

iv)Habitat degradation

Habitat degradation is another threat to mammalibérsity. Conversion of wildlife habitats for

cropping and livestock grazing including charcoabduction have led to fragmentation of
natural habitats meant for mammal biodiversity. itdbdestruction is exacerbated by shifting
agriculture, burning for charcoal production, auitifor firewood for small-scale tobacco
farming, and the development of mines in some GNBismukonda, 2013,

iv) Mining activities

Mining activities in certain protected areas sushira in Kafue NP, in Lochnivar and the
exploration in the Lower Zambezi and Lukusuzi NRwéh had negative effects on wildlife
species and their habitats. In Lukusuzi NationatkPd&or example, artisanal mining for
aguamarine, tourmaline and red garnets have bé@mgtplace, which has disturbed wildlife
habitats.

TheWildlife Act allows for granting of mining rightin NPs and GMAs as long as an
Environmental Impact Assessment (EIA) which shaakk into account the need to conserve
and protect biodiversity is carried out and appdolg the Zambia Environmental Management
Authority (ZEMA). However, information gathered eailed that about nine mines in Lukusuzi
National Park and Kafue National Park were carryingg mining activities without mining
licenses (OAG, 2014). This means that these mining activities were dpeionducted without
any EIAs having been done. The impact of theirvéts can be noted in Figure 7 belewotal
land and wildlife habitat degradation.

#simukonda, C (2012); 2011 Wet Season Survey ohftiean Elephant and other large herbivores inctelé area of the Luangwa Valley,
ZAWA, Chilanga.

%2 Office of the Auditor General Report, 2014. Zambia
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Figure 7: Impacts of unlicenseshining activities in the Kafue National Paf8ource:OAG, 2014)

v) Late Wild fires

Wild fires have been cited as one of the majordiacaffecting habitats and wildlife. However,
little has been done in controlling fires which baveen identified as a major threat to most
protected areas in Zambia. For example, in the &&fational Park, estimated areas burnt due to
wild fires have increased by 46% from 2004 to 2(Dd&ble 8).

Table 8: Number of fires in the Kafue National Park andneated areas burnt (hectares)

Year No. of fires detected Estimated areas burnt (ha)
2004 5,327 10,443
2005 5,736 13,800
2006 5,028 13,000
2007 5,618 14,792
2008 5,978 15,231

Source Viljioen, 2009

v) Diseases and pesticides

Invertebrates have been documented to be impactgdtisely by the use of non-targeted
spraying of persistent organo-insecticides in tlatml of Trypanosomiasis (Juliust al,
20143 In 1987, an estimated 4,000 deaths of hippopasanaused by anthraBdcillus
anthraciy was reported in the Luangwa valley which alsoee#d buffalo and elephant
(Turnbull et al, 1991%* but the hippopotamus population appears to havevezed well from
the outbreak following a peak population aroundgL98

1.4.3 Trends and threats to birds

Zambia has around 757 (30% of total bird specie&fiicta) species of birds as of June 2013
showing an increase on the total number of 733rtegan the Fourth National Report (2009).
As of 1999 only seven (7) species were listed ataegered while the current stocktaking
reports indicate that this number has increasetltNIRAS, 2015)).Over the past 15 years, a
decline of around 359 has been recorded in site occupancy (occupied afesuitable habitat)
in most important bird areas. Table 9 shows thetkeesats, proximate drivers and the primary
indicator of the severity in each habitat type.

** Julius D. Elias, Jasper N. ljumba and Florence A. Mamboya (2014) Effectiveness and Compatibility of Non -
Tropical Bio-Monitoring Indices for Assessing Pollution in Tropical Rivers - A Review. International Journal of
Ecosystem 4: 128 -134.

34 Turnbull, P. C., Bell, R. H., Saigawa, K., Munyenyembe, F. E., Mulenga, C. K. and Makala, L. H. (1991). Anthrax in

wildlife in the Luangwa valley, Zambia. The Veterinary Record 128: 399 — 403
% BirdWatch Zambia, Species Status and Trends rep@i?
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Table 9 Threats to birds, drivers, severity and indicator

WETLAND HABITATS

WOODLAND HABITATS

Habitat Loss

DRIVER(S) SEVERITY INDICATOR DRIVER(S) SEVERITY [ND ICATOR
-Invasive plant -HIGH Reduction in both diversity -Uncontrolled -HIGH Reduction in both diversity,
infestations and abundance bush fires and abundance

-altered flood
regimes (dams and
water abstraction
for hydropower and
irrigation)

-Deforestation ang
land clearance for|
settlements and
agriculture

)

Hunting -Recreation (birds | -HIGH Reduced species -Reduced species -HIGH Reduced species abundan
Pressure as pets and illegal abundance(Shoebif| abundance and

trade) Crowned Crane and the | diversity

-Food insecurity in White-headed Vulture)

rural households
Bird Food -Over fishing by -MODERATE | Reduction in species -Over use of -LOW Reduction in species
Shortage use of improper diversity pesticides diversity

fishing methods
Droughts, -Long periods of | -MODERATE | Reduction in both diversity -Long periods of | - Reduction in both diversity
floods and dryness, and abundance dryness MODERATE | and abundance
Temperature | -floods and -floods and (Black-cheeked Lovebird)
variation increased water increased water

retention retention
Source Adapted from BirdWatch Zambia, Species StatusTaedds report, 2012.

% Mullers and Reid, 2011
%7 BirdWatch Zambia (BWZ) 2012
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1.4.4 Trends and threats to aquatic systems and fiis

According to the recent Catch Assessment Survay®idtezhi-tezhi, Lusiwashi, Kariba, Upper
Zambezi, Tanganyika, Mweru Wantipa, Mweru Luapulad aBangweulu fishery areas
(Department of Fisheries, 20#%)the CPUE fokapentaon Lake Kariba showed a decline from
177 to 72 kg/boat/night while effort had increasesmendously; commercidapentawas no
longer taking place on Lake Tanganyika with incegh®perational costs cited as the major
reason; and overall, the total fish catches ina@dsy slightly over 7% from 75,187 MT
recorded in 2013 to 80,826 MT in 2014 mainly atitddl to increase in fish catches on the
Bangweulu, Mweru Luapula and Tanganyika fisheryaréhe least contributors to the national
catch over the same period were Lower Zambezi (M/B, Lusiwashi (833 MT), and
Chambeshi (945 MT)Complete production data for the period 1954 to42@&re available for
the Kafue fishery and trends for this fishery ah®vwen in Figure 8. For this fishery, total
production peaked in the 1980s and started to rkech the 1990s before decreasing to the
lowest levels in the post-1990s.. Recent fish hiediity studies were confined to the Zambezi
Basin and Lake Tanganyika. As a result, it is diffi to assess the trends in fish biodiversity at
the national level while the threats reported arespecific areas where the current studies have
been confined.

The following are the key threats and drivers toaig systems and fish biodiversity noted since
the Fourth National report.

i) Habitat modification

Habitat modification for aquatic ecosystems arisenty from damming of rivers, siltation and
introduction of exotic organisms. The damming ofers relating to the construction of
hydroelectric power stations has, significantly rdped the fish fauna of the Middle Zambezi
Basin. The Middle Zambezi has been completely cednlgy the construction of two great
reservoirs, Lakes Kariba and Cabora Bassa.

The planned construction of dams at Devil's andbBatGorges, as well as some sites below
Cabora Bassa, could destroy the last remainingrineehabitats and fishes of the Lower

Zambezi. As the need for electricity increases, demnand for the construction of additional

hydroelectricity projects increases. Currently glaamme underwayfor establishing hydroelectric
projects along the Kalungwish River. This is areanere the biodiversity of the river system is

not well known.

i) Invasive alien species

Aquatic weeds like the water hyacintBi¢hhornia crassipes Kariba weed $alvinia molestp
and carpet weedAgolla filiculoideg continue to cause problems in many rivers systerhis
can be noticed in the Maramba River in Mosi-Oa-TauMational Park, the Kafue River in the
Kafue National Park and Zambezi River in Lower ZaaitiNational Park. Cray fish have been
recorded as being on the increase in the Kafueerfysiposing a threat to the other aquatic
organisms in the fishery requiring better monitgrof the fishery for biodiversity conservation
and fish production purposes.

% Department of Fisheries (2015). 2014 fisheries statistics: Annual report. Chilanga.
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iii) Poor aquaculture practices

The exotic Nile tilapia@reochromis niloticusescaped from aquaculturgo the Kafue River in
the 1980s (Schwanck, 199%®and in 2008 this species was distributed throughioe Kafue
River between ltezhi-tezhi and Kafue Gorge dams iands now common as the nati@
andersonii(Deineset al, 2012). Clearly this exotic species is incregsiha faster rate and may
well out-dominate or replace the native tilapidha Kafue fishery in future.

1.4.5 Trends and threats to invertebrates and theihabitats

The IUCN red list data of 2014 records 14 inverdgdispecies as threatened in Zambia of which
majority are fresh water molluscs. The following ¢he key threats and drivers identified for
invertebrates and their associated habitats thed net reported in the Fourth National Report.

i)Pollution

Freshwater systems have been shown to be particulainerable, as discharges tend to spread
rapidly here than in other ecosystems. StudiesherKiafue ecosystem (Chama and Siachoono
2015} indicate that effluents from the mines affectes diversity of butterflies, dragonflies and
other benthonic invertebrates by significant leweith increasing redox, electrical conductivity
and turbidity.

Although this fact may need further investigatioNsyth-western province which has become a
hive of mining activities is also a centre of ené®m for most odonatan species in Zambia.
Therefore, particular attention should be directed conducting impact assessments for
infrastructure and mining developments in thesasate safeguard the invertebrate diversity.

i) Overexploitation of edible invertebrates (Capgitar worm)

Recent reports indicate that the quantities ofrpdtar worm in Mpika, Chinsali and central
Zambia have significantly reduced between 2008 20#3. There could be several factors
attributed to this reduction. With minimal barrigcsentry into both the collection and trade of
the worm, coupled with increasing incidence of ptwen landscapes where the worms are
found, there is a general increasing trend of oy@o#tation and a decline in selective harvesting
(Akpalu, 2007:§%. If sustainable measures are not put in place,tteihd may lead to depletion
of the regeneration base of the worm consequemdgting an imbalance in the ecological
equation of nature and deprive communities of la simurce of cheap animal protein.

iii) Uncontrolled fires
Frequent uncontrolled fires impact on all groupsnsiects and soil invertebrates. For instance,
the species range restricted Aminogrion rarumknown to exist in Makutu and Mafinga

%9 schwanck, E.J. (1995). The introdud@tkochromisiloticusis spreading on the Kafue floodplain. Hydrobiobgil5: 143 — 147

40 Chama, L. & Siachoono, S. (2015). Effectivenesiafs, butterflies, dragonflies, damselflies andertebrates as indicators of freshwater
ecological integrity. Geophysical Research Vol. BGU2015-13383, 2015.

4 wisdom Akpalu, Edwin Muchapondwa & Precious Ziktf2007) Can the restrictive harvest period potionserve mopane worms in

Southern Africa? A bio-economic modelling approatiorking Paper Number 65. Center for EnvironmeBEtinomics and Policy in Africa
(CEEPA), University of Pretoria
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mountains is threatened by uncontrolled fires.

The IUCN lists one species of butterfly as endaagjeghcrea acrita ambigua This species is
characteristic of grassland of Kataba area neaob&di GMA with not many threats except the
frequent forest fires that destroy the larvae(NIR2&L5).

Trends and threats to agrobiodiversity

Although Zambia has not officially sanctioned threwing of GMOs, the country continues to be under
threat from importation of agricultural productgy.efruits and vegetables, which pose a healthtaghe
population in the long-term. There is also moumtioressure from seed companies to introduce
genetically modified seed varieties. It has alserbobserved that more and more land continues to b
taken up by cash crops (monocrops) such as cdtibacco and hybrid maize, thereby reducing the land
area under traditional crops and by implicatiorfama genetic diversity (NIRAS, 201%5) Landraces are
desirable for their special characteristics suchtasability, taste, resistance to drought andgpesthere
has been an increasing trend among small-scalemecgent farmers growing maize to use hybrid seed.
For example, the area under hybrid maize produdias exceeded the area under local maize varieties
and continues to increase since 2006 (GRZ Crogéstang surveys).

Climate change - Future scenario crosscutting thtea

Although IPCC scenarios project that southern Afrigll experience a declining trend in rainfall ohgy

the 2f' century, there has been little consistent changad) in annual rainfall in Zambia; however
inter-seasonal and intra-seasonal variability inuah rainfall remains high and this is likely tontmue
during most of this centunyStudies (Couroche Kalantary, 20f0jndicate that Zambia’s fish are in
danger. Water levels are predicted to lower dowriviars and lakes, subsequently affecting the fiighi
industry. Some fish species such as the breamsandéhes, which are the most vulnerable ones, might
not survive the environmental change. Some commesnitiso depend on various animals as a source of
nutrition. For example, puku, lechwe and waterbueils impact their surrounding communities when
their migrating behaviors will alter due to the obas in rainfall frequencies. Also, higher tempamred

and droughts will prevent the forests from regetegaproperly. All these indications point to theedl

for urgent attention to be paid to climate charayebfodiversity conservation.

*? Based on expert observations from the Ministry of Agriculture and Livestock
* Couroche Kalantary, 2010. Climate Change in Zanhigacts and Adaptation. Global Majority E-Journéd]. 1, No. 2, pp. 85-96
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PLAN, ITS IMPLEMENTATION AND THE MAINSTREAMING OF B

CHAPTER 2
CURRENT STATUS OF THE NATIONAL BIODIVERSITY STRATEG Y AND ACTION

IODIVERSITY

2.1 Country Biodiversity Targets and Actions Taken

Zambia’s 1999 National Biodiversity Strategy andtige Plan (NBSAP) set out a total of 14
targets (Table 10). However, the implementationtlod Strategy towards the set targets
encountered a number of problems, notably: (a) laicka monitoring framework to assess

changes

in the baselines;

(b)

inadequate

a cadm framework to streamline

implementationand (c) absence of a financing fraorkwith clear commitments from both the
Zambian Government and external sources.. The oh@fitoring plan developed by Guvega

al. (2001f* was never fully developed or adopted. A cursemiaw of achievements towards
the set targets under the 1999 NBSAP shows verkwéeact results (Table 10, column 4).
Most of the actions taken could broadly be clasdifis means rather than ends in meeting the set
targets. In other cases, there were no direabraetiaken and hence there were no data available

(Table 10).

Table 11 Biodiversity Targets under the 1999 NBSAP andi@gcéments

1
Goal

2
Objective

3
Expected Outcomes/Targets

4
Achievements To Date
(Actions taken)

1. Ensure the
conservation of a full
range of Zambia's
natural ecosystems
through a network of
prote¢ed areas of
viable size.

11

To assess thcoverage of
Zambia's ecosystems ineth
existing protcted areas

network in order t@nsue
inclusion of all of Zambia's
major ecosysims.

Report on the aajuacy of the
coverag of the existing
protected areas ework and
identification of unproécted
areas that need to gaztted
as PAs.

- Undertook reclassification
of Zambia’s PA system
which identified gaps in
species representation in the
wildlife protected areas and
recommended for additiond
types of protected areas(e.g.
community parks,
community protected forest
areas).

- Completion of the National
Forest Inventory (ILUA) in
2014

- Completion of the national
aerial wildlife survey in 2013

1.2

To modify the existing
protected areas network t
include representative
areas of viable size of all
of Zambia's major
ecosystems.

New areas for inclusion in the
protected areas network
identified and new protected
areas gazetted.

- Creation of Lusaka Nationg
Park bringing the total
number of parks to 20.

- Game Management Areas
(GMAS) rose from 33 to 36
by 2014.

1.3

To enhance the effective
participation of the
stakeholders in the
management of the
Protected Area (PA)
network.

Local and broad participation
in the protection and
management of the PA netwo
in place.

- Creation of community
parks (.e.g., Simalaha
Community Conservancy ir
Mwandi District, Western
Province)

- Involvement of the private
sector in the effective

4 Guveya, E., M. Kokwe and E. Hachileka. 2001. BenNBSAP Monitoring System (A. Moiseev, ed.). Beqmn a workshop held at the
Holiday Inn, Zambia. 21-24 May, 2001.
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management of national
parks (e.g., Liuwa and
Kasanka National Parks)

2. Conservation of the | 2.1 To conserve the genetic | Genetic diversityf traditional | No data
genetic diversity of diversity of traditional crop varieties and their wild
Zambia’s crops and crop varieties and their relatives conserved.
livestock. wild relatives.
2.2 To conserve the genetic | The conservation of genetic | No data
diversity of traditional diversity of traditional
livestock breeds. livestock breeds.
3. Improve the legal and | 3.1 To strengthen and develoj Establishment of enabling - Formalization of the Nationa

institutional framework
and human resources

implement the
strategies for
conservation of
biodiversity,
sustainable use and
equitable sharing of
benefits fom
biodiversity.

appropriate legal and
institutional

frameworks for the
management of
biodiversity in Zambia's
PAs.

institutional and legal
framework for sustainable
biodiversity management

Tree Planting Programme
- Development of the new

Forest Policy (2014)
- Completion of the National

REDD+ Strategy
- Launch of the Lake
Tanganyika Integrated
Management Project to
promote sustainable
management of the lake and
natural resources in the bas
Revision of the Wildlife Act
and Policy
Completion of the national
aerial wildlife survey and
inventory (2013)
Implementation of the
Kavango-Zambezi
Transfrontier Area (KAZA)
to protect wildlife migratory
corridors and populations in
Angola, Botswana, Namibia,
Zambia and Zimbabwe
Enactment of a new
Environmental Management
Act which emphasizes
enforcement of EIAs, SEAs,
wetland protection and
regulation of mining in
protected areas
Amendment of Fisheries Act
of 2009 to provide for co-
management
Enactment of new Fisheries
Act of 2011 promulgating
restrictions in fishing
methods, special fish
management areas, and
aquaculture.

3.2 To develop a co-ordinatior
mechanism among
institutions responsible for
biodiversity management

The establishment and
implementation of a
coordination mechanism
among institutions responsible
for biodiversity management.

No data.

3.3 To improve Biodiversity
knowledge in Zambia

Increased knowledge of
biodiversity among the

stakeholders.

No data
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4. Sustainable use and
Managementof
Biological Resources.

4.1

To develop and implemen
local management system
that promote sustainable

use of biological resource

The establishment of
management systems that
promote sustainable use of
biological resources and their
implementation.

No notable action during the
current reporting period..

4.2

To establish the
sustainable maximum
yields of biological
resources and design and
implement a system of
monitoring their utilization
and management.

An established and fully
functional monitoring system.

No data

5. Develop an appropriatg
legal and institutional
framework and the
needed human
resources to minimise
the risks of GMOs

51

To establish an appropriat
institutional framework for
bio-safety.

Appropriate institutional
framework for bio-safety
established.

- Development of Biosafety
Act in 2007 and Biosafety
Regulations in 2010
promulgating protection of
local biodiversity and safety.

- Establishment of a National
GMO Detection Laboratory.

52

To develop adequate
human resources for bio-
safety.

Adequate human resources fo
bio-safety are developed and
put in place.

No data

6. Ensure the eqtable
sharing of benefits
from the use of
Zambia's biological
resources.

6.1

To devebp and adopt a
legal and istitutional
framework, which will
ensure that benefits are
shared equitably.

Equitable sharing of benefits.

- No notable action during
the current reporting period
Institutionalization of

6.2

To create and strengthen
community based natural
resources management
institutions.

The effective management an
utilisation of natural resources
by traditional establishments
and local communities.

No notable action during the
current reporting period but
notable action not reported in
the fourth national report
include:

- Formation of the Zambia
Natural Resources
Consultative Forum
(ZNRCF) (currently very
weak and not fully
functional)

- Formation of the Zambia
CBNRM Forum (currently
very active)

- Formation of the Zambia
Climate Change Network
(ZCCN) anchored on stron
community advocacy and
engagement (currently very
active)

2.2 Revision and Update of the 1999 NBSAP

Revision of the 1999 NBSAP is currently ongoing amglves nine (9) steps as follows:
1. Scoping — gathering of baseline data;
2. Stocktaking and status assessment;
3. Thematic analysis;

4.

Identification of major strategies;
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Setting national targets, principles and priorities

Development of the revised National BiodiversityaBtgy and Action Plan and
formulation Fifth National Report;

7. Development of implementation plans;

8. Assessment of institutional arrangements; and

9. Assessment of resource needs.

oo

2.2.1 Scoping- gathering of baseline data

The gathering of baseline data on Zambia’s bioditerassets will entail a detailed literature
review synthesizing both old and new studies ordibgrsity in Zambia and focus on the
following aspects:
- Type and distribution of key species and their tabj
- Type and distribution of key natural and semi-naltecosystems (e.g., forests, wetlands,
grasslands, mountains).
- Type and distribution of key modified ecosystemg.(eagriculture, plantations)

The output will be a synthesis of updated data amizia’s biodiversity and ecosystems.

2.2.2 Stocktaking and status assessment

The review of the Country Study undertaken in Zamhi1998, and accompanying stocktaking
reports, which led to the formulation of the 199B\P, were reviewed as an initial step in the
stocktaking and status assessment. For each kdivéisity asset, the following attributes will
be assessed:
* The ecological status (e.g., ecosystems integgfigcies diversity and genetic diversity,
etc.)
 The threat status (e.g., invasive species, fragatient pollution, climate change
vulnerability, rate of loss, etc.)
« The protection and conservation status (e.g., @egre protection, harvest limits,
restoration for resilience opportunity, etc.)

The output of the stocktaking and assessment pedvdetailed information on the status of
different biodiversity components including threatpportunities and unmet needs.

2.2.3 Thematic analysis
Key thematic analysis will focus on the followingd themes:
- Comprehensive protected area assessment;
- Comprehensive climate resilience assessment;
- Ecosystem services valuation and mainstreamingsiseat;
- Natural resource management assessment; and
- Enabling policy environment assessment.

The output involved detailed thematic reports ootguted areas, climate resilience, ecosystem
services valuation and mainstreaming, natural megoumanagement, and enabling policy
environment — highlighting opportunities and gaps.
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2.2.4 ldentification of major strategies

This will entail development of:
- Comprehensive protected area strategies;
- Climate resilience and restoration strategies;
- Mainstreaming strategies;
- Natural resource management strategies; and
- Enabling policy environment strategies.

The output will include detailed thematic strategen protected areas, climate resilience and
ecosystem restoration, mainstreaming, natural resommanagement, and enabling policy
environment — to feed into the setting of natidaadets, principles and priorities and subsequent
development of the Strategy and Action Plan.

2.2.5 Setting National Targets, Principles and Pridties

Using results from the stocktaking and status assest, the developed thematic strategies, the
guidance given by the COP 10 directive through Alghi Biodiversity Targets, a review of
national policy goals, and stakeholder consultatighis step will involve a process lodiilding
consensus on national biodiversity targets andrires for the period leading up to 2020 in line
with the recently adopted CBD Strategic Plan (2@020) and its associated Aichi targets and
indicators.

2.2.6 Development of the Revised National Biodivetg Strategy and Action Plan and Fifth
National Report

Based on national acceptance and endorsement obutmuts from the stocktaking and
assessment, identified strategies, the set natiargéts and principles, the draft NBSAP will be
developed. The draft NBSAP will be subjected toalp sub-national, expert and national level
consultations. Based on stakeholder feedback, tdtiesind expert peer review, and close client
consultation, a final NBSAP shall be prepared.

2.2.7 Development of Implementation Plans

In consultation with key stakeholders and drawiranf the draft revised NBSAP’s strategies
and actions, we will develop appropriate implemgotaplans that take into account, among
other things, human and technological needs, conuation, capacity-building and outreach.
We note the urgent need for resource mobilizatameffective implementation of the revised
NBSAP. The output from this step is an implementatplan with clear implementation

arrangements adapted to Zambia’s institutionalrenment and economic realities.

2.2.8 Assessment of Institutional Arrangements

A robust institutional arrangement is needed fa #ffective implementation of the NBSAP.
Based on lessons learned from implementation ofl®@9 NBSAP and through stakeholder
consultations and the identified suitable impleragah plan, an institutional arrangement option
that is acceptable to the stakeholders, and wititenGovernment’s means and capacity shall be
recommended. In addition, a monitoring and repgrimd information exchange framework
shall be recommended.
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2.2.9 Assessment of resource needs

Resource needs entail financial, human and matesalurces required to effectively implement
the NBSAP. Assessment of financial resources neattetl be based on the identified key
priorities to be financed. Potential financing sms (including through mainstreaming) at
national, bilateral and multilateral levels shadl identified. Based on the results of institutiona
arrangements assessment, human and technologscairce needs including capacity building
and outreach mechanisms shall be recommended fieetieé implementation of the revised
NBSAP. The Biodiversity Finance Initiative (BIOFINpr which Zambia is a pilot country, will
help strengthen the financing framework for thesed NBSAP.

2.3 Mainstreaming of Biodiversity into Relevant Setoral and Cross Sectoral Strategies,
Plans and Programmes

Between 1999 and 2014, Zambia has undertaken aearuaibPolicy, Legal and Regulatory
(PLR) reforms, all supportive of biodiversity consgion in the country. Table 1lprovides a
summary of such efforts. In terms of PLR reformd ashevelopment, Zambia has made
significant strides towards achievements of itstagjets to gablish an enabling institutional
and legal framework for sustainable biodiversitynagement and an appropriate institutional
framework for biosafety (Table 11). Among the kashievements was the enactment of the
Environmental Management Act (EMA) in 2011. The AMs the parent environmental
legislation regulating environmental issues in tbeuntry with strict requirements for
Environmental Impact Assessment (EIA) and Stratégneironmental Assessment (SEA) for
any large scale development projects.
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Table 12 Zambia’s efforts towards mainstreaming biodivigrei the relevant Policy, Legal and
Regulatory frameworks.

Type of Name Relevant Sections Incorporating Biodiversity
Instrument

Environmental - Principles governing environmental management,iS@e&(e): Equitable access

Management Act (2011) to environmental resources shall be promoted aedfuhctional integrity of
ecosystems shall be taken into account to enswestistainability of the
ecosystems and to prevent adverse effects;

- Conservation of biological diversity, Section 26(Ihe Minister shall strive tq
attain the conservation of biological diversity,ettsustainable use of it
components and the fair and equitable sharing @b#mefits arising out of th
utilization of biological resources;

- Conservation of biological diversity in-situ, Secti27(1):The Minister may, in
consultation with the Agency and the appropréaithorities, make regulatior
providing forin-situ conservation of biological diversity.

- Conservation of biological diversity ex-situ, Seot28(1):The Minister may, in
consultation with the Agency and the appropriatdhauties, make regulations
with respect t@x-situconservation of biological diversity;

- Environmental Impact Assessment, Section 2%&gd for EIA for any projec
that may have an effect on the environment; and

- Duty to inform Agency of intention to develop, BecB6 (3b) and (3c): @
extension or alteration of an existing industriatifity or plant, agricultura
scheme, business or any other undertaking shatldeened to be new if the
extension will alter the ecosystem or alter thalbiersity regime.

Forest Bill (2014) - Establishment of national forests, local forest®tamical reserves, private
forests, community forests and jointly managedststePart 1ll, Sections (10),
17), (24), (26), (29) and (36), respectivetl these provisions promulgat|
sustainable utilization and conservation of fol@etiversity;

- Declaration of protected flora and recovery plams protected flora, Part V
Sections (47) and (48), respectiveéhhe Bill allows for the Minister to declar
any rare or endangered flora as protected and r@cquiy category of land fqg
the recovery of such flora.

Water Resources - Water Resources Management Authority (WRMA) anctians, Part Il, Section

Management Act (2011) (8): The Act obliges the WRMA, in considering, formutagiand implementing
any proposal for the use, management, developniezspdoration of any wate
to have a plan that contains measures to avert@maental degradation and to
take into account regulations, standards and goekelissued by, or under, the
Environmental Management Act, 2011; and

- Catchment Councils, Sub-catchment Councils, WatsgrdJ Associations angd
their functions, Part Ill, Section 18(1The Act urges the Authority through the
Catchment Councils to ensure catchment protectémgurce quality monitoring
and evaluation and to implement regulations anddejinies on catchment
protection to conserve water resources and bicsliyer

Fisheries Act (2011) - General principle, Section 12(i)he need to preserve biodiversity in fishery
waters; and

- Management plans, Section 28(4b&fore preparing a management plan, the
Director of Fisheries shall consult with any Govaent or other relevant
authority concerned with general conservation daadikersity matters.

Mines and Minerals Despite being a recent piece of legislation, thefAids to recognize the importa%:

D wn
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Development Act (2012) | role of biodiversity conservation and allows fomeiial development in protect
areas. However, the Act mentions the importandereft nurseries or plantatio
and of national forests or local forests and advidevelopers to take this in
account and have written consent and be in congdiawith the relevan
provisions of the Forest Act in the managemenhe$é resources.
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Biosafety Act (2007)

Relevant specific objectives:
- Regulate the research, development, applicationpoitn export, transit
contained use, release or placing on the markedingf genetically modified

organism whether intended for use as a pharmaeguiod, feed or processing,

or a product of a genetically modified organism;

- Ensure that any activity involving the use of amnetically modified organism

or a product of a genetically modified organismverds any socio— econom

impact or harm to human and animal health or amyadge to the environment,

non-genetically modified crops and biological dsigr; and

- Set and implement standards for the assessmehiagwa and management of

any potential risk involving the use of any geratic modified organism o
product of a genetically modified organism.

Policies

National Policy on
Environment (2007)

Relevant Specific Objectives:
- To promote the sound protection and managementaafhfa’s environmental
and natural resources in their entirety, balandhg needs for social an

economic development and environmental integritythe maximum extent

possible, while keeping adverse activities to theimum;
- To ensure broad-based environmental awareness @ndhitment to enforce

environmental laws and to the promotion of envirenial accountability;
- To build individual and institutional capacitiesdostain the environment;
- To regulate and enforce environmental laws; and

- To promote the development of sustainable indusirid commercial processes

having full regard for environmental integrity.

National Forest Policy
(2014)

Relevant Specific Objectives:
- To ensure the integrity, productivity and the depehent potential of the foreg
resources;

- To ensure adequate protection of forests, by empogvéocal communities and
promoting the development and use of wood, non-wimwdst products and

services;
- To ensure sustainable management of forest ecosystnd biodiversity
through the application of both scientific and ldaaowledge;
- To improve the role of forests in the provision e@fosystem services ar
abatement of climate change; and
- To ensure the establishment and sustainable mamagerhforest resources fa
wood fuel production.

National Agriculture
Policy (2013)

Relevant Specific Objectives:
- To promote the sustainable management and usewhheesources; and
- To mainstream environment and Climate Change imgjnieultural sector.

Draft National Policy on
Climate Change (2012)

Relevant Specific Objectives:

- Provide a conducive and enabling policy framewar#t a concerted programm
of action to minimize the impacts of climate chanigased on existing sector
policies and strategic plans;

- Provide a coordinated approach and overall guidamdbe implementation o
climate change activities including climate charagtaptation and mitigatio
programmes, awareness creation, education, capacitiging, technology
development and transfer, and financing, amongrsthe

- Put in place robust adaptation and mitigation messoeeded to minimize risk
associated with climate change and maximize oppiigs as well as
monitoring, verification and reporting systems;

- Promote multi-communication and dissemination patsv and enhanc
awareness and understanding of climate changasidpacts;

- Promote development pathways that generate co-tenafl provide incentive
for addressing climate change more effectively;

- Promote Zambia’'s effective participation in the kb climate change
negotiations;

- Promote investment to achieve climate-resilient lamdemission development;

- Promote and support research on climate changeaiability; and

- Establish a long term institutional arrangement ifoplementation of climate

C

—

o
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change actions.
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Mining Policy (2013)

Relevant Specific Objectives:
- Achieve a socially and internationally acceptafiddance between mining an
the biophysical environment and to ensure thatabée standards of health
safety and environmental protection are observedalbyparticipants in the
mining sector.

Water Policy (2010)

Energy Policy (2008)

Relevant Policy Measures:
- Provide appropriate financial and fiscal instrunserfor stimulating the
production and use of biomass.

Fisheries Policy (2011)

National Climate Change
Response Strategy (2012

Relevant Specific Objectives:

- Enhancing sustainable agricultural production awdifsecurity;

- Sustainable water resource management;

- Protecting health from climate change and climateability;

- Developing sustainable land use systems;

- Climate-proofing infrastructure;

- Developing a less-carbon intensive transport system

- Ensuring the resiliency of the energy systemsitoatic shocks;

- Investing in/developing less carbon-intensive epaggtems; and

- Mainstreaming: Climate Screening and Proofing edrrout in all relevan
sectors.

=]

=~ D

Programme (2013)

0 z 2
ko) National Agriculture Key Components:
ok Investment Plan (2013) | - To improve land-use planning and enhance commupiyticipation in
‘§ integrated land-use systems (land administratichraanagement);
o) - Efficient water use and management;
E - Promotion of afforestation, community woodlots aggoforestry;
© - Promotion of efficient energy use from natural regses;
o - Sustainable capture fisheries management; and
- Promotion of sustainable crop and livestock proiduact
Integrated Water Relevant Specific Objectives:
Resources Management | - Integrated management of all the resources indtEhment areas;
Implementation Plan - Improved water resources planning and management;
(2008) - Improved water use and allocation efficiency;
- Increased access to safe water supply and sanitatithe urban, peri-urban and
rural population;
- Provision of adequate, safe and cost effectiveewatipply and sanitation
services with due regard to environmental protectmd
- Monitoring and evaluation of performance of the ggeanmes and projects i
order to determine their environmental impacts.
National Adaptation The aim of the programme is to improve the cong@maof biodiversity to
Programme of Action on | mitigate the impacts of climate change and prommslience among local
Climate Change (2007) | communities and businesses.
& Lake Tanganyika The LTIMP is aimed at realizing effective and sirstale management of Lak
S Integrated Management | Tanganyika and other natural resources within #@rbwith the end objective @
% Programme (LTIMP) contributing to sustainable conservation of thedhversity of the lake basin as|a
= (2009) trans-border natural resource.
DE_ National Tree Planting The aim of the programme is to plant a total 00R,0a of exotic tree plantatio

as well as community woodlots, in each of the Idvijmces. Additional objective
include improving protection of ecosystem serviceach as watershe
management and biodiversity conservation througldugced pressure o
indigenous forests.
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CHAPTE Il

PROGRESS TOWARDS THE 2010 AICHI BIODIVERSITY TARGE TS AND POST
2015 TARGETS SUSTAINABLE DEVELOPMENT GOALS

3.1 Progress Towards the 2010 Aichi Targets

The progress towards the implementation of thet&jra Plan for Biodiversity 2011-2020 and
its Aichi Biodiversity Targets began in earnest Zambia in December 2014 due to
administrative challenges that Government faceda a®sult of the restructuring of some
Ministries, including the one responsible for th80C which took quite long following the
change of government in 2011. However, even befoeecpommencement of revision of the
1999 NBSAP, some activities and projects which hHasen undertaken have made contribution
towards meeting some of the Aighi Biodiversity Tetgy The matrix below attempts to show the
progress made in achieving some of these targets.

3.2 Table on Progress Towards Meeting the Aichi Baiversity Targets

Aichi Targets Actions Outcomes | Level of Indicators used | Cases or
Taken to Achieved | Progress Made | for assessment | success
Achieve Aichi (high, medium stories
Targets or low, or using
percentage or
traffic light)
Level of
1. By 2020, at the latest, Several awarenesp Increased awareness
people are aware of the valuesctivities over the | levels of High among key Symposium on
of biodiversity and the steps | years, including in| awreness and stakeholders successes and
they can take to conserve andprocess of increased (Government, lessons learnt
use it sustainably. reviewing coverage by TAs, Business, | in conservation
NBSAP media Local in Zambia over
communities, 50 years since
etc.) of the independence,
values of May 2015,
biodiversity and | University of
steps taken to Zambia, Lusaka
medium conserve and use
it sustainably
Actual change in
human behaviou
towards
biodiversity
conservation
2.By 2020, at the latest, Specific chapters|
biodiversity values have been No much work Low within the
integrated into national and | done SeNDP
local development and integrating
poverty reduction strategies biodiversity
and planning processes and Low values.
are being incorporated into Number of
national accounting, as provincial and
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appropriate, and reporting
systems.

Procinces and

district
development

)

districts include Local plans medium plans integrating
biodiversity in which include biodiversity
their local biodiversity values
development consrvation
plans ¢ Number of
planning
processes
incorporated into
the national
planning and
budgeting systemn
including
reporting
mechanisms
3.By 2020, at the latest,
incentives, including Incentives for Community ¢ No. of CRBs
subsidies, harmful to wildlife Resource Medium established in Mechanism for
biodiversity are eliminated, | conservation Boards GMAs benefit sharing
phased out or reformed in among through which with
order to minimize or avoid communitities communities « Increase in level | communities
negative impacts, and positie participate in of community through CRBS
incentives for the wildlife involvement in in GMAs from
conservation and sustainablég conservation conservation revenue from
use of biodiversity are and receive activities hunting
developed and applied, benefits concessions an
consistent and in harmony other sources o
with the Convention and incomes
otherrelevant international
obligations, taking into
account national socio
economic conditions
4.By 2020, at the latest,
Governments, business and Established and
stakeholders at all levels havieNot much work updated baselines for| Not yet
taken steps to achieve or hayedone on this Not yet low sustainable production
implemented plans for and utilization of
sustainable production and fisheries, forests and
consumption and have kept wildlife
the impacts of use of natural
resources well within safe
ecological limits.
5. By 2020, the rate of loss of Afforestation,
all natural habitats, including| reforestation and REDD+
forests, is at least halved and promotion of On-going medium % reduction in the Strategy which
where feasible brought close| regeneration rates of deforestation| has been
to zero, and degradation and developed will
fragmentation is significantly contribute to
reduced this
6. By 2020 all fish and * Re-
invertebrate stocks and stocking of
aquatic plants are managed | Regulation of fish
and harvested sustainably, | fishing gear used,| On-going medium % reduction in species

legally and applying
ecosystem based approache
so that overfishing is avoided
recovery plans and measure
are in place for all depleted
species, fisheries have no

fish bans to
spromote fish to
, Spawn

D

significant adverse impacts g

unsustainable and
illegal fishing
practices

e promotion
of cage
fish
farming in
selected

fisheries
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threatened species and
vulnerable ecosystems and
the impacts of fisheries on
stocks, species and
ecosystems are within safe
ecological limits

7.By 2020 areas under
agriculture, aquaculture and
forestry are managed
sustainably, ensuring
conservation of biodiversity

e Climate
smart
agriculture is
promoted

« Conservation
farming is
ongoing

« Cage fish
farmining to
restock
depleted
water bodies

*«  Protected
area system

Almost 40%

of total area
under
Protected areq
systm

High

e Atleast 50% of
area (ha) under
agriculture
sustainably
managed.

e Atleast 90% of
area (ha) under
aquaculture
sustainably
managed.

e Atleast 65% of
area (ha) under
national and
local forest
reserves
sustainably
managed.

e Atleast 80% of
forest area (ha)
under national
parks sustainably
managed.

e Atleast 50% of
forest area (ha)
under Game
Management
Areas
sustainably
managed.

e Atleast 80% of
forest area (ha)
under forest
concessions
sustainably
managed.

e Atleast 40% of
forest area (ha)
under open areas
sustainably
managed

Exceeding
global targets
on conservation
targets in the
country

8.By 2020, pollution,
including from excess
nutrients, has been brought t
levels that are not detriments
to ecosystem function and
biodiversity

Regulating and
omonitoring of
| effluents and
discharge from
activities

Standards in
place

medium

% reduction in
effluent loads from
industry (baselines to
be obtained from
ZEMA).

9. By 2020, invasive alien
species and pathways are
identified and prioritized,
priority species are controlled
or eradicated, and measures
are in place to manage
pathways

Projects on IAS
implemented

Methods of
eradictating
IAS

established

low

Measures put in place
for the
control/eradication of
invasive species

Lochinvar and
Victoria Falls
National Parks
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10. By 2015, the
multiple anthropogenic
pressures on coral

vulnerable ecosystems | NO coastor sea
impacted by climate
change or ocean
acidification are
minimized, so as to
maintain their integrity
and functioning
11.By 2020, at least 17 per ¢ Rationalize
cent of terrestrial and inland d PA
water, and 10 per cent of system at
coastal and marine areas, landscape
especially areas of particular ) level in the
importance for biodiversity Almost flo% of 20 National nation.
and ecosystem services, are country S t.Ot.al Parks and 490 .
) land areais in Forest High
conserved through effectively .
and equitably managed protected areas | Reserves and ¢« No. of new | Exceeding the
: ! other PAs that 17% global

ecologically representative protected have been | target
and well-connected systems areas considered
of protected areas and other representati
effective area-based ve and
conservation measures, and included in
integrated into the wider the national
landscape and seascapes PA system

«  Kafue lechwe-
12.By 2020 the extinction of | Identificastion of | Population current Establishment
known populations of species that are | statistics of population of of a new
threatened species have begnthreatened threatened medium ~30,000 secured Lusaka
secured and are increasing has species and increased by| National Park
been prevented and their Population 30% stocked with
conservation status, surveys and other ¢ Rhino - current | species
particularly of those most in | assessments of population of 42 | including
decline, has been improved | species secured and endangered
and sustained increased by ones

21%

e Shoebill

e Wattled crane

* Mopane and teak

¢ Number of crops

including wild

13. By 2020, the genetic relatives and
diversity of cultivated plants Establishment livestock genetic| «  Establishm
and farmed and domesticatefd Research in of no. of wild Medium resources ent of the
animals and of wild relatives, genetic diversity | relatives of maintained and National
including other socio- cultivated crops | cultivated sustainably Biosafety
economically as well as crops utilized Agency
culturally valuable species, is ¢« Policy measures| « Zambia
maintained, and strategies have been putin Africulture
have been developed and place to reduce Research
implemented for minimizing genetic erosion Institute

genetic erosion and
safeguarding their genetic
diversity.

and safeguard
plant and animal
genetic and
promote their
sustainable
utilization
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14.By 2020, ecosystems tha
provide essential services,
including services related to
water, and contribute to

Assessment of

There are no
deforestation and
forest
degradation

Kafue and
Zambezi River

D

health, livelihoods and status of selected | Identification low activities taking | catchment area
wellbeing, are restored and | ecosystems, of water place in Kaleni | identified as
safeguarded, taking into especially water | bodies that are Hills — the threatened
account the needs of women|, bodies threatened Zambezi source.
indigenous and local Government has
communities, and the poor taken deliberate
and vulnerable and documented

actions to curtail

deforestation and

forest

degradation in

the Kafue

ecosystem.

Luangwa River

is maintained as

a free-flowing

river from source

to the delta

without

developmental

activities that

jeopardise its

integrity
15. By 2020, ecosystem Undertaking Identification % reduction in
resilience and the contributionIntegrated of status of emissions from
of biodiversity to carbon Landuse forest deforestation REDD+
stocks has been enhanced, | Assessment ecosystems (verifiable GHG | Strategy
through conservation and (ILUA-IT) and status of Medium emissions from | developed
restoration, including degradation deforestation);
restoration of at least 15 per conservation of
cent of degraded ecosystems, Promotion of forest carbon
thereby contributing to regeneration of stocks (verifiable
climate change mitigation and natural forests carbon figures
adaptation and to combating from forest
desertification. conservation);

sustainable

management of

forests (evidence

of SFM and

benefits); and

enhancement of

forest carbon

stocks (evidence

of carbon stocks

from

reforestation/

afforestation/assi

sted natural

regeneration)
16.By 2015, the Nagoya
Protocol on Access to GenetjcUndertaking Five out of ten Benefit sharing Expect to
Resources and the Fair and | consultationsto | provinces Medium mechanisms defined/| accede to the
Equitable Sharing of Benefits accede to the consulted at redefined in the Nagoya
Arising from their Utilization | Nagoya Protocol | time of this relevant sectors and | Protocol by
is in force and operational, report are being enforced. | 2016

consistent with national

legislation
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17. By 2015 each Party has
developed, adopted as a Reviewing the Several Submission of the NBSAP
policy instrument, and has NBSAP already | consultations NBSAP to the CBD | expected to be
commenced implementing an | Underway undertaken, High Secretariat by 2015 | finalized before
effective, participatory and stocktaking end of 2015
updated national biodiversity done and )
strategy and action plan. target setting

underway

3.3 Revising of the NBSAP of 1999

Government, through the Ministry of Lands, Naturasources and Environmental Protection
commenced the process of revising the NABSAP 0f919@ith an inception workshop in
December 2014 involving several stakeholders frdrtha ten regions. Stakeholders represented
included local communities and other special irdegeoups. The meeting was focused on how
the revision of the 1999 NBSAP will be updatedinelwith the Global CBD Strategic Plan and
its Aichi Targets. Part of the first outputs of thpdating of the 1999 NBSAP process is the
stocktaking assessment exercise whose initial teesué reflected in this report. The following
are the key steps in line with the CBD guidance tzve been proposed for updating the 1999
Zambian NBSAP.

Figure 9 below illustrates the process to be foddwn reviewing, updating and revising the
1999 NBSAP. The steps include: Scoping - gatheoingaseline information; Stocktaking and
status assessment; Conducting thematic analysestifidng national targets, principles and
priorities of the Strategy; Developing the Strategyl Action Plan as well as the Fifth National
Report; Assessing institutional arrangements ancldpment of framework for monitoring,
reporting and data sharing; and assessing resm@eds. The steps have been explained in
detail inSection 2.2

Scoping and Stocktaking Conduct Identify Develop ~ Assess Develop
gathering of & status thematic major strategy & institutional monitoring
baseline data assessment analyses strategies action plan arrangements framework

Figure 9:NBSAP revision framework and step-wise process

3.4 Lessons Learned from the Implementation of th€onvention

The key lessons learned in the implementation @ttimvention are as flows:

a) The 1999 NBSAP was not implemented in a systemainner and this needs to be addressed
in the revised NBSAP by ensuring that, besideé&eion Plan, an Implementation Plan and a
Monitoring Framework against which progress in ttecommended actions are clearly
monitored are put in place.
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b) The current NBSAP was implemented by largelypdigh sector and project-based activities
with limited coordination for synergies and to avaverlaps. For example, the integrated land
use assessment did not pay attention to colleatiogmation on biodiversity components of the
plant species when it was very well placed to dor$us calls for a well-coordinated institutional
arrangement for the implementation of biodiveragtions to achieve cost effectiveness and
efficiency in conserving biodiversity.

c) The state of the biodiversity information baseZambia has not improved much from the
1999 stock assessment that came up with the spaoigsecosystems lists and status and
therefore has very outdated baseline data for mong the status and trends of the biodiversity
components. This calls for long term investmentainwvell-coordinated and mainstreamed
biodiversity monitoring system. The Convention dol8gical Diversity should rally behind and
support resource poor countries like Zambia inirsgtip and institutionalizing such systems as
opposed to piecemeal support at times of revieglogal data on biodiversity or meeting global
agendas that come up time and again.

d) Zambia is a huge country endowed with natursdueces in which biodiversity is embedded.

Taking into account the resource base the courds/th share between human development
activities and conservation activities, the neadafeationalization of the protected areas system
remains imperative. There is need to revisit tlidassification efforts as the previous efforts did

not fully meet the original objective for rationadtion of the Zambian Protected Areas network,
especially in the forest sector. A rationalizedwwek has better chances for conservation and
monitoring.

e) Biodiversity components have intricate relatiops to livelihoods and national economic
development. Therefore, conservation efforts neethke into consideration how biodiversity

conservation can contribute to livelihoods whiletlz¢ same time developing mechanisms for
communities and other stakeholders (including thmape sector) who benefit from the

environmental services and goods to also contribwmtiés conservation. This should be at the
core of conservation efforts in Zambia.
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ANNEX 1: INFORMATION CONCERNING REPORTING PARTY AND PROCESS IN
THE PREPARATION OF THE NATIONAL REPORT

A. Reporting Party

Contracting Party

ZAMBIA

NATIONAL FOCAL POINT

Full name of the institution

Ministry of of Lands, Natural Resourcesand Envirionmental
Protection

Name and title of contact officer

Mr. Ephraim Mwepya Shitima, A/Chief Natural Resources
Management Officer

Mailing address

P.O. Box 50964, Lusaka 10101, Zambia

Telephone

+260-211-252589

Fax

+260-211-252589

E-mail

emshitima40@gmail.cormwepyashitima40@gmail.com

CONTACT OFFICER FOR NATIONAL REPORT (IF DIFFERENT F ROM ABOVE)

Full name of the institution

Ministry of Lands, Natural Resources and Environemital Protection

Name and title of contact officer

Barnaby Bwalya Mulenga, Permanent Secretary

Mailing address

P.O. Box 50694, Lusaka 10101, Zambia

Telephone

Telephone: +260-211-252-228/252-323/252320

Fax

Tele-Fax:  +260-211-250-120

E-mail

Ps@mlnrep.org.zm

SUBMISSION

Signature of officer responsible fq
submitting national report

Date of submission

=

30" June 2015
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B.

a)

b)

Process of preparation of national report
The preparation of the report followed a partiojpatand consultative approach. The
Ministry closely collaborated with other stakehaokl¢hrough a Consultant who worked
with a selected core team. Emphasis was placed takelslder consultation and
involvement in the process of developing the naioaport to harness the knowledge and
expertise in the sector. The methodology to pretfeeeport involved:

Literature Review: This involved reviewing all relevant documents tethto the
implementation of the Convention and included tl¢hSNational Development Plan
(SNDP) as revised in R-SNDP, National Biodiversifrategy and Action Plan
(NBSAP), National Policy on Environment (NPE), Milinium Ecosystem Assessment
(MA) Report, sector policy documents, case studiesproject progress reports.

Field Work: The aim of this process was to get the informafrom the stakeholders
and determine the situation in the field with reb#ts the implementation of the CBD.
The field work process included visitng selectegiara and project sites.
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ANNEX 2: CRITICAL MAMMAL SPECIES IN ZAMBIA AND THEIR STATUS

Conservation Status
Common Name Scientific Name Zambian IUCN Criteria
Criteria

Pangolin Manis temminick Rare Threatened
Aardwolf Proteles cristatus Rare Threatened
Aardvark Orycteropus afer Rare Rare
African Elephant Loxodonta africana Endangered Endangered
Black Rhinoceros Diceros bicornis Endangered Critically

Endangered
White Rhinoceros Ceratotherium simum | Endangered Endangered
Giraffe Giraffa camelopardalis | Threatened Threatened
Springhare Pedetes capensis Vulnerable Vulnerable
Blue Monkey Cercopithecus mitis Rare Vulnerable
Wild dog Lycaon pictus Endangered Endangered
Hyena Crocuta crocuta Vulnerable Vulnerable
Serval cat Leptairulus serval Vulnerable Vulnerable
Caracal Caracal caracal Vulnerable Vulnerable
Cheetah Acinonyx jubatus Endangered Endangered
Leopard Panthera pardus Vulnerable Vulnerable
Lion Panthera leo Vulnerable Vulnerable
Sitatunga Tragelaphus strepsicerosVulnerable Vulnerable
Eland Tragelaphus oryx Vulnerable Vulnerable
Blue duiker Cephalophus monticola | Rare Vulnerable
Yellow-backed duiker | Cephalophus silvicutor | Threatened Threatened
Puku Kobus vardoni Threatened Threatened
Red Lechwe Kobus leche leche Threatened Threatened
Roan antelope Hippotragus equinus Threatened Threatened
Sable antelope Hippotragus niger Vulnerable Vulnerable
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ANNEX 3: CULTIVATED CROPS AND THEIR WILD RELATIVES AND
OCCURRENCE AND DISTRIBUTION IN ZAMBIA

Crop Crop Wild Relative Occurrence/Distribution
1. Amaranth Amaranthus spp. Country wide
2. Cleome Cleome spp Country wide
3. Sweet potato Ipomoea spp. Country wide
4. Cucumber Cucumis ficifolius Northern Province
5. Cucumber Cucumis hirsutus. Kasama, Malole, Kitwe
6. Cucumber Cucumis zeyheri Mazabuka
7. Legenaria Legenariabreviflora Northern &Luapula Provinces
8. Legenaria Legenariasphaerica Luapula, Northern, Eastern &
Southern provinces
9. Viciafaba Viciapaucifolia C/belt, northern, Lusaka &
southern provinces
10. Cowpea Unguiculata (L) Wasp var.
spontanea Chama
11. Cowpea Unguiculata (L) Wasp subsp.
Dekindtiana Chipata, Lusaka, Mongu&Monz
Prevalent in Northern, Central
12. Livingstone potato Plectranthus spp. and C/belt provinces
Lukulu&Shangombo
13. Hibiscus sp. Hibiscus acetosella
Barotse flood plains, Kafue
14. Rice Oryza barthii National Park &Namwala
Mporokoso& Mweru-wa-Ntipa
. Oryza brachyantha
15. Rice Chipata, Kaoma, Kasama, Kafu
. Oryza longistaminata Kawambwaé& Mansa
16. Rice Northern
) Oryza punctata
17. Rice
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