Annex 2 G 

Caatinga Vegetation  Map, Locations, Characteristics and Selection of Priority Invention Areas  and Site-specific Pilot Projects to Demonstrate Integrated Ecosystem Management 

Location of PIAs and Main Caatinga Types
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1. This annex contains information on the Priority Areas of Intervention (PIAs) in which site specific actions of  Phase 1 of the project will be undertaken.  It describes the process by which the PIAs were selected, and  provides their main characteristics including the  global biodiversity and carbon values, management options for the different socio-economic scenarios found in the Caatinga and the pilot projects to be under taken in each to overcome  specific management challenges

2. Global Biodiversity Value. An indication of  the global biodiversity values and benefits that could be captured in each Priority Intervention Area is derived from the combination of two parameters, Existing Conservation Units  and Biodiversity Conservation Priority (BCP). The first includes information on  the number, size and type of  existing conservation unit (RPPN – Private Reserve or Natural Heritage; RB-  Biological Reserve; APA – Environmental Protection Area; EE Ecological Station; FLONA – National Forest) and their institutional jurisdiction (Federal, State, Municipal or private). The second is drawn from earlier work to determine priorities for biodiversity conservation in the Caatinga and specifically  refers to the results of  the PRONABIO Caatinga Biodiversity Workshop (see below in paragraph 4). 
3. Carbon related value  is derived from the classification of the natural biomass production potential of  the five main types of Caatinga  vegetation. These are listed below together with parameters used to measure biomass production and the corresponding classification ranging from high through very low. Biomass production potential  indicates the carbon value of each type of Caatinga. High natural production would have a high carbon value and a correspondingly high negative impact on climate change if burnt or cleared as more carbon  would be released into the atmosphere. High production potential also  favours the adoption of  sustainable forestry as a management option that would  provide significant biodiversity and climate change global benefits whilst providing sustainable livelihoods.

· Tree Caatinga.  HIGH value with mean volume 400- 200 st
/ha, Recovery time 20-10yr, Mean Annual Increment (MAI)  40-20 st/ha/yr

· Carrasco Caatinga. HIGH with  Volume  400-300st/ha, Recovery time  15-10yr; MAI  15st/ha/yr]

· Shrub-tree Caatinga.  MEDIUM with volume 280-150 st/ha, recovery time 20-15 yrs; MAI 17st/ha/yr 

· Shrub Caatinga. LOW  with volume of 150-80 st/ha, recovery time 30-20 yrs; MAI  6st/ha/yr];

· Serido Caatinga  VERY LOW  but with three separate levels 

Level 1: volume 90-70 st/ha, recovery time 30-25 yrs; MAI 5 st/ha/yr];

Level 2: volume 70-50 st/ha; recovery time 35-30 years; MAI 4 st/ha/yr];

Level 3: volume  50-25 st/ha; recovery time 45-53 years; MAI 3  st/ha/yr];
4. Selection of  Priority Areas of  Intervention. A PRONABIO Caatinga Biodiversity Workshop was held in Petrolina in May 2000 with 150 participants including scientific researchers, governmental, non-governmental and some private sector representatives.  Priority areas biodiversity conservation were selected and divided into three categories of biological importance:- (i) extremely high; (ii) very high; and (iii) high. Within each of these areas the most important type of management action to be prioritised was determined.  These were:- (i) strict protection; (ii) restoration; (iii) sustainable use and (iv) scientific investigation to better determine biological importance and most appropriate use. Fifty-six areas were identified either for changing an existing protected area category or for creating a new one. In addition, two areas were identified for establishing biological corridors, one running from the southern most extreme tip of the Caatinga biome in Minas Gerais northwards to the border of Pernamabuco  and Bahia, and the second running almost parallel northwards from Central Bahia to converge with the first. 

5. Based on these areas, in early 2001, an extensive consultation and evaluation process on project design was promoted by the National Forests Programme (NFP) and funded through the UNDP Preparatory Assistance project with GEF-PRIF resources This consultation process included a series of individual meetings with many organisations that work in the Caatinga (governmental, non-governmental, academic and research) and a workshop held in Recife that produced two main results- (i) the definition of a second group of priority areas based on criteria related to forest management challenges, and (ii) a proposal to declare the Caatinga as a Biosphere Reserve. It also included a  third and final, 3-day workshop was held in  Fortaleza, Ceará in April 2001 with over 70 participants. In this workshop, based on  the results of  both the Caatinga and the Recife workshops, consensus was reached on 14 areas for Priority Intervention Areas (PIA) and lines of action for the proposed project. All of these PIA are identified as priorities for biodiversity conservation and collectively they include territory from each of the Caatinga States and represent the full range of  management challenges thus providing a sound representation for developing the biome level framework and  for delivering a wide range of global benefits.  The PIAs are based on watersheds  rather than political divisions and as such several contain land from more than one State, providing a good example of institutional complexities that occur at the biome level but in smaller and less complex scenarios. 

6. Whilst all 14 areas will receive the benefits of  cross-cutting activities such as those in Output 4, 5, and 6 (incentives, capacity building and knowledge bases for integrated ecosystem management) only eight in Phase I will have the site-specific actions undertaken through Outputs 1,2 and 3 (Integrated management demonstrations, increased efficiency of wood transformation and formation of ecological corridors ). One of these first Phase PIAs (Peruaçu-Jaíba/SE Bahia) includes two of the areas identified in the Forteleza workshop ( #1&14) in view of the common threats they face and the need to take immediate action in both. Another 2 (Chapada da Diamantina and Serra da Joaninha/Serra da Pipoca) have been  excluded, at least from the first phase, as these may be the focus of  a State based initiative in Bahia and Ceara. 
7. Site-specific Pilot Projects under different socio-environmental scenarios.  The range of  socio-environmental scenarios and most urgent challenges that must be addressed if integrated ecosystem management is to be successfully adopted for the Caatinga biome were selected using four variables 

(i) Biodiversity conservation priority. All PIA contain areas of extreme biological importance actions (as determined in the Caatinga workshop) 

(ii) Type of Caatinga and its biomass production potential (as explained above in paragraph 3) 

(iii) Direct threats to ecosystem integrity and global values. These are described in the Brief and were determined  in the Caatinga, Recife and Forteleza workshops, however the main threat used to determine scenarios for Phase 1 was demand for wood. The combination of timber extraction, and the agricultural and livelihood practices adopted once wood biomass has been clear-cut, constitutes the major threat to the Caatinga. Extraction for domestic firewood occurs throughout the Caatinga, but many areas suffer additional pressure from extraction for industrial fuel (brick, tile, plaster and steel industries) and for agricultural (production of stakes and boxes for fruit exportation). The combinations of firewood extraction and additional uses or “demands” form different threat scenarios that require specific sets of integrated management options. These were classified from High through Low as indicated in Table 2 G-2.

8. Degree of desertification risk. Studies available through a UNDP/MMA and FAO technical co-operation project to develop the National Plan for Combating Desertification demonstrate that the desertification process in the semi-arid region has compromised an area of 181.000 km2  )These studies identified areas suffering different degrees of  desertification and ranked them according to  desertification risk ranging including:- (i) little or no risk areas; (ii) requiring special attention; (iii) moderate risk; (iv) serious; (v) very  serious risk and (vi) nuclei of desertification where land degradation has reached  critical levels risk imposing great strain on natural resources 
.  Table 2G2 includes the  desertification risk for each PIA. 

9.  Different integrated management options are clearly required for each combination of these four variables. A wide spectrum of options could be adopted ranging from those most appropriate for scenarios of high biomass production and relatively moderate desertification risk (focusing more on sustainable timber extraction integrated with conservation of biodiversity and ecological services), through to  those most appropriate for scenarios of low biomass production and high desertification risk (focusing at conservation of biodiversity and ecological services at a  broader landscape  level, integrated with reducing timber extraction from native Caatinga and promoting of non-timber forest product (NTFP) management). 

10. In order to identifying, adopt and implement over large areas the most appropriate combination of integrated management options for a given management scenario, a series of challenges or barriers need to be overcome within each option. These challenges vary widely and include, amongst others, the need to:- (i) demonstrate and/or develop appropriate forestry techniques under different scenarios; (ii) determine sustainable extraction rates and improved commercialisation and transformation of non-timber forest products; (iii) develop more energy efficient methods of transformation of wood biomass as a means of reducing extraction rates; (iv) optimise conservation units contribution to biodiversity protection by harmonising management approaches at different levels to form part of an integrated ecosystem management approach across the larger landscape. The following table presents the management scenarios for each priority intervention area, together with  the pilot projects planned to overcome the barriers or challenges for appropriate management options.

Table 2 G-1: Main Characteristics, Global Values and Threats for Each Priority Intervention Area for Phase 1

	Priority

Intervention Areas

	Sociological

Characteristics
	Main Direct Threats
	Global Biodiversity Value
	Carbon-related

Values 


	
	
	
	Existing Conservation Units and  Areas (km2)
	Biodiversity Conservation Priority (BCP) 

	

	Peruaçu-Jaíba (MG) south-east of Bahia

( #1&14)
	16,380 km2 in 2 states including with 21 municipalities and 30 INCRA settlements. Land- holdings not  in INCRA settlements are large (mean 4,000 ha).  3 River Basins (Sao Francisco , Contas and Vereda Grande
	· Timber extraction for charcoal to fuel steel smelters and for domestic firewood 

· Hunting wildlife
	Private: RPPN Fazenda Lagoas das Campinas 1.1; Federal: NP Caveranas Peruacu 568; RBs Serra Azul 7.4, and Jaiba 861; APA  Veredas Peruacu 1,560. 

 State 4 Parks,  Mata Seca  102,Lagoa do Cajueiro 212, Veredas Peruacu 314, Vereda Grande 255; APAs Lagedao 11.2 & Serra Sabonetal 861.3  
	Contains 4 BCP areas: 2 of extreme biological importance (#52 prioritised for strict protection & #55 for sustainable use);  1 of very high biological importance (#54 prioritised for strict protection; and  1  high biological importance  with priority action for sustainable use (#53). The entire area represents the southern extreme of  1 of the 2 priority biological  corridors 
	HIGH 

Tree Caatinga

Seasonal deciduous forest also found

	Chapada da Ibiapaba

(# 12)
	11,300 km2; in 2 states (CE & PI) including 26 municipalities  and  22 settlements, 4 river basins (Alto Jaguaribe, Parnaíba, Acaraú, Coreú)
	· Timber extraction for stakes for fences  (supplies  whole of NE)  and for domestic uses
	Federal: NP Ubajara 5.6, APA Serra  Ibiapaba 15,925
Private  RPPNs Choro Limao 25 & Serra dos Almas 7.5
	Contains  2 BCP areas: 1 of extreme biological importance (#5 prioritised for strict protection ); and 1 of very high biological importance with priority action for scientific investigation (#6) 
	HIGH 

Tree Caatinga

Some shade forest 

	Chapada do Araripe

(# 7)
	21,500 km2  in 3 states (CE, PE & PI); 37 municipalities; 5 INCRA settlements;

 5 river basins (Salgado, Brigiada, Terra Nova Alto Jaguaribe, Garcas) 
	· Timber   extraction for domestic firewood  6 to produce charcoal for plaster industry 

· Deforestation for agriculture and livestock 
	Federal FLONA Araripe Apodi 3.80; APA Chapada Araripe 1,050; 

Private  RPPN Arajara 0.28
	Entire area is a BCP of extreme biological importance and with priority action indicated as scientific investigation (# 12).
	HIGH 

Mainly Carrasco and some Tree Caatinga  



	Cariri Paraibano

(#8)
	2,475 km2  in 1  state (PB) covering  10 municipalities and 6 INCRA settlements, 4 river basins (Paraíba, Taperoá, Sucuru, Monteiro)
	· Timber extraction firewood for domestic use and plaster industry 

· NTFP extraction  

· Goat husbandry 
	Private: RPPN Fazenda Santa Clara 7.5
	Falls within a very large BCP area of extreme biological importance (# 21) prioritised for strict protection. 


	MEDIUM

Shrub-Tree Caatinga some Tree Caatinga

	Sertão de Alagoas and Sergipe-Xingó

(#3)
	Covers 10,868 km2 in 3 states and 22 municipalities 42 settlements  and 7 river basins

(São Francisco, Curituba, Onças, Jacaré, Campos Novos, Capivara, Vasa-Barris)
	· Timber extraction for  domestic firewood, 

· Agriculture particularly in gallery forest areas 

· Soil contamination & salinisation in irrigated  fruit production projects
	Federal: Raso da Catarina 

State: APA Serra Branca/ Raso da Catarina 672.4
	Contains one BCP area of extreme biological importance (# 27) prioritised for strict protection. Represents the apex of the  two  biological  corridors indicated for the Caatinga
	MEDIUM

Shrub-Tree Caatinga

	Serra da Capivara /Serra das Confusões

(# 13)
	 11,104 km2  in 1 state (PI) including 15 municipalities
2 river basins (Piauí and Brejo)
	· Soya cultivation 

· Hunting in dry season

· Timber extraction for domestic firewood
	Federal: NPs Serra da Capivara  979 &  Serra das Confusões 5,024.
	Contains two BCP areas of extreme biological importance (#35 and 37) and one area of  very high biological importance (#36) all prioritised for strict protection.  
	MEDIUM

Shrub-Tree Caatinga

	Petrolina

São Francisco River) Basin

(# 4)
	3,586 km2 in 1 State   (PE) including 3 municipalities and 28 INCRA settlements. . 2 river basins (São Francisco, Garças)
	· Soil salinisation in irrigation projects 

· Land-clearing for fruit in gallery forest areas

· Timber extraction for  firewood for domestic use, local bakeries & restaurants 
	 None
	Contains 2 BCP areas: 1 of extreme biological importance (#33)  and one with very high biological importance (#32) both  prioritised for strict protection. 
	LOW

Shrub Caatinga

	Serido

(#9)
	9,076 km2 in 3 states (RN & PB) in24 municipalities,10 INCRA  settlements & 4 River basins (Piranhas, Espinharas, Seridó and Picuí)
	· Timber extraction for domestic firewood and for pottery industry 

· Goat husbandry  pressurising  under story 

· Desertification 
	Federal:  EE Serra Negra do Norte 11, 

State: Florêncio Luciano Park NA

Private: RPPNs Sernativo 1.5 and Fazenda Salobro 7.5.
	Contains one BCP area of extreme biological importance with priority action indicated as restoration (#17)
	VERY LOW

Serido Caatinga contains all three levels


Table 2 G-2: Integrated  Ecosystem Management Options for the Caatinga under Different Threat and Desertification Risk Scenarios & the Pilot Projects to be undertaken in Phase 1 to  Demonstrate and Test these Approaches and Overcome Barriers for their Adoption
	Integrated Management Options
	Threat and Risk Scenarios
	Phase 1 PIA
	Management Challenges to be addressed Site Specific Pilot Projects in Output 1,2 and 3  per  PIA
	Immediate Global Benefits

	
	Veg. Supply

	Veg. Demand

	Desertific- ation risk

	
	
	

	Focus on sustainable timber extraction for industry -driven fuel demand integrated with conservation of biodiversity and ecological services
	High


	Extremely high

(steel industry)
	Moderate with area of  no risk in west
	Peruaçu-Jaíba SW Bahia.
	· Demonstrating sustainable forest management techniques for wood production in large properties (6 areas)

· Increasing efficiency of wood transformation  to charcoal 

· Negotiating agreements allow  financial resources paid  by smelters for charcoal consumption (créditos de reposição florestal) to be applied to  integrated ecosystem management and conservation projects

· Setting up a ecological corridor  to strengthen biodiversity conservation by harmonising approaches and improving management in UC of existing different categories, stimulating  the creation of private reserves in strategic locations and  in  and implementing legal reserves 
	Avoided carbon emissions derived from increased vegetation cover resultant of sustainable forestry techniques and increased returns from NTFP,; reduced carbon emission from more efficient transformation and end-use of wood. Increased bio-diversity protection  & gene flow through ecological corridor formed by new reserves and   improved UC management. Removal of threats from over exploitation to selected species. 

	
	High


	Very high

(plaster  industry)
	No risk with area of moderate risk in west
	Chapada do Araripe
	· Demonstrating sustainable forest management techniques for wood production (8 areas)  

· Increasing efficiency in use of wood for  plaster industry

· Demonstrating and strengthening the sustainability of community management of commercially known Caatinga NTFP in from native stands 
	

	Focus on sustainable timber extraction for Agricultural related  demand  integrated

with conservation of ecological services
	High
	Selectively extremely high; (illegal stakes extraction)
	No risk
	Chapada da Ibiapaba,

Rio Poti,

Inhamuns
	· Developing sustainable techniques for small land-holders to produce stakes for agricultural use from sabia (determining sustainable extraction rates while maintaining ecosystem integrity ( 8 demonstration areas) and testing sabia plantations & treatment of stacks (5 experimental plots) .
	Avoided  carbon emissions increased biodiversity conservation from  reduce deforestation. Increased carbon capture from enrichment and  plantations. 

	Focus on increasing sustainability and reducing levels of timber extraction by promoting agro-pastoril and of non-timber forest (NTFP) production as alternatives to 
	Medium
	Very high (plaster industry)
	Very serious risk
	Cariri Paraibano
	· Demonstrating the sustainable management of NTFP of species under selective pressure, determining extraction rates and minimum  populations needed to maintain ecosystem integrity,  improving processing and  commercialisation chains. e.g. angico (Anadenanthera colubrina) bark for tanning industries

· Pilot area for development of lines of credit within BNE for  NTFP projects including detailed guidelines for evaluation of proposals to ensure integrated ecosystem approaches are adopted with funding
	Reduced dependence on timber increases vegetation cover, reduces carbon emissions and arrests advance of desertification. Increased bio-diversity protection in general and specifically to endemic reptiles

	supplement income providing support & conservation of  bio-diversity & ecological services through ecological corrodors
	Medium
	Medium
	Mixed risk: serious, moderate and no risk
	Sertão  Alagoas

Sertão  Sergipe /Xingó
	· Creation of a multi-use ecological corridor by removing barriers for the creation of energy project compensation conservation unit area  CHESF, by harmonising management approaches and  strengthening existing conservation units,  by providing support for the creation of Private reserves and the demonstrating  agro-silvi-pastoril  techniques in properties in desertification risk are and with  native Caatinga (6 demonstrations) and disseminating to 8,000  land-owners 10% of rural population in PIA
	Increased bio-diversity protection in general over 360,000 hec.;  avoided carbon emissions by increase sustainable forestry techniques in legal reserves and by reduced deforestation rates as agro-pastoril techniques are adopted. Advance of  desertification avoided. 

	
	Medium
	Low
	Moderate risk
	Serra da Capivara/Serra das Confusões
	· Increasing community awareness of contribution of non-commercial of Caatinga products in  family and community survival expenditures 

· Demonstration of  mixed purpose forest management  as alternative livelihoods  to reduce hunting pressure in areas near NP  

· Strengthening community participation in management of NPs Capivara and Confusões.
	Reduced carbon emission from reduced timber and increased 

habitat and species biodiversity protection  from reduced encroachment as community participation in CU management increases;

	Focus on conservation of  biodiversity & ecological services by recovery of degraded lands,  and by reducing demand on native vegetation through sustainable
	Low


	High but very high for specific species (stakes)
	Very serious risk
	Petrolina

São Francisco River Basin
	· Test reforestation techniques for multiple uses including recovery of  degraded areas, wood production  for boxes and stakes (not produced locally) and set up agro-foresty systems in irrigated areas ( 12 demonstration areas)
	Increased carbon capture & reduced land degradation  from re-forested areas; avoided carbon emission and increased biodiversity conservation from agro-forestry & sustainable wood production  



	forestry and agro-pastoril systems, and incorporating these into development policies at a  broader landscape  level
	Very

Low
	High

(tile industry)
	Nucleus & very serious risk
	Seridó
	· Implementing  wood handling  techniques and energy efficient ovens for increasing efficiency in tile industry

· Incorporating sustainable management practices of Caatinga biomass into existing Serido sustainable development plan,   including forestry practices, the promotion of alternative energy sources for industry, and  the valorisation ecological services 

· Developing value-added timber products for agricultural tools  
	 Reduced carbon emission from increased transformation efficiency and sustainable extraction; increased protection to bio-diversity at landscape level and relief  to selected species.


Output 1:Options of integrated management of natural resources tested, demonstrated and adapted for Caatinga Biome’s different social and environmental scenarios.

Component A. Options of integrated management directed to sustainable production of wood, integrated with conservation.   

The project will promote the sustainable and diversified use of the forest resources of Caatinga, through productive activities based on the principles, methods, technologies and practices of following three Alternative Production Systems:  

· Wood Forest Management for Sustainable Production - production system where forest resource is explored in a rational and constant way, maintaining and increasing the production capacity and stability of the ecosystem, and conserving most of its biodiversity.    

· Silvo-pastoral Management - forest resource use system that associates the fodder production with the wood production; in this case it is possible to associate the livestock activity, be it small or large with wood extraction. The reduction of income with forest activity is compensated by livestock production. The biggest advantage in that production system is to optimize the livestock activity, which causes a significant increase in cattle. The current average production of 8 - 10 Kg/ha/year reaches 35 to 60 Kg/ha/year. These practices will be carried out in priority areas of Araripe, Seridó, Capivara and Ibiapaba.

· Agroforestry Systems - productive associations between trees (native and cultivated), agriculture and pastures.   

1.1 - Demonstrations of techniques of forest management for improved production of wood, including the following:  

· Drying of wood in the field, to increase the calorific power of the firewood and to reduce the consumption and the transport costs, reducing the humidity of 30 for 15%.

· Improvement of stakes and sticks by shoots conduction, achieving larger diameters, shorter cycles and larger product uniformity.   

· Elaboration of forest management plans for sustained production, seeking to meet firewood, stakes and charcoal demand. The techniques to be used will be: (a) clear cutting without taking out the stumps and without the use of fire; (b) selective cutting by species or diameter. The intention is to demonstrate that these plans are of low cost and simple preparation, guaranteeing the conservation of forest cover and the increment of wood stocks. This demonstrative project will integrate a Forest Management Net made of 50 samples that has been led in the Region. Demonstrative areas of 100 x 100 meters will be implemented, in different types of Caatinga, with the objective of analyzing the behavior of that Biome in different intervention levels.   

1.2 - Demonstration of management practices for sustainable production of stakes and agricultural use.  

· It is directed to small producers who live of the illegal commercialization of stakes, presenting an alternative of legalization of that activity and the valorization of production. The demonstrative units shall be chosen in communities where it will be applied simplified planning techniques, and chemical processing of the stakes for a larger durability. The revenues and costs of the agricultural production associated with the forest management will also be appraised. The main objective is to demonstrate the viability of the participation of small properties in forest activity through income increase and without compromising the production diversity.  

1.3 - Experiment of multiple use reforestation: recovery of degraded areas, wood production for boxes and Agro-forestry Systems in irrigated areas.  

· The available knowledge on forest plantings with native species will be applied in small and average properties in the semi-arid. Techniques are based in the use of alternative spaces, such as living fences, pastures dividing lines, area around lakes and dams, agro-forestry activities, as well as incentives for using level planting lines, micro watersheds, seeking water and soil conservation and increase of forest production. In the irrigated areas, windbreaks will be established.     

Component B: Options of integrated management related to Non Wood Forest Products integrated with biodiversity conservation and ecological services  

1.4 - Demonstration and consolidation of community management sustainability for NWFP commercially known  

· Non Wood Forest Products – in order to add value to the production of fruits, lianas, seeds, essences and extracts of forest species of Caatinga, by means of:   

· Improvement process with simple techniques, for concentration of active products of some forest essences bought by pharmaceutical laboratories in the area, as an alternative to the current system of commercialization of seeds in raw state;  

· Improvement of the quality and use of products such as the resin of Jatobá, fruits of Imbu, seeds of Fava D’anta, oil of Pequi, among others;  

· Differentiated production and commercialization of honey of native bees, mainly for medicinal ends.  

1.5 - Experimenta of sustainable management of NWFP of species now under selective pressure seeking to define methodology and criteria for determining the rate of extraction of the Angico bark;  

Definition of techniques for bark extraction, using cicatrisation purposes to reduce the time of recovery.
Annex 2H:  Characteristics of Conservation Units Forming Anchors of the Three Ecological Corridors 

The Caatinga biome has 44 governmental Conservation Units (UC) of which 23 are Federal, 19 State and 2 Municipal. Twenty seven are under integral protection regimes and seventeen are under sustainable-use regimes:

Strict protection:
6 National Parks, 11 State Parks, 1 Municipal Park, 3 Ecological Stations, 4 Biological Reserves, and 2 Ecological Reserves. 

Sustainable-use:
12 Environmental Protection Areas (APA), 1 areas of Relevant Ecological Interest and 1 National Monument, & 3 National Forests. See Annex 2 for more information on existing Caatinga Ucs

The newly approved SNUC foresees an array of potential mechanisms for fund-raising to ensure long-term sustainability of the areas under protection. These are of two types:

i. Self generated income, encompassing those revenues obtained from goods and services in the UC, including entry and usage fees; concessions for fast-food stalls, restaurants and other shops; sponsorship and donations; permits for the use of images; affinity credit cards; stamps and telephone cards

ii. Revenues from third-party sources including fees from user of ecological services provided by the park Including agreements and partnerships with users of ecological services such as watershed programmes developed within the polluter-payer principle; payment of 0.5% projects subjected to environmental licensing (article 36 of the Law 9985/2000

These have yet to be implemented in Caatinga UCs and in the baseline scenario it is likely that only the first group will be developed as insufficient information is available to accurately assign monetary values ecological services  and awareness on these values is still very low in the region’s stakeholders  hampering  payment schemes based on them.

1. Ecological corridor “Serra da Capivara/Serra das confusões”

	Characteristics 
	Serra da Capivara National Park
	Serra das Confusões National Park

	Vegetation
	Caatinga with elements of transition with cerrado 
	Caatinga

	Unique characteristics
	107 Archaeological sites
	Archaeological sites

	Representative flora and endemic species 
	Pepper tree (Astronium urundeuva) and the brauna (Schnopsis brasiliensis) in high areas; acacia (Mimosa acutistipula) & the cacti (Leocereus squamosus), in the lower areas.
	Mimosa tree (Anadenanthera colubrine), Pepper tree (Astronium urundeuva), Tabebuia spp. Mazama simplicicornis; manioc plant (Manihot glaziovii)

	Representative fauna and endemic species
	Mammals characteristic of the cerrado fauna are found.  Keredon rupestres are endemic, and  a very high diversity of monkeys, bats, armadillos and deer. 208 bird species recorded. The most expressive fauna are: the jaguar, three banded armadillo (Tolypeutes tricinctus), the great anteater, guan, paca (Cuniculus paca) and Crypturellus noctivagus .
	Registered species include the threatened species: Crypturellus noctivagus, great anteater (Mymercophaga tridactila), piping guan (Pipele jacutinga), pampas deer (Ozptocerus bezoarticus), giant armadillo (Priodontes maximus), three banded armadillo (Tolypentes tricintinus), black howling monkey (Aloutta belzebul), Callithrix flavicep), cougar (Felix concolor) & jaguar (Panthera onça). 

	Area (ha)
	100,000
	502,411

	Buffer Zone 
	300 Km
	325 Km

	Topography
	In the Alto Rio Piauí Basin, at the joining of the Maranhão Piauí basin & the depression of the mid San Francisco, it covers 3 geomorphologic zones
	This area has broken and barren landscape with unique rock formations. Part of the inter-fluvial zone between the  basins of the Parnaíba and San Francisco rivers.

	Year created
	1979
	1998

	Institutional
	IBAMA
	IBAMA

	Management Plan
	Formulated in 1993 with an emergency plan of action elaborated in 1994. 
	Under formulation

	Technical staff
	1
	1

	Administrative staff
	5
	NA

	Infrastructure and equipment 
	Upgraded in 1995 (PNMA I US$1m). 4 control gates and  6 posts, 100 km tracks, 2 vehicles, 1 tractor, 1 truck, 5 motorbikes, communication system.. 
	1 vehicle

	Research
	Flora and fauna projects co-ordinated by the American Man Foundation
	University research: botanical UFPI, UFC; zoological USP;  archaeological  UFPI. 

	Trails
	16 trails the main ones being: Trilha do Umbu, Trilha do Baixão da Pedra Funda, Trilha dos Canoas, Trilha dos Rodrigues, Trilha do Baixão do Perna.
	40 to 50 Km of trails exist but were already used before the Park’s creation. The main visitors trail is the Traque das Andorinhas accessing ancient cave engravings.

	Educational
	1 visiting centre
	

	Land tenancy 
	100% of the area regularised
	97.5% of the area regularised

	Inhabitants in UC
	Families practice agricultural activities, breed animals, extract  honey during the dry season to complement their food regime/intake.  
	Information  not  available

	Inhabitants in buffers 
	Approximately 90,000-100,000
	The park is situated 18 Km from the city of Caracol and 50 Km from Guariba 

	# Visitants 1999
	5119
	NA

	Municipalities
	(4). S.  Raimundo Nonato, S. João do Piauí, Coronel José Dias & João Costa
	(4) Caracol, Guaribas, Santa Luz, and Cristiano Castro

	% Cultivated area
	200 ha
	0

	Sector plans in buffer zones 
	(i) Environment education and capacity building, (ii) Construction of a hotel eco-tourism; (iii) Camping sites installed.
	Will be defined after the approval of the Management Plans.

	Special Features
	The park is a World Cultural Heritage due to its archaeological wealth. Over 460 sites from indigenous populations banished there by Spanish and Portuguese colonisers. In Boqueirão da Pedra Furada site, the oldest recordings of man’s presence in the American continent (48 thousand yrs)
	This park is still in pristine conditions and has many archaeological sites in caverns and grottoes, some have litho-engravings in rock formations of great cultural, historic and scientific value. The name Serra das Confusões (Confusion Mountains) is due to the changes that seen in its landscape as daylight changes.


2. Ecological  Corridor Peruacu/Jaiba (containing the only Protected areas in Caatinga in the State of Minas Gerais) 

	
	Cavernas do Peruaçu 

(NP)
	Veredas do Peuaçu 

 (APA)
	Jaíba 

(BR)
	Serra Azul

(BR)
	Veredas do Peruaçu

 (SP)
	Mata Seca 

(SP)
	Verde Grande

 (SP)
	Lagedão (APA)
	Lagoa do Cajueiro (PE)
	Serra do Sabonetal

 (APA)

	Vegetation
	Caatinga
	Caatinga
	Tree Caatinga with seasonal, deciduous forest

 
	Tree Caatinga Seasonal with deciduous forest 
	Transition with Cerrado with dense cerrado 
	Perennial and sub-perennial &
deciduous 

forest
	Tree and shrub Caatinga with seasonal &  deciduous forest
	Tree and shrub caatinga
	Shrub & tree Caatinga, with semi-deciduous & deciduous forests
	Tree & shrub Caatinga with seasonal and deciduous forest

	Special features
	Archaeological, heritage with,  records of human presence  11,000 yrs ago. Speleological research
	Geological heritage with. 14,000 ha with many  caverns in the Peruaçu valley
	Tree caatinga /dry woodland
	Tree caatinga /dry woodland, presence of ecosystem “Furados"
	Tree caatinga/ dry woodland
	Tree caatinga / dry woodland, endemic species.
	Tree caatinga/ dry woodland, Meeting of Rivers Verde Grande &Verde Pequeno
	Tree caatinga /dry woodland, and caatinga
	Tree caatinga / dry woodland, lake complex with lagoons adjacent to  San Francisco River 
	Tree caatinga and dry woodland.

	Representative flora and endemic species 
	Bahinia, Mucana, Oncidium, Peireschia bahiensis, Cavanillesia arbórea, Spondias tuberosa.
	Schinopsis brasiliensis, Bursera leptophloes, Spondias tuberosa.
	Tabebuia spp., sapotaceous tree, Anadenanthera colubrina
	Tabebuia capitata, Tabebuia heptaphylla, A. polyneuron ssp.
	Brazilian white palm Astronium urundeuva,

 Amburana cearensis, Chorisia insignis, Copaifera martii 
	Astronium ssp., Chorisia insignis, Copaifera martii, Astronium fraxinifolium, Cedrela fissilis, Peltogyne ssp.
	Ziziphus undulata, Styrax acuminata, Anadenanthera colubrina, Astronium ssp., Tabebuia spp. A. polyneuron ssp.
	Astronium ssp, Anadenanthera colubrina, Chorisia insignis and cactus.
	Tabebuia spp, Anadenanthera colubrina, Cedrela fissilis, Cassia fistula, Ziziphus undulata, & Enterolobium maximum 
	Dalbergia catingicola, Astronium fraxinifolium, A. polyneuron ssp Chorisia insignis Guarea macrophylla 

	RepresentNAative fauna & endemic sp
	Information not available
	Information not available
	Zonotrichia capensis matutina, Panthera onca & Tayassu pecari white –lipped peccary 
	Tamandua tetradactyla, tapirs and Cuniculus paca.
	Panthera onca, Tayassu pecari,

Caiman ssp., Tayassu pecari, Ozotocerus bezoarticus, Alouatta belzebul 
	Pteronura brasiliensis, Xiphocolaptes falcirostris franciscanus, Cuniculus paca, Lutra longicaudis. 
	Panthera onca
	Panthera onca
	Felis pardalis, Mymercophaga tridactyla, Caiman latirostris.
	Panthera onca, Pseudalopex ssp.

	Area 
	56,800 ha
	143,866 ha
	7,424 ha
	7,404 ha
	30,702 ha
	10,281 ha
	25,.559 ha
	12,000 ha
	20,500 ha
	82,500 ha

	Buffers 
	Not available
	Not available
	15,000ha
	5,000
	100,000
	20,000
	80,000
	NA
	80,000
	NA

	TopoNA

graphy
	Unique limestone formation. 
	Underground river courses formed by  limestone rocks 
	100% flat to slightly undulated
	80% flat

20% undulated
	Slightly undulated 
	100% flat
	100% flat
	80% flat, 20% slightly hilly
	Predominantly flat
	30% flat

70% undulated

	Created
	1999
	1989
	1994
	1998
	1994
	2000
	1998
	1998
	1998
	1998

	Inst.
	IBAMA
	IBAMA
	IEF
	IEF
	IEF
	IEF
	IEF
	IEF
	IEF
	IEF

	Man. Plan
	No 
	No
	Yes
	No
	No
	No
	No
	No
	Under elaboration
	No

	Tech. staff
	NA
	1
	02*
	NA
	01
	NA
	NA
	NA
	NA
	NA

	Admin. staff
	NA
	NA
	03*
	NA
	01
	NA
	NA
	NA
	NA
	NA

	Control staff
	1
	1
	02*
	NA
	04
	NA
	NA
	NA
	NA
	NA

	Infrastructure 
	NA
	1 office, radio station,  90 km roads, 1 vehicle, water & electric system, 0 trails, 1 control gate, 
	Administrative infrastructure in place and 2 control gates 1 research lab. 0 trials 
	NA
	Insufficient administrative infrastructure, 2 control gates, 3 research stations, 5 trials
	UC still to be  functionally  set-up 
	NA UC still to be  functionally  set-up
	
	UC still to be  functionally  set-up
	

	Land Tenure 
	100% regularized
	APA contains public & private areas. 
	100% regularised
	NA
	15% regularised 
	NA
	NA
	NA
	NA
	NA

	Inhabitants in UC
	NA
	NA
	NA
	(+)
	NA
	(+)
	(+)
	(+)
	(+)
	(+)

	Inhabitants Buffers
	NA
	NA
	300 families
	(+)
	(+)
	(+)
	(+)
	(+)
	(+)
	(+)

	Visitors 
	Not  open to visitors 
	NA
	NA
	NA
	Not open to Visitors 
	NA
	NA
	NA
	NA
	NA

	Municipalities
	Januária
	Jamuária
	Matias Cardoso
	Jaíba
	Januária and Cônego Marinho
	Manga
	Matias Cardoso
	Matias Cardoso
	Matias Cardoso
	Itacarambi, Jaiba  and Pedras de Maria da Cruz

	Cultivated
	NA
	NA
	0%
	10%
	0%
	10% - 20%
	10% - 20%
	50%
	10% - 20%
	50%

	Sector plans in buffers
	NA
	NA
	 Jaíba Irrigation 100,000 ha 
	Jaíba Irrigation 100,000 ha
	NA
	Jaíba Irrigation 100,000 ha
	Jaíba Irrigation 100,000 ha
	Jaíba Irrigation 100,000 ha
	Jaíba Irrigation 100,000 ha
	Jaíba Irrigation 100,000 ha


(+)- Information currently being collected and (in final phase of gathering by Ruralminas).

NA - Information not available 

* - These staff also cover the State Parks of Lagoa do Cajueiro & Verde Grande, Biological Reserve Serra Azul and the State APAs Serra do Sabonetal  & Lagedão

3.  Ecological Corridor  Xingo ( this will include  the Xingo Ecological Reserve to be created as a compensation mechansim)
	Characteristics 
	Ecological Reserve do Raso da Catarina
	Serra Branca/Raso da Catarina State (APA)

	Vegetation
	Arboral caatinga with many cactus, Bromeliaceae and great density of Peru cereus (C. peruvianus).
	Tree Caatinga.

	Special Features
	Banks sculpted by the wind and water, prove that the sea once invaded part of this dryland. 
	NA

	Representative species endemic species
	Fauna in the region is diverse with  particularly rich avifauna including  Cyanopsiita spixii – considered the most threatened species with only one recorded pair and around 22 in captivity. Mammals include  Mazama gouazoubira and, Felis concolor . Flora species list not available
	NA

	Area (ha)
	99,772
	67.234

	Buffer Zone
	NA
	NA

	Topography
	Flat tabular plateaux cut by deep dry valleys, ravines and  canyons. Erosion levels high at southern and western edges of the plateaux 
	NA

	Created
	1984
	2001

	 Institution
	IBAMA
	Co-ordination with Bahia OEMA ( CRA)

	Management Plan
	Formulated and currently being evaluated by IBAMA.
	Not elaborated

	Technical Staff 
	2
	NA

	Administrative Staff
	1
	NA

	Control staff
	2
	NA

	Infrastructure and equipment
	1 rest house, 1 vehicle and 1 truck, 1 control gate and 1 research laboratory
	NA

	Land tenure
	100% regularised
	APA consist of public and private areas. 

	Inhabitants in the Unit
	NA
	NA

	Inhabitants in buffers
	Indigenous communities – the Pankararés.
	NA

	 Visitors
	Public visitation 
	NA

	Municipalities
	(2), Geremoabo and Paulo Afonso
	(1) Geremoabo

	% Cultivated area 
	NA
	NA

	Sector plans in buffers 
	NA
	NA

	Special features
	NA
	NA


4. Other Conservation Units that will be the location of some project interventions particularly the demonstrations.

	
	Araripe National Forest (FLONA)
	Araripe APA
	Seridó Ecological Station  

	Vegetation
	Humid woodland, dense savannah woodland, cerrado, carrasco (transition between Caatinga and Savannah) 
	Humid woodland, dense savannah woodland, cerrado, carrasco, shrub and tree Caatinga.
	Tree and shrub Caatinga

	Special features
	Cerrado area within the Caatinga because of high altitude. Main water source for  over  23 municipalities
	Scenic, archaeological, & paleontological sites of Araripe Chapada , main water source for > 23  municipalities
	Sustainable forest management pilot monitored by UAP/NE. Only UC in Seridó.

	Representative flora & endemics
	High diversity with mountain vegetation and species from the Atlantic Forest, dense savannah woodland, cerrado and carasco, eg. Caryocar brasiliense, Dimorphandra mollis Benth, Ouratea hexasperma.
	High diversity with mountain vegetation and species from the Atlantic Forest, dense savannah woodland, cerrado and carasco, eg. Caryocar brasiliense, Dimorphandra mollis Benth, Ouratea hexasperma.
	Aspidosperma ssp., Jatropha phyllacantha, Mazama simplicicornis.

	Representative fauna & endemics
	Felis tigrina, Leopardus pardalis, Ozotocerus bezoarticus,  some endemic birds and reptiles. 
	Felis tigrina, Leopardus pardalis, Ozotocerus bezoarticus, some endemic birds and reptiles.
	Pseudalopex vetulus, Leopardus wiedii, Priodontes maximus, Dasyprocta agouti, Kerodon rupestris, Cavia aperea.

	Area (ha)
	38,262
	1,063,000
	1,163

	Buffer Zone
	APA and Chapada do Araripe
	APA and Chapada do Araripe
	10 km

	Topography
	Flat and undulated areas with sedimentary soils, belongs to the Crato and Exu formation. 


	On the top of the plateau deep podsols and latosols; on sides Exu formation and steep slopes under permanent  protection category. 
	Slightly undulated,  200m mean elevation. With Verde Serra in north reaching 368m.

	Created
	1945
	1997
	1982

	Institution
	IBAMA
	IBAMA
	IBAMA

	Management Plan
	Basic studies in final phase. 
	Economic, Environment Zoning complete but  normative instrument not elaborated. 
	Emergency Plan of Action in 1985 

	Technical staff
	5
	2
	2

	Admin. staff
	1
	4
	3

	Control 
	2
	0
	1

	Administrative
	Administrative unit and field unit, 2 control gates
	1 Administrative   unit.
	2 rest houses, 1 office, 1 control. gate

	Research
	Studies of forest species behaviour – eg. – Pau d óleo
	Zoning and Management Plan by FUNDETEC.
	1 Museum, 1 laboratory

	Trails
	2 
	NA
	2

	Environmental Education
	Some awareness activities undertaken in adjacent communities and schools.  
	Extensive awareness programmes for teachers and municipal staff, seminars for communities and capacity  building for NGO’s technical staff in the areas of soil conservation and forest management. Good co-ordination with BNE & State Gov. on local development 
	1 Visitor centre

	Land tenure
	700 ha in commodatum regime by  EMBRAPA.
	APAs  consist of public and private areas. 
	100% regularized

	Inhabitants in UC
	None
	50,000
	0

	Inhabit. in buffers
	Approximately 200.000 inhabitants
	1,200,000
	120 families registered by IBAMA

	# Visitors 2001
	NA
	NA
	3,000

	Municipalities
	(3) Jardim, Crato and Barbalha
	(23) 

	Serra Negra do Norte

	% Cultivated Area
	0
	47% 
	NA

	Sector plans 
	
	Development plan for the Cariri region.  
	Seridó Sustainable Development Plan


2.2. Additional Information on Biodiversity: 

The most numerous botanical families in the Caatinga are: Caesalpinaceae, Mimosaceae, Euphorbiaceae, Fabaceae and Cactaceae, and common species are: 

· angico (Piptadenia macrocarpa Benth and Anadenanthera colubrina), 

· aroeira (Astroniun urundeuva), 

· canafístula (Cassia spp), 

· catingueira (Caesalpinea pyramidales),

· imburana (Bursera leptohioeos 

· ipê (Tabebuia spp), 

· juazeiro (Zizyphus joazeiro), 

· jurema - branca (Pithecolombium dumosum),

· jurema- preta (Mimosa hostilis), 

· marmeleiro (Croton sonderianus), 

· mofumbo (Combretum leprosum), 

· mororó (Bauhinia forficata),

· pereiro (Aspidoperma pirifolium), 

· sabiá (Mimosa caesalpiniaefolia)

 Whilst fauna is less well known, species include the following:-.

· small marsupials such as “catitas” (Monodelphis spp.) and opossums (Didelphis sp.); 

· many different species of bats; 

· primates, such as the howler monkey  (Alouatta spp), the white ear-tufted marmoset (Callithrix jacchus aurita) and the capuchin monkey (Cebus spp.); 

· armadillos (Euphractus sexcintus, Cabassous unicintus and Dasypus septemcinctus)

· many rodents including one of the few endemic mammals, the “mocó” (Kerodon rupetris).

· Large neotropical predators such as the jaguar (Panthera onca) and the cougar (Felis concolor) were once common now only smaller predators occur such as  the jaguarundi (Felis yagouaroundi) and the crab-eating racoon (Procyon cancrivorus) . 

· Amongst the birds are some parrots noteworthy for their rarity and/or unusual colouring, such as the sun parakeet “jandaia”(Aratinga solstitialis),  and two indigo macaws – “Arara-Azul-de-Lear (Anodohrynchus leari) and the endemic “Ararinha Azul” (Cyanopsitta spixii). The greater rhea (Rhea americana) and the red-legged seriema (Cariama cristata) were once common, as was the eared-dove or “avoante” (Zenaida auriculata).
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Annex  2 J:
Work Plan

	
	YEAR 1
	YEAR 2
	YEAR 3
	YEAR 4

	Output  1: Integrated Management Options for Different Socio-environmental scenarios 

	Demonstrate forest management techniques  for  sustainable production of  timber for  industries in high supply &  demand PIAs
	
	X
	X
	
	X
	
	X
	
	X
	
	X
	
	X
	
	X
	

	Test  different techniques and practices for the sustainable production of sabia or stacks and agricultural use
	
	
	X
	X
	
	X
	
	X
	
	X
	
	X
	
	X
	
	

	Test reforestation techniques in the Petrolina PIA for multiple uses including  recovery of  degraded areas
	
	X
	X
	X
	
	X
	
	X
	
	X
	
	X
	
	X
	
	

	Demonstrate & strengthen the sustainability of community management of commercially known NTFP
	
	X
	X
	
	X
	
	X
	
	X
	
	X
	
	X
	
	X
	

	Determine sustainable methods and rates of extraction  for angico tree bark for tanning industries 
	
	X
	X
	X
	
	X
	
	X
	
	X
	
	X
	
	X
	
	X

	Output 2 : Increased Efficiency in transformation and end-use of wood

	Demonstrate & disseminate the use of energy efficient charcoal ovens 
	
	
	
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	
	
	

	Evaluate & demonstrate techniques for improving the efficiency of firewood in the plaster industry
	
	
	
	
	
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	

	Demonstrate & disseminate techniques for improving the efficiency of firewood in the brick industry
	
	
	
	
	
	X
	X
	X
	X
	X
	X
	X
	
	
	
	

	Output 3: Ecological corridor for enhancing ecosystem integrity and biodiversity conservation in at the landscape level

	Establish the Xingo  ecological corridor creating a new energy compensation UC for the Xingo energy project, supporting legal reserves and silvo-pastoril practices 
	
	
	
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	
	

	Establish the Peruaçu Jaiba ecological corridor by optimising and harmonising the management approaches of   existing  UC, & demonstrating  multiple use plantations
	
	
	
	
	
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	

	Establish the ecological corridor Capivara/ Confusões, by increasing community participation in  buffer zone management & by multiple use sustainable forest management to reduce hunting pressure on Parks
	
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	
	

	Evaluate the role and adoption  of ecological corridors in the protection of ecosystem integrity in the Caatinga biome  and to consolidate the Biosphere reserve
	
	
	
	X
	
	X
	
	X
	
	
	
	
	
	
	
	

	Implement a private reserves programme disseminating information on  the mechanisms & benefits these bring land-owners
	
	
	
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	

	Output 4:  Incentives for integrated ecosystem management

	Strengthen the FNMA as a tool for the replication of successful integrated ecosystem management experiences
	
	
	X
	
	X
	
	X
	X
	X
	X
	X
	X
	X
	X
	X
	

	Create a credit line with simplified access procedures, & evaluation criteria that include sustainable forestry methods  for timber & NTFP
	
	
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	Develop tax-related incentives  that  enhance the adoption of  integrated approaches to Caatinga management..
	
	
	
	X
	X
	X
	X
	
	
	
	
	
	
	
	
	

	Develop certification schemes for agriculturists that use wood from sustainable management programmes
	
	
	
	
	
	X
	X
	X
	
	
	
	
	
	
	
	

	Identify and develop value-added  timber products as a means of reducing dependency on timber for fuel in critical areas.
	
	
	
	
	
	
	X
	X
	X
	X
	
	
	
	
	
	

	Output 5 Multi-sectoral Capacity for Integrated Ecosystem Management

	Remove barriers that impede the application of  forestry legislation (forest consumers register, rural producers awareness  campaign )
	
	
	
	
	X
	X
	X
	X
	X


	X


	X


	X
	X
	X
	X
	X

	Facilitate the decentralisation of environmental management to  States  by providing support to develop  State Forestry Laws  in the 6 States
	
	
	
	
	X
	X
	X
	X
	
	
	
	
	
	
	
	

	Create a Regional Forum on Caatinga Natural Resources for the interchange of lessons learnt & strengthen stakeholders  co-ordination.
	
	
	
	
	
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	

	Implement a biome-wide awareness building campaign on the Caatinga’s role in the maintenance of ecological services
	
	
	
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	Implement a capacity-building programme for decision-makers, & planners on  integrated ecosystem management’s role in maintaining ecological services
	
	
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	
	
	

	Implement a capacity building programme for rural producers on sustainable forestry management, alternative value-added timber and non-timber products
	
	
	
	
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	
	

	Incorporate lessons learnt on integrated management options into the  Regional Development  Plans for the Serido
	
	
	
	
	X
	X
	X
	X
	
	
	
	
	
	
	
	

	Output 6: Knowledge Base  for Integrated Ecosystem Management

	Complete information gaps critical for the implementation of integrated ecosystem management at the biome level 
	
	X
	X
	X
	X
	X
	X
	X
	
	
	
	
	
	
	
	

	Design & set-up a monitoring system to measure the global &  national benefits derived from the integrated management options
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	 Set-up &  run a Reference Centre for  Sustainable Use of Caatinga Natural Resources to facilitate adoption of integrated management
	
	
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X


� St – stereo (a pile of wood of 1m x 1m x 1m) ha – hectare – 10,000m2


� The nuclei are: Gilbués-PI, Irauçuba-CE, Seridó-RN/PB,  and Cabrobó-PE , totalling around 15,000 km2 . According to the UN methodology applied in Brazil during the formulation of their National Plan for Combating Desertification, economic losses from desertification in Brazil can reach US$ 800 million a year and recovery costs of most affected areas could reach US$1.72 billion for a 20-year period. 





� These were identified at the  Fortaleza workshop (see previous page) 


� Carbon related value  is derived from the  five types of Caatinga  vegetation and the natural potential for biomass production (see previous page)


� These were selected in the PRONABIO funded Caatinga workshop  (see previous page)


� This refers to the type of Caatinga prevalent in the PIA and its biomass production and hence the potential production of  timber on a sustainable basis.


� This refers to the degree of threat to the Caatinga above and beyond extraction for  domestic firewood  which is relatively constant in each PIA 


� According to the Institute Desert, 2000


� Araripina, Exu, Moreilândia, Cedro, Curral Novo, Simões, Padre Marcos, Francisco Macedo, Caldeirão Grande, Salitre, Araripe, Moreilândia, Ipubi, Bodocó, Exu, Jardim, Porteiras, Brejo Santo, Jati, Mauriti, Milagres, Abaiara, Missão Velha, Barbalha, Santana do Cariri,
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