WORKPLAN AND BUDGET PROPOSAL

FUNCTIONAL VALUE OF BIODIVERSITY: PHASE II

29 April 2002

Objectives 

The terms of reference and objectives remain the same as stated in the TOR for Phase I. Specifically, this project will assist the Bank and its clients in project development and policy analysis by:

· providing systematic assessments, for significant areas of the humid tropics, of the hydrological value of forests with biodiversity significance in promoting local livelihoods and resilience to economic and environmental shocks. 

· assessing the nature, magnitude, geographical scope, and relation to poverty of these hydrological values and processes.

· forging a strategic partnership with the ASB (Alternatives to Slash and Burn) Consortium of CGIAR-affiliated research organizations and their local partners, linking their expertise in agronomy, forestry, biology, and hydrology with DEC expertise in poverty, economic geography, and environmental services and applying these tools to the operational and policy concerns.

Overall project structure and implementation for Phase II

The total grant (labeled ‘A’ in the attached budgets) comprises three interlinked components undertaken through collaboration among three groups: a World Bank team of consultants backstopped by Bank staff (labeled ‘B’ in attachments); ASB global activities undertaken by partners of the ASB consortium, with the ASB global coordinator as principal investigator (labeled ‘C’); and activities focused on Central America, including the Rio Paz watershed of El Salvador, with ICRAF’s regional coordinator in Latin America as principal investigator (labeled ‘D’). The activities discussed below focus primarily on components (B) and (C) of the grant, where significant consolidation and two new partnerships are proposed. Detailed workplans for  component ‘D’ activities in Central America and the Rio Paz watershed in El Salvador have been prepared by ICRAF’s regional coordinator for Latin America and were forwarded separately to the Bank.

Budget reconciliation across Phases I and II.   ICRAF will submit on behalf of ASB a final financial report for Phase I. To expedite planning and budgeting for Phase II, a preliminary consolidated budget for Phases I and II is attached (MS Excel file ‘Budget and expenditures 2001 2002’).  Details of proposed activity budgets for Phase II in Central America, including the Rio Paz study, will be submitted by ICRAF’s regional coordinator for Latin America.  However, it is anticipated that there will be a significant increase in the amount of the proposed sub contract with CIAT.  Overall, the original $250,000 earmarked for component D in Central America, including the Rio Paz case study, has been maintained.

Proposed carry over of funds.  Within component C, $19,876 was unspent in Phase I under ASB global activities. It is proposed that these unspent funds be carried over to Phase II and used to fund activities by the Bank team (component B) and the ASB global team (component C).        

Consolidation of Phase II activities and budgets in light of Phase I results.  

The final two columns of the Excel file  ‘Budget and expenditures 2001 2002’ include, respectively, the budget allocations now proposed for Phase II compared to the Phase II allocations provisionally planned at the inception of Phase I.  These proposed allocations are based on Phase I technical reports submitted by subcontractors for Activities 1 (pantropic geography), 2 (hydrological scaling), and 4 (meso-scale analysis in Montane Mainland SE Asia), Phase II workplans incorporated in the technical reports for Activities 2 and 4; a separate document detailing plans for Activity 1 workplans for Phase II; and a workplan for a new concept for Activity 3 on landscape level analysis.  These activity reports and workplans already have been submitted  to the Bank. (Note: no work on Activity 3 was planned or undertaken in Phase I, so there is no Phase I technical report for that activity.)       

The budget now proposed for Phase II includes an increase in funding for the Bank team (component B).  Four major consolidations are proposed within the ASB global activities (component C).  

First, it is proposed that the synthesis planned for Phase II (called Activity 6) be consolidated with the ongoing pantropic geography activity (Activity 1).  The Activity 1 team from Phase I, supplemented by a proposed subcontract to the University of New Hampshire, will complete the pantropic analysis, undertake comparative analysis at the pantropic and selected meso-scale units, and lead the overall synthesis.  

Second, it is proposed that continuation of the meso-scale analysis in Montane Mainland SE Asia (MMSEA Activity 4 in Phase I) be consolidated with Activity 2 (scaling hydrological effects) for Phase II. The Phase I review of meso-scale data availability indicates that meso-scale data for Central America are in most respects far superior – in quality, quantity, and availability – to MMSEA.   However, the data that are available for MMSEA – especially concerning the ASB benchmark site in Northern Thailand – would be an excellent data source to examine differences between micro (landscape) and meso (1 km square) scale models of hydrological functions through a new partnership with the University of Washington.                

Third, regarding Activity 3 (landscape scale analysis), it is proposed that plans for landscape level modeling for MMSEA be consolidated under Activity 2, since those activities focus on modeling watershed functions. 

Fourth, as suggested by World Bank staff, modeling of landscape dynamics that builds on ongoing work by the ASB-Cameroon team has been cut from the project.  

Based on the Phase I results, these proposed consolidations for Phase II should enhance the focus and the scope of the activities that hold the highest potential in terms of specific project objectives, while simplifying overall administration and coordination.    

Detailed budgets, activities, and deliverables proposed for Phase II.

A detailed budget proposal for Phase II, with line item detail by subcontract, for activities by the World Bank team and the ASB global partners is attached in an MS excel file entitled ‘Budget for Phase II ver 6’.  That file has two sheets: sheet 1 is in gross terms; sheet 2 gives amounts net of overhead and indicates allocations of overheads.  ICRAF’s policy in 2002 is to match all overhead accruing from restricted grants with an equivalent allocation of ICRAF core funds to principal investigators leading those projects.  Sheet 2 includes a memo item regarding planned use of the ICRAF core allocation to the ASB global coordinator arising from this grant.  

ACTIVITY 1. Pantropic/meso scale analysis and synthesis (formerly biophysical and human geography and now including the synthesis activity).  Proposed ASB global budget for Phase II:  $139,910

Goal from Phase I TOR: Identify locations within the humid tropics where the hydrology/biodiversity/poverty nexus is likely to be important; assess the population of these areas.

Phase II activities.  Phase I results demonstrated the feasibility of this approach, both for broad agroclimatic categories (warm lowlands of the humid and subhumid tropics), but also for specific ecologically-based categories (viz., the humid and subhumid moist broadleaf forest zone – the tropical rainforest biome -- of the WWF Global 200 Ecoregions) that improve the focus on biodiversity-rich habitats. Moreover, it proved feasible to obtain complementary data on human population distribution and, crucially, new spatial products were identified that can provide the basis for a coarse pantropic analysis of human vulnerability to degradation of hydrological functions.  

In view of these promising opportunities, particularly with regard to increased understanding of the appropriate roles and linkages of pantropic and regional analyses, the following Phase II Activities are proposed:

Activity 1.A. Improved spatial characterization of the focus area at the pantropic scale.
This involves several sub-activities corresponding to the main themes of this project. These activities can proceed in parallel with (and relatively independently of) the proposed regional activities, but also will develop an improved framework for stratification and extrapolation of results of the regional activities. 

i. Biodiversity-rich tropical habitats.  Building on Phase I findings, the tropical rainforest biome of WWF (the ‘Tropical and Subtropical Moist Broadleaf Forests” in the WWF nomenclature) will be adopted as the primary determinant of the focal area for study, instead of climatically-derived agroecological zones. Consultation will be undertaken with WWF on improving the spatial characterization of the Global 200 Ecoregions (nested within the tropical rainforest biome) and their associated species type and population databases. These amendments will be integrated within the analysis of the problem domain. Disaggregation of the pantropic analysis using the Global 200 Ecoregions will facilitate links with regional analyses. 

ii. Physical hydrology.  Based on promising Phase I results with ‘terrain’ analysis, the Typology of Global River Systems (TYGRIS) watershed characterization tool developed by the University of New Hampshire will be integrated into the suite of pantropic thematic data. This activity will explore the feasibility of a pantropic assessment of exposure to flooding risk. Specifically, the question for the tropics as a whole is in which regions does the combination of climate and topography mean that deforestation upstream could have serious implications for downstream flooding. Put differently, this initial scoping analysis at the pantropic scale will identify those areas where for a particular range of climate and topography, land cover change (specifically deforestation) would pose little risk of flooding. This analysis will not be definitive – indeed it is the first step in focusing the diagnosis of vulnerability on those areas at greatest risk by filtering out those areas where risk is minimal. Obviously, the analysis of vulnerability will require additional information on land cover change (Activity 1.A.iv below), human population (see Activity 1.B below), and meso and micro scale hydrological modeling (Activity 2).  The TYGRIS tool is designed for extrapolation from well-documented watersheds (the main candidates in this project are the rich datasets for Central America, the Mai Chaem watershed in Northern Thailand, and the Way Besai River in southern Sumatra) and thus will be valuable in placing the meso/micro comparative analysis in Activity 2 within a global context.

iii. Human population.  Integration of new spatial data sources on the location, size and population density of urban areas, as well as significantly revised estimates of rural population density (coming available during 2002 from IFPRI funded studies).

iv. Areas of rapid change in land cover.  Improved definition of land cover/use within the focus area to delineate areas of forest transition/conversion. This will involve the appropriate inclusion of available global evidence on fire and road infrastructure as well as forest/agriculture mosaic land cover types.


Activity 1.B.  Enhanced assessment of urban populations potentially at risk from changes in water resource and flood regimes.   This activity will upgrade and extend prototype work undertaken in the Phase I Pantropic analysis, drawing on the typology of watersheds, the improved delineation of urban areas, and improved delineation of the spatial location and extent of forest conversion within major watersheds and basins (from Activities 1.A.ii, 1.A.iii, and 1.A.iv above). This assessment would also distinguish between those populations potentially exposed to flooding risk, both within and beyond the focus area, as a consequence of deforestations/land cover change within the focus area (delineated in Activity 1.A.i).

Activity 1.C.  Pantropic extrapolation of regionally-determined critical areas.  As a basis for examining the utility of the pantropic analysis for regional priority setting (ex ante) or for pantropic extrapolation of regional findings (ex post), a number of analytical activities will be undertaken in close collaboration with the Mesoamerica and MMSEA regional teams.  The Phase II Regional (meso- and micro-scale) activities will have access to a broader range of higher resolution data than is available at the pan-tropic scale. Using such data, regional efforts will explore how, and at what scale, key hydrological services can best be represented in an analytical framework and how spatial coincidence of these hydrological services and biodiversity-rich habitats can best be analyzed and reported. Criteria will also be established for assessing critical threshold values in the provision of such services. Criteria might be specified in terms of service provision per unit land area, e.g., annual net contribution to - or depletion of - water resources per hectare, or in terms of service provision at specific locations, e.g., thresholds of peak or dry weather river flows near major human settlements that might raise concerns about urban flooding or the ability to meet domestic, industrial and irrigation demands. The application and representation of these criteria in a spatial context would help locate geographic areas and human populations at risk as a consequence of land use change. By linking potential biodiversity loss at the sites of land use change to the potential downstream threats of changes in hydrological service functions, a sharper focus will be brought to assessing the scope for biodiversity and habitat conservation co-benefits of land use interventions aimed at hydrological services.


From the pan-tropic perspective, there is likely considerable value-added in extrapolating these regional findings so as to gauge the potential patterns and magnitudes of such threats of land use change at even broader scales. But this extrapolation will pose significant challenges. Firstly, even if data for the same key factors exist at both pan-tropic and (sub-)regional scales, it is unlikely that they exist at the same formats or were developed using the same classification schema. Criteria for assessing critical areas at the meso- and micro-scale might include rainfall, land cover, slope, soil type, and population density. While pan-tropic datasets exist for all of these factors, they may not be directly compatible with regional data sources. For example, regional studies might rely on Landsat-based (80m resolution) region-specific classification of land cover. This would need to be aggregated and correlated with data derived from the AVHRR (1km resolution) global land cover classification used in the pan-tropic analysis. It will require some analysis and experimentation to correlate such data across scales. Secondly, there may be some variables used at the meso and macro scale that simply do not exist at the pan-tropic scale, e.g., infrastructure, market access, and poverty levels. Where such data are key to delineating critical areas, it will be necessary to identify or construct proxy variables to support the pan-tropic extrapolation and to assess/validate the usefulness of these proxy variables.

The outputs from this set activities will include:  (1) Regional and pan-tropic thematic data harmonized in terms of their measurement units or classification systems and their formats of spatial representation; (2) Pan-tropic scale proxy variables for key regional variables that do not exist at pan-tropic scales; (3) Documented pan-tropic map (or maps) delineating areas and populations at risk from land use change as a consequence of disturbances in hydrological function and in the subsequent provision of hydrological services; (4) Assessment of the reliability of the pan-tropic extrapolation by a statistical comparison of the extrapolated and the regionally-determined critical areas for the geographic areas in which they overlap.

Phase II deliverables for Activity 1. 

· Technical report for this activity in the form of one (or more) manuscripts submitted to refereed journals, with World Bank staff and other collaborators as coauthors. (These results also will feed into the ASB Global Synthesis Report which, in turn, will contribute to the ASB cross-cutting assessment of ‘Forest and Agroecosystems Tradeoffs in the Tropics’ that has been selected as a sub-global component of the Millennium Ecosystem Assessment.)

· One (or more) ASB policybriefs derived from manuscripts described above on the coincidence of biodiversity-rich rainforest habitats and human populations ‘upstream’ and the exposure of human populations ‘downstream’ to degradation of watershed functions, with particular attention to flood regulation.  

· Spatial products and analyses posted on ASB global website, with links to (or posted on) World Bank website.

· Two policy seminars (one in Washington, DC, at the Bank, the other in the Hague at the Netherlands Ministry of Foreign Affairs) to report results.      

Phase II partners for Activity 1.  World Bank consultants (geography and econometrics) and staff (economics and environmental policy); IFPRI (GIS, spatial analysis); ICRAF/Bogor (soil science, hydrology, modeling); ICRAF/ASB (economics and environmental policy); University of New Hampshire (hydrology, spatial data and modeling; geography).  

ACTIVITY 2.  Micro/meso reconciliation of hydrological effects (formerly scale effects of land cover change on watershed functions and now including the MMSEA meso-scale analysis). Proposed ASB global Phase II budget.  $ 135,565.

Goal from Phase 1 TOR: Compile scientifically-based guidelines that indicate the physical impact of land cover changes on hydrological effects such as water flow and water quality, as a function of watershed scale, land cover, climate, and topography.

Phase II activities.  Work reported for Phase I showed that the relevant scale of effects vary by hydrological function – total yield, dry-season flow, flood regulation, groundwater recharge, sediment load, landslide risk, water quality – and that no single model can be used to analyze the complete range of these policy-relevant watershed functions.  Moreover, models that have been validated at the meso scale (1 km resolution) produce apparently ‘good’ results for some functions while fine-scale, spatially-explicit, process-based models suggest this should not be possible.  For example, some work undertaken in Phase I suggests that under some conditions there is no link between land use change and flooding risk for any but the smallest basins. Using  rich data available for SE Asia (both MMSEA and for Sumatra—with the possibility of drawing general insights from comparison with the Central American mesoscale analyses undertaken in component ‘D’), this activity will bring leading modelers together for head-to-head comparison of model structures, assumptions, and results for effects of land cover change on specific watershed functions using consistent datasets.  Phase II work under Activity 2 will produce deeper understanding of the scope and limits of the various techniques for specific watershed functions, particularly investigating the relevance of fine-scale, process-based insights for larger reporting scales that are relevant to policymakers.  Two of the key questions to be resolved are (1) what is the adaptability of various modeling strategies to different scales and resolution levels? -- specifically those scales and resolution levels required to capture the link between land cover change and specific hydrological functions -- and (2) which of the hydrological effects that typically are modeled at the meso scale – driven by climate, terrain, downstream uses --  can be influenced by ‘upstream’ land use choices?  These simulations, conducted in consultation with policymakers and in collaboration with local researchers, will clarify the resolution of the data and appropriate units for analysis for large scale studies and future assessments.  Examples of policy relevant questions to be answered include:

· At what size of watershed - 10 km2, 1000 km2, 10000 km2 - are different hydrological effects of land cover change salient?  For instance, land cover change likely has substantial effects on flooding in small watersheds, but (contrary to popular opinion) may have negligible effects in very large river basins. 

· At what scale (and under what climatic and geophysical conditions) do these effects of land cover change attenuate?

· Can the data sets from benchmark sites like Mae Chaem (4,100 km2) be used to calibrate existing models that address these issues for larger reporting units?

· How do different land use mosaics interact with physical determinants of hydrology and, thereby, affect vulnerability of human populations?  Is it possible to use remote sensing to assess how land use mosaics affect these risks?

Phase II deliverables for Activity 2. 

· Technical report for this activity in the form of one (or more) manuscripts submitted to refereed journals, with World Bank staff and other partners as coauthors.  

· One (or more) ASB policybriefs derived from manuscripts described above emphasizing what is known about causal links between land cover change and watershed functions, with particular attention to flood regulation.  

· Spatial products and analyses posted on ASB global website, with links to (or posted on) World Bank website.

Phase II partners for Activity 2.  World Bank consultants (spatial analysis; integration with Central America datasets and activities) and staff (economics and environmental policy); ICRAF/Bogor and Chiang Mai (soil science, hydrology, landscape scale hydrological modeling and data; spatial data and analysis); and the University of Washington (mesoscale hydrological modeling and data).   

Coordination, exchange and synthesis workshop.

Outputs of this project depend on successful integration of research activities and exchange of data among collaborators involved both within and across these two activities. To facilitate this coordination, exchange, and synthesis, a workshop will be organized at approximately the midpoint between signing of the Phase II contract with the World Bank and the expected completion date of the project.  This meeting also will provide an opportunity to strengthen integration with the separate Component D (activities in Latin America, including the Rio Paz case study) of this overall grant.         
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