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SCIENTIFIC ANNUAL REPORT

Synopsis of activities and progress in year 2

1. Work Package 1 is now more than two years behind schedule with respect to processing NDVI data for Turkmenistan.  Following the death of Dr. Jim Ellis in March 2002, the overall WP1 work program also lacks firm direction.  The DARCA coordinator has located an affordable source of NDVI data and has identified a replacement for Dr Ellis.  However, he cannot contract work on data processing or subcontract Dr. Ellis’ replacement until the amendment for the project is formally approved by the EC.  It looks increasingly likely that the activities of WP1 cannot be completed in the life of the project, and a further project amendment will need to be sought to extend the project.  In spite of these problems, Central Asian partner institutions have been carrying forward assignments agreed to prior to Dr. Ellis’ death.  In the case of Sayat Temirbekov at the Institute of Botany, Almaty, this work is of a very high scientific standard and far exceeds the requirements of the project itself. 

2. WP2 is progressing smoothly.  Standard field procedures are now in place and familiar to the collaborating Central Asian scientists.  The WP1 second annual report describes an innovative technique for vegetation assessment based on a combination of remote sensed and field data.  This technique was piloted at one of the four DARCA study sites.  Some analyses scheduled for completion in the second year (D2.2 and D2.3) have been delayed.   But good quality field data is coming from all study sites, and completion of these analyses in the early part of year 3 is easily feasible.

3. The original work schedule for WP3 (in the DARCA Technical Annex) was extended to accommodate an expanded period of field data collection.  In terms of this revised schedule, WP3 is progressing according to plan.  WP3 has been successful in organizing study tours for Central Asian scientists.  Analysis of WP3 field data has begun, but has not progressed far enough to meet all the data needs of WP4.  Plans have been made to remedy this situation early in year 3.

4.  WP4 is the most advanced of all the work packages, having shifted into data analysis and the drafting of scientific papers.  Meanwhile, field data collection is proceeding smoothly and WP4 is awaiting a number of analytical inputs from WP3 in order to complete papers that have already been drafted.  In year 2, WP4 organized a training workshop for collaborating Central Asian scientists in Work Packages 3 and 4. 

5. WP5 is on schedule.  Land tenure maps and livestock statistics are now complete for all study sites.  Analysis of land allocation procedures is complete at 3 of the 4 study sites and well advanced at the forth site.  A formal survey of flock movement was the centerpiece of WP5 work in Year 2, scheduled for completion early in year 3.  Field data collection for the survey is complete in Turkmenistan, has begun in Kazakstan and will be completed in Kazakstan in March of 2003.  Analysis of the Turkmen data has already begun. 

6. WP6 is on schedule with the completion of the model described in this report.  The challenge now is to encourage all the field-based project components to submit the data and analyses needed to parameterize the model.  In this regard the modeler is heavily dependent upon the timely cooperation of her project colleagues.

7. In year 1 video work in Turkmenistan was delayed by security concerns following the terrorist attacks in the USA.  In Year 2 is was possible to make up for this lost time.  The video work is now on schedule and an edited video will be taken back to Turkmenistan for local viewing and discussion early in 2003.  The video on Kazakstan has been very well received inside Kazakstan and recently won a prize at a European film festival on pastoralism.  DARCA is obliged to produce five scientific publications during the life of the project.  The project is on track to meet this goal.  Three papers have already been published and four more are in draft form.  DARCA is also obliged by the end of the project to produce 10 popular articles to disseminate the results of our research.  Four such articles have been produced.    

Work Package 1: Progress Report on Remote-sensed vegetation assessments

Deliverables

D1.1
Report on NDVI analysis of sites in Kazakstan 1982-98

D1.2
Identification of sites undergoing vegetation change

D1.3
Generalisation from site to regional levels to track trends in vegetation dynamics

D1.4
Synthetic assessment of patterns and processes of vegetation change using RUE 

Milestones and expected results

No
Milestone
Month

M1.1
Analysis of selected sites in Kazakstan, Progress Report
6

M1.2
Image processing of historical AVHRR data from 1982 to Month 0
12

M1.3
Survey and reconnaissance of vegetation types and condition; acquisition of existing climate and NPP data
12

M1.4
Ground-truth NDVI data and identify sites undergoing changes, Mid-term Report
18

M1.5
NDVI analysis of sites undergoing change
24

M1.6
Image processing of AVHRR data from project years 1 and 2
28

M1.7
Comparison of rates of change at selected study sites, Final Report
31

M1.8
Rainfall use efficiency analysis and regional assessment of degradation/recovery trends, Final Report
31

M1.9
Synthesis of data on site and regional patterns of change in vegetation, climate and land use, Final Report
31

Work Package 1 is a concern.  The University of Copenhagen did not do its job and left the project at the close of the first year, but it took a year to document conclusively that they had no intention of doing the work assigned to them.  Subsequently, reassigning their responsibilities  - a process started towards the end of year 1 – has not yet cleared through the EC bureaucracy (as of January 2003).  This means that remote sensed data analyses that will take at least 9-10 months to carry out have not yet begun – and the project has about that period of time left to run according to its current schedule.  When Jim Ellis (a subcontractor) died in March of this year we also lost the leading intellectual force behind this work.  Progress on finding another subcontractor to undertake Jim’s responsibilities is discussed in the management section of this report.  

Before Jim died he had arranged for partners in Central Asia to undertake several separate pieces of work.  Two of these reports by the Desert Institute are attached (Annex 1.2 and 1.3). 

Sayat Temirbekov of the Insitute of Botany in Almaty has also done considerable work on this component, expanding on the work programme and methods proposed in our original project. Maps illustrating his techniques were attached to the second semi-annual report.  Sayat – initially in conjunction with Jim and now on his own – has carried out the following work: 

· Considerable progress had been made in acquiring TM imagery for Kazakstan.  Three options were investigated: MSS (Multispectral Scanner, 4 bands at a resolution of 57 meters squared), TM (Thematic Mapper, 7 bands at a resolution of 28.5 meters squared) and ETM (Enhanced Thematic Mapper, 7 bands at 28.5 meters squared resolution and 1 band at 14.25 meters squared resolution). 

· A MSS image 1977 for one of our study sites in Almaty Oblast was acquired.  However, field-based vegetation classifications bore little resemblance to the vegetation classes identified in this image, and it was decided that MSS was not worth pursuing, given the lower resolution and fewer channels it provided.  

· ETM images were acquired for the following field sites: Aidarly (1999), Ulgule/Shien (one image 1999), and Bekpak Dalla/Moinkum (one image 2001).  These correlated well with ground-based vegetation assessments of both the existing plant communities and estimates of the extent of degradation.  Maps prepared by the Laboratory of Geobotany, Institute of Botany, illustrate this work and were.  Good quality field data is coming from all study sites.   appended to the second semi-annual report as Annex 1.1.  While this is clearly a work in progress, the maps document the suitability of TM and ETM data for assessing both the composition of vegetation communities and degradation/rehabilitation trends.

· It was concluded that TM and ETM were both suitable and almost identical for our purposes; ETM started in 1999 for Kazakstan but TM should be available back into the late 1970s, making historical comparisons possible.  Thus far, however, we have been unable to find historical TM imagery for our study sites.  Efforts are ongoing to find this material. 

The second year report submitted by the Institute of Botany focuses on a detailed description of the methods used to compare satellite and ground-based vegetation classifications.  An especially revealing aspect of this work will be an assessment of the degree of convergence between current satellite and old Soviet field-based methods of vegetation classification.

Appended documents:

Year 2

Annex 1.1
Three maps on topography, vegetation types and vegetation change for a portion of the Jambul Raion study site, Almaty Oblast, Kazakstan, by Sayat Temirbekov (Attached to 18th month report).

Annex 1.2
Climatic features of Geokdepe and Bayram-Aly Regions, by T. Babaeva, 8 pages (Attached to the 2nd annual report).

Annex 1.3
Scientific substantiation of moisture-providing model of transpiration of the arid pastures grassy vegetation, M. Nurburdiev, 12 pages (Attached to 2nd annual report).

Work Package 2: Progress report on ground-based vegetation assessments

Deliverables
D2.1
Establish techniques in Turkmenistan and Kazakstan for long-term vegetation monitoring and initiate monitoring for a number of representative vegetation types, Inception Report.  

D2.2
Estimates of seasonal variations in forage quantity and quality at four study sites with representative vegetation types for the Central Asian steppe, Mid-term Report.

D2.3
Estimates of range condition and trend at variable distance and levels of grazing pressure around settlements and water points at the study sites, Progress Report.

D2.4
Longitudinal comparison of range condition over a 15-year period at the study sites, Final Report.

D2.5
Analysis of the probable response of different vegetation types to changes in grazing pressure, Final Report.

Milestones and expected results

No
Milestone
Month

M2.1
Methods and sampling techniques discussed with Central Asian partners; field staff trained and data collection initiated, Inception Report
6

M2.2
Initial site surveys completed 
12

M2.3
Mid-term Report covering monitoring in year 1
18

M2.5
Progress Report
24

M2.4
Biomass and intercept data collected for 2 years
31

M2.6
Comparison of study results with historical data
31

M2.7
Final Report
31

Work Package 2 now has a well established field methodology and study sites, and field work is proceeding smoothly.  (A complete description of the rationale behind the field work programme in Kazakstan was provided on pages 3-4 of the 2nd semi-annual report, in a contribution from the Institute of Pasture and Fodder).  Work planned for year 2 shifts from an emphasis on field data collection to an emphasis on analysis, and is scheduled to produce:

· Estimates of seasonal forage quantity and quality for the major vegetation types at all  study sites (D2.2)

· Estimates of range condition and trend at variable distance and levels of grazing pressure around settlements and water points at all study sites (D2.3)

· A mid-term report covering monitoring in year 1 (M2.3).

The WP2 Second Season Report discusses in considerable detail methodological issues regarding the use of satellite imagery (Landsat and SPOT) to evaluate and monitor rangeland degradation.  The techniques introduced in this report are innovative and an advance on current methods.  These techniques have been piloted at one DARCA study site – Ravnina in Turkmenistan – and the report gives information on range condition at that site.

Appended documents:

Year 1

Annex 2.1
Natural-Geographic conditions of Moynkum pasture complex, Iliya I Alimaev, 12 pages.

Annex 2.2  
Resume and chapter headings of works on Moinkum pasture complex. Khanesh Kushenov, 7 pages. 

Work Package 3: Progress report on flock nutrition and performance studies

Deliverables

D3.1  
Data on the seasonal changes in live weight and body condition, in Progress Report

D3.2 
Data on the quality and quantity of fodder fed to livestock, in Progress Report 

D3.3 
Data on levels of performance and output from flocks under different management regimes, Final Report

D3.4  
A simple model of flock performance and population dynamics, Final Report

Milestones and expected results
No
Milestone
Month

M3.1
First flock surveys
7

M3.2
Second flock surveys
10

M3.3
Third flock surveys
13

M3.4
Final flock surveys
16

M3.5
Progress Report on fodder and seasonal changes in body weight and condition 
18

M3.6
Final Report modelling performance and output under different management regimes
24

Kazakstan

During the second year of the project the main activities have been to collect data, by both questionnaire and direct measurement from sample flocks, from the two selected villages (Sary Ozek and Male Kamkaly) in Moinkum Raion and the three selected villages (Shien, Ulguli and Aidarly) in Djambul Raion. In this reporting period, three separate data collection phases, November 2001, February 2002 and April 2002, have taken place.  Following the inclusion of a sixth village (Ulan Bel) in the sample for WP4, from April 2002 livestock performance measurements have also been taken from selected flocks in this village.

The collected data from the four collection periods in year 1 have been translated and sent to the Macaulay Institute for statistical analysis.  A preliminary analysis of the data collected in the first collection period carried out in August 2001, was completed (Annex 3.1) and presented at a meeting held at the University of Leuven in June 2002 (see Meetings below).

Samples of fodder fed in winter were collected and subjected to standard laboratory analysis.  The results from this analysis were received from the Institute of Pasture and Fodder in Kazakstan in late September 2001 and preliminary analysis of the data has been conducted.  This will be incorporated into the livestock performance data for final analysis.  The data was also passed to the University of Leuven (WP4) for inclusion in the analysis of their economic data. 

Turkmenistan

Following the death in October 2001 of Dr. Ovlyakuli Hodjakov, the principal scientist from the Institute of Animal Husbandry and Veterinary Development involved in the project, the responsibility for conducting field work in Turkmenistan has been taken over by Dr. Akmohammet Budanov.

A report on the visit of Dr. Iain Wright and Grant Davidson to Turkmenistan from 11-24 March is included in the second interim report covering the period 01/10/2001 – 01/04/2002.  Following this visit, a proposal (Annex 3.2) was submitted to the British Embassy in Turkmenistan for a small project to introduce a system of sustainable monitoring of anthelmintic resistance amongst sheep and goats in Gok Tepe Etrap. This submission was successful and the project will take place early in 2003.

Direct measurements of live weight and body condition score were made on animals from flocks selected in the two study areas (Gok Tepe Etrap and Ravnina farm in Bairam Ali etrap). Each flock was visited four times, in October 2001 around mating, in January 2002, after lambing in April 2002 and in July 2002 around weaning.

As in Kazakstan there have been some difficulties with regard to the ear tagging of individual animals and some farmers have either refused to have animals ear-tagged, or have subsequently removed the tags. 

Samples of winter fed fodder fed were collected and subjected to standard laboratory analysis at the Institute of Animal Husbandry and Veterinary Development.  The results from this analysis were made available in June 2002 but due to necessary explanations of methodology and translation, the final version of results were only completed by the end of September.  These will be incorporated into the livestock performance data for final analysis and passed to the University of Leuven (WP4) for inclusion in the analysis of their economic data.

Meetings and study tours

· Dr. Iain Wright, Grant Davidson and Dr. Nurlan Malmakov took part in the coordination meeting held at the Macaulay Institute in October 2001.  A summary of the purpose of this meeting, along with the minutes were included in the second interim report covering the period 01/10/2001 – 01/04/2002.

· Grant Davidson and Dr. Akmohammet Budanov attended a meeting at the University of Leuven from 4th to 6th June 2002 to discuss the progress in data collation and the procedures for the integration and sharing of data between workpackages 3 and 4.

· Although falling outwith the time period for this report, a meeting to discuss the integration of data collected in workpackages 2, 3 and 4 into the model of pastoralist decision-making being built under workpackage 6 took place on 1st October.  At this meeting, attended by Dr. Iain Wright and Grant Davidson, agreements were reached on the format of data from WP3 for inclusion in the model being developed.

· Prior to the coordination meeting in October 2001, Dr. Malmakov met with a number of research scientists at the Macaulay Institute to discuss the Institute’s animal research programme and to visit the Institute’s animal fibre evaluation laboratory.  He also visited a number of scientists at the Scottish Agricultural College and the Roslin Institute in Edinburgh.

· From 7th –10th March 2002 Dr. Malmakov attended the British Society of Animal Science conference in York.  He was joint author of a paper (Annex 3.3) presented at the conference by Dr. Iain Wright entitled “Sheep productivity in private flocks in Kazakstan”.

· From 14th – 20 October 2002 Dr. Malmakov and Dr. Serik Aryngaziev, Head of the Department of Goat Selection and Breeding at the Kazak Research Institute of Sheep Breeding visited the UK on a visit hosted by the Macaulay Institute.  Meetings were held to discuss the progress of the project and to plan the activities for the final year.

Appended documents:

Year 1

Annex 3.1
Flock nutrition and performance studies – Kazakstan work programme, Iain Wright and Nurlan Malmakov, 3 pages appended to 1st semi-annual project report.

Annex 3.2
Flock nutrition and performance studies – Turkmenistan work programme and body condition scoring system, Iain Wright, July 2001, 5 pages. 

Annex 3.3
Development of cashmere production in Kazakstan, Serik Aryngaziev, Nurlan Malmakov, Carol Kerven and Roy Behnke, July 2001, 9 pages. 

Annex 3.4
Development of cashmere goats for small-scale livestock farmers, Nurlan Malmakov and Carol Kerven, August 2001, 4 pages.

Year 2

Annex 3.5
DFID small grant scheme application form: Anthelmintic resistance – a sustainable monitoring system for smallstock in Turkmenistan, G. Davidson, 5 pages (Attached to 2nd annual report).

Annex 3.6
Sheep productivity in private flocks in Kazakstan, IA Wright and NI Malmakov, 1 page (Attached to 2nd annual report).

Annex 3.7
DARCA – WP3: Kazakstan Round 1, G. Davidson (Attached to the 2nd annual report)


Annex 3.8
Trip report, N Malmakov and S Aryngaziev

Work Package 4: Progress report on economic analysis of pastoral enterprises

Deliverables
D4.1.
Interim Report providing a) statistical analysis of livestock input/output costs for different socio-economic producer groups, disaggregated by degree of mobility and supplementary feeding; b) predictive model of how changes in input/out prices would affect producers’ decisions on grazing and feed management.

D4.2.
Interim Report describing and explaining a) decision-making criteria on livestock movement and feeding for different socio-economic producer groups; b) trends in livestock input/output markets.

D4.3.
Final Report synthesising quantitative and qualitative analysis from interim reports. The report will identify the economic factors underlying current and predicted livestock husbandry practices that are likely to increase desertification. Recommendations will be given on technical and policy measures to balance environmental risk of desertification against economic returns from livestock production. 

Milestones and expected results

No
Milestone
Month

M4.1
Selection of sample households in study sites, drafting questionnaires, training of data collection staff
4

M4.2
Begin seasonal questionnaire surveys and participant observation informal interviews
6

M4.3
Participant observation interviews with shepherds, key informants, traders, carried out, Mid-term Report.
18

M4.4
First round of questionnaire surveys completed, one in each of four seasons.
20

M4.5
Analysis completed of first year seasonal questionnaires and informal interviews.  Begin second year survey, Progress Report
24

M4.6
Surveys and interviews completed and analysis carried out, Final Report
31

Activities

· Two field trips were made to the project sites: 

- Kazakstan March 1-22, Turkmenistan March 23-April 8

- Kazakstan July 30-August 26 (partly funded by Global Livestock Collaborative Research Support Programme, USAID).

· A data analysis workshop was organised in Leuven, Belgium, with Katholic University of Leuven, 3-6 June for Kazak and Turkmen DARCA participants who also were hosted on a study tour in Britain from 7-10 June. 

· Written commentaries were submitted on proposed models by E.J. Milner Gulland, University Collage London (DARCA WP6). 

· Data analysis and preparation of articles for publication was carried out during September and October.

· Presentation of DARCA results on development of goat production and cashmere markets to the annual meeting of Global Livestock Collaborative Research Support Programme (GL-CRSP, USAID). Washington DC, USA, Oct 8-13 (trip funded by GL-CRSP).

Publications

Statistical tables on WP4 household survey data were drawn up in collaboration with DARCA members at Leuven University. In collaboration with DARCA WP3 members at Macaulay Institute, statistical tables were prepared on their quarterly surveys measuring animal productivity, and with Kazak members of WP3 information was prepared on the development of cashmere goats.  These tables and other results were used to draft three papers for publication. 

· “Emerging differentiation among pastoralists in post-Soviet Central Asia”(DARCA authors: E. Mathijs, J. Abdul, L. Franchois, C. Kerven, A. Smailov, O. Soyunova) to be submitted to the Journal of Agricultural Economics (Annex 4.9)
· “Development of goat production in Kazakstan”

(DARCA authors: C. Kerven, S. Aryngaziev, G. Davidson, L. Franchois, N. Malmakov, E. Mathijs) to be submitted to Small Ruminant Research (Annex 4.10)

· “Review of cashmere goat production in Kazakstan(DARCA authors: C. Kerven, S. Aryngaziev, N. Malmakov and additionally from Macaulay Institute: M. Merchant, H. Redden) to be submitted to Small Ruminant Research (Annex 4.11)
At the annual GL-CRSP meeting in Washington DC, a Powerpoint presentation was given on the potential for cashmere goats to contribute to the incomes of small-scale livestock producers in Kazakstan. This presentation included data provided by Dr. Nurlan Malmakov and Serik Aryngaziev, DARCA WP3 participants at the Sheep Breeding Institute, Kazakstan.  

Plans for coming year

Completion of Rounds 8 and 9 (spring and summer 2003) for WP3 household surveys at all DARCA study sites. While it was initially planned to carry out surveys over one and half years (6 rounds), the results have been of good quality and the decision reached with partners to continue the survey for a full two years. This data will be entered and processed by Dr. Mathijs and Leen Franchois at Leuven University. Results will be analysed by the end of 2003 and publications prepared. 

Data analysis from WP4 surveys and informal interviews will continue, to finalise publications. A co-authored paper is being prepared for the forthcoming International Rangelands Symposium, held every four years, which is to take place in Durban, South Africa, from July 28-August 1st. The title is: “ Retraction and expansion of flock mobility in Central Asia: Costs and consequences”. An abstract has been accepted (Annex 4.12). 

Appended documents:

Year 1

Annex 4.1
Method for sampling households, and selected sample in three villages, Carol Kerven, Annex 1 of DARCA 1st semi-annual report, 4 pages.

Annex 4.2
Draft economic survey questionnaire (Turkmenistan), Carol Kerven and Ogultach Soyunova, Annex 3 of DARCA 1st semi-annual report, 6 pages.

Annex 4.3
Kazakstan study site in Moinkum Rayon, Dhambul Oblast, Kazakstan, Carol Kerven, April 2001, 15 pages.

Annex 4.4
Field work report on DARCA work package 4, Turkmenistan, Carol Kerven, May 2001, 7 pages.
Annex 4.5
Report on fieldwork, Kazakstan July 26-August 21 2001, Carol Kerven, 10 pages.
Annex 4.6
Kazakstan questionnaire round 1, Carol Kerven and Aidos Smailov, 6 pages and Coding sheets for round 1, 3 pages.

Year 2

Annex 4.7 
DARCA Round 1 Kazachstan: analysis of economic survey data

University of Leuven, 35 pages (Attached to 18th month report).


Annex 4.8
Report on field work, Kazakstan, from 1-21 March 2002




Carol Kerven, 16 pages (Attached to 18th month report).

Annex 4.9
Emerging differentiation among pastoralists in post-Soviet Central Asia (DARCA authors: E. Mathijs, J. Abdul, L. Franchois, C. Kerven, A. Smailov, O. Soyunova) to be submitted to the Journal of Agricultural Economics (Attached to 2nd annual report.)

Annex 4.10  
Development of goat production in Kazakstan (DARCA authors: C. Kerven, S. Aryngaziev, G. Davidson, L. Franchois, N. Malmakov, E. Mathijs) to be submitted to Small Ruminant Research (Attached to second annual report).

Annex 4.11 
Review of cashmere goat production in Kazakstan (DARCA authors: C. Kerven, S. Aryngaziev, N. Malmakov and additionally from Macaulay Institute: M. Merchant, H. Redden) to be submitted to Small Ruminant Research (Attached to second annual report).

Annex 4.12
Fragmentation of rangelands: ecological and economic implications.  C Kerven, R Behnke, E Mathijs and O Soyunova.  Abstract for Session A6 of the International Rangelands Congress 2003, Durban, South Africa (Attached to second annual report).
Work Package 5: Progress report on land tenure and institutional restrictions on resource access

Deliverables

D5.1
Maps and analyses of land holding conditions and seasonal patterns of flock movement in the four study sites.

D5.2
Estimates of stock numbers at local, regional and national scales from 1980 up to year 2 of the project. 

D5.3
Description of both formal and informal land allocation procedures.  

D5.4
Quantified estimate of the extent of flock mobility relative to flock size and grazing pressure.

Milestones and expected results

No
Milestone
Month

M5.1
Anthropological field research initiated
3

M5.2
Mapping completed, Mid-term Report
18

M5.3
Stock numbers estimated, Progress Report
24

M5.4
Analysis of land allocation procedures, Progress Report
24

M5.5
Formal survey completed
26

M5.6
Quantified mobility estimate, Final Report
31

Over a period of seven weeks in March-May 2002, Dr. Behnke visited all study sites in Turkmenistan and Kazakstan.  He also traveled to Kazakstan in August to continue work on the movement survey.  Plans to visit Turkmenistan in October 2002 were delayed until November 2002 due to routine difficulties in obtaining a visa. Subsequently, field work on water point management and flock movement in Gok Tepe Etrap (Turkmenistan) was successfully completed over a three-week period in November and December 2002.

Up-to-date statistical data on livestock populations at national, provincial (Oblast), district (Raion) and village/farm level were been obtained early in year 2 for all study sites in Kazakstan.  With the assistance of Ogultach Souynova, comparable material has now been located for the Turkmenistan study sites.  For Kazakstan we have obtained land tenure/land use maps (from the Soviet period) for all the old state farms covered in the study.  In Turkmenistan, complete statistical data and maps of water points have been obtained or constructed from GPS records for both of the study sites.  For Gok Tepe, the Desert Institute has also prepared a hydrological map showing water salinity and volume throughout the district.

The livestock movement survey to be undertaken by Work Package 5 has been initiated at all study sites and is in various states of completion at each site, as follows:

· In Gok Tepe district (Turkmenistan) all field work has been completed and analysis will begin in early 2003

· For the Ravnina site (Turkmenistan), field work has been completed and a preliminary report on the results of this work is attached to this report (Annex 5.1); additional analysis is scheduled for mid-2003.

· For the Chu study site (Moinkum Raion, Kazakstan), field work has been initiated and will be completed in March 2003; analysis will be conducted in April-May 2003.

· For the Balkhash study site (Jambul Raion, Kazakstan), field work has been initiated and will be completed in March 2003; analysis will be undertaken in April-May 2003.

Progress on meeting deliverables and milestones is as follows:

· D5.1  Maps of land holdings are complete but the mapping of seasonal patterns of flock movement has not begun.

· D5.2  Completed to all study sites.

· D5.3  Completed at two of the four study sites.

· D5.4  Work has not yet begun on this analysis.

· M5.1-5.3 completed at all study sites.

· M5.4 completed at two of the four study sites.

· M5.6 – the formal movement survey scheduled for completion by month 26 – is finished in Turkmenistan and will be completed in March 2002 in Kazakstan.

The following papers have been drafted and require revision before publication:

Rangeland use in 20th Cenbtury Kazakstan: the shifting balance between migratory and settled pastoralism, II Alimaev and RH Behnke

Retraction and expansion of flock mobility in Central Asioa: costs and consequences, C Kerven, R Behnke, I Alimaev, E Mathijs and O Souynova.


Appended documents:

Year 2
Annex 5.1 
Ravnina field report for 2001- updated, R Behnke, 12 pages (Attached to 2nd annual report).

Annex 5.2
Official livestock statistics for the DARCA study sites – updated, R Behnke, 17 pages (Attached to 2nd annual report).

Work Package 6: Progress report on integration and modelling of study results

Deliverables
D6.1
An individual-based SDP model describing optimal strategies for an individual herder in an unpredictable environment and depending on flock size, nutritional status and pasture condition.

D6.2
A model of the optimal strategy for stocking and flock movement for a government under a given set of objectives.

D6.3
Predictions of the effects of government policies and constraints on production on herder decision-making and thus on pasture use.

D6.4
Recommendations on ways to improve pasture use and herder food security under current economic conditions.

Milestones and expected results

No
Milestone
Month

M6.1
Agreement on model assumptions, based on an interaction between data collection and modelling and consultation with local experts, Inception Report
6

M6.2
Construction of the model complete, Mid-term Report 
18

M6.3
Parameterisation of the model complete 


34

M6.4
Completion of modelling, presentation of results and recommendations, Final Report 
36

The aims of the work package are: 

 To construct a model to predict the behavior of individual herders in the management of their livestock herds, conditional on both economic and biological factors.

 To use the model to assess the effects of government policies and interventions on herder behavior at the individual level, and then to assess the effects of interventions on land use at the broad scale by multiplying up the many individual decisions to the regional level. To relate these results to the desertification process by identifying areas which are likely to suffer over- or under-stocking under particular government policies.

The methodology being used is Multi-Agent System (MAS) modelling. This is a modelling tool which is rapidly expanding in popularity and is being increasingly applied to modelling the interactions between human systems and the resources upon which they depend.  This includes models of rangeland herders, although these are either still at the early development stage or for private ranches rather than for nomadic systems (for references see the full WP6 report by Milner-Gulland). Hence there is much scope for innovative use of MAS models for Central Asian rangelands, both because the data that we have are particularly detailed and broad-based, and because the questions we can ask are much more theoretically and practically interesting than those addressed in the literature so far.

A multi-agent system (also called adaptive agent models) is a suitable tool for studying complex adaptive systems. An MAS model is essentially an individual-based model in which interacting agents perceive their environment, make a decision about how to respond to it, and then suffer the consequences of these actions. The interesting part is the way in which the evolution of the system as a whole can be modelled. For example, a number of different types of agent can be represented within a stochastic environment, and over the course of a simulation, these agents will succeed to a greater or lesser extent. As the number of agents and their actions change, there is an interaction with the state of the environment (e.g. through over-grazing or through market dynamics), which changes the optimal strategy for each individual agent (which will also vary with that agent’s state). Over time, the system will “learn”, and the most robust strategies will emerge, along with a particular state of the system (total and individual herd sizes, state of the pasture etc).

It is then possible to test the effect of different policy environments on the outcome of the simulation. For example, are there ways to ensure grazing pressure evolves to a particular level, what is the effect of winter fodder provision on individual herders and on the system as a whole, or what policies would be particularly helpful in building up a profitable and sustainable system? 

Attached are detailed minutes of a meeting at Imperial College to coordinate this modelling effort among the various components of the DARCA project.


Appended documents:

Year 2
Annex 6.1
Minutes of modelling meeting at Imperial College, October 2002, E.J. Milner-Gulland, 8 pages (Attached to 2nd annual report).

Work Package 7: Progress report on dissemination of policy recommendations and capacity building

Deliverables

D7.1
Material and financial support to Central Asian research institutes

D7.2
10 English/Russian/Kazak/Turkmen-language popular articles

D7.3
5 English/Russian-language scientific publications

D7.4
10 Study tours and/or attendance at international conferences

D7.3
Edited video film (40-60 minutes duration) documenting shepherds’ practices of livestock feeding and grazing management; shepherds’ knowledge of and response to range degradation and regeneration; shepherds’ reactions to research results and recommendations from Work Packages. 

D7.4 
Final workshops with major stakeholders in Ashgabad and Almaty; publication of workshop proceedings.

Milestones and expected results

No
Milestone
Month

M7.1
Initiate purchasing of equipment and its transfer to Central Asia
2

M7.2
Participatory video workshops in sample communities
6

M7.3
Interim project results presented to sample communities and their assessments recorded; popular media packages completed and distributed
18

M7.4
Edited video film presented to neighbouring communities, their assessments edited into original video.  Scientific papers submitted to journals.
24

M7.5
Final video film presented at concluding project workshops in Ashgabad and Almaty; second bundle of popular articles distributed and scientific papers submitted to journals.
36

M7.6
Proceedings of final workshop available for distribution
36

A participatory video consisting of five short films has been completed in Kazakstan.   Dissemination of information about the project through the video has been outstanding in Kazakstan.  The video has been shown to and presented (for re-use) to provincial and district administrative authorities.  The video has been shown to a wide range of donor agencies with offices in Almaty and aired over both of the Kazak national television channels.  A detailed discussion of the video work is contained in Annex 7.1 of the second semi-annual report.  In February 2002 the film was show at the Fifth pastoralism and rangeland film festival in Grenoble, France.  The film was chosen among 30 documentaries from around the world to receive one of the seven prizes awarded by the festival (for details see Annex 7.4 attached to this report).  The uniformly positive reaction to the video has convinced the DARCA scientists in Kazakstan of its value as an tool for disseminating information about their work.  Following training through DARCA, they have independently embarked on making a video about their own research program.

Filming in Turkmenistan was carried out in 2002 and an edited film has now been produced.  A trip to Turkmenistan is scheduled for early 2003 to show the film to DARCA scientists, villagers, local policy makers and international donor organizations (see Annex 7.4).

Scientific papers are being prepared for publication based on DARCA are enumerated in

the section of this report on publications and papers. 

Appended documents:

Year 1

Annex 7.1
Draft DARCA newsletter, Carol Kerven, 7 pages September 2001.

Annex 7.2
‘Modelling the impact of market reforms on Central Asian rangelands’ , Roy Behnke in Macaulay Institute Newsletter, Issue No. 7, Summer 2001.

Year 2

Annex 7.3
Kazakstan participatory video project, phase 2, February 2002, Chris Lunch, 13 pages (Attached to 18th month report).
Problems

The major technical problem encountered thus far has concerned the processing of AVHRR NDVI images for Turkmenistan.  The Institute of Geography of the University of Copenhagen left DARCA at the end of year 1 for reasons explained in the first annual report.  Unfortunately, it has thus far been impossible to reorganize the project to permit this work to be reassigned.  Some delays have come from within the EC.  Other delays have been a result of working with non-European institutes, which must be visited personally by the coordinator before they feel confident that they understand and can approve changes in project organization.  This has meant that the coordinator visited both Kazakstan and Turkmenistan at the beginning of the amendment process, when the institutes prepared letters approving the amendment, and a second time in 2002 in order to encourage the institutes to sign the amendment.  To the best of our knowledge, all necessary paper work on the amendment has now been completed.  We have not yet been informed that the amendment has been finalized. 

Early in year 2, the video workshop in Turkmenistan was delayed by security concerns following the terrorist attacks in the USA.  It has been possible to make up for this lost time, and this work is now on schedule.    

Publications and papers
Draft scientific papers being prepared for publication include:

Rangeland use in 20th Cenbtury Kazakstan: the shifting balance between migratory and settled pastoralism, II Alimaev and RH Behnke

Emerging differentiation among pastoralists in post-Soviet Central Asia”(DARCA authors: E. Mathijs, J. Abdul, L. Franchois, C. Kerven, A. Smailov, O. Soyunova) to be submitted to the Journal of Agricultural Economics (Annex 4.9)

Development of goat production in Kazakstan (DARCA authors: C. Kerven, S. Aryngaziev, G. Davidson, L. Franchois, N. Malmakov, E. Mathijs) to be submitted to Small Ruminant Research (Annex 4.10)

Review of cashmere goat production in Kazakstan(DARCA authors: C. Kerven, S. Aryngaziev, N. Malmakov and additionally from Macaulay Institute: M. Merchant, H. Redden) to be submitted to Small Ruminant Research (Annex 4.11)
Degradation and regeneration of vegetation of the Moiynkum-Betpakdala pasture complex.  R Behnke, V Yurchenko, Zh Sisatov, K Kushenov and I Alimaev.  To be published in Feb 2003 in The Bulletin of Agricultural Science in Kazakhstan, Issue number 2.  In Russian.

Modern state of pastures in Almaty Oblast.  R Behnke and I Alimaev.  To be ppublished in March or April of 2003 in The Bulletin of Agricultural Science in Kazakhstan, Issue numbers 3 or 4.  In Russian.

Outline plans for next year

As noted in this report, all project components are on schedule with the 

exception of the production of GAC/LAC AVHRR NDVI data for Turkmenistan.  The

and Delays in NDVI processing are now very serious.  Within nine months of receiving

clearance from the EC for alternative arrangements to obtain this material, DARCA will

complete LAC/GAC image processing for Turkmenistan.  This delay in unavoidable 

because image processing is a large task and the former collaborating institution

(University of Copenhagen) made no progress in this area in year 1.  As of the writing of 

this second annual report (in January 2003), barely 9 months remain of the time period

set aside in DARCA for data collection and analysis.  (An additional four months remain 

in the total life of the project to permit writing up of final results after meetings at the end

of the project.)  Formal approval for amendment of the project has not yet been received.

It is therefore impossible to make contractual arrangements for processing the NDVI 

data, and it now looks increasingly unlikely that the project will finish on time.  

All other project components are basically on schedule.  Fortunately the work on NDVI

data in WP1 is relatively discrete, and delays in this area have a reduced impact on the

performance of the other project components.  We had planned to hold the final project

meetings in Almaty in Fall of 2003, but this date will either need to be set back or we

must decide to go ahead without results from WP1. 

The DARCA coordinator hopes to travel to Brussels to discuss and resolve these issues

with EC officials early in 2003.

MANAGEMENT ANNUAL REPORT

Organization of the collaboration

The organization of the project has not fundamentally changed since year 1.  As reported in the project’s first annual report, DARCA research is organized in teams by Work Package.  Each Work Package is headed by a European scientist who organizes the collaboration with colleagues in Turkmenistan and Kazakstan.  In Kazakstan this arrangement has always worked smoothly.  In Turkmenistan problems routinely arose in year 1 that required the coordinator’s attention.  Fortunately, the number of such minor problems has diminished in year 2.  In particular, practical support for the project from the Director of the Institute of Animal Husbandry and Veterinary Development (Ashgabat) has improved.  

Due to the death of the previous director, Dr. Platamet Esenov is now the acting director of the Institute of Deserts, Flora and Fauna.  There has been a reorganization of research establishments in Kazakstan, and it is likely that two of our partner institutions – The Sheep Breeding Institute (Minbaeva) and the Institute of Pasture and Fodder (Almaty) – will be folded together into a larger institute sometime in 2003.  Plans for reorganization are not yet final.  

Following the death of Dr. Jim Ellis, we have located a suitable person to take on his unfinished work.  Dr. Michael Coughenour, a senior scientist and longstanding colleague of Jim Ellis at the Natural Ecology Resource Laboratory, has agreed in principle to take up Jim’s responsibilities.  Dr. Coughenour is internationally know, worked with Jim for many years, and is well positioned to carry on Jim’s unfinished work.  As soon as the project amendment is formally approved by the EC, the DARCA coordinator will draw up a subcontract for Dr. Coughennour’s services. 

Grant Davidson, the Macaulay Institute, assists the DARCA coordinator and handles all routine financial, accounting and management issues.

Meetings  

· In October 2001 a team meeting was convened in Aberdeen, UK, to promote the tighter integration of DARCA activities.  Minutes summarizing the results of this meeting were reproduced on pages 10-12 of the DARCA second semi-annual report.

· In October 2002 a meeting was held at Imperial College, London, to more closely integrate the modelling work in DARCA.  Minutes of this meeting are Annex 6.1 attached to this report.

Exchanges    

· In October-November 2001 and again in April 2001 Dr. Nurlan Malmakov from the Institute of Sheep Breeding in Kazakstan visited scientific institutions in Scotland involved in livestock breeding and attended the annual meeting of the British Society of Animal Science, York.  Details of these visits are contained in Dr. Malmakov’s second semi-annual report, pages 6-8 of the DARCA second semi-annual report.

·  In October 2002 Dr. Serik Aryngaziev and Dr. Malmakov visited the Macaulay Institute and both scientific and commercial organizations involved in small ruminant production and reproduction.  Details are presented in Annex 3.8.

· A data analysis workshop was organised in Leuven, Belgium, with Katholic University of Leuven, 3-6 June for Kazak and Turkmen DARCA participants who also were hosted on a study tour in Britain from 7-10 June. Four Kazak and Turkmen DARCA participants in Work Package 4 were invited for a three day workshop in Leuven Belgium, hosted by Dr. Erik Mathijs and Ms. Leen Franchois, DARCA participants. The Central Asian scientists were shown how the household survey data is processed and analysed using the EXCELL programme, which was unfamiliar to them. Discussions were held on statistical methods for analysing the data, and preliminary results were presented. The Central Asians then continued with a study tour in Britain, visiting Oxford University, and discussions were held on the next stages of WP4 data collection and analysis. 

Problems

Management and administrative problems in year 1 related to the project’s relationship with collaborating institutions in Turkmenistan.  In year 2 these relations have improved, although the overall security situation in Turkmenistan remains tense and there are increasingly stringent restrictions on travel by foreigners.  These restrictions reflect the larger political situation and effect all foreigners in Turkmenistan. 

INDIVIDUAL PARTNER ANNUAL REPORTS

Contents

Work package 1 – Partners 4, 7 and 8


Remote-sensed vegetation assessments – second year report, Sayat Temirbekov

Work Package 2 – Partners 2, 5 and 9

Vegetation cover (Vegetation type, Biomass 2002) and Rangeland utilization using remote sensed data and field data: An example with the Ravnina Kolkhoz (Karakum desert) in Turkmenistan, by V. Soti and G. Gintzburger 

Work Package 3 – Partners 1, 6 and 9

Year 2 Annual Report, by I Wright, G. Davidson, N. Malmakov and A Budanov

Work Package 4 – Partners 3, 1, 8 and 5


Economic analysis of pastoral enterprises, annual report year 2, C Kerven

Work Package 5 – Partners 1, 8 and 5

Year Two Annual Report, R Behnke

Work Package 6 – Partner 1

A preliminary model of pastoralist decision-making, EJ Milner-Gulland 

Work Package 7 – Partners 1, 5, 7, 6, 9 and 8

Participatory video projects in Turkmenistan and Kazakstan, C Lunch

DATA SHEET

DISSEMINATION ACTIVITIES – CUMULATIVE AT THE END OF YEAR TWO

Number of communications in conferences 





3

Number of articles published







3

Number of other publications







4

No Training, achieved results, industrial aspects or comments in year 2.

6 Central Asian scientists received training in laboratory or computerized 

data analysis in the course of 8 trips to the UK or Belgium.

Dr. RH Behnke, DARCA Coordinator 
_________________

Macaulay Institute

Date




_________________

Annexes to reports in year 1

Annex 2.1
Natural-Geographic conditions of Moynkum pasture complex, Iliya I Alimaev, 12 pages.

Annex 2.2  
Resume and chapter headings of works on Moinkum pasture complex. Khanesh Kushenov, 7 pages. 

Annex 3.1
Flock nutrition and performance studies – Kazakstan work programme, Iain Wright and Nurlan Malmakov, 3 pages appended to 1st semi-annual project report.

Annex 3.2
Flock nutrition and performance studies – Turkmenistan work programme and body condition scoring system, Iain Wright, July 2001, 5 pages. 

Annex 3.3
Development of cashmere production in Kazakstan, Serik Aryngaziev, Nurlan Malmakov, Carol Kerven and Roy Behnke, July 2001, 9 pages. 

Annex 3.4
Development of cashmere goats for small-scale livestock farmers, Nurlan Malmakov and Carol Kerven, August 2001, 4 pages.

Annex 4.1
Method for sampling households, and selected sample in three villages, Carol Kerven, Annex 1 of DARCA 1st semi-annual report, 4 pages.

Annex 4.2
Draft economic survey questionnaire (Turkmenistan), Carol Kerven and Ogultach Soyunova, Annex 3 of DARCA 1st semi-annual report, 6 pages.

Annex 4.3
Kazakstan study site in Moinkum Rayon, Dhambul Oblast, Kazakstan, Carol Kerven, April 2001, 15 pages.

Annex 4.4
Field work report on DARCA work package 4, Turkmenistan, Carol Kerven, May 2001, 7 pages.
Annex 4.5
Report on fieldwork, Kazakstan July 26-August 21 2001, Carol Kerven, 10 pages.
Annex 4.6
Kazakstan questionnaire round 1, Carol Kerven and Aidos Smailov, 6 pages and Coding sheets for round 1, 3 pages.

Annex 7.1
Draft DARCA newsletter, Carol Kerven, 7 pages September 2001.

Annex 7.2
‘Modelling the impact of market reforms on Central Asian rangelands’ , Roy Behnke in Macaulay Institute Newsletter, Issue No. 7, Summer 2001.

Annexes to reports in year 2(documents attached to this report in bold type)
Annex 1.1
Three maps on topography, vegetation types and vegetation change for a portion of the Jambul Raion study site, Almaty Oblast, Kazakstan, by Sayat Temirbekov (Attached to 18th month report).

Annex 1.2
Climatic features of Geokdepe and Bayram-Aly Regions, by T. Babaeva, 8 pages (Attached to the 2nd annual report).

Annex 1.3
Scientific substantiation of moisture-providing model of transpiration of the arid pastures grassy vegetation, M. Nurburdiev, 12 pages (Attached to 2nd annual report).

Annex 3.5
DFID small grant scheme application form: Anthelmintic resistance – a sustainable monitoring system for smallstock in Turkmenistan, G. Davidson, 5 pages (Attached to 2nd annual report).

Annex 3.6
Sheep productivity in private flocks in Kazakstan, IA Wright and NI Malmakov, 1 page (Attached to 2nd annual report).

Annex 3.7
DARCA – WP3: Kazakstan Round 1, G. Davidson (Attached to the 2nd annual report)

Annex 3.8
Trip report, N Malmakov and S Aryngaziev

Annex 4.7 
DARCA Round 1 Kazachstan: analysis of economic survey data

University of Leuven, 35 pages (Attached to 18th month report).


Annex 4.8
Report on field work, Kazakstan, from 1-21 March 2002




Carol Kerven, 16 pages (Attached to 18th month report).

Annex 4.9
Emerging differentiation among pastoralists in post-Soviet Central Asia (DARCA authors: E. Mathijs, J. Abdul, L. Franchois, C. Kerven, A. Smailov, O. Soyunova) to be submitted to the Journal of Agricultural Economics (Attached to 2nd annual report.)

Annex 4.10  
Development of goat production in Kazakstan (DARCA authors: C. Kerven, S. Aryngaziev, G. Davidson, L. Franchois, N. Malmakov, E. Mathijs) to be submitted to Small Ruminant Research (Attached to second annual report).

Annex 4.11 
Review of cashmere goat production in Kazakstan (DARCA authors: C. Kerven, S. Aryngaziev, N. Malmakov and additionally from Macaulay Institute: M. Merchant, H. Redden) to be submitted to Small Ruminant Research (Attached to second annual report).

Annex 4.12
Fragmentation of rangelands: ecological and economic implications.  C Kerven, R Behnke, E Mathijs and O Soyunova.  Abstract for Session A6 of the International Rangelands Congress 2003, Durban, South Africa (Attached to second annual report).
Annex 5.1 
Ravnina field report for 2001- updated, R Behnke, 12 pages (Attached to 2nd annual report).

Annex 5.2
Official livestock statistics for the DARCA study sites – updated, R Behnke, 17 pages (Attached to 2nd annual report).

Annex 6.1
Minutes of modelling meeting at Imperial College, October 2002, E.J. Milner-Gulland, 8 pages (Attached to 2nd annual report).

Annex 7.3
Kazakstan participatory video project, phase 2, February 2002, Chris Lunch, 13 pages (Attached to 18th month report).
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