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Status Report on the progress of IGOL and way forward
Submitted by Richard Conant (theme team member) and John Townshend (IGOL co-Chair)
Summary and Purpose of Document

This document introduces the aims of the Integrated Global Observation of Land (IGOL) initiative which is part of the Integrated Global Observing Strategy (IGOS). The progress that has been made in the development of the IGOL theme report is noted since the First Theme Team Meeting in September 2004 (Rome). Structure of the theme team report, next steps and theme team members are also included.
ACTION PROPOSED

The document is a reference to agenda item 7. The meeting participants are asked to comment on the current method being used to develop the theme report, the suitability of the chapters and sub-sections and what contribution their institutions can provide to the writing of the report.
[image: image3.png]0

$Hicsu &8




[image: image4.jpg]=] == { KN





OVERVIEW

IGOS

The Integrated Global Observing Strategy (IGOS; www.igospartners.org) seeks to provide a comprehensive framework to harmonize the common interests of the major space-based and in-situ systems for global observation of the Earth. It is being developed as an over-arching strategy for conducting observations relating to climate and atmosphere, oceans and coasts, the land surface and the Earth's interior. IGOS strives to build upon the strategies of existing international global observing programmes, and upon current achievements. It seeks to improve observing capacity and deliver observations in a cost-effective and timely fashion. Additional efforts will be directed to those areas where satisfactory international arrangements and structures do not currently exist. 

IGOL theme

Reliable observations of the terrestrial environment play a crucial role for sustainable economic development, natural resources management, biodiversity conservation and for the development, implementation, and monitoring of a number of multilateral environmental agreements. Indeed, the World Summit on Sustainable Development pointed to the need to "Promote the development and wider use of earth observation technologies, including satellite remote sensing, global mapping and geographic information systems, to collect quality data on environmental impacts, land use and land -use changes.” Vast quantities of observations of land are collected, but compared with the atmosphere and oceans there has been much less international coordination and standardization of observations making country-by-country and region-by-region comparisons difficult and hindering understanding of land processes at a global scale.

The IGOS Partnership tasked an Integrated Global Observations for Land (IGOL; www.fao.org/gtos/igol/) Theme Team to prepare a report on strategy for developing observational resources to best meet the needs of the user community. IGOL seeks to provide a comprehensive framework to harmonize the common interests of the major space-based and in-situ systems for global observation of the land. The established land team (see below) has the responsibility to design a cohesive program of activities which will provide a comprehensive picture of the present state of terrestrial ecosystems, and build capacity for long-term monitoring of those ecosystems. IGOL will build on current initiatives such as the Millennium Ecosystem Assessment and existing monitoring programs such as the Global Land Cover Network (GLCN) linked to relevant research programs to ensure that the best possible products are produced and made available to a wide range of users at the national and international level.

Theme team members

John Townshend and John Lantham (IGOL co-chairs)

Olivier Arino, Roberta Balstad, Alan Belward, Richard Conant, Dris El Hadani, Chris Elvidge, Jay Feuquay, Angas Hopkins, Tony Janetos, Chris Justice, Jiyuan Liu, Mengxue Li, Tom Loveland, Doug Muchoney, Dennis Ojima, Christiana Schmullius, Ashbindu Singh, Jeff Tschirley, and Kirokazu Yamamoto

IGOL RESULTS, PROGRESS, AND PLANS
To date two Theme Team meetings have been held which has resulted in a comprehensive outline for the Theme Report and a list of commitments from the Theme Team and other experts. IGOL Theme Team members Townshend (meeting co-chair), Janetos (meeting co-chair), Conant, Hopkins, and Muchoney coordinated a biodiversity observation meeting (in Washington, DC 3-4 November 2005) to solicit input from the biodiversity community on observational priorities. A report from that meeting is forthcoming. The IGOL Theme Team is also coordinating a meeting to discuss observations for agriculture monitoring (Rome, Italy 8-10 March, 2006). Discussions at this meeting will contribute to defining the agricultural observation needs outlined in the IGOL Report. A copy of the invitation to this meeting is included in Annex II of this report.

Most of the writing tasks are being completed, with the final sections to be completed by the end the beginning of February 2006. At that time a complete draft will be assembled and circulated to the Theme Team and other experts. A third IGOL Theme Team meeting will be held in Beijing from the 27 February to the 1 March 2006. This meeting will enable the Team to work together to produce a near-final draft. Holding the meeting in China will enable direct participation of our Chinese colleagues, who were unable to attend the second Theme Team meeting due to visa problems. We anticipate production of a final report shortly after the Beijing meeting. 

IGOL REPORT STRUCTURE
The aim of the IGOL Theme Report is to develop recommendations to unify land observation strategies for global-scale observations of land processes. . At the first Theme Team meeting in Rome, Italy (13-15 September, 2004) the Theme Team affirmed that the Theme Report should emphasize societal benefits and should assess responsiveness of variables and measurements to conventions, assessments, and land and resource management needs. The IGOL Theme Report focuses on human influences on the environment and vice versa, thus it is more directly associated with development and policy than other IGOS-P Themes. 
1. Introduction

The first chapter of the report serves as an introduction to the Global Earth Observation System of Systems (GEOSS) societal benefit areas:
· Disasters: Reducing loss of life and property from natural and human-induced disasters.

· Health: Understanding environmental factors affecting human health and well-being.

· Energy: Improving management of energy resources.

· Climate: Understanding, assessing, predicting, mitigating, and adapting to climate variability and change.

· Water: Improving water resource management through better understanding of the water cycle.

· Weather: Improving weather information, forecasting, and warning.

· Ecosystems: Improving the management and protection of terrestrial, coastal, and marine ecosystems.

· Agriculture: Supporting sustainable agriculture and combating desertification.

· Biodiversity: Understanding, monitoring and conserving biodiversity.

The introductory section of the report describes how improving human well-being relative to these nine societal benefit areas requires more and better information about the land. 

2. The need for IGOL 

The land data required for differs across the nine societal benefit areas, yet resources to improve land data are limited. Here the IGOL Theme Report explains how developing a strategy to address multiple competing needs in parallel can offer the greatest benefit to stakeholders.
3. Stakeholders

This short Chapter describes stakeholder groups and their needs. We have identified several international conventions, organizations, and projects that rely upon land observations. The IGOL Theme Report also considers the needs of decision makers, land use planners, and natural resource managers within governments and non-profit organizations, and the needs of the scientific community.

4. Relationship of IGOL to other IGOS themes

The IGOL Theme Report contains a short chapter describing the relationship of IGOL to other IGOS Themes. This chapter explains which components that are land-related are covered in other areas of the report and areas of overlap with other IGOS Themes.
5. Products and observables
Several IGOL Theme Team members have contributed to this Chapter, which discusses land observation requirements that arise from these nine societal benefit areas, the degree to which current observations meet those requirements, and how expanded or improved observations can be used for development or policy related issues related to the societal benefit areas. Importantly, the IGOL Theme Report will discuss how improved access to observations or new methods of interpreting observations can enable better use of observations. A preliminary list of the main observables needed were developed at the First Theme Team was expanded at the Second Theme Team meeting (20-22 July 2005) to eleven classes of land observation:

· land cover, land cover change (including effects of fire);

· land use, land use change;

· surface biophysical properties (e.g., albedo, LAI, etc.)

· agricultural production;

· land degradation;

· soils;

· ecosystem states and fluxes;

· biodiversity; 

· human settlements (including tenure, farming systems, etc.);

· water availability and use;

· topography. 

Within discussions related to each of these observables, the report characterizes current needs, current capabilities, and priorities for future investment. 
6. Data integration issues

This Chapter of the IGOL Theme Report describes cross-cutting issues related to data integration. Quality assessment and validation, appropriate scale of observation, and the frequency and timing of observations must necessarily be addressed for each land observation class. We are in the process of deriving specific data requirements with input from important stakeholders across the nine GEOSS societal benefit areas. Along the same lines, a portion of this section of the Land Theme Report is devoted to issues related to integrating multiple observations and using data-model assimilation. Harmonization of classification systems, data formats, and projections is also very important. These cross-cutting issues need to be addressed to best aid the development of important new land data resources.
7. Delivering information

A key component of the IGOL Theme Report is a discussion of development of data products and access to those products. Sound product development and reliable information distribution systems underpin successful integration of Land data into decision-making, but such systems are not always immediately self-evident. The IGOL Theme Report integrates information from information producers and users to identify important considerations that should be addressed in development of future land observation products and systems for information delivery. Since sustainable infrastructure for data use and monitoring is so important, capacity building is an important component of successful information delivery.
8. Implementation

The report closes with recommendations for a strategy to achieve the desired aims for land observation. We discuss the roles and responsibilities of national agencies, the scientific community, and information users. We review their respective roles and responsibilities and we identify potential pitfalls and solutions. We feel that the IGOL Theme Report that we have nearly completed will serve as a sound guide for future investments in land observation that guides connections between information suppliers and users. 

See Annex I for subsections and authors of the different chapters.

IGOL THEME REPORT – PRELIMINARY CONCLUSIONS
The main observational and product priorities identified by the IGOL Theme Team are:
· data continuity of Landsat-class data

· global, high resolution, annual, multi-year, wall-to-wall land cover and land cover change mapping;

· enhanced availability of hyperspatial data

· near real time or rapid response data for detection of land cover change/disturbance, fire, floods, and drought and pest impacts on crops;

· land use products – multi-state sampling of global land use;

· Improved agricultural monitoring – crop acreage, crop types and distribution, crop growth nd yield

· global 30m digital elevation models

· enhance urban and rural settlement and infrastructure products;

· enhanced georeferenced, disaggregated (gridded) population data;

· biomass products and vertical ecosystem structure;

· greatly enhanced systems (including protocols and standards) for in-situ observations

ANNEX I. IGOL THEME REPORT SECTIONS AND AUTHORS

1 Introduction (Arino, Latham)

2 The need for IGOL (Latham, Townshend)

3 Stakeholders (Latham, Arino, Conant, Hopkins)

4 Relationship of IGOL to other IGOS themes (Conant)

5 Products and observables (Townshend)

a land cover, land cover change (including effects of fire) (Conant, Justice)

b land use, land use change (Latham, Hubert George, Conant)

c surface biophysical properties (e.g., albedo, LAI, etc.) (Latham, Hopkins)

d agricultural production (Latham, Hopkins Justice)

e land degradation (Latham, Hopkins)

f soils (Latham, Hopkins)

g ecosystem states and fluxes (Latham, Neville Ash)

h biodiversity (Townshend, Janetos) 

i human settlements (including tenure, farming systems, etc.) (Balstad)

j water availability and use (Latham, Pasquale Steduto)

k topography (Townshend) 

6 Data integration issues (Townshend)

a Validation and quality assessment (Schmullius)

b Data-model fusion (Conant, Ojima)

c Data assimilation (Conant, Ojima)

d Scale (all)

e Timing/frequency of observations (all)

7 Delivering information (Townshend)

a Data and product access (Conant)

b Data and information delivery systems (Loveland)

8 Implementation (Townshend)

a Strategy (Latham, Townshend)

b Roles and responsibilities (Latham, Townshend)

ANNEX II. INVITATION TO MEETING ON GLOBAL AGRICULTURAL MONITORING IN THE FRAMEWORK OF GEOSS 
	
	Global Agricultural Monitoring in the Framework of GEOSS
Mexico Room, FAO HQ, Rome, Italy, 8-10 March 2006


Meeting co-chairs:

Henri Josserand – Global Information and Early Warning Service, FAO
Chris Justice – University of Maryland, IGOL Theme Team Member

John Latham – GTOS Programme Director, FAO, co-chair of IGOL

INVITATION

Development of agricultural monitoring from space was initiated by the Large Area Crop Inventory Experiment (LACIE) programme which was developed jointly by NASA and USDA in the early 1970’s. This programme focused on the use of the ERTS (renamed Landsat) high resolution dated combined with field survey. In the 1980’s research and development on the NOAA Advanced Very High Resolution Radiometer (AVHRR) led by the NASA Global Inventory Monitoring and Modeling Studies (GIMMS) group, added monitoring of vegetation condition by coarse resolution time-series data to the suite of agricultural monitoring tools. In the 1990’s improvements were made to system capabilities advancing high resolution capabilities for example by the SPOT and Landsat 7 programmes and moderate resolution capabilities for example by SPOT Vegetation and NASA MODIS Terra and Aqua.

Recent initiatives to articulate observation requirements have been developed by the Integrated Global Observing System (IGOS) and for the land community by the Integrated Global Observation of Land (IGOL) programme. Agricultural monitoring and land use change are key components of IGOL which is documenting current observational capabilities, gaps and future observational needs. IGOL is concerned with both the satellite and in-situ observations needed for global monitoring, modeling and assessments. There is an emphasis on identifying current observations which can be readily enhanced, major gaps in the observations and the research and development needed for future critical improvements to the observing systems. Enhancements considered critical to the technologies include the continuity of observations and the information delivery systems. It is anticipated that the necessary enhancements to the observing systems will be developed under the emerging Global Earth Observing System of Systems (GEOSS) in cooperation with the Committee on Earth Observation Satellites (CEOS). 

The Global Earth Observation System of Systems (GEOSS) has been designed to put in place a comprehensive and sustained observing system. The goal of the10 year GEOSS implementation plan is to provide enhanced observations which include those needed for monitoring of crop production; agriculture food security and the development drought projections. GEO activities for 2006 will focus on further exploring the utility of current Earth observations within the agricultural sector especially in developing nations, advocating for the development of new applications, and securing commitments to sustain the acquisition of key data products for the agricultural sector. There are a number of groups around the world that are currently involved in agricultural monitoring for example: for the United Nations Global Information and Early Warning System (GIEWS) keeps the world food supply under continuous review and reporting; a global agricultural monitoring system is maintained by the USDA Foreign Agricultural Service (FAS); the U.S. Agency for International Development (USAID) funds the Africa-based Famine Early Warning System (FEWS); and the Monitoring Agriculture Remote Sensing (MARS-FOOD) project supported by the EU and the emerging Global Monitoring for Food Security (GMFS) supported by ESA. There are also a number of other regional and national level agricultural monitoring systems for example in Europe, Russia, China and Australia. These groups are users of the observations and producers of information on global or regional crop condition and crop production.

In most of these programs, satellite observations are combined with in-situ measurements or local field reports as part of established decision support systems. The observations include satellite imagery and sampled in-situ data on vegetation condition, rainfall and weather, plant water availability, crop type and area, germination and phenological stage and yield. The primary end users are governments and international organizations which use the information for improving food security, ameliorating famine or assessing market outlook. The observations are used in different ways, for example to generate indices or as model input, for early warning, near-real time assessments or retrospective multiyear analysis.

During the development of the IGOL programme it was recognized that a more in-depth assessment of the observation priorities for agricultural monitoring was needed. To this end a workshop was proposed for early 2006 to assess the current status of observations for global agricultural monitoring, to evaluate the current and emerging methods and techniques and identify the current and future observation needs and the necessary steps to secure them. This IGOL workshop is intended as a contribution to GEOSS and will be hosted by the Food and Agriculture Organization of the United Nations (FAO), Rome, Italy. The workshop will include representatives from groups currently involved in global and regional agricultural monitoring and stakeholders concerned with using the data. The workshop will consist of invited overview presentations and breakout group discussions on priorities and the required steps for improving the observations. The outcome of the workshop will be a report which identifies and prioritizes the observations needed to continue and enhance current global agricultural monitoring capabilities and near-term opportunities to enhance current capabilities.
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