Integrated Global Observations of the Land (IGOL)

A proposed new IGOS-P Theme
There is increasing consensus that an integrated approach to observations of the land needs to be included within the Integrated Global Observation Strategy.  Within the Carbon, Water and Geological Hazards themes important aspects of the terrestrial environment have been considered but there are many other vitally important requirements that still need to be met.

Understanding the terrestrial environment is of crucial importance to understanding climate change and its impacts, to sustainable economic development, natural resources management, conservation, biodiversity and a scientific understanding of ecosystems and biogeochemical cycling.  High quality observations of the land are also essential for several environmental international agreements.  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." 
On the basis of all these requirements a theme is therefore proposed on Integrated Global Observations of the Land.  

The theme should include consideration of at least the following important topics.

· Fundamental to this theme is the characterization, monitoring and understanding of land cover and land use change and their drivers.  Observations of these are crucial in terms of their significance for biogeochemical cycling, sustainable land use as well as for land-atmosphere interactions affecting climate.

· A closely related component of this topic is human settlement of the planet.  An essential aspect is monitoring the increasingly important process of urbanization especially the megacities in developing countries and the evolution of transport networks.  Integral to this issue and in understanding the impact of humans on the environment is reliable information of the changing demography of the planet both in terms of current conditions and future population distributions.  The topic of land tenure systems will also need consideration.

· Ecosystems in their own right need to be monitored and understood.  It will be necessary to differentiate between those that are managed by humans and those that are predominantly natural.  Managed ecosystems will need to be viewed from the perspective of their roles in agriculture and forestry and their importance in terms of sustainable development especially with respect to the developing world.  In terms of more natural ecosystems improved observations are needed both to further our understanding of their relevance to a multiplicity of Earth systems and also to provide a basis for improved understanding of biodiversity and the need for conservation of ecological goods and services.

· An understanding of ecosystems has to include observations of nutrients, water and energy fluxes and the integral role of the biota themselves.  Such observations will make a major contribution to the observation of biogeochemical cycles of elements such as N, P, K.  The theme on carbon will have already made significant contributions to this topic.

· It is important to observe and monitor soils since these represent the crucial interface between the solid earth and the atmosphere and significantly affect the ability of the Earth to sustain its use by humans and its ability to sustain ecosystems.  This capacity of global soils is vanishing rapidly due to erosion, mass movements, landslides, wildland fires and  flooding. Reliable observations are essential to ensure the protection of the world's soils by appropriate land use and vegetation management in order to sustain the stability and functioning of the global system.  Many essential requirements for pedological observations have already been proposed in the Water and Carbon themes, but there are several others needed to provide a sufficient monitoring of soils’ most important characteristics.

For each of these topics there will be a need to define the observations required for  mapping, measuring, modeling and monitoring of both baseline and dynamic properties.
The proposed theme is a broad one, but not substantially broader than, for example, the Oceans Theme.  It may be advisable to phase the work and initially only to consider a sub-set of the above topics.  The proposal does not include every possible terrestrial observation but does include several of the most important global ones that have yet to be considered as part of the IGOS process.  

For those aspects of terrestrial observations that have already been considered in other themes such as Water, Carbon, Hazards and Coastal, it will be important to avoid any duplication of effort.

