Rationale

The need for a harmonized approach to the description of land use and land cover has long been recognized within the global change community. This harmonization is meant to serve the needs of data sharing both within that community and among partner organizations and agencies. Broad participation in the design process is therefore crucial. Some progress has been made in meeting this need, and this is the next step in the process. This has been identified as a priority for the newly inaugurated Global Land Project, and figures prominently in the Science Plans of other projects in the Earth System Science Partnership.

Earth System Science Partnership Science Plans

"Answering the questions posed in the Global Land Project (GLP) Science Plan will require better access to existing data and better knowledge of the quality of those data, and will also require the generation of new data in ways that make the data easy to share among researchers…The development of a freely available and continually updated spatially and temporally explicit database of land dynamics that reflects the frequency and intensity of extreme events, other disturbances, and land use changes, will be needed to better evaluate current land conditions and project future LAND-SYSTEM changes…While a solid foundation has been laid for the standardized description of land cover by the United Nations Food and Agriculture Organization (UN FAO), its Land Cover Classification System (LCCS) has yet to enter into widespread use…Some initial efforts have been undertaken to standardize the description of land use; rapid progress on this front is required."
The Science Plan of the Land-Ocean Interactions in the Coastal Zone (LOICZ) project recognizes the same need: "(E)lucidating the influence of human activities in altering rates of coastal change including its biology and spatial boundaries, may be possible with the integration of appropriate socio-economic variables in the databases. However, the scales at which these are measured (e.g. national scale) are often too coarse to relate with environmental variables that are available at watershed or coastal basin scale. New protocols of gathering and managing socioeconomic data need to be developed to allow for seamless data integration and appropriate data assimilation and interpretation." In particular, LOICZ requires a classification system that can be useful in assessing hydrological impoundments and sediment and nutrient loadings to coastal systems.

Goals
The goals of the workshop are to promote the adoption of the FAO Land Cover Classification System, and to advance the development of a complementary approach to the classification of land use.

Objectives

1) Ensure that participants are aware of the capabilities of the Land Cover Classification System (LCCS) and are taking steps to promote its implementation within their organizations.

2) Specify the purposes that a land use classification system is expected to serve. This set of purposes will constitute the terms of reference for the development of the system.

3) Identify a core set of diagnostic criteria needed to differentiate land uses in order to serve the purposes specified in (2) above.

4) Propose numerical thresholds for quantifiable criteria.

5) Begin arranging the diagnostic criteria into a hierarchical framework similar to that use in the LCCS.

Conclusions
The challenge of land use harmonization is fundamentally a communication enterprise

We are setting out to construct a vocabulary and syntax for characterization


To achieve international acceptance, it must be mathematically formalized



Logically (internally) consistent
The system will be successful if users are able to specify under what conditions (variable states) a system would “qualify” as one or the other typical land uses


(forestry, agriculture, livestock, urban)

What and the how of land use, and by whom and in what temporal frame

The system will be even more successful if users are able to estimate the context and impacts of the activities on their domain of interest
variables indicative of biogeochemical and biophysical process/function alteration

biodiversity, PFT, water-/air-borne particulates/aerosols, elemental budget
variables indicative of socio-economic, cultural process/function alteration

human health and well-being, livelihood outcomes, equity…
Desired modifications of the LCCS

*General observation 1 – throughout, we need to have options for entering specific values, or ranges of values for the continuous variables that are present in, or implied by, classification ranges (temperature, precipitation, salinity, depth, area, volume sediment load).

**General observation 2 – a structural consideration:  we need to have an orientation toward material budgets (water, nutrients, biomass, specific products), so the entries need to be combinable (that is, the water aspects of climate and of irrigation, for example, need to be co-displayed or co-stored).

***General observation 3 – We need a hierarchy of entry levels and/or classes for plant and animal (including marine/aquatic) biomass, both standing stock (inventory) and flux (yield).  Starting with kg of plants of animals per km2 and stepping down through specific species number of organisms, etc.)

*****General observation 5 – need to consider/permit seasonality, including of human population.

******General observation 6 – need to be able to add AND IDENTIFY SYSTEMATICALLY subsurface and supra-surface features and characteristics, with access to parallel multiple classifications according to choice of concurrent use.

The “Aquatic” cover category  ---

Need to add a Non-natural Tidal class

Need to expand bottom cover to include structures in or bordering water bodies (dams, groins, breakwaters, piers, etc.), provision for moored or floating items, etc.

See also relevant general observations above.

“Irrigation” categories ---

Need to identify source (ground or surface water)

Volume/rate of application (see gen obs. 1)

Notes on water balance—net and gross water flux/inventory/surplus/deficit are key categories on which we will want to search/sort/classify; this is a specific target of the above general and topical comments.

Scoping the Land Use Classification System

The challenge of building a land use classification system involves a multi-level set of functions based on criteria that minimizes potential problems related to the various languages used to address land use related issues. Such approach should keep the hierarchical framework of LCCS, but it also should provide the means for a flexible view on land use classification activities. We understand that such flexibility can be achieved through a modular system allowing the various applications in different fields of knowledge. In particular, such system should be able to provide the modeling community with inputs for their models, as well as to serve as a parametrized basis for land use assessments, planning, and management.

Thus, a land use classification system should provide more than the land use meaning, but also to allow the application of such classifications in activities such as landscape ecological characterization, biogeochemical modeling, climate change models, and in the understanding of environmental social dynamics.

Such system should include social and biophysical attributes as land use has an important role in transforming the Earth System. Moreover, the system should go beyond the understanding of patterns and provide elements for the characterization of processes related to land use dynamics. 

An overarching structure such as a decision tree could define the initial steps towards the land-use classification. Then, modules including sets of variables and attributes in each domain would be used to describe and classify land-use features. Priority should be given to the use of resources, means, inputs, and outputs. The modules should contain a relatively small set of ‘domains of intervention’ and the land use impacts on the geosphere, the biosphere, and the atmosphere, as well as the social aspects driving land use change.

The task of building a land-use classification system should take advantage of all the effort made to develop LCCS. In this sense, the general structure of LCCS could be maintained as a basis for the inclusion of new parameters to be used in land use classification.
Among the main set of specifications towards the development of a land use classification system, we include:

· Modular architecture (e.g., social drivers of land use, landscape structure context, production systems and practices etc.)

· Land use classification as a service to different actors: scientific community, decision makers, stakeholders…

· The ability of multiple ways to achieve a same classification. For example, if the user chooses a land use at the same place (e.g., coffee), the system provides options (shortcuts) to the class characterization

· Library of land use classification schemes and inter-relations between them (comparisons)

· Remote sensing related attributes, e.g. LAI, fractions of GV, soil, shadow)

Characterization of land use elements (types) and land use systems is a complex task due to the many disciplinary uses of land use classes. In order to provide a common framework to allow cross comparison of the land use classes and systems a set of common attributes associated with each land use needs to be defined in order to define the different land use types found around the world.

For each land use elements or (types) associated with natural areas, forestry, and agriculture land uses, following attributes would be useful: 

· Vegetation Type (to include functional mixture, seasonal type, structural characteristic, phenology, physiological characteristics, etc)

· Animal Types (eg, 

· Product types (eg, grain, forage, eggs, meat, calves/lambs, lumber, recreation, …
· Sources of Resource Input of nutrients and H2O

· Physical perturbation fire/tillage/harvest

· Production removal type (harvest/Grazing/Burning)

· Source of energy for manipulations

· Level of mechanization
· Associated land use types (as part of a land use system)

· Ownership

· Management Authority

Land tenure:

· Privately owned

· Publicly owned

· Collectively-owned

· Leased

Land rights

· Tenure security rights

· land rental rights,

· the right of the state to extract a mandatory delivery quota from the farmer

Governance

· Collective

· Private

· Public

Intensity variables: a collection of variables that allows the user to specify the numerator and denominator 

· Example of numerator variables: population, energy (BTU, kWh), output (GDP, crop output), consumption (fertilizer input, human diet)

· Denominator variables: area, administrative unit

Administrative unit

Occupational uses of land

· Does land use provide primary/secondary HH income?

Markets

· For inputs and outputs

· Export? Local consumption? Subsistence?

Land markets

· Pricing mechanism

· Zoning

Biophysical features affecting land management

· Slope

· Aspect

Continuum of settlements, not just built-up (urban) v. non-urban

Based on the characterization based on these attributes different land use types could be defined in various regions of the world. These characterizations can be used as starting points in less well known regions where similar ancillary characteristics based on climate, soils, social-economic conditions associated with a particular land use type or land use system are met.

Most regions are characterized by the combination of land uses into characteristic land use systems. This collection of land use types into land use systems should be regional defined in associated local or regional land uses. The complexity of the land use systems will be constrained by the amount of information which is available to define these systems and the objective of study.  However, this framework should allow aggregation of land use types into a land use system defined by the user. 
Ancillary information will reside outside the land use type characterization framework and be defined by specific applications. For instance, from the ecosystem level analyses, these land use types can then be linked to specific parameters of vegetation types and management activities.  These specific parameter sets can reside in a separate data base. The geographic information will like wise be resident in an ancillary data base. 

****General observation 4 – Need to add provision for economic variables; prices, values, related issues such as market access.

Implementation

UN “heads in the noose”

Need to report on progress on harmonization: framework


The strategy of seeking ISO certification seems appropriate




Open source crucial for platform interfaces




It is more efficient to pursue certification first





Mathematical formalization




And treat the software development as a related task
Organizational Set-Up And Scoping
The program of technical activities related to the evolution of a land use reference classification system will be coordinated by GLP in collaboration with other global change core projects and collaborating entities (internal to FAO, e.g., SDRN, AGLL, AGSP, ESS, FO, FI or external, e.g. UNSD, UNEP, UNESCO et al) which share an  interest and are willing to contribute to one or more aspects of the program. A broader set of partner organizations would be encouraged to participate in the evaluation of the system as it develops other ESSP projects, GTOS (GOFC-GOLD)…

It will also be carried out in close collaboration with national entities responsible for land use inventories/ planning in a selected number of countries. 

The roles of the various collaborators will be defined in detail during discussions following indications of interest to participate in this activity and their particular information needs (i.e. their expectations). It is anticipated that, in general, contributions will include (but not limited to) the following: financial support for Visiting Experts and consultants; technical guidance; and support for inclusion of land-use monitoring activities in existing projects of the science and UN community.

Main Activities
The proposed program of activity on land-use characterization/classification will encompass the following phases. It is anticipated that the phases could be undertaken within 3 years of initiation (See indicative work programme in Table 1).

Phase I: Kick Off – Mth 1-3

Produce a draft report of this meeting at FAO, agreed between existing community of practitioners – science partnership and the participating UN agencies. This report, in various many forms, would be disseminated through the newlsetters and similar venues available to the participants.

Review existing constituency of the working group, consider its inclusiveness?

Contact will be made with other institutions/entities in earth science community, other UN agencies, developing countries that are mandated to carry out land-use surveys.

Based on the outcome of consultations among local entities involved in land use issues, these contact institutions will communicate to the working group. Their interest to collaborate as well as their particular areas of needs and priorities related to land use that are consistent with the aims of the currently proposed program. (i.e. addressing existing shortcomings and needed enhancements to  local land-use data collection, data classification, analysis, processing and information dissemination). 

Phase II: Stock Taking: Mths 3-6

· the major land use classification system(s) in use 

· national land-use policies (IDGEC, CIESIN-SEDAC?)

· the availability of national land use maps (SDRN)

· the existing approaches for carrying out inventories of land use

· contact information for national/international  institutions/entities involved in land-use planning

· current major national land-use related initiatives at the national scale and their links to regional and global initiatives. A partial list of relevant international initiatives and institutions has been done with FAO/UNEP at one time and needs updating

· launch virtual discussion forum at FAO (Reuben Sessa) (swiki?)

· First part ISO submission: Classification System Structure Working Document

· mathematical formalization of LCCS Ver 3

· additional items added to LCCS Ver 3

Phase III : LU language – min req and structure development: Mths 6-9;  plus one meeting 

· Based on the information provided during Phase I & II - min requirements will be finalized and populated; proposals will be made for developing a suitable structure for the increased number of variables.

· existing decision rules (part 2) and approaches to classification in ISO will be reviewed 

· build up solid foundation of definitions and target audience to be addressed

· review inclusiveness of user requirements

· the relative costs of adopting different approaches to development 

· existing approaches for reporting/ presenting structured info.

· critical problem review: multiple land uses or serve multiple purposes? 

· conversions between the national system of land use classification and those of neighboring countries and for aggregating data at the regional to global levels ?

· AGU December 2006, San Francisco: grappa by Karen at Stanford

· Generating first cut at user requirements

Phase IV - structure interface – 9-15 months

· Review existing options and tools

· undertake system design study 

· programme and mathematical logic review

· s/w development strategy 

Phase V – 15months -20months

· On successful completion of Phase IV, the consortium would contact institution will organize one or more international  workshop(s) or awareness seminars to focus on local implementation of the range of proposed enhancements to national land-use monitoring activities. 

· dev an approximation 

Phase VI: OUTPUTS

The expected outputs of the proposed programme of land use monitoring activities should include:

· The development of enhanced procedures for defining land-use and structuring the relationship between variables on land use.

· Improvement in the quality of land-use data which can be used to develop statistical information of use not only for a variety of planning purposes by local authorities but also by international organization such as the FAO.

· Enhanced national land-use classification systems that fully respond to local decision-making needs and provide a more-consistent basis for the reliable aggregation of land-use statistics at regional and global scales

· The establishment by ESSP/FAO  of a exchange forum/ web-site capturing:

· the local needs and priorities for land-use data 

· a forum for interaction ? 

· the major land use classification system(s) in use 

· national land-use policies

· the availability of national land use maps? review /appraisal?

· the existing approaches for carrying out inventories of land use

· contact information for national institutions/entities involved in land-use planning

· current major national land-use related initiatives at the national scale and their links to regional and global initiatives
