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Chinese Ecosystem Research Network

Cross-Scale Data-Model Fusion
Integrate multi-scale data into new-
generation ecosystem models to simulate 
cross-scale mechanistic interconnections

Multi-Scale Observations
From site to landscape to regional scales 
using techniques, e.g. satellite remote sensing, 
eddy covariance, ecosystem inventory

Dynamic data  assimilation
Continuously assimilating multi-scale 
observational data into dynamic simulation to 
achieve realistic ecological forecasting

Multi-scale, Dynamic Data-Model Fusion 
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Chinese Ecosystem Research Network
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Spatio-temporal variability in terrestrial carbon sources 
or sinks (1981-2000)
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Appendix 5 Report on 2nd IGOL Meeting, Reston Virginia 
 

Report on 2nd IGOL Meeting

Reston Virginia

Scope of IGOL
• Several proposals to widen scope of IGOL

– Subsurface conditions including geophysics
– Climate 
– Weather
– Water

• However many of these overlap with on-going efforts
– Geohazards theme
– GCOS Utilization Plan
– WMO reports
– Water cycle theme

• Some aspects key issues not yet dealt with, e.g.
– Consumption of water not considered.
– Early warning systems for famine relating to drought.
– Impacts of climate change

Key topics needing to be included
• Relationships between models and data role of data 

assimilation
• Integration of in situ, remotely sensed and survey data 

(socio-economic)
• Validation as a core activity for data sets
• Inclusion of uncertainty and error estimation of data sets

– Key for data assimilation
• Need to explain for all products the benefits of 

improvements.
• Need to identify key research needs to develop improved 

capabilities.

Key enhancements – land cover 
and vegetation

• Improved frequency of fine resolution data.
• Continuity of 30 m data essential.
• But Imaging at 10 and 20m needed for many areas  
• Frequency of imaging at least weekly to help avoid 

clouds
– Continuous imaging or constellation of systems (small sats.)

• Improved inter-operability
– E.g. Data need to be orthorectified

• Need better championing of need for such data sets.
• For some areas need 1 m data 

– Urban
– Sampling of agricultural areas.
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Key enhancements – land cover 
and vegetation

• Hyperspectral data needs 
• Improved validation activities for land 

cover and land use. 
– Need reliable estimates of accuracy at regional 

levels.
• More emphasis on land use rather than land 

cover.

Agriculture, pasture and forestry

• Harmonized land use systems mapping 1:1million 
globally, 1:50,000 locally.

• Improved consideration of irrigated land and 
aquaculture.

• Consistent global information on crop area and 
yield.

• Land degradation assessments.
• Up to date validated information on drought and 

early warning and information distributed to users
• Improved monitoring of illegal logging 

Ecology/ecological services

• Improved integration of remotely sensed data with 
in situ data.

• Better use of existing in situ ecolical networks
• Need for improved standardization of data sets 

from in situ networks
• Need for input to help guide burgeoning networks 

e.g. ILTER and NEON.
• Improved soils data base needed.

Key enhancements - Fire

• Need for long term commitments from operational 
space agencies

• Improve accessibility by minimizing costs of data.
• Usability of data sets  - ortho-rectification
• Coordination of products from geostationery

systems (inlcuding China, Japan, and Korea.
• Multi-year validated operational burnt area 

products.
• Post fire assessment for burnt area rehabilitation –

need for products within 2 days of fires
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Socio-economic data
• The importance of socio-economic  data. 

– Adds utility to everything. 
– Sources and technologies is different.  
– Timing is different

• Human settlement and infrastructure should a separate 
category.  
– Highest priority is in terms of use:  
– pop and pop density; 
– households and household density  - most important for energy use 

etc.
– Settlement extent especially in developing world.  Rates of change.  

Frequency:  Say once every 10 years/5years or every other 2 years.  
But refugees may show very changes.

• Improved roads data base.:  civil infrastructure but also 
power; dams; irrigation systems and technologies.

Socio-economic

• Administrative boundaries, 
– since these are the jurisdictions within which 

data are collected and delimit types of 
regulatory behavior.

• Improved night-time lights products for 
population estimation and energy use.

Data Policy

• So far as possible all data provided by 
governments should be freely available to 
all users.

• Policy specifically concerning 30 m spacing 
SRTM data needs to be challenged through 
articulation of specific benefits

Information system enhancements
• Interoperability improvements

– Catalog level at leas
– Integrated use of moderate and fine resolution products 
– Combining high temporal resolution at mod resolutions with fine 

resolution but lower temporal frequency
• Improved Delivery –

– Simplified access across agency information systems e.g a remote
sensing Google.

• Robust easily accessible 3 D visualization tools.
• Improved atmospheric correction to compensate for 

aerosols aerosols.  
– In 2003  much smoke from Russia and China.

• Products made available in GIS formats 
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Information system enhancements

• Network services  
– with the objective of not carrying out tasks 

remotely but ensuring that analyses and 
transformations do produce quality results. 

Capacity building
• Capacity building – training hardware software. 
• Improved links between technical people and policy people.

– Capacity building of decision-makers.  Little understanding of 
data.

• More investment; actually money is rather small.  Africa is 
the biggest challenge.

• Improved coordination of capacity building programs 
especially in Africa and Asia.

• Investment needed in institutions.
• Donors have to put more money into infrastructure.  
• GEOSS needs to involve more developing countries.
• Improved Cooperation between space agencies, 

international agencies AND national agencies. 
• Develop incubators and centers of excellence

Immediate actions
• Communication to GEOSS about the key need for 

Landsat class data collected with appropriate 
acquisition strategy.

• Recast each sub-theme in terms of state, fluxes and 
indicators

• IGOL outreach efforts
– Develop web site
– Standardized presentation materials.
– 2 page flier

• Next version of report to be completed by end of 
September.

Agreed next meetings

• Special meeting to obtain Chinese input 
(August/Sep 2005)

• Special meeting on biodiversity and conservation 
of terrestrial systems (October 2005).

• IGOS-bis and CEOS (November 2005)
• 3rd Plenary IGOL Meeting (January 2006)
• Special Workshop on monitoring and forecasting 

agricultural production (Mar 2006, FAO)
• IGOS Plenary (May 2006) – submission of final 

report.
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Appendix 6 IGOL REPORT Proposed Revised Structure 
  

  
1. INTRODUCTION /EXECUTIVE SUMMARY 
 
2. THE NEED FOR IGOL 

 
AGRICULTURE and FORESTRY AND COMBATING 

 DESERTIFICATION 
Food Security And Sustainable Development 
Sustainable Forestry  
Land Degradation 

ECOSYSTEMS  
Ecosystem Goods And Services 

BIODIVERSITY 
Biodiversity and Conservation 

HUMAN HEALTH 
Impact of land properties on vectors  

WATER RESOURCE MANAGEMENT 
Consumption 

DISASTERS 
Fires, floods, droughts  

ENERGY    Fuel wood and Biomass Ag/Wind 
URBANIZATION AND INFRASTRUCTURE 

 Early Warning Systems (include in every section as relevant and in DIS section at  
            end ) 
 
3. STAKEHOLDERS/USERS/ APPLICATIONS FOR LAND OBSERVATIONS  
 

3.1. INTERNATIONAL REQUIREMENTS  
3.2. CONVENTIONS 
3.3. GOVERNMENTS  (Arino to write)  
3.3. DECISION-MAKERS  
3.4. NATURAL RESOURCE MANAGERS    
3.6. CIVIL SOCIETY  (NGO’S INCLUDED HERE)  
3.7. EVOLVING SCIENTIFIC REQUIREMENTS. 

 
4.       RELATION OF IGOL TO OTHER IGOS THEMES  (POSSIBLY PUT IN 

INTRO OR IN A BOX) 
 

5. MAIN SETS OF PRODUCTS AND OBSERVABLES NEEDED. 
 

       Each section will contain: 
  

i) statement of requirements based on sections 2 and 3 
ii) current remote sensing capabilities and needed enhancements 
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iii) current in situ capabilities and needed enhancements 
iv) current capabilities for socio-economic variables (census etc) and 

needed enhancements 
  

5.1. LAND COVER, LAND COVER CHANGE (INCLUDES fires) 
5.2. LAND USE, LAND USE CHANGE 
5.3 BIOPHYSICAL PROPERTIES BIOMASS, 3-D STRUCTURE, etc (may 

fit better under ecosystems goods and services) 
5.4 AGRICULTURE/Forestry AND FOOD and Fiber PRODUCTION  
5.5. LAND DEGRADATION AND SOILS  
5.6      ECOSYSTEMS GOODS AND SERVICES (states and fluxes could be  
            used to deal with this efficiently) 

BIODIVERSITY.  
5.7       SOCIO-ECONOMIC VARIABLES 

Human settlement and infrastructure 
Tenure 
Farming systems 

5.8       WATER AVAILABILITY AND USE      
5.9       TOPOGRAPHY (relief, administrative boundaries) 
 
Each enhancement will be considered under a standard classification of technical 
improvements, continuity improvements, accessibility and usability 
improvements. 

 
6.         INTEGRATION ISSUES   

6.1 VALIDATION AND QUALITY ASSESSMENT 
6.2 DATA MODEL FUSION REQUIREMENTS  
6.3  DATA ASSIMILATION 
6.3 SCALE (Space and time  
6.4 TIMING OF OBSERVATIONS (SOCIO-ECONOMIC IN RELATION TO 

OTHER PHENOMENA) 
 

7.         DELIVERING INFORMATION  
7.1   DATA AND PRODUCT ACCESS  
7 .2   DATA AND INFORMATION DELIVERY SYSTEMS 

Including REAL TIME AND NEAR REAL TIME SYSTEMS 
(Not a blanket requirement – needs specific examples with 
information on end to end use)  

 
8.         IMPLEMENTATION 
 

8.1    STRATEGY 
8.2    ROLES AND RESPONSIBILITY 
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Appendix 7 Integrated Global Observations of the Land (IGOL) – an IGOS-P 
Theme. 

 
Special Meeting on Observational Priorities for Conservation and Biodiversity 

 
3rd-4th November 2005 

15.1.1.1 Washington DC 
 

The IGOS Partnership (IGOS-P) was established in June 1998 by a formal exchange of 
letters among the 13 founding Partners for the definition, development and 
implementation of the Integrated Global Observing Strategy. 
The principal objectives of the Integrated Global Observing Strategy are to address how 
well user requirements are being met by the existing mix of observations, including those 
of the global observing systems, and how they could be met in the future through better 
integration and optimization of remote sensing (especially space-based) and in-situ 
systems. 
The Integrated Global Observing Strategy serves as guidance to those responsible for 
defining and implementing individual observing systems.  Implementation of the Strategy, 
i.e. the establishment and maintenance of the components of an integrated global 
observing system, lies with those governments and organizations that have made relevant 
commitments, for example, within the governing councils of the observing systems' 
sponsors. 
Currently a Land Theme is under preparation.  Two meetings have already been held of 
its Theme Team and a draft plan is in preparation.   
At the last meeting in July 2005 it was agreed that a special meeting should be convened 
to discuss observational priorities for Conservation and Biodiversity.  Invitations are 
being made to key organizations to attend this 2 day meeting.   
The final report of the land theme will be a high level strategic document rather than a 
very detailed technical definition of every possible observation. In particular it will be 
important to identify the highest priority enhancements needed in relation to the 
collection of observations and their delivery to users. 
For background participants are encouraged to consult the IGOS Partners web page 
(http://ioc.unesco.org/igospartners/over.htm) with its description of the land theme 
(http://ioc.unesco.org/igospartners/LAND.htm) and the scope of IGOL in the original 
document approved by the IGOS Partnership in Rome 2004 
(http://ioc.unesco.org/igospartners/docs/theme_reports/igolversion2.doc).  
 




