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1st Task Team meeting in preparation of the 2nd GEOSS African Water Cycle Symposium 
23-24 September 2009, GEO Secretariat, Geneva 

 
Draft Summary Report 

 
Wednesday, 23 September 2009 
 
1. Opening of Meeting 

The workshop was opened by Johnson Owaro (Uganda, GEO ExCom ), José Achache (GEO Secretariat) 
and Alan Edwards (EC, GEO Executive Committee). José Achache highlighted the need for increased 
coordination in global and regional observing and modelling systems and the importance of such 
coordinated Earth observations to support of water management.  He emphasised that it was crucial for 
GEO to focus on Africa. Alan Edwards emphasised the need for GEO to demonstrate the added value or 
benefit that GEOSS would bring.  As GEOSS progresses to maturity this added value will not only be 
embodied in GEOSS’s system of systems approach, but also in the recognition of the efforts of 
individual contributing systems.  Johnson Owaro highlighted the importance of the workshop in 
coordinating water related observations and modelling as a means to provide cross cutting information to 
other GEO SBA’s such as agriculture and climate change. 

 
2. Reports 
2.1. Tunisia 

Zoubeida Bargaoui, École nationale d’ingénieurs de Tunis (ENIT) 
Toshio Koike, University of Tokyo 

 
The First African Water Cycle Symposium was held in Tunis, Tunisia, 5-7 January, 2009, hosted by the 
Tunis-based National School of Engineers (ENIT) and EcoPark Borj Cedria, a Tunisian organization on 
environmental issues, and the University of Tokyo, Japan. The participants from twenty countries, 
including fourteen African nations, discussed the water issues common to the African Region, and 
recognized the commonality and regionality of water-related issues and socio-economic impacts caused 
by water-related disasters in Africa. They concluded that GEOSS could provide fundamental services to 
support water management in Africa, including convergence and harmonization of observational 
activities, new techniques, interoperability arrangements, and effective and comprehensive data 
management to strengthen the various on-going and planned water-related activities in Africa. It was 
further agreed that a task team be convened and charged with the initial organization of this endeavor 
including: 

1. an assessment of  water-related issues in Africa, 
2. an inventory of capabilities and activities in each country in terms of observations, modeling 

and information systems, 
3. an assessment of the data policies of governments and scientific communities; 
4. a draft implementation plan, including the definition of a set of preliminary actions. 

 
2.2. Summary Report and Discussion on Results of Prior-Questionnaire Survey 

Rick Lawford, University of Maryland County, Baltimore (UMBC) 
Toshio Koike, University of Tokyo 
 
As background to the September 2009 African Water Cycle Initiative planning meeting, a survey of 
more than 12 African nations and organizations was carried out.  The purpose of the survey was 1) to 
obtain a preliminary assessment of the needs for, and capabilities to utilize, Earth observations in Africa, 
2) to identify the critical issues that are faced by African nations and regional organizations which are 
providing information for water resource management, and 3) to identify the issues and projects of 
relevance to GEO that could serve as the basis for the development of an African Water Cycle Initiative.  
The inputs provide a wealth of information and detail that were summarized in this presentation.   
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There were several caveats to the preliminary conclusions presented in this talk.  In some cases the 
responses may have reflected the respondent’s level in the organization as much as the conditions in his 
country.  Secondly, the questionnaire focused on ideas for improvement, such as convergence and 
harmonization, Interoperability arrangements and capacity building, and less on the details of the 
operations, so it should not be interpreted as a comprehensive statement about data services in the 
country although it reflects on this topic.  
 
Respondents were asked about the importance of various water issues.  The responses indicated that the 
most critical issues are Integrated Water Resources Management and Adaptation to Climate Change.   
Floods also ranked highly as a major water issue.  The midrange issues included access to water, 
droughts, groundwater, desertification, trans-boundary rivers and agriculture/food security.  It was 
unclear if the background of the respondents may have influenced the results but lower priorities were 
given to Water-related Diseases, Freshwater Ecosystems and Water Pollution. 
 
In most cases respondents identified a number of impacts of climate change that are occurring in their 
countries.  These included many regions that were experiencing more erratic rainfall patterns and 
overall decreases in rainfall amount.  Water availability is becoming a major issue as a number of lakes 
and rivers were experiencing significant drying trends.  However, in some countries such as Togo and 
southern Ivory Coast, the conditions were becoming wetter and floods were becoming more frequent.  
In Somalia a concern was raised that there is insufficient baseline data to establish whether change is 
taking place.  Adaptation activities are underway in some countries with land management practices, the 
development of water storage facilities and other developments taking place to provide more flexibility 
to accommodate the extremes in water supply that are expected in the future. 
 
Respondents also indicated their level of usage of satellite data.  Landsat and Meteosat data products 
proved to be the most widely used.  SPOT and NOAA imagery also are used.  The EUMETCAST 
system is also used as a data delivery system.  In terms of in–situ measurements most countries and 
river basin authorities reported significant surface networks although very few countries have radisonde 
stations.  Other gaps in the data collection programs relate to water level measurements (as opposed to 
streamflow), soil moisture, ground water and water quality measurements. 
 
Extensive use is made of the data that are collected. According to the respondents, the most common 
use involves water management with flood protection ranking second.  Agricultural applications and 
hydropower planning and operations were other application areas of interest to multiple countries.  In 
terms of data access, it seems that the most effective data programs are those that are managed by 
international organizations (FAO in Somalia) or where agreements exist between countries that share a 
common river basin managed through a regional authority. Some nations maintain their own data 
services while others rely on regional services.  While a number of counties are making extensive use of 
the internet as a way of distributing data, other countries have not reached this level of sophistication.  
In some cases national data sets and data products are free while in other cases countries charge for 
these services. Issues such as slow internet service and limited processing and storage capabilities 
combined with the lack of trained manpower hinder the advances of national data providers. 
 
One telling question involved the level of knowledge of international programs that could be of 
assistance to their activities. The WMO WHYCOS program was the best known with more recent 
activities including TIGER, AMMA, AMCOW and UNESCO IHP also receiving recognition by at least 
three of the respondents. 
 
Respondents identified a large number of needs related to the use of Earth Observations in water 
management.  These needs included trained experts and other human resources and capacity, 
infrastructure for data management and services, data processing, simulation models, software 
customization, institution capacity modernization of observational equipment, national level training 
programs, better high-speed internet connections and more data harmonization to promote data 
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exchange between countries.   One respondent articulated the impact of war on networks and on the loss 
of skilled manpower to collect quality control and use data. 
 
This list of needs was seen as pointing out directions for GEO efforts in Africa’s water sector.  They 
need to focus on data infrastructure and promote a more collective approach to the planning and 
implementation of data collection activities.  At the global level GEO could serve as an advocate for 
ways and resources to address these problems in Africa.  It could also help with the implementation of 
capacity building and training programs.  Respondents noted that on the African continent, GEO will be 
most effective if it works with regional organizations including River Basin Authorities in Africa. 
 
In summary, the surveys have yielded a great deal of information.  While the analysis is incomplete and 
more nations in Africa need to be sampled, the results indicate that there are many data issues 
confronting African nations: issues that GEO can help to address by developing harmonization, 
interoperability frameworks and by supporting capacity building and training in Africa. 

 
 
3. Introductions to on-going/planned activities 
3.1. UN Organizations 

3.1.1. UNESCO’s International Hydrological Programme (IHP) and Activities in Africa  
Abou Amani, UNESCO-ACCRA Office 

 
After presenting briefly UNESCO’s water resources four pillars namely the international 
hydrological program, the UNESCO-IHE for water education, the UN World Water Assessment 
Programme hosted by UNESCO and the network of chairs and UNECO centers category II on water, 
the main focus was on the IHP phase VII and activities ongoing and planned for Africa. The phase 
VII of IHP is composed with five themes, two cross-cutting programs and associated programs. The 
five themes composing the core of IHV are: i) Adapting to the impacts of Global changes on river 
basins and aquifer systems ; ii) Strengthening Water Governance for sustainability ; iii) 
Ecohydrology for sustainability ; iv) Water and life support systems  and V) Water Education for 
sustainable development. The details of the sub-themes and activities to be undertaken for each 
theme can be found at the following website link. 
 
The cross-cutting programs are well known and are : i) FRIEND composed with eight regional 
components worldwide with three components in Africa namely FRIEND-AOC for the West and 
Central Africa, FRIEND Southern Africa and FRIEND-Nile for the Nile basin ; ii) HELP comprising 
a network of more than sixty basins including a dozen in Africa. IHP associated programs are : i) 
ISARM worldwide program well developed in Africa with sub-regional components in West and 
Southern Africa. A eastern component will be developed during the next two years ; ii) PCCP which 
has developed training courses for southern and east Africa and a case study for the Mono river 
shared by Togo and Benin ; iii) IFI for which a cooperation is ongoing with ICHARM to develop a 
regional project in West Africa on flood risk management.  

 
The main objectives in Africa for the coming two years are : i) to revitalize and to strengthen the 
initiated actions in close cooperation with regional institutions and national IHP committees ; ii) to 
extend and/or  launch new initiative in Africa such as ISI, climate change and river basins 
management in Africa ; iii) to promote a close collaboration on Water training and Education 
between UNESCO-IHE and Africa training institutions on water education. The next third meeting 
of National IHP Committees in Sub-Sahara Africa to be held in Cotonou during the first quarter of 
2010 will be used to identify the priority of intervention of IHP programme in Africa for the next 
two years.  

 
3.1.2. [Johnson Akinbola OGUNTOLA (UNECA)] 

 
3.2. Space Agencies 
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3.2.1. [Diego Fernandez (ESA/TIGER)] 
3.2.2. [Vincent Gabaglio (EUMETSAT)] 
 
3.2.3. NASA’s Ongoing and Planned Activities 
Ted Engman, NASA, Goddard Space Flight Center 

 
A first step in any water resources management initiative is an assessment of how much water is 
available and what is its condition,  in space and time.  Traditionally this has been done through in 
situ measurements (rain, stream flow, GW, snow, reservoir capacity, etc) and an assessment of the 
condition (quality).  In many regions of the world these data do not exist or are unreliable.  
Traditional data collection activities are very expensive. The major space agencies and met services 
maintain a vast array of Earth observing satellites capable of providing basic water cycle data.  These 
data have the potential for providing critical inputs to sustainable water resources development and 
management.   
 
This presentation describes many of NASA’s water resources capabilities including existing and 
planned satellites that focus on water balance and energy balance measurements, and the 
development of data products through data assimilation.Data Assimilation takes model outputs, in 
situ measurements and satellite data collected at varying time and space scales to generate a 
comprehensive quantification of the water balance and the land surface energy balance.  Thus we are 
able to provide estimates of rainfall, runoff, soil moisture, ET, etc. at a variety of time and space 
scales – from 25 km to 1 km and 6 hr to 1 hr. 
 
Examples of current NASA initiatives discussed in this presentation included the development of a 
Land Data Assimilation System for the Arab region, an African SERVIR for East and South Africa, 
the ongoing monitoring of lake and reservoir levels, the Lake Victoria Basin initiative, the high 
temporal and spatial Land Information System, measuring evapotranspiration, the streamflow and 
flood monitoring observatory, and FEWSNET. 

 
3.2.4. [Osamu Ochiai (JAXA)] 

 
3.3. Projects 

3.3.1. Lake Chad Basin 
Garba Sambo Hassan, Lake Chad Basin Authority 

 
Data collection in the Lake Chad Basin (LCB) is very expensive and requires substantial budgetary 
allocations. The realization that almost all spatial data collected for particular projects is useful and 
could be shared, prompted a carefully evaluation of the re-use of existing data resources. To this end, 
the Lake Chad Basin Commission (LCBC) initiated the “LCB Agreement on Data Exchange” with 
the aim of  harmonizing different observational activities. The presentation, given on behalf of Garba 
Hassan Sambo, focused on the purpose and content of the legal framework that allowed for 
harmonized observational activities in the LCB.  Implementation of the legal framework has 
drastically reduced duplication of efforts with respect to analyzing historical data and collecting new 
data. A signed Data Exchange Protocol allows users to know where data is located and how to it.  A 
data Clearinghouse was established, although it is frequently interrupted due to slow network 
connections.  

 
3.3.2. WCRP/GEWEX/CEOP 
Toshio Koike, University of Tokyo 
 
By making maximum use of the opportunities of global observations and predictions, the 
Coordinated Energy and Water Cycle Observations Project (CEOP) provides in-situ reference site 
observation data, satellite observation data, numerical weather prediction model outputs. The CEOP 
Data Integration System (CEOP-DIS) consists of four components: satellite remote sensing, data 
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assimilation, hydrological modelling and decision making support tools. CEOP-DIS is now being 
developed on the GEOSS Data Integration and Analysis System (DIAS). 
 
Satellite-based microwave remote sensing is an effective method for collecting global information 
on land surface hydrology. Soil Moisture, water content in vegetation, snow and permafrost can be 
monitored effectively by the passive microwave sensors. In addition, they are effectively combined 
with visible-infrared sensor data for getting integrated products. The CEOP reference site data sets 
can improve the algorithms as well as validate the accuracy of the product. 
 
A land data assimilation system was developed at the University of Tokyo (LDAS-UT) by 
employing Simple Biosphere Model (SiB2) as the dynamic model to calculate surface fluxes and soil 
moisture, a radiative transfer model (RTM) as the observation operator to estimate microwave 
brightness temperature, and several optimization schemes. The passive microwave remote sensing 
data observed by the Advanced Microwave Scanning Radiometer for the Earth Observing System 
(AMSR-E) and the model located time series (MOLTS) archived CEOP are used for applying the 
LDAS-UT. The assimilated results are validated by the CEOP reference site data. A satellite-based 
cloud microphysics data assimilation system (CIMDAS) was developed by coupling a cloud 
microphysics scheme embedded in the advanced regional prediction system (ARPS), a physically 
based land-atmosphere coupled radiative transfer model, and several optimization schemes. 
CIMDAS was applied to the National Centers for Environmental Prediction global forecast system 
reanalysis data and AMSR-E archived in CEOP, for downscaling from a global scale to a meso-scale 
area by introducing more accurate initial condition. 
 
CEOP-DIS includes an integrated distributed hydrological mode, WEB-DHM, which couples a 
realistic land surface model, the widely used SiB2, with a geomorphology-based hydrological model. 
The results of application of the WEB-DHM to the Little Washita river basin in USA and the upper 
Tone river basin of Japan, using the digital elevation model show good performance in simulating 
floods, including those after periods of low water flow, soil moisture, surface temperature and fluxes. 
This means the WEB-DHM can provide reasonable initial conditions by itself for the flood 
prediction after long-term low water flow. Challenges on application of WEB-DHM to cold regions 
are now on-going. 
 
3.3.3. African Monsoon Multidisciplinary Analysis  
Abou Amani, AMMA 
 
The communication on AMMA comprised a brief presentation of the main objectives of the program 
and its general framework and different components, a focus on the achievements and the 
involvement of the African scientific community in AMMA and perspectives. AMMA is a 
coordinated international project involving more than 500 scientists from thirty countries and 140 
institutions from Africa, Europe and USA.  AMMA was set up to improve our knowledge and 
understanding of the West African monsoon (WAM) and its variability with an emphasis on daily-
to-interannual timescales and to assess the impacts of this variability on the ecosystem of the sub-
region. AMMA is a program based on a multidisciplinary approach comprising geophysics for the 
understanding of the monsoon dynamics and its variability and human dimension for the 
understanding and assessment of the impacts of the monsoon variability on the ecosystem and 
communities. This should contribute to establish socio-economic early warning systems for the 
needs of decision makers in the sub-region.  AMMA has five scientific thematic working groups 
(West African Monson and Global climate aerosol and chemistry, Water Cycle, Surface atmosphere 
feedbacks, Predictions of climate impacts and High impact weather prediction and predictability) 
and three cross-cutting working groups on Climate modeling (evaluation and validation), 
Observations (in situ and remote sensing) and Capacity building.  
 
The first phase of AMMA (2002-2009) was based on a multi-scale observation system in space and 
time. Each observation system was built according to the processes to be studied and in coherence 
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with the overall observation strategy. An important quantity of data (climate, hydrology, atmosphere, 
ocean, remote sensing, model outputs) have been collected and an AMMA database has been created 
and can be accessible under certain conditions online at http://amma-international.org/database. 
In the framework of AMMA, three international AMMA conferences and two international AMMA 
summer schools were organized. A third AMMA school is in preparation and will be held in Dakar 
from 9-20 November 2009 at University Cheik Anta Diop. Numerous scientific papers have been 
published and five special issues produced; the last such special issue focused on the Continental 
Processes and the Water Cycle and was published in September 2009 by Journal of Hydrology.  
Embedded in the international management of the program, the African scientists involved in 
AMMA are organized around a network which is called AMMANET and National AMMA 
committees in the different countries contributing to AMMA.  The network has contributed 
significantly to the AMMA program and has prepared a scientific work plan with a major focus on 
the impacts of the monsoon on the ecosystem of the sub-region.  
 
All the partners involved in AMMA have unanimously agreed for a second phase of AMMA for the 
next ten years with a major focus on the impacts and human dimension. 

 
3.3.4. GTN-H 
Douglas Cripe, GEO Secretariat 
 
The Global Terrestrial Network for Hydrology (GTN-H) was established in 2000 as a joint project 
by the World Meteorological Organization/Climate and Water Department (WMO/CLW), the 
Global Climate Observing System (GCOS), and the Global Terrestrial Observing System (GTOS) to 
integrate hydrological data from various sources for climate and hydrological applications. GTN-H 
is a “network of networks” that builds on existing data centers providing information on the various 
elements of the hydrological cycle, with its secretariat currently hosted by the City University of 
New York (CUNY).  
 
The goal of the GTN-H is to meet the needs of the international science community for hydrological 
data and information to address global and regional climate, water resources and environmental 
issues, including improved climate and weather prediction; detection and quantification of climate 
change; assessment of impacts of climate change; assessment of freshwater sustainability; and 
understanding the global water cycle. As such, the GTN-H plans and implements projects that 
facilitate access to hydrological networks and observation data, and generates derived products. 
Other main objectives include making data available from existing global hydrological observation 
networks and enhancing their value through integration, as well as the generation of datasets suitable 
for research in the areas of global and regional climate change, environmental monitoring, and 
hydrology and water resource management. 
 
The GTN-H could make strong contributions to the African Water Cycle Coordination Initiative by 
sharing its expertise in the management of large and diverse observational data sets, from issues of 
interoperability and formatting, to integration across platforms and compilation of metadata. In 
return, the AWCCI could enhance the work of the GTN-H by making observational data and derived 
products stemming from its activities available to the GTN-H in support of it goal to address water 
and climate issues globally. Collaboration would be particularly appropriate in relation to future 
projects of the GTN-H, such as drought assessment/identification of drought prone areas; 
identification of the groundwater contributions to water flows; assessment of the amount of short-
term rain that an area could sustain before experiencing flooding; providing data sets for 
transboundary basins that should provide a basis for plan for adapting to climate change; using GTN-
H data sets to enhance climate outlooks provided to developing countries; optimizing the amount of 
groundwater needed in semi-arid regions to meet regional water needs; demonstrating the use of 
GTN-H data sets in assessing the value of environmental services; and demonstrating how GTN-H 
data sets combined with other types of data enable the assessment of the world’s water resources and 
their vulnerabilities. 
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3.3.5. [Vincent Gabaglio (AMESD Central Africa Theme)] 

 
3.3.6. Discussion 

 
After reviewing all the projects presented under agenda item 3, the majority of participants agreed 
that, in order to be successful, effective, and sustainable, any initiative in Africa should be African-
led. Thus, there was a strong preference to see an African institution leading the African Water Cycle 
Coordination Initiative. The question remains, however, as to what the correct type of ownership 
would be. An institution such as the African Ministerial Conference on Water (AMCOW) Secretariat 
does not have the capacity to maintain institutional memory. Continental institutions, on the African 
continent, could provide proper guidance to make necessary contributions. In the case of TIGER, 
ownership is at the program and national levels and, thanks to AMCO’s backing, the African 
Development Bank supported TIGER. In any case, the consensus was that clear objectives, clear 
targets, and clear implementation were needed to help determine who pays for what. GEO could play 
important role here.  
 
Another topic of discussion was what, really, is the added value of these projects? D. Fernandez 
responded that, prior to TIGER, river basin authorities did not have GIS, a valuable tool for water 
management, let alone the expertise to use it effectively. This highlighted another problem, and that 
is many systems are under-used and full use of capacities is not reached. Moreover, after a non-
African partner leaves, there is often little in the way of follow-up and things tend to fall apart. Often, 
the proper institutional setup for the operational phase has not been planned or executed. This led to 
the speculation that perhaps the answer lies in diversification of partners implicated in a given 
project; also there must be a mechanism for donors to assess previous projects and determine if the 
output is being used, perhaps leading to a bonus for institutions/individuals who demonstrate 
effective use of outputs. It was stressed that the normal channels to ensure project sustainability are 
national institutions. But perhaps should broadened to include to any institution that can make use of 
a given project, to fully apply and use its products, and show that there is an outlet for it. 
 
Last, the participants stressed that lessons learned from various projects, such as the first phase of 
TIGER, must be completely understood, and not only by politicians, but also by the general 
population, those who are really affected. Often reports are made available, but the impression is that 
a gap exists between a given project and what really occurred, a communication problem. Moreover, 
the need to provide quality assurance to users and decision makers with respect to data and products 
stemming from a project is key for the project to be taken seriously. 

 
 
4. Discussion on Convergence and Harmonization of Observational Activities 

- moved to close of following day - 
 
Thursday, 24 September 2009 
  
5. Interoperability Arrangements and Data Management 
 
5.1. GEO/ADC 

Koki Iwao, GEO Secretariat 
 
The Architecture and Data Committee (ADC) oversees the Tasks that are dedicated to building a 
transverse GEOSS. ADC members are responsible for addressing all issues involving infrastructure, 
coordinated observation systems and cross-cutting data sets. This Committee has a particularly 
important role in guiding the Tasks relating to the GEOSS interoperability, GEOSS Common 
Infrastructure (GCI) and to Data Sharing Principles. 
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The GEOSS Common Infrastructure (GCI) is designed to address the core architectural principles in 
GEOSS as a function of user needs, while providing useful guidelines and tools to GEO Members and 
Participating Organizations in the establishment and operation of GEOSS. In particular, the GCI is 
comprised of a “yellow pages” directory known as the Component and Service Registry, a common 
search facility known as the GEOSS Clearinghouse, GEO Web Portal candidates, a Best Practices Wiki, 
and the Standards and Interoperability Registry into which external standards are collated and promoted 
for use within GEOSS. All GCI Components are currently being operated through voluntary 
contributions by Member and Participating Organizations. 
 
The various interoperability aspects of systems contributing to GEOSS, including observing, modeling 
and information systems, are being addressed through Tasks of the GEO Work Plan, which include 

• Virtual Constellations led by CEOS and GTOS (GOFC-GOLD) Climate Information for Decision-
making, Risk Management and Adaptation, advocating rapid development of the “CEOS 
Constellations Concept,” which is a coordination effort among space agencies to provide spatially 
and temporally dense monitoring of select environmental variables. 

• WMO Information System (WIS) led by the World Meteorological Organization, aiming to upgrade 
and demonstrate the WIS as one operational exemplar of the GEOSS architecture implementation 
process, providing improvements for multiple Societal Benefit Areas. 

• Sensor Web Enablement for In-Situ Observing Network Facilitation led by South Africa,  
fostering the development of space-borne, air-borne, sea-based and ground-based sensing networks 
(advances in communication technology and ground-based in-situ technologies have made it feasible 
to consider webs of sensors on all types of platforms with rapid access to observations). 

• Model Web Development led by USA and IEEE, seeking to develop a dynamic modeling 
infrastructure (Model Web) to serve researchers, managers, policy makers and the general public. 
This will be composed of loosely coupled models that interact via web services which are 
independently developed, managed, and operated. 

 
5.2. GEO Data Sharing Policy 

Masami Onoda, GEO Secretariat 
 

The Success of GEOSS is contingent upon implementation of the GEOSS Data Sharing Principles 
(DSP) within the individual elements of GEOSS and by GEO Members. The DSP advocate i) full and 
open exchange of data (recognizing national sensitivities); 2) data and products at minimum cost and 
time delay; and 3) provision of data free of charge or at cost of reproduction for research and education. 
 
The GEOSS Data Sharing Task Force has been established in response to the GEO-V Plenary; first 
meeting was held in May 2009. The Task Force is to revise the Implementation Guidelines for adoption 
at the 2010 Ministerial. Interfaces between the Task Force and the GEO Communities and Committees 
are necessary to identify needs, barriers and develop procedures. The GEOSS Common Infrastructure is 
to incorporate tools to implement data sharing policies and procedures. 

 
5.3. DIAS Interoperability arrangement  

Masafumi Ono, University of Tokyo 
 
DIAS (Data Integration and Analysis System) has the following four missions (a) to coordinate the 
cutting-edge information science and technology and the various research fields addressing the earth 
environment; (b) to construct data infrastructure that can integrate earth observation data, numerical 
model outputs, and socio-economic data effectively; (c) to create knowledge enabling us to solve the 
earth; (d) to generate socio-economic benefits. 
 
DIAS community consists of members in the various research fields such as water cycle, agriculture, 
climate, ocean, biodiversity, computer science, database, GIS and so on. Because DIAS covers various 
kinds of dataset, interoperability arrangements are important for filling information and knowledge gaps 
about data and for leading flexible data use. Metadata handles information level interoperability such as 
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format or syntax. Ontology handles knowledge level interoperability such as vocabulary or meaning. 
Therefore, DIAS interoperability arrangements group is developing metadata and ontology related 
system. 
 
In metadata development, DIAS metadata is designed basing on ISO 19115 that contains spatial and 
temporal attributes, and also support tools for generating DIAS metadata have been developed. 
Currently, metadata generation tasks for each dataset are working.  
 
In ontology development, ontology development environment (ODE) is developed. ODE is a software 
package that contains the following five applications (a) Semantic Media Wiki, (b) Table editor, (c) 
Ontology manager, (d) Reverse dictionary, (e) KeyGraph viewer. Currently, the existing ontologies 
thesauri or terminologies are being collected and arranged by using ODE for fitting DIAS objectives. 
 

 
5.4. GEOSS/AWCI 

Toshio Koike, University of Tokyo 
 
Based on the regionally common and sharable ideas on the water-related issues in Asia and their natural 
and socio-economical backgrounds, a well coordinated regional challenge, “Asian Water Cycle 
Initiative (AWCI) Contributing to GEOSS”, has been organized in cooperation among 18 countries in 
Asia based on the series of discussions since 2005 just after the GEO was established.  
 
The AWCI develops an information system of systems for promoting the implementation of integrated 
water resources management (IWRM) through data integration and sharing and improvement of 
understanding and prediction of the water cycle variation as a basis for sound decision making of 
national water policies and management strategies. 
 
The objectives for AWCI are defined as follows: 
• to develop Integrated Water Resources Management (IWRM) approaches; 
• to share timely, quality, long-term information on water quantity and quality, and their variation as a 

basis for sound national and regional decision making; 
• to construct a comprehensive, coordinated and sustained observational system of systems, such as 

prediction systems and decision support capabilities, under the GEOSS; 
• to develop capacity building for making maximum use of globally integrated data and information 

for local purposes as well as for observation and collecting data.  
 
The AWCI is a new type of an integrated scientific challenge in cooperation with meteorological and 
hydrological bureaus and space agencies. Its uniqueness is described as follows: 
• Effective combination of the architecture and data and the capacity building; 
• Advanced data infrastructure availability including a river basin meta-data registration system, a 

data quality control interface, and data-integration and downscaling methods; 
• A clearly described data sharing policy agreed among the participating countries; 
• Strong linkage among science communities, space agencies, and decision makers; 
• Well coordination between the research communities and operational sectors with clear strategy for 

transferring scientific achievements to operational use; 
• Effective cooperation with international projects and cooperative frameworks. 
 
“Improving water resource management through better understanding of the water cycle” is one of the 
nine Societal Benefit Areas of GEOSS. GEOSS/AWCI is a regionally cooperative contribution to this 
Societal Benefit Area.  

 
5.5. Discussion  

The group made several observations as to common threads emerging from these presentations: 
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• Rural institutions are important for providing water services; perhaps it is difficult for GEO to 
communicate directly with regional centers, and this caveat needs to be accounted for. 

• Typically, within a given project, the (serial) phases include observations, research, application, 
demonstration, then finally operation. However, perhaps all these should be happening in parallel for 
the sake of expediency. 

• Need for an African-wide Symposium to explain what is available within the GEO framework (GCI 
for example). 

• What is lacking in Africa is the integration that CEOP is providing for AWCI, the Data Integration 
and Analysis System (DIAS) for example. This is one gap in Africa. 

• AMMA databases do exist, so here is where GEO can help. This might be the basis to build on for 
outreach. 

• With respect to AMMA, metadata and service are excellent, but data loading, quality checking, 
metadata registration is lacking. This is where AWCI web service could complement their services. 

• Problem of scale in Africa has not been discussed; transboundary issues are also a major obstacle on 
the African continent. 

• Most river basins in the AWCI are contained within individual countries. But there are two 
(Bangladesh, Vietnam) that are transboundary. Moreover, the scales have not been large so that 
projects would be manageable. These are major differences with respect to the situation in Africa. 

 
 
6. Capacity Building 
6.1. Zoubeida Bargaoui, École nationale d’ingénieurs de Tunis (ENIT) 
 

In Tunisia, since from 2002, October the 20th is set as the National day of Geomatics. The GEONET 
Project, an ACDI cooperation project (2003; 2005) involved training of 20 persons from various 
governmental agencies (Source http://www.climoilou.qc.ca/affaires-
internationales/fr/geomatique_dans_le_monde.php). Some examples of Societal welfare due to 
geomatics implementation are: the National system of management of civil documents (MADANIA) 
networking municipalities, the mailing and financial services http://www.poste.tn), public information 
and education about domestic water use and conservation practices through the Web of the Water 
production and distribution agency http://www.sonede.com.tn,  public information and education about 
energy use and conservation practices through the Website of the agency of Electricity production and 
distribution (payment, documentation, level of use, normalisation measures) http://www.steg.com.tn, 
use of webserver for University affiliation (example http://www.cningenieur.rnu.tn ; 
ttp://www.universites.tn). It is worth noting that these data basis lack map supports.  However, 
Information systems for Water Management are available and they include Land use and hydrology 
maps, Forestery cover maps, Hydraulic infrastructures maps and databases. Though, these resources are 
not available through the Web. On the other hand, High education sector involves nearly (660 students / 
year) in Bachelor degree in Informatics and 2400 students / year in Bachelor degree in  Informatics and 
Multimédia while nearly 75 students / year students are involved in Bachelor degree in Geo-resources 
and  Hydrometeorology. A Post graduate degrees in Geomatics holds (20 students / year) 
http://www.enit.rnu.tn/fr/formation/geomatique.php as well as Professional M.S. in Engineering of 
systems of telecommunications (20 students / year). On the other hand, a training of 120 physicians with 
M.S. degree in has been performed in Geomatic 
(http://www.universites.tn/indicateurs/indicateurs2008_fr/formation_vie_10.pdf.  

 
Some University Research Teamsare involved in Remote sensing and GIS (Post graduate course ENIT, 
Faculté des Lettres de la Manouba: Geomatics for geosystems ; ENIS: Geo-resources, natural 
environments and global changes, Faculté des sciences de Bizerte: Geodynamics, Geomorphology and 
remote sensing, Ecole Supérieure d'Agriculture de Mograne: Gestion de ressources naturelles. Hence, 
there is a need to develop human resources relatively to Earth observation products for integrated water 
management. In fact, The use of such products is very limited in the engineering practices today. More 
generally integrating the spatial variability information in water resources problems seems much 
important.  Of course, the improvement of Institutional capacity in data mining and exchange between 
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the existing institutions would favorite the development of these tools in engineering practice. Moreover, 
Legal aspects as well as technical aspects have to be fully developed among the water engineering 
community. Furthermore, numerical means as well as ground observation at small scales ought to be 
improved. We propose Some medium Actions to fill the gap (for “water and space” ) such as to 
strengthen the capability to use Earth observation data and products through the organization of Post 
graduate Training in Tunisia involving international teams (cf Tanzania and Uganda  ARU (Tanzania) 
Ardhi www.aru.ac.tz; Uganda: http://www.mak.ac.ug/ (Makerere University), also by providing 
financial support for existing trainings in international institutions (like ITC). On the other hand, we 
need to development projects in partnerships within space agencies and Geo programs to build up 
typical case studies. By this way, a “local demand” will be created and will be up to enhance consulting 
engineering skills by developing. IN my opinion, challenges in water cycle quantification are mainly 
scale effects, regionalization and extreme value distributions as well as reduction of uncertainty in 
Water balance models results. We briefly present the derivation of Water Balance model in a coastal 
semi-arid area in Tunisia. We quantify the effect of the choice of pedo-transfer model and parameters on 
the water budget. We find that due to uncertainty about pedo-transfer parameters as well as uncertainty 
about vegetation response to water stress, a lot of uncertainty is attached to soil moisture content 
prediction. We propose Kernel function a way to quantify this uncertainty and to transfer it to other soil 
moisture related variables. We suggest that collection of data on vegetation response (LAI, NDVI) 
(ground and remote sensing) may contribute to decrease this uncertainty. 

 
6.2. Imraan Saloojee (GEO Secretariat) 

GEO’s aim in terms of capacity building is to enhance the coordination of efforts to strengthen 
individual, institutional, and infrastructure capacities, particularly in developing countries, to produce 
and use Earth observations and derived information products. This will be achieved by bbuilding on the 
existing capacity building efforts of GEO Members and PO, increasing and fostering synergies, 
ensuring engagement of resource providers and enhancing efforts to facilitate integration of mature 
Earth observation based information systems into day by day end-user practices. Networking activities 
that specifically build individual, institutional and infrastructure capacity, leveraging dedicated 
resources for Earth observation capacity building efforts,  encouraging the uptake of Earth observation 
in policy and decision making and enhanced participation of Developing countries in GEO and GEOSS 
are some mechanisms to achieve GEO’s capacity building aim. For the water related SBA this is 
achieved through a variety of tasks within the GEO Work Plan.  
 

6.3. Chris Mannaerts (ITC) – included with TIGER presentation 
 
6.4.  [Osamu Ochiai (JAXA)] 
 
6.5. South America 
David Toll (NASA/GSFC) 
Rick Lawford (UMBC/GEST-IGWCO) 
Ted Engman (NASA/GSFC/SAIC) 
Hugo Berbery (Univ. MD) 
L. Gustavo de Goncalves (Univ. MD/ESSIC) 
  
This presentation focused on the various aspects of NASA’s capacity building activities, including NASA’s 
Water Resources Program Support for GEO Tasks WA-06-07 & DI-07-01, activities which will be initiated 
in Latin America.   The presentation identified a number of researchers and students who have spent time 
working with NASA scientists and described the NASA’s Land Information System (LIS) and the South 
American Land Data Assimilation System (SALDAS).  The presentation also described La Plata Basin 
(LPB) Regional Hydroclimate Project that is focusing on floods, land use and biomass changes.  Also 
described were the Regional Visualization & Monitoring System (‘SERVIR’) data visualization project for 
Mesoamerica, the African SERVIR for Nairobi and the ARAB LDAS initiative.   In addition, NASA’s 
support of the UNESCO HELP program for North America was described.  And finally, two up coming 
workshops in South America were briefly described:  (1) The international school on land Use Changes that 
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will consist of two weeks hands-on training in hydrology, meteorology, ecological modeling and data 
assimilation, and (2) The GEO Water Cycle Capacity Building Workshop in Lima, Peru. 
 
Rick Lawford (UMBC/GEST-IGWCO) 
GEO has a Water Societal Benefit Area (SBA) subtask related to Capacity Building in Latin America.  The 
goal of this effort is to develop a framework for a capacity building program focused on the use of Earth 
observations for water resources management (surface waters, groundwater). This objective of this subtask is 
to: (1) develop a framework forcapacity building activities in Latin and Caribbean America; (2) develop a 
coordinating mechanism for capacity building activities, and (3) identify funding sources for these activities; 
and (4) develop a call for participation by the research and development and water management communities.   
As the next step in this process a workshop is being held in Lima Peru between November 30 and December 
4, 2009.  Specific objectives for the workshop/symposium include: 1) developing an inventory of the 
national and regional data needs and data infrastructure in Latin America and the Caribbean, 2) introducing 
representatives of countries in Latin America and the Caribbean to the tools that are available for analysis 
through GEO and GEO members, and 3) developing a plan for a program of Capacity Building in the water 
sector for the countries of Latin and Caribbean America and a framework to support “North-South” and 
“South-South” support and collaboration. 
The 5-day program will include hands on training as well as lectures on water management applications and 
data programs and discussions on priorities for future capacity building activities in Latin and Caribbean 
Americas.  It is expected that approximately 20 countries will be represented at the workshop. 
 
 
7. Breakout Sessions 
 
7.1. Capacity Building 
Points raised in the breakout discussion in response to italicised questions.  
What are issues to be addressed? 

• Sustainability of capacity building  
o Addressing user needs leads to sustainability. One of the elements of success is to adapt the 

training products to the needs of the beneficiaries 
o Institutional involvement, universities and/or regional centres such as  SADC Drought 

monitoring centre, a requirement for sustainability and ownership  
o Training of trainers is essential.  

• Training has to located in the context of a national priority or political mandate. T raining must 
be attached to a priority of institution or university.  

• Development networks of training institutions to train more people locally and mainstream 
training programmes crucial. This reduces cost of training by building the capacity of African 
institutions.  

• Complete a needs assessment. 
• Development of a capacity-building program aimed at meeting water resource management 

needs. Thinking on former should be captured in a paper, in time for the second symposium. 
 

What is merit expected from coordination under GEO? 
• Coordination provides a collective voice for African water resource management. This will aid in 

resource mobilisation and interacting with political level. 
 
How can we better coordinate various projects and GEO activities? 

• There needs to be better and regular exchange of information through various mechanisms to set 
coordination priorities. 

 
What are the plans for the next 1-3 year period? 

• Pilot projects in various regional centres that are focussed on identified needs. 
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• Need to identify and develop a capacity-building program. Recommendation from the group that 
second symposium have a large focus on CB, including training events. A paper describing a 
possible capacity building program in the context of the African Water Cycle Coordinating Initiative. 

 
 
7.2. Convergence and harmonization of Observational Activities and Data Management 
 
How to deliver the objectives of GEOSS African Water Cycle? 
 
There was general agreement in the group that a suitable coordination mechanism with respect to EO and 
Africa was lacking, and that improvement in this regard was long overdue. Questions then arose as to the 
proper governance structure capable of improving on current efforts to coordinate observational activities. 
Further, it was deemed important to recognize the motivations for improvement so that the coordination 
currently not in place becomes a matter of routine. The concept of TIGER has been highly successful and 
well received in Africa. The question remains how to develop a similar program that will feature activities 
which are routine, sustainable, and managed by Africans. In conclusion, there is a need to determine what 
exactly needs to be achieved, and then establish the governance architecture that will enable success. 
 
Serving the needs of Africa is clearly the priority for the AWCCI. Some of the recurrent problems identified 
needing resolution are flood and drought monitoring, water quality, pollution, and land degradation. It was 
emphasized that water (including sanitation) is entitled to be treated as a separate entity in that it is key for 
addressing the Millenium Development Goals (MDGs). If food security is to be ensured, there is a critical 
need to make provisions for storing water via dams, to assist in adaptating to climate change. River basin 
management is therefore an important component of Integrated Water Resource Management (IWRM). 
 
What is needed to bring data observations to a common platform? How should this be organized, and who 
should do it? At what level? River basin authorities often need information from several 
nations/governments. UNECA’s African Water Information Clearinghouse (AWICH: 
http://www.uneca.org/awich/) is one example of how each country can contribute to the common platform 
through its nodes, to upload data and information. (Prof Koike is invited to participate in a training workshop 
in the course of the 2nd Africa Water Week, 9-13 November.) Additionally, the GEO Portal is available 
(earthobservations.org), providing free, open access to the GEOSS Common Infrastructure (GCI), where 
metadata can be registered and issues of data sharing and interoperability are being addressed. In Asia, the 
Coordinated Energy and Water Cycle Observations Project (CEOP: http://www.gewex.org/ceop.htm) is yet 
another example of a platform for data coordination, integration, and interoperability involving many 
countries of that region.  Issues The AWCCI could also be of assistance in identifying what the data gaps are 
as well as providing guidelines for quality assurance and interoperability standards (especially with respect 
to in-situ observations). WMO standards are currently being applied, but there needs to be a more consistent, 
coherent process set in place.  
 
i) What are the issues to be addressed?  
Convergence and Harmonization 
Prof. Koike noted that, first off, it is impossible to impose a common data format – this is not the objective in 
the establishment of GEOSS. Rather, the basic idea of GCI is that all formats are accommodated, whatever 
native format happens to be. Format information is specified in the metadata which is essential for allowing 
interoperability to be established. Prof. Koike also noted that prediction models are mature enough to 
produce useful information for water management. However, the systems are complicated, so a capacity 
building program for training should be a part of the discussion. Further, modification of models is important 
for adapting to the African context, thus expert training, and higher-level education need to be integral parts 
of the initiative. Third, it is important to note that model data is interoperable, which is useful for the 
international community. The Asian Water Cycle Initiative (AWCI) is fully open, making use of regional 
centers, involving scientific contributions from over the globe. In fact, regional cooperation is key to solving 
these issues. River basin projects, in collaboration with relevant nations, are one avenue to advance this 
cooperation. 



 

 

1st Task Team meeting, AWCCI V3 – 231109 draft 
 

 14 

 
H. Chakroun observed that the first level of difficulty needing to be addressed is accessibility of data. 
Beyond this, the second level are products derived from the observation data (such as for flood and drought 
monitoring), and thus there is a need to ascertain what the priorities are. Establishment of a cooperation 
framework and capacity building are key components; much is being done, but it is important to close the 
loop through application of user feedback. In general, professionals will be attracted by networks that work. 
Therefore, GEO is important for the coordination it can bring, which is at the foundation of any successful 
initiative. 
 
ii) What is the merit expected from coordination under GEO? 
According to J. Wellens-Mensah data, data infrastructure, and data collection are in very poor state across 
Africa. Data needs we know; it’s the collection and availability, lacking infrastructure that is the problem. 
The main questions are what existing coordination efforts exist, and at what levels? More importantly, the 
question is how to practicalize coordination? J. Wellens-Mensah noted coordination exists at both regional 
and sub-regional levels: the African Centre of Meteorological Applications for Development (ACMAD) 
serving a coordination role for climate issues, as well as the African Monsoon Multidisciplinary Analysis 
(AMMA) that is trying to interface science with socio-economic issues across the monsoon region. J. 
Oguntola observed that the G8 had pledged support (Evian, Glen-Eagles, Heiligendamm) to African 
countries on climate-related issues, but it is not entirely clear how this will happen. Africa is a victim in the 
climate change issue, in that the continent contributes only 3.8% to GHG emissions, yet stands to endure 
some of the harsher climatic changes, according to the IPCC 4th Assessment Report. So what can GEO offer, 
that the G8 will support, and which will enhance African activities to improve on data infrastructure? Prof. 
Koike reiterated that interoperability is a current problem, not to mention integrated satellite products aimed 
at user needs. Under GEO, these issues of accessibility, standardization, quality assurance, interoperability 
framework, data quality, and capacity building can be addressed. 
 
iii) How can we better coordinate various projects and GEO activities?  
River basin authorities can cooperate within and across nations; also regional centers (ACMAD) are useful 
since they are closer to GEO activities at the moment. Any coordination framework should be established 
with components such as ACMAD and AMMA. Another issue that needs consideration is how to make the 
transition from research to applications, and research to operations. Through regional coordination, a country 
or countries could develop proposals with the GEO Secretariat playing a brokering role to link the proposals 
with development partners. 
 
iv) What should be prepared to lead productive discussions at the 2nd GEOSS African Water Cycle 
Symposium? + v) What are plans for next 1-3 period? 
Transboundary basins pilot projects aimed at bringing together end-users (river basin authorities, national 
hydrological services, ministries of water, regional centres) and providers would be one way to promote 
regional African collaboration. To this end, a synthesis paper should be derived on what currently exists and 
possibilities of integration and harmonization; a similar synthesis has been done for Global environmental 
Facility (GEF) Volta project by UNEP. As a first step, J. Oguntola will put together a list of National 
Hydrological Service contacts.  
 
8. Discussion for Way Forward and Wrap-up 
 
During the course of 2010, the next step will be to conduct the 2nd African Water Cycle Coordination 
Initiative Symposium. A main objective of the Symposium will be to develop a roadmap and/or 
implementation plan. Possible venues include Addis Abbaba (ECA), Ethiopia, and Abuja (Nigeria). 
 
Action items include: 

• Presenters to deliver short summary of presentations to GEO Secretariat within two weeks.  
• GEO Secretariat to draft summary report within one month. 
• GEO Secretariat to organize teleconference at 12 UTC on 29 October. 
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• Capacity building paper to be drafted by Mme Z. Bargaoui and M A. Amani, in consultation with 
Rick Lawford and the GEO Secretariat. 

• GEO Secretariat to conduct inventory on water cycle data resources in Africa. 


