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Outcomes 
The second International Workshop on Flood Monitoring and Modelling took place at 

Deltares in Delft, the Netherlands, from 19 to 21 March 2012. The workshop gathered 35 

scientists from 3 continents and practitioners from international response organisations 

including European Commission, United Nations and IFRC as well as reinsurers. 

The purpose of the workshop was to advance the state of the art of near global flood 

information, mainly to prepare for an improved humanitarian response. After a successful 

workshop in 2011 at JRC in Ispra, Italy, this workshop gathered the same groups with 

additional interest groups, including the very high resolution satellite mapping community 

(GMES, UNOSAT and the Charter). 

The workshop was organized in sessions roughly organized on a time scale: from flood 

forecasting, over nowcasting and monitoring, to high resolution mapping and impact 

assessment. All participants presented the current state and development plans of their pre-

operational systems, as well as results on flood events in 2011. In addition, discussions were 

moderated on cross-cutting themes (like data formats and map standards), aimed at defining 

the system requirements and activities needed to integrate and combine systems. 

As an outcome, the participants decided to continue cooperation and collaboration as the 

“Global Flood Working Group”. Concretely, in 2012 this will consist of (1) creating a visually 

integrated analytical product including all system products, (2) developing and testing a 

solution to preserve and share the historical flood data record, (3) conducting 2 or more 

validation exercises in 2012 and (4) jointly publishing journal articles and organizing 

conference sessions. Results will be reported in the 3rd workshop, in Boulder, Colorado, US, in 

March 2013. 

This working group is currently the only international forum where global flood monitoring is 

dealt with in an interdisciplinary manner. Most participating organisations are running semi-

operational systems on minimal research budgets, using free data sources. Yet, floods are by 

far the most damaging natural hazard worldwide, both in terms of affected population and, 

more and more, insured losses. It is one ambition of the working group to work towards more 

sustainable and funded solutions, and doing this by demonstrating the potential of an 

integrated approach to provide the right information at the right time to humanitarian and 

civil protection organisations. 



Presentations  

Day 1 (March 19): Review of 2011 studies and Global flood modelling 

& forecasting  
After a welcome by Jaap Kwadijk of Deltares, the host, Tom De Groeve (JRC) kicked off the 

workshop with a review of the achievements in 2011. There were three main achievements. 

First, the meeting report included an analysis and description of all pre-operational systems 

and mapped them according to multiple parameters, giving an overview of the state of the 

art. Second, participants gave access to products, publications and data. There were also 

bilateral data agreement (WFP-ECMWF), training sessions (GFDS/GLOFAS for MIC, WFP and 

CEMADEN), bilateral collaboration agreements (JRC/PDC) and joint project proposals. Third, 

several systems contributed to a partial validation study on the Bangladesh flooding in 

September 2011. This was unfortunately not completed due to the more urgent South-East 

Asian floods soon after, but valuable lessons were learnt for future validation studies.  

The first scientific session, on systems only using meteorological data, was opened by Jutta 

Thielen (JRC), who presented the Global Flood Awareness System (GLOFAS). GLOFASi 

produced very good results in several major events in 2011, and is available in a password 

protected website. It is currently being validated for Brazil, in collaboration with CEMADEN 

scientists. Frederik Wetterhall (ECMWF) subsequently presented the Extreme Forecast Index 

(EFI), focused on its application for flood forecasts. Examples show that the product has the 

possibility to identify extreme flood events with skill up to five days before. EFI, together with 

GLOFAS, is the system with the most lead time. However, EFI also has false detections. A 

persistence criteria, e.g. a 4-day composite product, can better identify real events as stable 

forecasts.  

 

Figure 1. Maps for Australia of GLOFAS (left, 27 March 2012) and EFI (right, December 2011). 

In session 2, Bart Nijssen (University of Washington) described several flood products, 

including the use of satellite altimetryii (TOPEX/POSEIDON and SWOT) in reservoir storage 

monitoring, the need for consistent historic record, and the surface water modelling products 

(based on the VIC macroscale hydrologic model and other models)iii. Albrecht Weerts 

(Deltares) presented a proposal for a Global Flood Model initiative, similar to the Global 

Earthquake Model (GEM). Examples showed techniques to downscale model results (based 

on PCR-GLOBWB) to create high resolution flood maps (mainly based on elevation), methods 

to assess impact on population and assets, and a proposal for an architecture to link many 

models in an interoperable way. 



  

Figure 2. Multi-model soil moisture product of UW (left) and GDP affected by floods (Deltares, right). 

In session 3, on systems mainly using TRMM rainfall as an input, Adriana Albanese, Andrea 

Ajmar and Elena Cristofori (Ithaca) described the progress of the Extreme Rainfall Detection 

System (ERDS). A new version will provide global coverage of extreme rainfall events, a new 

user interface, data processing at the native resolution of the model inputs rather than at the 

catchment level, as well as the integration of forecast data (GFS). Early results for selected 

2011 floods indicate a better performance. The analysis of data at original resolution allows 

extreme rainfall events to be related reported floods. In addition, WFP is engaged in 

providing feedback and validation data through its network of local offices and by means of 

tools (web application and forms) for collecting evidence of meteorological related events 

(e.g. floods and landslides) and their social impacts (e.g. food insecurity).  

Next, Bob Adler (University of Maryland) showed progress of the Global Flood Modelling 

System (GFMS), coupling TRMM multi-satellite precipitation (TMPA/3B42) with the CREST 

model. Major 2011 floods were accurately detected (in time and space). An uncertainty 

analysis shows best results for floods with a duration over 3 days without water control 

infrastructure. Bob discussed also the upcoming Global Precipitation Measurement (GPM) 

mission, which will provide more frequent rainfall data (<3h revisit time) for over 90% of the 

globe, and is expected to be operational by 2014. Bob also showed the strengths and 

weaknesses of satellite-based rainfall estimation, which is of interest to several other groups 

that are using this data. In particular orographic rainfall, a principle source in the 2010 

Pakistan floods, is typically underestimated. 

   

Figure 3. Example of ERDSv2 (Namibia, January 2012) and example of GFMS (Australia, March 2012). 



Day 2 (March 20): Global flood monitoring using satellite te chniques  
On the second day, remote sensing techniques were central. In session 4, Tom De Groeve 

(JRC) discussed the needs for better flood monitoring for humanitarian emergency response 

and preparedness. The combination of various systems (meteorological, satellite, in situ and 

media) can be a way forward to comprehensive and global flood monitoring. Tom also 

discussed progress and applications of the Global Flood Detection System, based on passive 

microwave remote sensing. Next, Kevin Dobbs (University of Kansas) discussed work on a 

Segmented Library of Inundation Extents (SLIE), based on elevation modelling, and its 

applications for rapid flood mapping. Results show that pre-calculated flood maps selected 

on the basis of few in-situ or satellite-based gauging stations can provide a low-cost 

alternative for hydrodynamic models. 

  

Figure 4. Virtual GFDS gauging station (left) and example of SLIE (right) 

The fifth session started with John David (OAS, NASA-GFSC) showing the significant progress 

made with the near real-time MODIS flood mapping system (of which a prototype was 

shown last year). The system is now operational at global level. In addition, experiments with 

radar-based flood mapping (e.g. ASAR) were shown. The long-term vision is to create an 

integrated multi-sensor near real-time flood mapping system. It was noted that an additional 

multi-day composite product (e.g. 7 or 10 days) would be more appropriate for direct use by 

response organisations, since it would show the maximum flood extent in that period and 

avoid gaps due to cloud cover. Next, Stuart Frye (NASA-GFSC) presented the SensorWeb 

Pilot for Namibia, a project aimed at integrating satellite and modelling technology for risk 

assessment using a cloud-hosted standards-based approach (SWE, Sensor Web Enablement, 

of the Open Geospatial Consortium). An interesting aspect of the project is a triggering 

mechanism for the acquisition of high resolution imagery based on system outputs of 

modelling and/or low resolution systems.  This project is part of GEOSS, but not connected to 

the International Charter. 



  

Figure 5. NRT MODIS map (left) and the Namibia Flood Dashboard (right), both NASA products. 

The 5th session continued with Rogier Westerhoff (Deltares) presenting the Global Flood 

Observatory Initiative, part of a Dutch funding initiative called Flood Control 2015, with the 

main purpose of providing near real-time flood mapping based on active radar technology, in 

particular ASAR Global Mode (1km, 3 days) and, in the future, Sentinel-1 (20m, daily, launch 

~2013). The system is available as a prototype and was able to provide flood maps for the 

Australia floods detected during the workshop in a format compatible with Google Earth and 

OpenLayers (two integration platforms). A combination of optical and radar-based maps 

looks promising as a means of getting real-time flood maps. Rogier also detailed the HAND 

index (Height Above the Nearest Drainage) as a means of masking areas which cannot flood 

based on topography.  Bob Brakenridge (Dartmouth Flood Observatory, University of 

Colorado) discussed advances in remote sensing techniques for flood prediction, detection, 

discharge monitoring and flood mapping. In particular the mutual calibration possibilities 

between flood models and remote sensing discharge is an important step forward. Bob also 

emphasized how the presentation in the end-product is very important for a correct 

interpretation of flood information for various user groups (including hydrologists and 

emergency responders).  

  

Figure 6. ASAR coverage (left) and multi-day composite MODIS based map produced at DFO (right) 

The 6th session, new this year, dealt with very high resolution flood mapping. Christina 

Corban (JRC) gave an overview of the European GMES initiative, notably the Emergency 

Management Service (EMS). The activation timeline can be shortened by using information of 

flood early warning or detection systems to program satellites pre-emptively. VHR maps, as 

produced by GMES, have an added value mainly in urban settings, where delineation of 

individual buildings is of importance. In general, though, the required satellite resolution 

(from MODIS 250m to VHR 0.5m) depends largely on the area of interest requested by the 

user and the final end-use. Additionally, VHR maps of past events are essential for calibration 



and for assimilation in flood models. GIO-EMS rapid mapping based on VHR could potentially 

benefit from some of the methodologies for flood modelling presented during the workshop 

(e.g. the HAND index or the segmented library of inundation extents (SLIE)) for improving the 

flood extent maps (e.g. depicting on the same map, the outputs of the flood models and the 

satellite derived flood extents). Wendi Pedersen presented UNOSAT’s work in multi-scale 

and multi-temporal satellite flood monitoring. Wendi illustrated the analyses UNOSAT 

performed for various users for the Pakistan floods of 2011, including the various mapping 

and reporting products.  The combination of baseline geographic data with flood data 

allowed a detailed and comprehensive damage analysis, which fed into the disaster risk 

reduction process. Various solutions for visualizing the dynamic aspects of floods were 

presented. 

  

Figure 7. Role of early warning systems in triggering GMES (left); visualization of flood dynamics by UNOSAT 
(right). 

Day 3 (March 21): Towards an integrated flood monitoring 

information system  
The third day started with an overview of the information needs for response organisations. 

After hearing about the capabilities of the various systems and the state of the art in global 

flood monitoring, the users were asked to show how this information can be used in 

operations or decision making. 

Marion César  and Lara Prades  (World Food Programme) demonstrated their analytical 

framework of disaster impact, focused on capturing the local context and factors that may 

aggravate the impact of a shock. Besides the vulnerability and coping mechanisms of the local 

population, the time of year is critical depending on livelihood activities (e.g. crop and 

pasture cycles). In addition, access and functioning of food markets can make the difference 

between a flood and a catastrophe. With regards to products, WFP highlighted the need for 

flood frequency estimates (historical) and expected duration of flood (waning time). 



  

Figure 8. WFP analytical framework (left) and resilience framework (right). 

A national perspective of Brazil was presented by André Silveira and Demerval  Goncalves  of 

CEMADEN (Disaster Management Centre of the Brazilian Federal Government). The centre is 

most interested in flash floods and landslides, which are currently not covered by the systems 

presented in the workshop. However, also for large floods, CEMADEN is currently exploring 

GLOFAS and GFDS for adaption to the Brazilian context. 

SwissRe’s flood analysis group, represented by Caspar Honneger, presented the Global Flood 

Zones. This is a risk product showing the world-wide exposure to 500 and 100 year floods, 

based only on geomorphologic regression. This can be shared with the scientific community, 

accessible through CatNet. SwissRe is also interested in detailed flood scenarios and post-

event footprints for loss estimates, but less in real-time or forecast products. For loss 

estimates, post-event footprints at resolution of 50 to 200 meters would be sufficient. 

Cristina Brailescu of the European Commission presented the role and needs of the 

European Civil Protection Mechanism and its Monitoring and Information Centre (MIC). Early 

flood warning, in terms easily understood by emergency managers, is important for preparing 

and conducting efficient coordination. Characterization of floods in terms of size and 

dynamics is also important for estimating the response needs (pumping capacity, etc.). 

Finally, Frederic Zanetta discussed the point of view of IFRC. He welcomed the wealth of GIS 

data now available for integration in maps, but also stressed the importance of transforming 

data in the language of users. Flood products must be clear and actionable. Uncertainty must 

be conveyed in ways it can be understood by users. IFRC has collected statistics on flood 

impacts since 2004, and can share these with the Global Flood Working Group through the 

DMIS portaliv. 



Discussions 
The aim of the workshop is to coordinate and align various multi-disciplinary research 

activities in order to foster collaboration and integration of complementary systems into 

added value products for humanitarian  or other users. One way of achieving this is to 

structure the workshop around horizontal topics of interest to all groups. These are either 

enabling factors (such as data exchange standards) or common problems (such as mapping 

techniques to show dynamic phenomena like floods). 

Timing and uncertainty: what are operational parameters (depth, 

duration, location) for flood preparedness and response?  
Information from different systems becomes available at different times, some before the 

flood occurs, other during or after. Both WFP and MIC indicated that earlier information is 

better, since more preparatory actions can be taken  (like coordinating with governments or 

prepositioning stocks and equipment). However, decisions will be taken anyway, even 

without real-time information, largely based on experience. Therefore, historical data (in 

order to allow comparisons of scale with previous events) and/or scenario data is very 

important too. SwissRe suggested to compute the return period of impact rather than the 

hazard. 

While forecasting systems have the theoretical possibility to provide information before the 

floods occur, they have practical limitations: they do not account for levee failures (frequent 

cause of high-impact disasters) and only deal with rain-induced floods1 (i.e. not floods caused 

by earthquake-induced landslides blocking a river, like in Pakistan 2011). A main issue with 

forecasting system is the difficulty in communicating uncertainty. Persistency of forecasts can 

be used more to eliminate false forecasts. 

In addition, yearly floods that slowly get out of control are hard to forecast by any system. 

Also here, a record of historical floods is very important to provide context to ongoing 

situations with uncertainty. Radically different techniques, such as crowd-sourcing and social 

media monitoring, can contribute too. 

International forums : are there other forums or initiatives dealing 

with global floods?  
Participants were asked if other forums or initiatives are dealing with global flood monitoring 

(e.g. in UN, WMO, US, EU). There were no such groups identified. Only the geohazard group 

of GEOSS was mentioned, but that group is less focused on floods. The discussions also led to 

possible sources for funding further research and integration activities. A public-private 

partnership like the Global Earthquake Model (funded largely by the insurance industry) is 

unlikely to work for floods, since floods are a “secondary peril”, not “peak risk”2. More likely, 

                                                           
1
 Some of the systems will also deal with snowmelt induced floods (which are often a combination of 

both existing storage in the form of snow) accompanied by rain and high temperatures. 

2
 It might be worth considering this anyway, especially since Insured Flood Losses increased by 12% per 

year (7% when adjusted for inflation) worldwide since 1970 (Swiss-Re). 



development aid organisations (like ECHO or USAID) could fund some activities under flood 

preparedness programmes for vulnerable countries. 

Since this is the only group working on global flood monitoring connected to response, it was 

decided to continue the workshops on a yearly basis as the “Global Flood Working Group”, 

and seek appropriate funding or sponsorship for holding the workshops. 

Flood locations : should floods be reported by pixel, by river, by basin 

or by administrative unit? What is a flood event?  
In a multi-disciplinary field like flood monitoring, the same fact is interpreted differently by 

different communities. A flood for hydrologists is not the same as a flood for emergency 

responders. Emergency response is mostly dealt with by district or administrative units. Flood 

impact statistics, as well as alerts, are best delivered at that level. However, the source data is 

continuous multi-temporal satellite or model data. Extraction of flood events (with a starting 

date, ending date, maximum extent, peak flood, etc.) is not straightforward and depends on 

the use. 

There was no consensus reached during the meeting. Several proposals were floated and can 

be explored in the coming year. District based reporting is promoted by WFP. Catchment 

based reporting was done by Ithaca, but their new ERDS system is conceived to allow results 

aggregation and reporting at different levels, according to user needs. Another proposal was 

to report results for arbitrary 5x5 degree areas. Ithaca published maps showing for each pixel 

(area), the frequency of water presence over a certain period, which was considered a very 

interesting approach by WFP. Several users suggested that the maximum extent of flooding 

during an entire flood event should be recorded. 

Map standards : Is a flood red or blue?  
There was quite some discussion on flood mapping standards. DFO, GMES and UNOSAT have 

extensive experience in mapping complex and dynamic flooding situations. Each has 

developed ways to represent these. Also animations (e.g. in PowerPoint, like MODIS-RT, or 

animated gif, like GFDS) can be a powerful medium to describe a dynamic situation. 

Floods should be mapped relative to “normal” reference water. However, reference water is 

very time dependent. Rivers swell and dry between wet and dry seasons, and all these are 

“normal” situations3. GMES chose not to indicate reference water levels, but instead map 

water levels from a date just before the floods, labelled as “water extent at DATE” (no 

indication of flood or not). 

Simple floods are more often than not depicted in red, while reference water is blue. 

UNOSAT does not have fixed standards and instead adapts mapping techniques to the 

situation, e.g. using colour ranges to depict time changes. It is an approach also used by WFP, 

Ithaca and GMES. DFO chooses to use red for recent floods (e.g. 10 days) and pink for older 

floods in the same year, having a similar effect. 

                                                           
3
 During 1st International Workshop on Global Flood Monitoring & Modelling, ITHACA presented an 

algorithm for identifying seasonal reference water on the basis of the entire MODIS archive. Results 

are encouraging and we would be happy to further discuss this possibility within the workgroup. 



Other systems, like the Global Flood Observatory, do not (yet) map floods, but simply water 

extent. This avoids the problems related to the definition of a flood, but makes it more 

difficult to interpret the resulting water extent maps. 

As can be seen from UNOSAT products for Pakistan, flood maps are not stand alone 

documents. They serve their purpose better when embedded in a context that describes the 

situation, including tables and graphs, appropriate for a specific user group. Some products 

describe the maximum flood extent, some the time to wane, the duration of the flood or a 

flood depth map. Creating such products is not necessarily the task of flood monitoring 

systems, but of specialized organisations that have intricate knowledge of user processes, or 

of users (like WFP) themselves. It is therefore crucial to give access to data products, rather 

than mapping products, along with appropriate mapping guidelines. Related, it was 

mentioned that a systematic study showing the plus/minus for different flood mapping data 

sources (passive, active MW, optical) can be useful. 

Data and Web Formats  
Sharing data and products, and in particular integration of different products in common 

applications, requires the use of common standards. Participants agreed on using common 

formats for data storing and web sharing. Formats for storing data include: HDF, NetCDF, 

GRIB and geotiff. These formats store all data in a compact way, not rendered. Formats for 

sharing data online include: OGC standards (WMS, WFS, WCS, KML), but also images (PNG, 

GIF, JPEG). Suggested systems for web mapping include Geoserver (open source, no cost), 

ArcGISServer (commercial) and NC-WMS (temporal extension). 

It was agreed that all participants will use one of the standards supported in OpenLayers, 

which is the basis for JRC’s common flood viewer application. This will be coordinated by JRC. 

A detailed list of actions to achieve this is included further. To demonstrate interoperability, 

all products will be inserted in the JRC viewer. 

Creating added value from multiple systems requires more than co-visualisation. It requires 

data integration. Therefore, access to full data, taking account of licenses and use 

restrictions, is required. Some participants have open data policies, which allow this (e.g. 

Creative Commons License: http://creativecommons.org/). Nevertheless, producers will 

retain ownership of the data and will receive proper credit and attribution in any common 

flood viewer application. 

Data sharing  
Some data products, like flood vectors derived from very high resolution images, may be 

useful to preserve in a historical flood record. Bob Brakenridge and several other participants 

made the case for keeping a historical flood record for hydrological, scientific and emergency 

response purposes. Important aspects are consistency of the record, which touches on the 

need for curation and moderation of content. 

The group made a common statement of intent to share flood data among them. They 

agreed on a coordinating role of JRC, and an attempt to use the Geonodev technology to 

create a system able to store the historical record for the validation studies of 2012. This 

technology can provide access to existing on-line catalogues (e.g. in SDI systems) and store 

http://creativecommons.org/


data locally. The initial objective is to keep the remote sensing record of major floods. This 

includes flood extents (maximum and/or daily), along with metadata. The record can later be 

extended to store landslides scars (based on ASTER) in a similar way. 

Actions  

Reference datasets 
There was a discussion on sharing data on global reference water. Ithaca has done an 

inventory on geospatial reference data access outside Europe (mainly publically available 

datasets) and has assessed the quality of the datasets. This report will be uploaded on the 

web portal. 

Common flood viewer application  
JRC will enrich the existing viewer application with additional data layers when they become 

available from the various systems. The table in annex is a draft specification of the 

compatible products that can be achieved with reasonable effort. JRC will coordinate on 

bilateral basis. 

Data sharing  
JRC will set up an instance of Geonode dedicated to sharing flood extent vectors. This 

prototype historical record will be used during the validation studies. 

Validation studies  
In order to compare and cross-validate data products, participants agreed to conduct 2 or 

more case studies. Two case studies are predefined: (1) the June flood season in Brazil and (2) 

the August flood season in Pakistan. Should other major floods occur in 2012, these can be 

covered in a similar way. 

Based on the experience of 2011, a new 

methodology for validation has been adopted. 

Participating organisations will store time-stamped 

data and information and make it available to all. In 

addition, organisations commit to creating 

frequent 1-page flood status reports with an 

interpretation of what their system is showing. 

Emphasis should be on the uncertainty, accuracy 

and details of ongoing floods. These reports, based 

on the template shown, will be sent to a common 

email address: global-flood-working-

group@googlegroups.com.  

The data and the reports will allow an easier cross-validation, focussing on probability of 

detection and false alert rate, as well as highlighting limitations and strengths of various 

systems. From these validation studies, conclusions can then be drawn on ideal combinations 

of products, overlaps and gaps for further research. 



Ȱ/ÐÅÒÁÔÉÏÎÁÌȱ ÓÕÐÐÏÒÔ 
A similar approach can be taken for major floods in 2012, keeping users (WFP, MIC, IFRC) in 

the loop. There was no decision on how the group would be triggered. This will be left 

flexible. In addition, the common flood map will be an analytical tool that can be used by all 

participants to visually compare real-time flood data. 

Conclusions 
The participants were very satisfied with the results of the workshop. The group is unique in 

the world, and is gathering leading experts in various global flood monitoring techniques. As 

an outcome, the participants decided to continue cooperation and collaboration as the 

“Global Flood Working Group”. Concretely, in 2012 this will consist of (1) creating a visually 

integrated analytical product including all system products, (2) testing a solution for a keeping 

and sharing a historical flood data record, (3) conducting 2 or more validation exercises in 

2012 and (4) jointly publishing journal articles. Results will be reported in the 3rd workshop, in 

Denver, Colorado, US, in March 2013. 

This working group is currently the only international forum where global flood monitoring is 

dealt with in an interdisciplinary manner. Most participating organisations are running semi-

operational systems on minimal research budgets, using free data sources. Yet, floods are by 

far the most damaging natural hazard worldwide, both in terms of affected population and, 

more and more, insured losses. It is one ambition of the working group to work towards more 

sustainable and funded solutions, and doing this by demonstrating the potential of an 

integrated approach to provide the right information at the right time to humanitarian and 

civil protection organisations. 

 

 



Annex 

Acronyms  
JRC Joint Research Centre of the European Commission 

ECHO European Commission Directorate General for Humanitarian Aid and Civil 

Protection 

MIC Monitoring and Information Centre 

CEMADEN Disaster Management Centre of the Brazilian Federal Government 

PDC Pacific Disaster Center 

WFP World Food Programme 

IFRC International Federation of the Red Cross and Red Crescent Societies 

ECMWF European Centre for Medium-term Weather Forecasts 

DFO Dartmouth Flood Observatory 

GDACS Global Disaster Alert and Coordination System (European Commission, 

United Nations) 

GMES Global Monitoring for Environment and Security 

GFOI Global Flood Observatory Initiative (Deltares) 

GEOSS Global Earth Observation System of Systems 

NASA-GFSC National Aeronautic and Space Agency, Goddard Space Flight Centre 

SWE Sensor Web Enablement 

UNOSAT UNITAR Operational Satellite Applications Programm e 



Systems and models 
GLOFAS Global Flood Awareness System (JRC, Thielen et al.) 

Pappenberger F, Bartholmes J, Thielen J, Cloke HL, Buizza R, de Roo A (2008) 

New dimensions in early flood warning across the globe using grand-

ensemble weather predictions. Geophysical Research Letters. 35, L10404, 

doi:10.1029/2008GL033837 

GFDS Global Flood Detection System (JRC, De Groeve et al.) 

De Groeve T. Flood monitoring and mapping using passive microwave remote 

sensing: application in Namibia. Geomatics, Natural hazards and Risk 1 (1); 

2010. p. 19-35. 

GFMS Global Flood Modelling System (University of Maryland, Adler et al.) 

Hong, Y., R.F. Adler, G.J. Huffman, 2010:  Applications of TRMM-based Multi-

satellite Precipitation Estimation for Global Runoff Simulation: Prototyping a 

Global Flood Monitoring System.  Chapter in Satellite Applications for Surface 

Hydrology, F. Hossain and M. Gebremichael, Eds.  Springer Verlag, 245-266. 

GFM Global Flood Model 

GFO Global Flood Observatory initiative (Deltares & HKV): Kleuskens, M., 

Westerhoff, R.S., and Huizinga, J., 2011, Operational Rapid Flood Mapping: A 

Pilot Study in the Mekong Area, Proceedings of the International Symposium 

of Remote Sensing of the Environment, April 10-15 2011, Sydney. 

GEM Global Earthquake Model (http://www.globalquakemodel.org/) 

EFI Extreme Forecast Index, an ECMWF product 

ERDS Extreme Rainfall Detection System (Ithaca, Albanese et al.)  

Albanese A., Boccardo P., F. Giorgi, N. P. Premachandra, O. Terzo, Vigna R. 

(2010). Application of an Early Warning System for floods. In: Advances in 

Earth Observation of Global Change, Emilio Chuvieco, Jonathan Li and Xiaojun 

Yang (Eds.), Springer, pp. 217 – 237. ISBN 978-90-481-9084-3, e-ISBN 978-90-

481-9085-0, DOI10.1007/978-90-481-9085-0 

SLIE Segmented Library of Inundation Extents (University of Kansas, Dobbs et al.) 

http://www.globalquakemodel.org/


Hydrological  models  
CREST Coupled Routing and Excess Storage (U. of Oklahoma/NASA) 

Wang, J., et al., 2011. The coupled routing and excess storage (CREST) 

distributed hydrological model. Hydrol. Sci. J. 56(1), 84–98. 

VIC Variable Infiltration Capacity Model (U. of Washington).  

Liang, X., D. P. Lettenmaier, E. F. Wood, and S. J. Burges, 1994: A Simple 

hydrologically Based Model of Land Surface Water and Energy Fluxes for 

GSMs, J. Geophys. Res., 99(D7), 14,415-14,428. 

LISFLOOD (JRC) 

De Roo, A.P.J., Wesseling, C.G. and Van Deursen, W.P.A. (2000) Physically 

based river basin modelling within a GIS: The LISFLOOD model. Hydrological 

Processes, 14, pp. 1981–1992. 

PCR-GLOBWB PCRaster Global Water Balance 

Bierkens, M.F.P. and L.P.H. van Beek (2009):  Seasonal predictability of 

European Discharge: NAO and Hydrological Response Time. J. Hydrometeor, 

10, 953–968. 



Visual integration of near real -time data products  
System Contact 

point 
Content Required 

format 
Work plan 

GFDS Tom Flood 
magnitude 
image 

WMS 
KML 

Develop KML version 

GFMS Bob Adler Relative 
routed runoff 
(>95th 
percentile) of 
today and 
yesterday 

PNG 
transparent 
image 
-180,-
90,180,90 
WGS84 lat/lon 
3600x1800 (or 
larger) 

Make image available at URL 
http://oas.gsfc.nasa.gov/CREST/global/today.png 
http://oas.gsfc.nasa.gov/CREST/global/yesterday.png  
http://oas.gsfc.nasa.gov/CREST/global/YYYYMMDD.png 
 
Expected deliverable: xxx 

MODIS RT Fritz 10 day 
composite 
MFW 
 
Daily MFW 

WMS of MFW 
 
Global mosaic 
KML 
(generalized 
polygons) 

Install WMS system / post current data to existing WMS 
system 
 
Generalize polygons, mosaic, make available at 
http://oas.gsfc.nasa.gov/Products/ 
global/MFW_2012080_2D2O_V.kmz 
http://oas.gsfc.nasa.gov/Products/ 
global/MFW_2012080_2D2O_V.kml 

Deltares-
GFO 

Nicki Villars Individual day 
or 10 day 
composite of 
water 
probability 
with quality 
index 
(70%/70% 
water mask) 

WMS 
 
Global mosaic 
KML 
(generalized 
polygons) 
 
Global nested 
KML 

Results are stored as NetCDF-CF files on OpenDAP server. 
KML files for visualization are currently available at: 
http://kml.deltares.nl/kml/deltares/GFO/ 

ECMWF Florian EFI of today 
and 
yesterday 

PNG 
transparent 
image 
-180,-
90,180,90 
WGS84 lat/lon 
3600x1800 (or 
larger) 
 
KML of 
contours 

Make image available at URL 
http://ecmwf.int/efi_today.png 
 
 

Ithaca Andrea Current flood 
alerts 

WMS Completed 

GMES Guido 
Lemoine 
(JRC) 

Detailed 
flood vectors 
for ongoing 
events 

KML Maintain current_events.kml 
 

UNOSAT Wendy Detailed 
flood vectors 
for ongoing 
events 

KML Maintain current_events.kml 
 

NASA EO1 Stu Latest 
imagery 

API Share specifications 

UW Bart Current soil 
moisture 

PNG 
transparent 
image 
-180,-
90,180,90 
WGS84 lat/lon 
3600x1800 (or 
larger) 

Make image available at URL 
 
Current data URL: 
http://www.hydro.washington.edu/forecast/monitor/ 
 

GLOFAS Jutta Alert status 
of river 
segments 

WMS 
KML 

Alert status of river segments (KML or WMS) 

 

http://oas.gsfc.nasa.gov/CREST/global/today.png
http://oas.gsfc.nasa.gov/CREST/global/yesterday.png
http://oas.gsfc.nasa.gov/CREST/global/YYYYMMDD.png
http://oas.gsfc.nasa.gov/Products/%20global/MFW_2012080_2D2O_V.kmz
http://oas.gsfc.nasa.gov/Products/%20global/MFW_2012080_2D2O_V.kmz
http://oas.gsfc.nasa.gov/Products/%20global/MFW_2012080_2D2O_V.kml
http://oas.gsfc.nasa.gov/Products/%20global/MFW_2012080_2D2O_V.kml
http://ecmwf.int/efi_today.png
http://www.hydro.washington.edu/forecast/monitor/


Programme  

Day 1 (March 19): Review of 2011 studies and Global flood modeling & forecasting  

 08:30 Leave hotel (by foot, meeting point in front of the New Church at the market 

square in Delft ) 

 09:00 Opening & welcome  

(Jaap Kwadijk; Deltares, Hydrology research coordinator) 

 09:30 Review of 2011 studies (Tom De Groeve, JRC) 

Results of one year of cooperation since the first workshop 

 10:30 Coffee Break 

 11:00  Session 1: global flood forecasting 

o Jutta Thielen (JRC-IES): The Global Flood Alert System (GloFAS), status and 

future plans 

o Fredrik Wetterhall (ECMWF): How useful is the Extreme forecast index in 

prediction of floods? 

DISCUSSION: Timing and uncertainty of forecasts. What are operational 

parameters for flood preparedness and response? 

 Lunch 12:30-14:00 

 14:00 Session 2: global flood forecasting & modelling 

o Bart Nijssen (Univ. Washington): Global flood forecasting: The potential use 

of satellite altimetry, the need for consistent historic records, and ongoing 

near real-time forecasts 

o Tim Fewtrell (Willis), Albrecht Weerts (Deltares): Global Flood Model 

initiative 

DISCUSSION: International initiatives and forums. Are there groups with a similar 

scope as this one, i.e. integration of semi-operational systems? 

 15:30 Coffee break 

 16:00 Session 3: global flood nowcasting 

o Adriana Albanese et al. (Ithaca): Extreme Rainfall Detection System: 

introduction of forecasting capability 

o Bob Adler (U. Maryland): Global Flood Monitoring in Real Time Using 

Satellite-based Precipitation and a Hydrological Model 

DISCUSSION: Flood locations. Should floods be reported by pixel, by river, by 

basin or by administrative unit? What is a flood event? Methods for spatial 

aggregation. 

 19:00 Workshop dinner, sponsored by Deltares  



Day 2 (March 20): Global flood monitoring using s atellite techniques  

 08:30 Leave hotel (by foot) 

 09:00 Session 4: Near real-time observation 

o Tom De Groeve (JRC): information needed for flood detection and impact 

estimations. The case of the Global Disaster Alert and Coordination System. 

o Kevin Dobbs (U. Kansas)  Development of the Segmented Library of 

Inundation Extents (SLIE) and Applications for Rapid Flood Mapping 

DISCUSSION: Flood detection. When is a flood a flood? Hydrological versus 

response criteria. 

 10:30 Coffee Break 

 11:00  Session 5: Near real-time flood mapping 

o John David (SSAI/NASA-GFSC): Near real-time global flood mapping using 

radar and MODIS 

o Stuart Fry (NASA-GFSC): SensorWeb Pilot: Namibia  

DISCUSSION: Flood mapping. Classification schemes, mapping standards, map 

metadata. 

 Lunch 12:30-14:00 

 14:00 Session 5: Near real-time flood mapping  (cont’d) 

o Rogier Westerhoff (Deltares): Global Flood Observatory Initiative 

o Bob Brakenridge (Univ. Colorado/DFO): Synergy Of Available Remote Sensing 

Systems for Flood Detection, Discharge Measurement, and Mapping 

DISCUSSION: Global flood mapping, possibilities for combining systems, 

mechanisms for and constraints in sharing data.  

 15:30 Coffee Break 

 16:00 Session 6: on demand very high resolution flood mapping 

o Christina Corbane (JRC/GEMMA): Opportunities and challenges in operational 

rapid flood mapping within the context of GMES Emergency Mapping Service. 

o Wendi Pedersen (UNOSAT)  

DISCUSSION: Triggering mechanism. What are exact parameters needed for 

accurate and timely triggering? 



Day 3 (March 21): Towards an  integrated flood monitoring information system  

 08:30 Leave hotel (by foot) 

 09:00 Part 1: User points of view and information needs 

o Marion Cezard, Lara Prades (WFP): Population and vulnerability parameters 

influencing the impact of floods. 

o Caspar Honegger (Swiss Re) 

o André Silveira, Demerval Gonçalves (CEMADEN, Brazil): Activities at 

CEMADEN for monitoring of natural disasters in Brazil 

o Cristina Brailescu (EU DG ECHO/MIC): Information needed for planning 

emergency operations 

 10:30 Coffee break & snack 

 11:00 Part 2: Data archiving and sharing (Discussion) 

o Bob Brakenridge (Univ. Colorado/DFO): Progress in public flood inundation 

information for hazard assessment 

 12:00 Part 3: System integration (Discussion) 

o Validation 

Á Case studies: Pakistan, Brazil 

Á Methodology 

o Operational support. 

Á Workflow to forecast, detect and measure floods for operational 

support 

o Plan for 3rd International Workshop on Global Flood Monitoring and 

Forecasting (2013) 

 14:00 Close of Workshop 

 

 

                                                           
i
 See http://efas-is.jrc.ec.europa.eu (password protected) 

ii
 See http://www.legos.obs-mip.fr/en/soa/hydrologie/hydroweb/ for altimetric water level database. 

iii
 See http://www.hydro.washington.edu/forecast/monitor. 

iv
 See https://www-secure.ifrc.org/dmis/login.asp 

v
 See http://geonode.org/ 

http://efas-is.jrc.ec.europa.eu/
http://www.legos.obs-mip.fr/en/soa/hydrologie/hydroweb/
http://www.hydro.washington.edu/forecast/monitor
https://www-secure.ifrc.org/dmis/login.asp
http://geonode.org/

