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2001 DMSG Activities

The Disaster Management Support Group (DMSG) met twice following the CEOS Plenary in November 2000.  The first DMSG meeting was held in January 2001 to map out a work-plan for the year and was hosted by the French space agency ( Centre National d’Etudes Spatiales (CNES).  Leaders of the Hazard Teams, lead representatives of space agencies, and a few representatives of commercial remote sensing firms attended this meeting.  The second meeting in June, hosted by the European Commission (Research) and held in cooperation with the U.N. Office of Outer Space Affairs (UN OOSA) and the U.N. International Strategy for Disaster Reduction (UN ISDR), was the major meeting for the DMSG of the year and was attended by the DMSG Hazard Teams, actual users (specifically, civil protection authorities) and other experts from around the world.  It was conducted as a workshop to implement the direction from CEOS Plenary to shift the primary focus of the DMSG from investigation and demonstration of technical coordination of civil satellite systems in support of disaster management to the promotion of and support the actual use of space systems in all phases of disaster support with a specific emphasis on the International Charter:  Space and Major Disasters.  In addition, the Plenary had tasked the DMSG to give full support to the work of the United Nations Committee on the Peaceful Uses of Outer Space (COPUOS) in pursuit of decisions taken at UNISPACE III.

The DMSG Brussels Workshop on Emergency Scenarios

The DMSG achieved significant progress in offering valuable input to disaster scenario development ( intended to serve as guidelines for identifying appropriate satellite data and products to support emergencies.  The aim of this aspect of the workshop was also targeted to assist the Parties to the International Charter with scenario definition.  The intent of the scenarios is to describe in advance the satellite data and products that would be useful under specific disaster circumstances. Taken together, the scenarios will comprise a handbook of what to do when each type of disaster occurs.  The DMSG has spent much time over the past three years bringing experts together from eight different hazard areas to identify user needs, as well as the respective satellite capabilities to meet these needs. 

While the Charter addresses the provision of data only during the crisis/response phase of a disaster, the DMSG mandate is to address all phases of disaster (mitigation, preparedness/warning, and relief/response/recovery).  Each hazard team determines which disaster management phase(s) to define.

The June workshop also covered other key topics:

· Detailed brief of progress on the International Charter:  Space and Major Disasters

· Update on the European Global Monitoring for Environment and Security (GMES)

· Participation of CEOS WGISS Chair Peter Churchill, European Commission Joint Research Centre, who also chairs the GMES Working Group on Environmental Stress;

· Involvement of the U.N. Office of Outer Space Affairs

· Involvement of the U.N. International Strategy for Disaster Reduction

· Briefing on the British small satellite constellation for disaster support.

DMSG 2002 Workplan

It is anticipated that the 2002 work-plan for DMSG will focus on refining hazard support scenarios, revising final hazards reports, assisting CEOS space agencies and CEOS SIT with consideration of and responses to specific recommendations, and working with other bodies ( including UN OOSA, UN ISDR, the International Charter:  Space and Major Disasters, and others (- in the formulation of recommendations to CEOS Plenary 2002 for devising a way forward.  One planning meeting is envisioned to facilitate the completion of this work. 

NOAA has secured funding to provide to UN OOSA for support of regional workshops on the use of Earth observing satellites for disaster support on behalf of CEOS.  These would be similar to the workshop co-sponsored by OOSA, ESA, and the Government of Chile that was held in Santiago, Chili, in November 2000.  

Synergy with IGOS

The Chair of the interim group that is pulling together the IGOS Geohazards Theme proposal, Professor J.L. Van Genderen of the International Institute for Aerospace Survey & Earth Sciences (ITC) Netherlands, attended the DMSG meeting and presented progress to date.  He noted that the prospects are good for an IGOS Geohazards Theme Team, which could play a key role in carrying forward some of the work initiated within DMSG.  The DMSG is very encouraged by the effort.  Several of the DMSG hazards teams (earthquake, landslide, and solid Earth dimensions of volcanoes) are joining the effort to develop a theme proposal.
For further information please see the web-site at http://disaster.ceos.org or contact:

Helen Wood, DMSG Chair (NOAA, USA)

Telephone: 
+1.301.457.5120

Fax:

+1.301.457.5184

Email:
Helen.Wood@noaa.gov
Richard Ohlemacher, DMSG Secretariat (NOAA, USA)

Telephone:
+1.301.713.2024

Fax:

+1.301.713.2032

Email:Richard.Ohlemacher@noaa.gov

For further information regarding the team reports or other team activities, please contact the team leaders:

Earthquake Hazard Team
Jerome Bequignon, ESA, ESRIN, Italy

Telephone: 39-6-94180656

E-mail: Jerome.Bequignon@esrin.esa.it

Ren Capes, NPA Group, UK

Telephone: 44-1732-865023

E-mail: ren@npagroup.co.uk

Fire Hazard Team
Charles Dull, U. S. Department of Agriculture, Forest Service, USA

Telephone: 1-202-205-1416

E-mail: cdull@fs.fed.us
Ashbindu Singh, United Nations Environmental Programme, Environmental  Information & Assessment Program – North America

Telephone: 1-605-594-6107

E-mail: singh@edcmail.cr.usgs.gov

Flood Hazard Team
Terry Pultz, CCRS, Canada

Telephone: 1-613-947-1316

E-mail: Terry.Pultz@ccrs.nrca.gc.ca

Rod Scofield, NOAA, USA

Telephone: 1-301-763-8251 x148

E-mail: Rod.Scofield@noaa.gov
Ice Hazard Team
Commander Zedinka Willis, National Ice Center, USA



Telephone: 1-301-457-5678 x101

E-mail: Zwillis@natice.noaa.gov

Bruce Ramsay, Canadian Ice Service, Canada

Telephone: 1-613-996-4552

E-mail: bruce.ramsay@ec.gc.ca

Landslide Hazard Team
Vern Singhroy, CCRS, Canada  

Telephone: 1-613-947-1215

Email: Vern.Singhroy@ccrs.nrcan.gc.ca

Hiroshi Ohkura, National Research Institute for Earth Sciences and Disaster Prevention, Japan  

Telephone: 81-298-51-1611 x334

E-mail: ohkura@ess.bosai.go.jp

Oil Spill Hazard Team
Thomas Lankester, National Remote Sensing Centre, UK 

Telephone: 44-1252-362068

E-mail: tlankester@nrsc.co.uk

Volcanic Hazards Team
Gary Ellrod, NOAA, USA

Telephone: 1-301-763-8204 x140

E-mail: Gary.Ellrod@noaa.gov

Rosalind Helz, U. S. Geological Survey, USA

Telephone: 1-703-648-6086

E-mail: rhelz@usgs.gov

Geoffrey Wadge, University of Reading, UK

Telephone: 44-1189-318-741

E-mail: gw@mail.nerc-essc.ac.uk

Information Tools Team

Levin Lauritson, NOAA, USA

Telephone: 1-301-457-5120

E-mail: Levin.Lauritson@noaa.gov
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Earthquake Hazards

A Working Report to the CEOS Disaster Management Support Group

Summary of Recommendations

Adoption of the following specific recommendations would considerably enhance the utility of EO space technology for earthquake risk management:

Recommendations that are technically feasible now:

1. Compile base-maps of high risk areas: Expand existing global database of seismic risk zones, and integrate with population distribution, infrastructure and building stock databases, seismic history, relevant geology, known strain and EO/topographic map merges for base-maps.

2. SAR data providers to optimize the raw data supply chain for InSAR analysis.

3. SAR data providers to consider the acquisition of strategic datasets over high risk areas to facilitate Permanent Scatterer InSAR strain mapping and co-seismic interferogram generation. 

4. Undertake Permanent Scatterer InSAR over high risk areas to identify virtual positioning arrays and produce 9 year (period covered by ERS SAR data archive) record of strain.

5. Continue investigation into areas of earthquake forecasting research (e.g. thermal, electromagnetic).

6. Agency certification of EO products.

Recommendations for the future:

1. Support diversity of VHR missions to improve temporal resolution and coverage.

2. Bring VHR providers into the ‘Charter’ to facilitate  damage assessment (though CNES already a signatory and SPOT 5 should make significant contribution).

3. Lobby for planned VHR SAR missions to be InSAR-friendly, e.g. orbit control, metadata, strategic acquisition.
Recommendations internal to the CEOS working group:

1. Consider the instigation of a single co-ordinating, expert body that will serve the EO requirements of the earthquake disaster management community, whilst negating any need for them to become involved in EO technicality.

2. Look for common recommendations between disaster types for a possible method of prioritisation.

3. Determine audience(s) for the Disaster Management Support Group website and establish links from/to other relevant sites.

Proposed Earthquake Emergency Scenario

Emergency Activation

· Dependent upon issues of vulnerability and exposure vs magnitude of event.

· Dependent on level of threat to life and / or property (threshold?).

Obtain background information. Check if considered.

1.

Location and depth of event (lat, long, km)


2.
Magnitude: Richter (energy release) and Modified Mercalli Intensity (effects)


3.

Date and time of event


4.

Responsible relief agencies


5.
Contact information for relief agencies (including on-scene commander/coordinator)


6.

Exposure, i.e. proximity of population centers, structures at risk


7.
Vulnerability, i.e. information on earthquake resistance (e.g. building design)


8.
Availability of base maps for logistics and communication


Map damage and extent (utility for base-mapping also)

· Relevant satellites: SPOT-1/2/4, SPOT 5, IRS, IKONOS-2, QuickBird.

· Pre- and post-event imagery imperative for SPOT-1/2/4 and IRS, but desirable for all listed to improve damage classification accuracy.

1.
Availability of pre-event imagery (all listed satellites)


2.
Availability of post-event imagery (all listed satellites)


3.
New acquisitions required (Charter signatories?)


4.
Order pre- and post-event imagery where already acquired


5.
Submit programming request for new post-event imagery


6.
Register data and difference, classify damage, package, courier/ftp results


Map deformation field 

· Relevant satellites: ERS-1/2, ENVISAT and Radarsat-1.

· Relevant techniques dependent on previous strategies: Conventional InSAR, PSInSAR, CRInSAR.

1.
Check ERS/ENVISAT archive for minimum threshold repeat coverage for PSInSAR


2.
Check ERS/ENVISAT archive for post-event acquisitions for conventional InSAR compliant pre- and post-event pairings, and to update CRInSAR analysis if relevant


3.
Check Radarsat archive for post-event acquisitions for conventional InSAR compliant pre- and post-event pairings, and to update CRInSAR analysis if relevant


4.
Submit programming request for new post-event acquisitions


5.
Process, interpret, package, courier/ftp results


Priorities for image acquisition planning

1.
Post-event VHR acquisitions for damage and base mapping


2.
Post-event ERS/Radarsat for InSAR deformation field mapping


Notes:

· Data delivery channels to be determined, e.g. via space agency or distributor?

· Specifications of finished product to be determined.

Delivery mechanism and protocols to be determined.

_____________________________________________________________________________________

Flood Hazards

A Working Report of the CEOS Disaster Management Support Group
______________________________________________________________________

Summary of Recommendations:

· Development of methods for the integration of satellite, in-situ and GIS data for input to hydrological models

· Development of multi-sensor/satellite integration methods

· Addition of microwave sensor on GOES

· Estimation of soil moisture and snowpack characteristics from high resolution microwave data

· Improve satellite rainfall estimation techniques
· Increase temporal frequency of polar orbiting satellite data acquisitions.

· Decrease time required to acquire and deliver remotely sensed data

· Lower the cost of remotely sensed data

· Develop techniques to generate high resolution DEM

· Education/Training to build local capability

International coordination of data acquisitions
Demonstration Project(s)
The Flood Hazard Team proposes that demonstration projects are required to illustrate and educate the end-user community on the capabilities of satellite remotely sensed data to provide information during all of phases of the disaster cycle.  The Team recommends leveraging the opportunities created by the International Charter with other ongoing activities such as, but not limited to, the Global Disaster Information Network, the Open-GIS Consortium, the Red River Disaster Information Network and the Canadian GeoConnections initiatives. As developed and developing countries have differing current capabilities with respect to flood forecast, response and recovery it is envisioned that two demonstration projects should be conducted to address the different levels of infrastructure available. Possible demonstration sites identified by the Team include Central America, the Red River (United States/Canada) and the Oder River in Europe.

In order to properly execute the demonstration projects there will be a requirement to gain an understanding of the current operations and requirements of the end users, which may be satisfied wholly, or partly with remotely sensed data.  This activity would be a two-way education process conducted in preparation for the demonstration, well in advance of any actual flood event and facilitate a mutual understanding of information/product requirements and the mechanisms to communicate the information at local, regional and national scales. This should not be limited to products derived solely from remotely sensed data but rather should integrate meteorological, in situ and other geospatial data. Lastly, to ensure that there is a high international visibility, the Team recommends that the demonstrations should have a public relations component incorporated into the demonstration.

Scope

In forming emergency scenarios, the team went through a process of re-thinking the flood problem and extracted several critical elements that are important for consideration: timeline, hydrological paramaterization, meteorological forecast, in-crisis phase, and flood damage assessment. 

Mitigation and Preparedness

1.) Hydrologic parameterization

· Land cover

· Infrastructure

· DEM

· Soil Moisture

· Snow pack characterization

· In situ observations – meteorological conditions, water stage and discharge

2.) Meteorological forecasting/nowcasting

· Integrate NESDIS QPE/QPF "experimental" global rainfall estimates computed every hour using infrared data from geostationary satellites for flash flood bearing thunderstorms and tropical storms.

3.) Flood Forecasting

· Integration of remotely sensed hydrological parameters, meteorological conditions and in situ data in hydrological model for flood forecasting

Response and Recovery

· Flood Extent

· Damage Assessment

· Mitigation Recommendations

Data Requirements

Temporal and Spatial optimal and minimum requirements as specified in DMSG 2000 Report.
_____________________________________________________________________________

Ice Hazards

A Working Report of the CEOS Disaster Management Support Group

______________________________________________________________________

Summary of Recommendations

Adoption of the following specific recommendations would considerably enhance the utility of EO space technology for ice hazards risk management

1. New and updated EOS sensors provide great promise for improving the applications of sea ice mapping and iceberg detection.

2. Data from multi-spectral visible/infrared radiometers and scatterometers can be used to generate automated sea ice maps.

3. SAR satellites with right/left looking beam steering, multiple polarization modes and enhanced downlink capabilities will provide more valuable data in a shorter period of time to the end user.

4. The coincident collection of EOS data from multiple instruments “fused” with ancillary environmental data can be used to resolve ambiguities and eliminate biases in conventional, single sensor algorithms.

5. Affordable data continuity, accessible rapidly for near real time support.

6. Data policies must exist for easy and rapid access to EOS data for ice hazard detection and monitoring.  

7. Collaborative efforts are needed between all the national ice services to ensure that EOS data are shared, that ice products are issued in standard formats and most importantly that customers are educated on the strengths, weaknesses and value of EOS data and Ice Hazard products.

8. Improved/new sea ice/iceberg detection and classification algorithms.
9. Higher resolution coupled ice/ocean/atmosphere forecasting models to improve sea ice forecasts in the Marginal Ice Zone (MIZ) and iceberg drift and ablation rates.
Proposed Sea Ice Hazard Emergency Scenario 

The trigger for a request for emergency assistance would be:

1) A threat to life, safety and property at sea due to a vessel being beset or incapacitated in sea or lake ice; or people being stranded or incapacitated on the ice for any reason.

2) A threat to the environment due to a hazardous or contaminant spill in ice covered areas

Obtain background information 
Check if

Considered

1.

Location of the incident (latitude, longitude)


2.

Date and Time of the incident


3.

Responsible Search and Rescue Agency (s)


4.
Contact information for all involved agencies (RCC, support agencies, on-scene commander, etc.)


4.

Location of nearby population centers, camps, vessels and other assets


5.
Navigation, geological or other charts/maps of the area


6.
Ice, Meteorological and Oceanographic Climatology of the Area


7.
Availability of information from responsible national ice service(s)


Obtain ice information relevant to extraction or search and rescue

1.
Current Ice Analysis for Concentration and Stage of Development


2.
Current Ice Analysis for Navigable Features or Impediments to Naviagation


3.
Current Ice Analysis for generating a route recommendation or location for search and rescue access and egress


4.
Current Meteorological Conditions. Especially current and forecast surface winds.


5.
Current Oceanographic Conditions. Especially Sea Surface Temperature and Currents.


6.
Forecast ice conditions (chart or text) if available



* Current Ice Analyses done using available radar, visual and infrared imagery of the

         target area.


Priorities for image planning

1.
RADARSAT          Beam mode ScanSAR Wide is optimal for broad area Ice Analysis

                                and for access and egress or operations context.

RADARSAT           Beam mode Standard is useful for Feature Analysis.

RADARSAT           Beam mode Fine is useful for high resolution targeting.


2.
ENVISAT               Beam mode Wide Swath is optimal for Ice Analysis.

ENVISAT               Beam mode Image Mode is optimal for site specific Feature

                                Analysis.

ENVISAT               Beam mode Wave Mode is optimal for high resolution targeting.


3.
ERS


4.
DMSP Operational Line Scan (OLS) Visible and Infrared


5.
NOAA TIROS AVHRR LAC or HRPT Visible and Infrared


Value added processing of imagery or data?

1) Ice Analysis: Ice Concentration; Ice Stages of Development; Partial Concentration of Stages of

Development; and Floe Sizes

2) Special Ice Features: Leads in Ice; Fractures in Ice; Heavy Ridging in Ice; Ice Edge

3) Track Recommendation or Largest Floes in the Area and Their Size

4) Ice Motion:  General direction and speed of ice motion, if applicable; measured speed and direction of individual floe motion (from time series images)

5) Feature labeling: North arrow on imagery; Latitude/Longitude Grid; Image type, Date and

Resolution; Major Land Features

Data delivery mechanism?

Project Manager to ask users what will work. If possible, Internet transfer of Mr. Sid compressed images and other products directly to a vessel are preferable.  Alternatively, facsimile transmission of chart and text products via telephone or marine radio is possible in some cases.  Should ensure that all appropriate locations are copied including the Rescue Coordination Center, the local on-scene commander and other supporting agencies as appropriate.  It is important that everyone involved in the operation have the same set of information.

_____________________________________________________________________________________

LANDSLIDE HAZARDS

A Working Report to the CEOS Disaster Management Support Group

______________________________________________________________________________

Summary Landslide Recommendations:

1.
The future availability of space borne InSAR data for slope motion monitoring is not yet

clear. The European ERS SAR is a useful system for repeat-pass SAR interferometry because of the high stability of the sensor, good orbit maintenance and the fixed operation mode. Other orbital SAR systems needed to provide similar orbit parameters of less than +/- 1km.  The European follow-on sensor ASAR on board the ENVISAT, as well as other planned SARs, provide many different operation modes, which will reduce the availability of repeat pass interferometric data. On the other hand, the higher spatial resolution of some of these sensors would be of interest for mapping also small slides. The important contributions of InSAR to landslide hazard management and to a range of other environmental monitoring tasks would justify a long-term SAR mission optimized for InSAR applications.

2.
There is a requirement for Space agencies to provide archival background SAR images for all future SAR systems to perform repeat pass InSAR analysis to monitor very slow movements of slopes and other areas.

3.
A guideline for landslide hazard emergency response scenario is presented at the end of the Landslide report (section 7). This will facilitate the space agencies to acquire appropriate data to meet the timely delivery of image maps to relief agencies. An internet image distribution system will facilitate emergency response in affected areas 

Landslide Team Accomplishments: (2000-2001) 

1.The Landslide Hazard team concentrate its efforts on 3 test areas: Fraser Valley Landslides, Canadian Cordillera; The Corniglio Landslide, Northern Apennines, Italy;Itaya Landslide, Japan. The choice of the sites is  based on  (1) geological diversity;(2) the types of landslides, (3) current threat to populated areas and infrastructure, and (4) existing work conducted by

the current Landslide team.

2. Earthquakes, excessive rainfall, and volcanic events are the triggers of the landslides, and this allows the CEOS landslide team to work closely with the other working groups on earthquake, volcanic and flood hazards. Because of this the Landslide team is participating actively in IGOS Partner Geohazard team.

4. The Landslide Hazard team is producing a special issue Journal issue in "Engineering Geology": for May 2002. This special issue is the result of a special session on "EO application to Landslides" at the European Geophysical Congress in Nice, May 2001.

Guidelines for Landslide Hazard Emergency Response Scenario

 Request for emergency assistance would be triggered if a landslide was a threat to life, and or threatened or caused safety or damage  to property and infrastructure  

Obtain background information 
Check if

Considered

1.

Location of the landslide (latitude, longitude, possibly GPS info)


2.

Date and Time of the landslide


3.

Responsible Search and Rescue Agency (s)


4.
Contact information for all involved agencies ( support agencies, on-scene commander, etc.)


4.

Location of nearby populated areas and infrastructure such as energy and transportation routes


5.
Geological ( terrain, lithology, structure and seismic), topographic land use/land cover and other risk hazard maps – at scales less than 1: 50,000 if available


6.
 Meteorological data particularly rainfall information before, during and after the event 


7.
Archival, stereo air photos at scale from 1: 5000-50000, and other remote sensing data such as  Landsat, SPOT IRS, RADARSAT, ERS , JERS, and  Russian  high resolution optical data

Space agencies should produce “ thumbnails of archival images to ensure high quality comparisons and data fusion 


Priorities for image planning

1.
A.  Characterize landslide areas, and assess damage require high to medium resolution (3-10m) cloud free stereo and single  images. For example        

RADARSAT: Fine beam modes F1-5, and RADARSAT Stereo (F1, F5) (F2,F5) (F3, F5) with same look  directions – ascending / ascending  or descending /descending 

IKONOS: 4 m. multi spectral: 1m. panchromatic

IRS: 5.8m 

SPOT: 10m stereo and panchromatic

 B. Monitor motion soon after the slide resulting from seismic aftershocks requires InSAR imagery. For example:- 1 InSAR pair- ERS1&2 ENVISAT, RADARSAT, ALOS)  or most  ideally 2 InSAR pairs within the first month after the event.                                




Value Added Products in support of relief effort  ( ideally within 2 weeks after the event) The following value added products should be available for a comprehensive relief effort:

1) To assess ground/ slope instability:
·  Less than 1: 20 000 interpreted image maps (digital and print) with detail geomorphological and geological characterization and interpretation of slide mechanics 

·  InSAR coherent maps with annotated interpretation for general use  

2) To assess damage: 

· Thematic maps at scales less than 1:20000. showing damaged areas such as buildings, infrastructure and resources ( forestry etc).

· Change detection image maps using current and archival images with simple legend for general use.  

Data delivery :

An internet transfer system should be established to transfer all images and value added products to relief agencies and participating interpretation agencies. In order for agencies to most effectively work  together, all parties should have the same set of state- of art information available as quickly as possible.

_____________________________________________________________________________________

OIL SPILL HAZARDS

A Working Report of the CEOS Disaster Management Support Group

______________________________________________________________________________

Oil spill scenarios for emergency response

The main focus would be to check for and deliver any archived SAR imagery of the affected area together with coincident meteorological data and available digital elevation information.  Such background data is needed as a baseline to reveal slick like artifacts caused by interaction of the prevailing winds and coastal topography.  Without such background information, visual interpretation of oil extent and distribution can be extremely misleading.

Proposed Emergency Scenario Examples:

Oil Spill       

Obtain current and future status        


Check if  considered    

1.      Wind Direction          

2.      Weather Conditions              

3.      Location of fragile ecological zones that may be in danger

4.      Potential/Expected zone that will be affected (supply map?)

5.      Remedial measures taken by local authorities (containment efforts)

Obtain background information   

1.      Location of Oil Spill           

2.      Cause of Oil Spill              

3.      Volume of Oil Spill and rate of spillage                

Select the imaging payload      

1.      SPOT            

2.      RADARSAT - use of radar imagery can facilitate (depending on weather

conditions) locating oil on the sea Suggested beams If you have a good idea

of where the spill is Wide 1, or if a larger region needs to be covered use

ScanSAR Narrow Fine beams are not suggested due to speckle interference and

inappropriate incidence angles          

3.      ERS - use of radar imagery can facilitate (depending on weather

conditions) locating oil on the sea             

Data    

1.      Suggested value adding          

2.      Data delivery mechanism         

1) Crisis scenario for the Project Manager

1.      Context

The following crisis scenarios are written pursuant to Charter Article IV, Section 4.2. These scenarios constitute the basis for action, by the PM with initial dialogue with the ECO, in the event of identification of a crisis, and are based on Partner Agencies individual experience, as well as the experience gained through the implementation of

the Charter. Consequently the scenarios are subject to regular updates. The number of crises that can be covered and the coverage intensity will also increase as new Charter members are accepted.  The applications included here are those that are appropriate for the current constellation of Charter satellites. 

2.      General Considerations

The tasking of any one satellite to cover a disaster under the auspices of the Charter is based primarily on the timeliness of the data acquisition and delivery and the applicability of the sensor in question to the natural or technological event being imaged. The formulation of these scenarios is independent of any consideration of cost, which is already assumed by the each Partner Agency's commitment to deliver data at a defined processing level.

First, general constraints and characteristics of the various sensors to be programmed are described, and then their performance scenarios for each of the major disasters that one or more of the sensors are able to monitor are given.

2.1     SPOT satellites 1, 2 and 4: There are satellite programming conflicts that will be managed by Spot Image and in direct consultation with the ECO and the PM involved. Generally speaking, one image acquisition per day is possible with the intervention of the three satellites. In the case of a volcanic eruption and fires, night imagery (especially with SPOT 4 - MIR channel) can be useful. For temperatures higher than 400 °C, even SPOT1 and SPOT2 might be of use.  The 1 km resolution VEGETATION instrument on SPOT 4 does not require programming and provides daily coverage of all the world's landmass with the exception of Antarctica.

2.2     ERS-2: Programming conflicts are managed by ESA in liaison with the ECO and the PM.  Depending on the latitude of the disaster occurrence, generally two (2) to four (4) image acquisitions are possible every 35 days on ascending and descending orbits. The previously built ERS-1/ERS-2 tandem mission archives are richer with data acquired on descending rather than ascending orbits.

2.3     RADARSAT-1 has close to 30 imaging modes with regard to the width of the imaging swath, the angle of the incident radar beam, and resolution of the ground target. Given the latitude of the disaster occurrence, the revisit frequency may be no more than 7 days. In view of a large number of imaging modes, there is extensive conflict management in fulfilling a data acquisition request and programming the satellite. The conflict management and data acquisition planning is carried out by CSA. The choice of imaging parameters will be based on the requirement and there will be trade-offs between resolution and the extent of the area that can be covered. Higher

resolution is to be preferred generally over the extent of the coverage area; however, there are cases where the choice may be easier to make. This is, for example, the case with Standard and Wide beams of RADARSAT-1, which have similar resolution, though Wide beams have a 150 km wide swath compared to only a 100 km wide swath of Standard beams. The use of On-board tape recorder may introduce some additional constraints in terms data downlink rates and bandwidth.

Radiometric gain issue needs to be addressed. Fixed gain selected by CSA and LUT for data processing chosen by the CDPF are recommended.  

2.4     In view of the 'guaranteed' image acquisition with radar sensors, which are not hampered by weather conditions and can image during day or night, the archives of these data may be searched for useful reference imagery, preceding a disaster event.  It is preferable to acquire images at identical incidence angles.  It is also preferable to compare images acquired during identical periods (seasons), in order to minimise the

effects of changes on the ground. 

2.5     The purpose for which the remote sensing data are furnished is to monitor the threat of a disaster or to assess its effects.  Each data type, radar vs. optical, has its inherent data analysis and interpretation scheme.

3.      Disaster Type

3.3.    Oil Spills

Purpose: Monitoring the disaster - displacement of the oil spill. Several successive data acquisitions will be required. The satellite data acquisition will be combined with wind, sea- state and other meteorological data for complementing the information sources.

*       ERS (preferred over RADARSAT because of the vertical VV polarisation, though the dampening effects of the oil surface is strong enough to be picked up equally well with any of the two satellites, regardless of their polarisation.  For RADARSAT, shallow-incidence modes (F1, W1, SN1) should be selected. The location of a spill is often only approximately known. In this case the best trade-offs are between Wide or

ScanSAR Narrow beam modes (medium-resolution wide swath). The "Fine" mode is

only recommended when the location error margin is small. 

*       SPOT (specular image acquisitions with respect to the Sun :

"East-looking acquisitions" or "Sun glint" to be taken into consideration).
_____________________________________________________________________________

 SEQ CHAPTER \h \r 1Volcanic Hazards Assessment

A Working Report to the CEOS Disaster Management Support Group 

_____________________________________________________________________________

Summary Recommendations: Volcanic Ash
The CEOS Volcanic Hazards team makes the following recommendations regarding the remote sensing of volcanic ash and SO2 clouds:

Space Agencies:
o Incorporate the following spectral channels in planning for all future satellite instruments:


- Dual longwave (thermal) IR (11-12 micron)


- Dual shortwave thermal IR (2-4 micron)


- SO2 / ash absorption IR (8.5 micron)


- SO2 absorption IR (7.3 micron)

o Include both IR and UV (0.3-0.4 micron) sensors on future geostationary satellites for a complementary volcano monitoring system.

o Develop a call up capability to obtain satellite data at the highest frequency possible for emergency situations, and assure transmission to the users.

o The minimum frequency of available multi-spectral data should be 30 minutes for geostationary satellites, with the optimum goal ~5 minutes.  The minimum spatial resolution should be 5 km for IR, with an optimum goal of ~1 km.

o Allow VAACs, volcano observatories, and other qualified agencies to have access to multi-spectral satellite data and/or derived products at a frequency of at least 30 minutes.  Each VAAC should have access to satellite data coverage for all neighboring VAACs in the event of “handoff” or backup situations.

C                                   o Support bi-annual international volcanic ash summits such as the one held at Houghton, Michigan in July, 2001.

o Create a standing Science Working Group on Volcanic Hazards Detection.
Operational Hazard Warning Agencies:
While not germane to the responsibilities of the CEOS volcano hazards team, the following recommendations would improve the operational volcanic ash alerting system, provide a better flow of products and services to users, and improve the utilization of remote sensing data:

o Streamline and periodically test the communications system in order to provide timely: 


(1) initial notification of an eruption from VAACs to all interested agencies

(2) dissemination and display of volcanic ash products from warning agencies to users

o Develop new and/or improved remote sensing tools (i.e. to automatically detect eruptions, discriminate volcanic ash (every 30 minutes), determine height and base of ash clouds, and composition and particle size of ash).

o Increase collaboration and validation efforts between operational agencies and research community, perhaps through regional workshops, WMO, and the World Wide Web.

o Expand education, training, and utilization of remote sensing derived information for all components of the IAVW, through regional workshops, WMO, and the World Wide Web.

Areas for Further Research and Development:
o Develop techniques for automatic detection of volcanic eruptions with as low a false alarm rate as possible (optimally <5%).

o Develop techniques for more accurate estimation of eruption column neutral buoyancy altitude and the top height of the resulting ash cloud (< +1 km)  (Alternate methods include cloud parallax techniques and, UV “ring effects” (Joiner and Bhartia, 1995) and “CO2 slicing” technique (Menzel et al 1983) for optically thin ash clouds)

o Develop techniques for automatic edge detection of ash clouds every 30 minutes

o Develop or improved existing techniques for determining ash column loading, particle size distributions, and total mass.

o Develop alternative sources of 12.0 micron IR data or additional multi-spectral techniques to ameliorate loss of this channel on GOES from 2002 to 2010 or so (Viable alternatives include: the GOES sounder and AVHRR)

o Initiate research on the minimum concentrations of volcanic ash detectable by satellites, and whether or not these concentrations are hazardous to jet aircraft

In general, an increase in communications among the small group of active researchers in the remote detection of volcanic eruptions and resulting ash clouds, and between the research and operational communities, is fundamentally crucial to the continued success of this effort and the maintenance of safety margins with respect to volcanic ash hazards.

Summary Recommendations: Proximal Hazards
Space Agencies:
o Provide information on types of products available, and how to obtain them, on web sites directed at volcano observatories and volcanology researchers.  Language protocol as for ICAO.

o Establish mechanisms for expedited access to data and tasking authority for volcanic crises (especially for radar acquisitions), such as the new International Charter.  
o Volcanic hotspot monitoring and (and wildfire detection) both need certain IR bands (1.3, 3.9, 11 microns) at high temporal and spatial resolution.  These bands should be included on all future geostationary satellites.

o More SAR satellites, with higher resolution, design characteristics optimized for InSAR, plus L-band capability   

o Improved SO2 monitoring, especially SO2 plumes at low elevations, requires the 7.3 and 8.5 micron band at high (~100 m) spatial resolution.

o Configure orbits for high resolution, low earth orbit (LEO) imaging satellites to reduce revisit times to less than 3 days.

CEOS:

o Assemble information on how to task various satellites and packages (e.g. GOES, ASTER) and post on the CEOS Volcanic Hazards web page, with layout organized for volcanologists. 

o Expand education/training in the use of remote sensing information for all components of the volcanological community through workshops (e.g. at IAVCEI meetings).

o Create a standing committee on Volcanic Hazards Detection.

o Establish a liaison with the IAVCEI Remote Sensing Commission, following up on initial contact made at the July 2000 IAVCEI meeting in Bali.

Areas for Further Research and Development:

o Develop delivery systems for products based on remote sensing data that make information available to the volcano monitoring community.  The GOES “hotspot” website of the University of Hawaii offers a possible prototype.

o Develop products that communicate information simply and effectively to non-specialists, and standardize those products (e.g. for radar imagery).

o Produce high-resolution DEM’s for all active volcanoes in populated areas as data becomes available.

o Investigate, evaluate and link satellite observations for change detection (all kinds) at a volcano over the course of a cycle of volcanic activity.

o Identify means of evaluating edifice stability using remotely sensed data, including evaluation of data from the Hyperion sensor.

o Investigate the utility of new high resolution land surface imagers (e.g., ASTER, Landsat TM7) for providing information on eruption precursors (thermal anomalies), and supplemental information on the characteristics of eruption plumes (as anticipated by Pieri et al., 1995; Andres and Rose, 1995).

o  Encourage the development of volcano observing sensors in the millimetric part of the spectrum, where combined topography and thermal signals can be retrieved.

Last but not least: the most difficult target of investigation, for ground-based observers and remote sensing techniques alike, is the eruption column, that is, the dense, usually opaque, vertical column of a large phreatic or major plinian eruption. Wen and Rose (1994) give an impressive list of aspects of volcanic columns (and plumes) for which further research and technique development (e.g. Doppler radar systems) is needed.
FUTURE SATELLITE SYSTEMS

Meteorological Satellitestc "Meteorological Satellites"
Newly-launched and planned geostationary and polar satellite systems will result in overall improvements in our ability to monitor volcanic ash, except in the Western Hemisphere.  A summary of these spacecraft, the sponsoring agencies, number of channels, and resolutions are shown in Appendix A.. The replacement for GMS (MTSAT) and the METEOSAT Second Generation (MSG) will both have shortwave IR (3.9 micron), and split window IR (12.0 micron) with a nadir resolution of 4 km and 5 km, respectively.  MSG will also have 7.3 and 9.0 micron channels that could be useful for monitoring SO2 concentrations.   An advanced imager is being planned for GOES (circa 2008) that will have as many as twelve spectral bands (including 3.9, 12, and possibly 8.5 micron wavelengths) at higher temporal (5-15 min full disk) and spatial resolutions (2 km IR, 0.5 km visible). 

Data from an Advanced Interferometric Radiometric Sounder (AIRS) and MODIS are now available from NASA’s Earth Observation System (EOS).  MODIS has 36 spectral channels, including the shortwave IR (3.9 micron) and thermal IR bands (7.3, 8.5, 11, 12 micron) needed for volcano monitoring, but will be available at a given location only every 1-2 days. Polar satellite coverage will be enhanced with the European ENVISAT (projected launch date June 2001), which has a near clone of the AVHRR, the European METOP (2002) with SO2 detection capabilities, and Japan’s sophisticated ADEOS-II, a thirty-nine channel, high resolution imager. 

One major weakness of the future global satellite network with respect to volcano monitoring is the loss of the “split window” (12.0 micron) channel on all GOES spacecraft launched from 2001 until around 2008.  That channel will be replaced by a 13.3 micron CO2 absorption band at 8 km resolution, to be used for more accurate height assessment of wind vectors and cloud tops by means of a “CO2 slicing” technique (Menzel et al 1983).  Preliminary research has indicated that the 13.3 micron band could have some utility in discriminating volcanic ash from thin cirrus (Ellrod, 2001).  The 13.3 mm IR band may also result in more accurate height estimates for thin ash clouds. GOES-11, the replacement for GOES-8, was launched in May, 2000, tested, and is being stored on orbit.

There is a possibility that  UV data in several channels (10 km resolution, 15 minute frequency) could be included in a future GOES spacecraft as part of a “Coastal Zone Remote Sensing Instrument” that would also produce “ocean color” imagery for monitoring coastal eco-systems.   

Alternative sources of appropriate IR data for the Western Hemisphere include the GOES sounder (available only at low and mid latitudes), and AVHRR and similar packages on polar-orbiting satellites (at 2-6 hour intervals depending on latitude).  The GOES sounder has lower spatial resolution (10 km) and its temporal frequency is hourly at best, so this is considered a less desirable alternative. A recent study (Ellrod, 1999) describes this capability in more detail, and shows that the area coverage of volcanic ash will be underestimated in some situations. 

Regardless of the alternative strategies derived, there will be some degradation of our ash monitoring capabilities in the Western Hemisphere during the period with the loss of the split window IR band on GOES.

Earth Observation Satellites 

Monitoring of proximal volcanic hazards depends in part on the meteorological satellites, but also uses a broader range of low-earth-orbit imaging systems.  New systems available now include Landsat 7, with 7 bands (resolution 30-60 m nadir) plus a higher-resolution panchromatic sensor.   NASA’s recently launched TERRA satellite has, in addition to MODIS (discussed above), the ASTER package, developed by Japan, which has 14 channels, including short wave IR (2.2, 3.9 micron) and longwave thermal IR bands (8.5, 11, 12 micron) needed for volcano monitoring.  The ASTER package includes stereo panchromatic images for each frame, which can be used to generate a DEM if desired.  A limitation of both Landsat and ASTER is that their revisit time is 16 days.  The new EO-1 satellite also includes an experimental hyperspectral package (Hyperion).

Panchromatic data with 1-m resolution is currently available from the new IKONOS satellite, but cost and tasking of this commercial system remain problematical even for emergency response, much less monitoring, where a time series of images is usually desirable.  Another relatively high resolution system would appear to be CSA’s EROS-1. 

Important research systems to be launched soon are: AQUA (to be launched in December 2001) as a companion to TERRA, and ENVISAT (projected launch date November 2001).  ENVISAT capabilities include C-band radar and the MERIS multispectral package.  More radar satellites are planned for somewhat farther in the future, including the Japanese ALOS satellite (L-band radar, to be launched in 2003) and  Radarsat II (same C-band as Radarsat I, but intended to have characteristics that will allow production of images suitable for interferometric SAR) which has a planned launch date of April 2003.  Additional multispectral packages of some interest include AMSR and GLI on ADEOS II.  ALOS will also house a panchromatic stereo imager (PRISM) with a resolution of 2.5 m, and SPOT 5 will have a 3 m resolution pan capability.  Lastly, CNES will launch the experimental DEMETER system, to monitor pulses in the earth’s electromagnetic field, to see if such phenomena are associated with events such as earthquakes and volcanic activity.
Volcanic Hazards Scenarios 

Hazardous volcanic activity poses a threat to people and property.  Unlike most other natural hazards, the damage inflicted by volcanoes can be significantly mitigated if volcanic behavior is assessed rapidly, as dangerous situations develop.  Satellite imagery can provide useful information if available to the right people, and in a timely manner.  Therefore we propose the following four scenarios to the committee that governs the International Charter.  Each is slightly different, as follows: 

Scenario #1tc "Scenario #1"
In this scenario, the trigger for a request for assistance under the Charter would be that an eruption has been reported at a volcano where there is some prospective danger to people and infrastructure on the ground. This scenario supposes that only the current assets of the Charter member agencies are available.  It is further assumed that any danger posed by an ash cloud to aircraft or airport operations will be handled through the existing VAAC/MWO network.

Scenario #2tc "Scenario #2"
The trigger for this kind of request for assistance under the Charter would be that there is major volcanic unrest reported at a volcano which is normally dormant, and where an eruption would pose danger to people and infrastructure on the ground.  It is assumed that any of the satellites listed in  Appendix A will be available for tasking through the Charter at some point in the future.

Scenario #3tc "Scenario #3"
The trigger for this request for assistance under the Charter would be that, at a volcano where a long-term eruption has been occurring, there is (1) evidence for a change in behavior to a more dangerous kind of eruption or (2) the build-up of unstable deposits on steep slopes has created a large-scale lahar/debris flow hazard.  Again, populated areas or significant infrastructure must be at risk; as in Scenario #2, we assume any satellite listed in Appendix A will be available.

Scenario #4:  Volcanic Ash Scenario 
The trigger for a request for assistance under the Charter would be that an eruption has occurred, and has produced a significant ash cloud, resulting in danger to aircraft in flight or in the vicinity of airports.  Alerting will be handled through the existing VAAC/MWO network, and the imagery acquired would need to be directed accordingly.
Two other general recommendations for all four scenarios:

Value added processing of imagery or data for scenarios 1-3 ? 
Desirable additional processing includes: 

1. Feature labeling, north arrow on imagery desirable if user not the responsible volcano observatory, or if there is no observatory with prior experience for the particular volcano   

2. DEM from stereo radar or other stereo imagery, if modern topography not available for the volcano

3. Temperature estimate(s) from IR data 

Value added processing of imagery or data for scenario 4 ? 

Desirable features include:

1.  Feature labelling (e.g., edge of  visible  ash cloud, north arrow) on imagery desirable if user not the responsible volcano observatory  or VAAC

2.  Cloud top height estimates based on temperatures from IR data, cloud shadow length from visible data 

Data delivery mechanism, all scenarios:: tc "Data delivery mechanism, all scenarios\: " \l 5
Project Manager under the Charter will need to ask the end user what will work (ftp, Internet, courier, etc).  It may be that derived information  FAXed to the observatory may be the fastest means of communication in the absence of  adequate electronic connections.

Proposed Volcanic Hazard Emergency Scenario #1:  

Obtain background information tc "Obtain background information  " \l 5

Check if

considered

1.
Name of volcano and its location (latitude, longitude)


2.
Date(s) of the eruption(s) that have occurred so far


3.
Responsible volcano observatory, if any; nature of ground-based monitoring being done for the particular volcano, if any


4.
Location of nearby urban centres if any; otherwise an estimate of population near the volcano (within a radius of 20 km) 


5.
Location of major air routes near the volcano, identity of responsible VAAC


6.
Location of roads, airports, factories, mines, etc.


7. 
Previous history of this volcano:  frequent small eruptions vs. rare large eruptions?  Explosive vs. non-explosive?


8.


Potential role of water:  Is there a lake in the crater or caldera?  Is the volcano on the coast?  Are there major rivers, lakes, reservoirs, etc nearby?




Obtain current and future status of volcanic eruption tc "4.
Obtain current and future status of volcanic eruption " \l 5



1.
Location of vent area, if not at summit location given above


2.
Type of eruption(s) so far:  ash column?  Lava flow or dome?  Ash or pyroclastic flow? Lahar or mudflow?  


3.  
Seismicity:  are there felt earthquakes?  Is seismicity increasing?


4.
Deformation/ground cracking observed?


5.
New/enhanced steaming or sulfur emission or hot spring activity?


6
Weather near the volcano  (cloud cover, wind profile, etc)


7
Potential/Expected/Future affected zone as eruption continues


Priorities for image planningtc "4.
Priorities for image planning " \l 5



1.
SPOT, standard product, plus especially IR data 


2.
 Radarsat (fine mode, 4). Because of steep topography, need high graze angle to reduce shadowing and layover (> 35 degrees)


3.
ERS,  especially to try to duplicate earlier orbital parameters if archival imagery exists, for possible InSAR analysis (otherwise, parameters as for Radarsat)


4.


Search archives all systems for possible pre-eruption imagery, for visual comparisons, and (for ERS) for potential InSAR


Proposed Volcanic Hazard Emergency Scenario #2:  
Obtain background information tc "4.
Obtain background information  " \l 5

Check if

considered

1.
Name of volcano and its location (latitude, longitude)


2.
Date(s) of the beginning of unrest 


3.
Nature of unrest (seismic, ground cracking, increased fumarolic activity, etc.) and how much it deviates from normal (dormant) behavior


4.
Responsible volcano observatory, if any; nature of ground-based monitoring being done for the particular volcano, if any


5.
Location of nearby urban centres if any; otherwise an estimate of population near the volcano (within a radius of 20 km) 


6.
Location of major air routes near the volcano, identity of responsible VAAC


7.
Location of roads, airports, factories, mines, etc.


8. 
Previous history of this volcano:  frequent small eruptions vs. rare large eruptions?  Explosive vs. non-explosive?  


9.


Potential role of water:  Is there a lake in the crater or caldera?  Is the volcano on the coast?  Are there major rivers, lakes, reservoirs, etc nearby?




Obtain current  status of volcanic unrest and potential for an eruption
tc "5.
Obtain current  status of volcanic unrest and potential for an eruption " \l 5



1.
Location of probable vent area, if not at summit location given above


2.
Any small phreatic explosions?  Dirty areas on snow even if no activity directly observed?  Landslides or rockfall beyond what is normal?


3.  
Seismicity:  are there felt earthquakes?  Is seismicity increasing?


4.
Deformation/ground cracking observed?


5.
New/enhanced steaming or sulfur emission or hot spring activity?  Areas of vegetation kill?  Loss of usual snow cover?


6
Weather near the volcano  (cloud cover, wind profile, etc)


7
Potential/Expected/Future affected zone if eruption occurs


Priorities for image planning tc "5.
Priorities for image planning " \l 5



1.
Moderate to high-resolution visible imagery, standard product, plus IR data (from SPOT, Landsat, Terra ASTER, successor equivalents) 


2.
Best-resolution C-band SAR imagery. both for visual analysis and for InSAR. If there is steep topography, will need high graze angle to reduce shadowing and layover (> 35 degrees) (ENVISAT, RADARSAT-2)


3.
If areas of concern are vegetated (especially in tropics) L-band SAR, as available, for InSAR evaluation of deformation patterns


4.


Search archives all systems for possible pre-eruption imagery, for visual comparisons, and for potential InSAR


Proposed Volcanic Hazard Emergency Scenario #3:  
Obtain background information tc "5.
Obtain background information  " \l 5

Check if

considered

1.
Name of volcano and its location (latitude, longitude)


2.
Date(s) of the eruption(s) that have occurred so far


3.
Responsible volcano observatory, if any; nature of ground-based monitoring being done for the particular volcano, if any


4.
Location of nearby urban centres if any; otherwise an estimate of population near the volcano (within a radius of 20 km) .  Towns built on lahars?


5.
Location of major air routes near the volcano, identity of responsible VAAC


6.
Location of roads, airports, factories, mines, etc.


7. 
Previous history of this volcano:  Long eruptions, or multistage eruptions, that become more explosive in the later stages?   Does it have deposits of large pyroclastic flows or lahars that have traveled long distances? 


8.


Potential role of water:  Is there a lake in the crater or caldera?  Is the volcano on the coast?  Are there major rivers, lakes, reservoirs, etc nearby?




Obtain current and future status of volcanic eruption tc "5.
Obtain current and future status of volcanic eruption " \l 5



1.
Location of vent area, if not at summit location given above


2.
Type of eruption(s) so far:  Lava flow or dome?  Any ash or pyroclastic flows?   Thickness of accumulated ash?  Any estimates of volume?


3.  
Seismicity:  are there felt earthquakes?  Is seismicity increasing?


4.
Any new or increased deformation/ground cracking observed? 


5.
New/enhanced steaming or sulfur emission or hot spring activity?


6
Weather near the volcano  (cloud cover, wind profile, etc).  Is there a predictable rainy season that is imminent? 


7
Potential/Expected/Future affected zone for severe eruption?  Maximum possible lahar run-out distances?


Priorities for image planning tc "5.
Priorities for image planning " \l 5



1.
Moderate to high-resolution visible imagery, standard product, plus IR data (from Spot, Landsat, Terra ASTER, successor equivalents) 


2.
Best-resolution C-band SAR imagery, both for visual analysis and for InSAR. Because of steep topography, need high graze angle to reduce shadowing and layover (> 35 degrees) (ENVISAT, RADARSAT-2)


3.
If areas of concern are vegetated or covered by ash or other material unstable on a small scale, L-band SAR, as available, for possible InSAR


4.


Search archives all systems for possible pre-eruption imagery, for visual comparisons, and for potential InSAR


Proposed Volcanic Ash Cloud Scenario:  

Obtain background information  tc "Obtain background information  " \l 5

Check if

Considered

1.
Name of volcano and its location (latitude, longitude)


2.
Date(s) and time(s) of the eruption(s) that have occurred so far


3.
Responsible volcano observatory, if any; nature of ground-based monitoring being done for the particular volcano, if any


4.
Locations of major air routes, identity of responsible VAAC


5.
Locations of airports


6.


Potential role of water:  Is there a lake in the crater or caldera?  Is the volcano on the coast?  Are there major rivers, lakes, reservoirs, etc nearby?


Obtain current and future status of volcanic ash cloud tc "Obtain current and future status of volcanic ash cloud " \l 5



1.
Type of eruption(s) so far:  ash column?  Lava flow or dome?  Ash or pyroclastic flow? Lahar or mudflow?  Suspected water/ice content of ash cloud?


2.
Cloud coverage near the volcano  


3.
Predicted ash movement from trajectory models (VAFTAD, CANERM, PUFF, etc)


4.
Strength and direction of winds aloft (from radiosonde, profiler, model or aircraft)


Priorities for image planning



1.
Operational geostationary satellite images (visible, IR) and derived products (e.g. split window) (GOES, METEOSAT, GMS) at 30 minute intervals


2.
Operational polar orbiting satellite images and derived products 

(AVHRR, FY1-C)


3.
Research polar orbiting satellite images and derived products (EOS Terra, Aqua, EP-TOMS, etc)


4.
High resolution images (visible, near-IR, IR) from land use satellites (Landsat, SPOT)


______________________________________________________________________

Information Server Team Report

A Working Report to the CEOS Disaster Management Support Group
______________________________________________________________________

In general, timely information on the development of hazards as well as general information on risks, hazards, and opportunities remains fragmented and difficult to locate. To begin to address these and other gaps, prototype tools are being developed. NOAA is sponsoring a prototype information server for the DMSG. This server is intended to demonstrate timely access to satellite-derived data and information products (i.e., “one stop shopping”) to support various facets of disaster management. A number of agencies are participating in the development of this service, providing links to their data and information services, and developing additional support tools for the project. A group information server team supports these efforts.

Further development will focus on user-friendly access to disaster data, derived products, and other information.  Quite often users are not familiar with the terminology of data providers.  In fact, user communities often have their own terminology that is quite different from data providers.  A key goal of the information tools development is to build a bridge between terminologies for selected user communities. The DMSG Hazard Team Reports and on-going collaboration with UN organizations, such as OOSA and ISDR will be crucial in making this effort successful.

Information access improvements should consist of a layered hierarchy of tools ranging from a simple list of key data providers to an Internet-based search of several Earth observing data and product catalogs.  The simple list of data providers will include key contact information including contact person, telephone number, fax number, address, and Internet URL if available.  When available, contact information as provided by the CEOS International Directory Network (IDN) and other FGDC compliant catalogs will be used.  This list will start as a short list focused primarily on space agencies, and will grow from there.

A second layer in the hierarchy should include a set of specific scenarios for specific hazard types.  To support this, the tools team will utilize the hazard team reports and scenarios.  The hazard team scenarios build on the initial efforts of the International Charter for Space and Major Disasters and in turn support the Charter's on going scenario development.  The Charter focuses on emergency response scenarios.  The DMSG Hazard Teams have developed scenarios for other phases of disaster management as well.  These scenarios act as a prototype and template for adding additional scenarios and hazard types in the future. Cooperation with OOSA, ISDR, and International Charter will be critical for successful growth.

A third layer would involve a search of existing on-line catalogs including the CEOS IDN and other FGDC compliant catalogs.  The key to making this search user-friendlier is to develop a thesaurus of terms to translate from user-friendly terms to catalog terms.  To do this properly a catalog with controlled content, such as the IDN is required.  The DMSG Information Tools Team’s previous work can assist in the efforts of the Working Group on Systems and Services (WGISS) IDN task team to perhaps further develop this layer.

In addition to these three layers, targeted support could be provided for as-yet –to-be-determined needs.  For example, collaborative activities with OOSA and ISDR could lead to UN requirements for hosting targeted data sets.

Other information tools would provide additional user-friendly features, such as visualization tools or orbital tools.  Visualization tools will be useful in training in the use of satellite data.  Orbital tools would provide a potential user with a list of satellites that has recently or will soon pass over the site of a recent disaster. The work of the DMSG Information Tools Team provides impetus to assist in the work of other WGISS task teams to explore and implement capabilities of this sort.
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