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Fire
1.  Improve satellite technologies and methods to generate accurate, timely, updateable, global wildland fire fuel maps. Provide high-resolution data sets to validate existing methods and test models in tropical, boreal, and temperate forestry environments. 

Response:

NESDIS does not currently and has no future plans to produce global wildland fire fuel maps.  NESDIS currently produces a weekly 15km Global Vegetation Index (GVI), a Vegetation and Temperature Condition Index and Fire Risk Index based on 1-km NOAA AVHRR data.  These indices are useful for monitoring the condition of the fuel and may be applicable in fire fuel map generation.  The generation of global vegetation health indices is an ongoing research project within NESDIS

 2. Develop data for meso-scale weather models to facilitate daily and 1-2 day prediction of dead and live fuel moisture to augment or replace requirements for ground weather stations. 

Response:

NESDIS does not currently provide information on dead and live fuel moisture on a 1-2 day time frame.  Although there are currently no future plans to produce such a data set, it may be possible with future instruments (NPOESS Visible/Infrared Imager/Radiometer Suite (VIIRS-2006), Advanced Baseline Imager (ABI-2010), Advanced Baseline Sounder (ABS-2010)).  This work will build on the experience gained with the current EOS MODIS instrument.

3. Provide data for decision support models on prescribed fire smoke management and air quality assessment. 

Response:

Within NESDIS  an experimental product, the GOES Aerosol/Smoke Product (GASP), is under development, and is being produced on an experimental basis in ORA.  This product is under evaluation for becoming operational. 

.[http://orbit-net.nesdis.noaa.gov/crad3/gasp/RealTime.html]

The Hybrid Single-Particle Lagrangian Integrated Trajectory (HYSPLIT)  Model [http://www.arl.noaa.gov/ready/hysplit4.html], developed by the  Air Resources Laboratory (ARL), in NOAA's Office of Atmospheric Research (ORA),  has been installed in NESDIS, for operational evaluation.

NEDIS is also collaborating with several groups on real-time assimilation of Geostationary Wildfire Automated Biomass Burning Algorithm (WF_ABBA) fire products into aerosol and CO transport models.  The Navy is assimilating the WF_ABBA fire products into the Navy Aerosol Analysis and Prediction System(NAAPS) in real-time to both diagnose and predict aerosol loading.  At the University of Sao Paulo (Brazil), the Department of Atmospheric Science is assimilating estimates of source emissions, based on diurnal real-time WF_ABBA  products, into the Colorado State University Regional Atmospheric Modeling System (RAMS) to estimate smoke and CO concentrations.  
 Future improved  fire and smoke products will be developed utilizing NPOESS VIIRS (2006), Advanced Baseline Imager (2010), and Advanced Baseline Sounder(2010) multi-spectral and hyper-spectral data.

 4. In geographic areas where rapid response is required, develop an operational satellite wildland fire detection and monitoring system with an ultimate fire detection time of 5 minutes, a repeat time of 15 minutes, a spatial resolution of 250 meters, a maximum of 5% false alarms. This should also have real time data transmission to local ground stations or information networks. 

Response:  

Current operational environmental satellites do not have the capabilities to provide fire detection and monitoring at these spatial and temporal resolutions.  The future NPOESS VIIRS and geostationary ABI and ABS instruments will provide improved spatial and temporal resolutions that approach these requirements for spatial and temporal resolutions, but do not fulfill both needs simultaneously.  The ABI will provide 2km resolution information for active fire detection over the continental U.S. every 5 minutes with full disk coverage of the Western Hemisphere every 15 minutes.  NPOESS VIIRS will allow for 400 m spatial resolution at NADIR with coverage twice per day. 

Fire products produced by NESDIS at this time represent an interim step in providing high temporal and spatial resolution fire information. NESDIS provides  fire products via the web at: http://www.ssd.noaa.gov/PS/FIRE/index.html as part of the l Hazard Mapping System.  

 The GOES Wildfire Automated Biomass Burning Algorithm (WF_ABBA) utilizes half-hourly 4-km multispectral data available from the GOES Imager to create diurnal fire products for the Western Hemisphere.  The GOES WF_ABBA fire products are available in near real-time within 60 to 90 minutes of the image time.  This lag could be reduced with additional resources (http://cimss.ssec.wisc.edu/goes/burn/wfabba.html).  

Funding has been requested in FY2003 to create an operational demonstration of the NASA developed MODIS Land Rapid Response System (MLRRS) located at:  http://rapidfire.sci.gsfc.nasa.gov/     

 

5. Develop and implement an operational system for timely distribution of high-resolution geospatial products displaying fire location and intensity, with the ability to image through smoke and cloud cover. 

Response: 

The GOES Wildfire Automated Biomass Burning Algorithm (WF_ABBA) utilizes half-hourly 4-km multispectral data available from the GOES Imager to create diurnal fire products for the Western Hemisphere.  The GOES WF_ABBA fire products are available in near real-time within 60 to 90 minutes of the image time.  This lag could be reduced with additional resources (http://cimss.ssec.wisc.edu/goes/burn/wfabba.html).  

Funding request was submitted for the FY2003 operational demonstration of the NASA developed MODIS Land Rapid Response System (MLRRS) located at: http://rapidfire.sci.gsfc.nasa.gov/ NESDIS operational  fire products are located at: http://www.ssd.noaa.gov/PS/FIRE/index.html.  Current products are being distributed in GIS formats, at the highest resolution of each sensor.  Future work planned in this area. 
An experimental product, GOES Aerosol/Smoke Product (GASP), is under evaluation for operations. 

[ http://orbit-net.nesdis.noaa.gov/crad3/gasp/RealTime.html]

The Hybrid Single-Particle Lagrangian Integrated Trajectory (HYSPLIT) Model [http://www.arl.noaa.gov/ready/hysplit4.html], developed by the Air Resources Laboratory (ARL), in NOAA's Office of Atmospheric Research (ORA), has been installed inNESDIS, for operational evaluation.  NESDIS does not have any plans to image through heavy smoke or clouds.

 6. Provide affordable and rapid access to all high-resolution data streams (30m and higher) for burned area assessment and rehabilitation applications. 

Response:  

NOAA NESDIS does not currently provide access to high resolution data streams (30m and higher) and has no current plans to do so in the future.

7.   Institute comprehensive global coverage of wildland fires to assess  the scale of biomass burning. 

Response: 

NOAA NESDIS does not currently provide global coverage of wildland fires.  

Future plans include the following.  

NESDIS provides  fire products via the web at: http://www.ssd.noaa.gov/PS/FIRE/index.html as part of the Hazard Mapping System.  To date the focus has been on providing fire products for the United States.  Fire products can be viewed on the SSD Fire Web-GIS page (http://nhis7.wwb.noaa.gov/website/SSDFire/viewer.htm). Global monitoring with automated fire products is likely within the next several years utilizing MODIS and a suite of geostationary satellites in the near term. NPOESS VIIRS and ABI will provide enhanced capabilities in the future. This effort is limited by manpower and computer resources.  

By the end of 2003, nearly global diurnal geostationary satellite fire monitoring will be possible with the launch of the European METEOSAT Second Generation (MSG) satellite and the Japanee Multi-functional Transport Satellite (MTSAT).  If funding is available NESDIS  plans to adapt the GOES Wildfire ABBA to these platforms and will provide global geostationary fire products in near real time in collaboration with the Cooperative Institute for Meteorological Satellite Studies (CIMSS).  

Funding request was submitted for the FY2003 operational demonstration of the NASA developed MODIS Land Rapid Response System  (MLRRS) located at:  http://rapidfire.sci.gsfc.nasa.gov/ 

 

  8. Develop sensors to monitor smoke over broad geographic areas to help determine the impacts on lower atmospheric chemistry in term of potential global climate change, human health, and human safety. 

Response: 

Although current NOAA operational polar orbiting and geostationary satellites allow for smoke monitoring over broad geographic areas, quantitative applications are limited by the lack of on-board visible calibration and limited spectral bands.  Future capabilities available on the polar orbiting NPOESS VIIRS and geostationary ABI/ABS will allow for enhanced smoke detection and mapping which can be used in air quality and climate change modeling.  Future applications will be based on experience gained with the EOS MODIS instrument. 

 

9. Ensure the continuity of the current civilian satellite systems to maintain their spectral, temporal, and spatial characteristics for local and global coverage of wildland fires. 

Response:

 Maintenance of the continuity of the current civilian satellite systems to maintain their spectral, temporal, and spatial characteristics for local and global coverage of wildland fires is an on-going effort within NOAA. VIIRS and ABI/ABS will have multichannel imaging capabilities to support the acquisition of high resolution atmospheric imagery and generation of a variety of applied products  including the detection, monitoring, and characterization of fires, smoke, and atmospheric aerosols [http://www.ipo.noaa.gov/viirs.html]
10. Examine opportunities to develop and release declassified information products derived from classified intelligence and military satellite data to support wildland fire management requirements. 

Response: 

NESDIS  is actively pursuing funding to restart this effort as a demonstration in FY03. 

 

11. Develop an international agreement to improve access to timely and affordable data for the fire management community. CEOS should facilitate this agreement in cooperation with other international organizations. 

Response:

 NOAA/NESDIS has been an active member of the fire hazard team of the CEOS Disaster Management and Support Group (DMSG)  and the Fire Implementation Team of the Global Terrestrial Observing System panel on Global Observation of Forest Cover and Land Cover Dynamics (GOFC/GOLD).  NESDIS is working with these international groups to make NOAA/NESDIS fire products available to the international community in a timely manner via the Internet.  NOAA NESDIS OSDPD is also actively involved in the International Charter initiative. 

Flood
Flood Team Recommendations:

(4) 
Develop methods for the integration of satellite, in-situ and GIS data for input to hydrological models.

RESPONSE:  NESDIS is currently working with NWS/Office of Hydrologic Development of incorporating satellite rainfall estimates into their already established radar/gauge data base --- these integrated data sets along with GIS data will be used as input to the NWS/River Forecast Center Hydrological Models.

(4) 
Develop multi-sensor/satellite integration methods. 

RESPONSE: NESDIS  is working on this in a limited way, especially with respect to rainfall algorithms --- there is a need to be more aggressive but this requires additional funding.  

(3) Addition of microwave sensor on GOES.

RESPONSE: NESDIS is unfortunately not directly involved in this pursuit. It is, however, urgently needed for the next generation rainfall/flash flood detection as well as severe storm/hurricane monitoring.  NASA scientists are considering the launch of a stand-alone microwave sensor on a GOES platform and are seeking a partnership with NOAA.  Finally, a recent (November 2001) NOAA workshop on precipitation requirements identified the development of a GOES microwave imager as one of its recommendations.

(4) 
Estimate soil moisture and snow pack characteristics from high-resolution microwave data.

RESPONSE: NESDIS is involved in these areas with the development of a microwave snow cover product from AMSU.  Investigations are also being explored to derive snow depth.  ORA has also developed a microwave surface wetness product from AMSU which may eventually be expanded to include soil moisture at the surface.

(5) 
Improve satellite rainfall estimation techniques.

RESPONSE: NESDIS is actively and aggressively pursuing the improvement of satellite rainfall techniques.  We are improving our suite of GOES and POES alone algorithms as well as how to best combine the two in order to maximize the strength of each. NESDIS will be directly involved in the upcoming NASA Global Precipitation Mission (TRMM follow on Project).

(6) 
Increase temporal frequency of polar orbiting satellite data acquisitions.

RESPONSE: In the absence of a GOES microwave sensor, the launch of more polar orbiting satellites (properly staggered) carrying microwave sensors is needed to increase the temporal sampling of microwave-derived rainfall estimates. The upcoming Global precipitation Mission will improve the frequency of passes ---- global rainfall products will be available every 3-hours. 

(7) 
Decrease time required to acquire and deliver remotely sensed data.

RESPONSE: Improving the time to acquire real time polar orbiting data is always being explored.  Timely delivery is important, especially in potential flood situations.  The NPOESS mission will have at least one additional ground station which should improve data latency.

(8) 
Lower the cost of remotely sensed data.

RESPONSE: Unfortunately, this is a problem for the operational and research communities around the world, including scientists at NESDIS. The cheapest way to retrieve the data is to archive the data in real time --- again historical data can be very expensive. Maybe a possible initial solution is to develop a real time retrieval acquisition system.

(9) 
Education/training to build capability.

RESPONSE:  It is extremely important to implement our relatively mature satellite rainfall products to help countries around the world. A benchmark/prototype case of this taking place was the Hurricane Mitch Project.  After two years of education and training, NESDIS has finally implemented successfully satellite rainfall algorithms at the Satellite Center in Costa Rica for use in flood forecasting throughout Central America.  Unfortunately, less can be said about other satellite products, such as surface wetness, where there has been no education or training provided.

(10) 
International coordination of data acquisitions.

RESPONSE:  This is essential to help countries survive natural disasters around the world.  Again, the Hurricane Mitch project in Central America is a great example of how this data and algorithm acquisition can happen successfully.

Ice

From the National Ice Center (NIC), a US Navy, Coast Guard, and NOAA partnership
(1) ADVANCE \d 4
New and updated EOS sensors provide great promise for improving the applications of sea ice mapping and iceberg detection. 

· ADVANCE \d 4
Access to EOS Data: New and updated mechanisms to improve access to satellite data should include satellite acquisition tools (and policies) that shorten time to schedule satellite acquisition of data and a shorter payload planning process for future satellites. 

NESDIS RESPONSE:

NIC has played an active role in defining near-real-time requirements for NPOESS.  We have limited influence in foreign satellite programs (ESA ENVISAT, CSA RADARSAT-2) but are very happy with data ordering and acquisition timelines for the next generation of SAR (Synthetic Aperture Radar) satellites.  Though many SAR sensors will be launched in the next decade (Fig 1), US access will be on a commercial purchase basis.  NESDIS/NIC is working to identify funding required to purchase these foreign SAR data sets, which are critical to production of timely and reliable ice maps.  NESDIS plans to continue to provide access to foreign satellite data such as RADARSAT-1 and domestic research data such as to MODIS.  These data will complement current and future operational satellites.  In particular, the future NPOESS satellites will have vis/IR, passive microwave and active microwave (altimeters, scatterometers, but no SARs) instruments.  An operational U.S. SAR satellite is under study, but is not funded.

[image: image1.png]>

[ aDARSAT2 Comna

Seawinds & AMSR/ADEOS-2
T 1

[

GisT > CRVOSAT
| CMENPOESCT-1330
o s
WindSat 2]
AIGS Lband

VIRSNPP

I 1+ Orbit

[ ] Approved [ Panned/pending approval




Fig 1.  Sensors suitable for mapping sea ice parameters. From Patzert, W and M. Van Woert Ocean & Land Space Missions during the 1990s and beyond, unpublished manuscript. http://airsea-www.jpl.nasa.gov/missionsl.html.
(1) ADVANCE \d 4
Data from multi-spectral visible/infrared radiometers and scatterometers can be used to generate automated sea ice maps. 

· ADVANCE \d 4
New and Improved Satellite Sensors: Use data from new sensors, such as multi-spectral radiometers and scatterometers. Improve ice mapping capabilities by taking advantage of improved sensors like SAR instruments with dual/quad polarization. 

NESDIS RESPONSE:

NIC has implemented an experimental products website (www.natice.noaa.gov/science).  Near real time scatterometer sea ice products are hosted on this site.  We foresee continuing this type of effort in the future.  See

Holt, Long, Drinkwater, Saatchi, Bertoia, 2001. Scatterometer Image Data for Global Ice and Land Climate Studies. Presented at  Fall 2001 AGU Special Session GC03: Climate Observing System Challenges.

Long, David, M.R. Drinkwater, B.Holt, S. Saatchi, and C. Bertoia (2001). Global Ice and Land Climate Studies Using Scatterometer Image Data, EOS, Transactions, American Geophysical Union, Section News, July 2001.

Long, David, M.R. Drinkwater, B.Holt, S. Saatchi, and C. Bertoia (2001). Global Ice and Land Climate Studies Using Scatterometer Image Data, EOS, Transactions, American Geophysical Union, Electronic Supplement to Section News, July 2001.

 NIC, working with Dr. Son Nghiem from the Jet Propulsion Laboratory, (under Navy funding) has been investigation the benefits to be obtained from the improved technology available on the next generation of SAR satellites. See 

Nghiem, Son and C. Bertoia, 2001. Multi-Polarization C-Band SAR Signatures of Arctic Sea Ice, Proceedings, International Geoscience and Remote Sensing Symposium, Sydney, Australia, on CD.

Nghiem, Son and C. Bertoia, 2001. Study of Multi-Polarization C-Band Backscatter Signatures for Arctic Sea Ice Mapping with Future Satellite SAR. Canadian Journal of Remote Sensing, Vol. 27, No. 5, pp. 387-402.

SAR remains the sensor of choice for sea ice mapping.  Though many SAR sensors will be launched in the next decade (Fig 1), US access will be on a commercial purchase basis.  NESDIS/NIC is working to identify funding required to purchase these foreign SAR data sets, which are critical to production of timely and reliable ice maps.

(1) ADVANCE \d 4
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. 

· ADVANCE \d 4
Satellites with Multiple Instrument Payloads: Improve ice mapping capabilities through use of simultaneous data collection (for example, ENVISAT ASAR and MERIS; ALOS AVNIR-2 and PALSAR; satellite with multiple frequency SAR (L-, C- and X- bands). 

· ADVANCE \d 4
Satellite Revisit Time: Design right/left looking beam steering capability and optimum orbits to maximize revisit time and geographic coverage in ice-covered seas. 

· ADVANCE \d 4
Temporal Resolution of EOS Data: Improve delivery of processed imagery by requiring minimum real-time data processing and throughput standards at all participating ground stations. Consider use of onboard satellite data processors. 

NESDIS RESPONSE:

As the next generation of SAR satellites are all operated by foreign groundstations, NESDIS has limited influence in the satellite design phase.  We continue to work with IPO (and other groups) to look at options for a US owned and operated SAR system.  Though many SAR sensors will be launched in the next decade (Fig 1), US access will be on a commercial purchase basis.  NESDIS/NIC is working to identify funding required to purchase these foreign SAR data sets, which are critical to production of timely and reliable ice maps

(1) ADVANCE \d 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. 

· ADVANCE \d 4
Data Fusion Techniques: Recent studies indicate that substantial improvements in the quality of ice information derived from algorithms using EOS data can be achieved by using ancillary data and data fusion techniques. For example, Steffen (et. al., 1992b) stated that data assimilation and artificial intelligence (AI) methods offer the greatest promise for resolving ambiguities in passive microwave ice algorithms. 

NESDIS RESPONSE:

NESDIS sponsored a workshop on Operational Oceanography in March 2002 where this issue was discussed.  NESDIS (NIC) members also will participate in a NASA sponsored workshop on data assimilation in July 2002.  NIC continues to bring this issue to the forefront at every opportunity.  Dr Walt Meier, an NIC post-doctoral fellow, worked to assimilate 85 GHz ice motion vectors into the Polar Ice Prediction System, accomplishing this in 2001.

(1) ADVANCE \d 4
Affordable data continuity, accessible rapidly for near real time support. 

(1) ADVANCE \d 4
Outreach Programs: Establish outreach programs to educate customers on EOS data types, products available and the potential uses of each. Communicate to end-users the strengths and weaknesses of EOS data and ice guidance products. 

(2) ADVANCE \d 4
New and Improved Ice Guidance Products: Survey customer requirements to develop and implement new ice hazard products such as maps indicating state of ice decay and color-coded ice warning charts based on ship classes. 

(3) ADVANCE \d 4
Data/Product Dissemination: Improve efficiency of data networks through the use of state-of- the-art compression software. 

NESDIS RESPONSE:

As the next generation of SAR satellites are all operated by foreign groundstations, NESDIS has limited influence in the satellite design phase.  We continue to work with IPO (and other groups) to look at options for a US owned and operated SAR system.  Though many SAR sensors will be launched in the next decade (Fig 1), US access will be on a commercial purchase basis.  NESDIS/NIC is working to identify funding required to purchase these foreign SAR data sets, which are critical to production of timely and reliable ice maps

Under NESDIS funding, NIC will work in FY03 to develop the next generation of a deployable sea ice mapping hardware/software system.  This system will be capable of producing new and improved ice guidance products based on ingest of state of the art EOS data.

(1) ADVANCE \d 4
Data policies must exist for easy and rapid access to EOS data for ice hazard detection and monitoring. 

(1) ADVANCE \d 4
Special EOS Data Policy: Request EOS data providers implement special data policies that allow for preferred and affordable access for national ice services and the production of ice hazard products. 

NESDIS RESPONSE:

As the next generation of SAR satellites are all operated by foreign groundstations, NESDIS has limited influence in satellite data policy.  We continue to work with IPO (and other groups) to look at options for a US owned and operated SAR system.  Though many SAR sensors will be launched in the next decade (Fig 1), US access will be on a commercial purchase basis.  NESDIS/NIC is working to identify funding required to purchase these foreign SAR data sets, which are critical to production of timely and reliable ice maps

(1) ADVANCE \d 4
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. 

· ADVANCE \d 4
International Collaboration: While the WMO/IOC Joint Technical Commission on Oceanography and Marine Meteorology (JCOMM) has a Sea Ice Expert Panel that provides good international collaboration on standards for sea ice services, there is a need for increased cooperation with other national ice services on a more operational basis. The International Ice Chart Working Group (IICWG) was formed for this purpose and had its 1st meeting in October 1999 in Copenhagen, Denmark, and continues to meet annually. This group will focus on improving the exchange of satellite data and products and initiating cooperative training activities. On a regional basis these activities have existed such as the Baltic Sea Ice Meeting (BSIM) since 1925 and the Joint Ice Working Group (U.S./Canada) since 1986. 

· ADVANCE \d 4
Standard Product Formats: All national ice centers should produce standard digital formatted products (ice analysis graphics; annotated (interpreted) imagery and ice forecasts) that are user-friendly and GIS-compatible. This standardization effort should be directed at operational customers and separate from WMO-approved data archival formats (SIGRID-1/2). FGDC SDTS and IHO S-57 formats show promise but have gained little acceptance by the user community. Additionally, common digital coastlines are important for seamless exchange of information between national ice centers. 

· ADVANCE \d 4
Electronic Charts: Improve utility of ice information by producing ice analyses in electronic chart formats that can be integrated into ship chart display systems. The development and approval of international formats for display and distribution of the ice information to ECDIS will significantly increase safety of ice navigation. 

NESDIS RESPONSE:

NESDIS/NIC has appointed Ms. Cheryl Bertoia as the US representative to the WMO Expert Team on Sea Ice.  She will participate in the next ETSI meeting to be held in Buenos Aires in October of 2002.   At that time, the US will present a proposal to adopt the next generation of a digital sea ice chart standard, dubbed SIGRID-3.  NESDIS/NIC will participate in the next IICWG meeting, to be held in St Petersburg, Russia, in April 2003 and act as the US co-chair.  Electronic chart issues will be addressed when customer requests are received.

(1) ADVANCE \d 4
Improved/new sea ice/iceberg detection and classification algorithms. 

· ADVANCE \d 4
EOS Data Algorithms: New or improved sea ice/iceberg detection and sea ice classification algorithms are needed. Possibilities include developing an "expert" or AI system that classifies SAR data into ice types, SSM/I hybrid algorithms that account for natural variations in brightness temperatures associated with regional inhomogeneities of sea ice, SSM/I 85 GHz ice motion products, an ice/no ice cloud-masked visible/infrared product and a SAR-based iceberg detection algorithm. 

NESDIS RESPONSE:

The NESDIS/NIC science team continually works towards development of regional and global sea ice classification algorithms, both with in-house expertise and Navy-funded contract work.  Algorithm intercomparisons have been accomplished (Dr Meier’s work on SSM/I has been extremely valuable), and products are hosted for both internal and external customers on the experimental products website.  Though many SAR sensors will be launched in the next decade (Fig 1), US access will be on a commercial purchase basis.  NESDIS/NIC is working to identify funding required to purchase these foreign SAR data sets, which are critical to production of timely and reliable ice maps

(1) ADVANCE \d 4
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.

· ADVANCE \d 4
Ice Forecasting Models: Develop and implement regional (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. 

NESDIS RESPONSE:

Dr. Michael Van Woert and his NESDIS NIC science team documented the performance of the Polar Ice Prediction System in:

Van Woert, M.L, W.N. Meier, C.-Z. Sou, J.A. Beesley, P.D. Hovey, 2001. Satellite Validation of the May 2000 Sea Ice Concentration Fields from the Polar Ice Prediction System. Canadian Journal of Remote Sensing, Vol. 27, No. 5, pp. 443-456.

This paper proved invaluable in gauging development efforts for the next generation of this model, PIPS 2.  NIC chairs the Product Implementation Panel for this project.  Under Navy (ONR) funding, the NIC Science Team, led by Dr. Ted Maksym is working to develop a marginal ice zone sea ice model.

Landslide
No Input

Oil Spill

Response to the CDMSG Oil Spill Hazards Recommendations

- Establish routine (background mission) surveillance of coastal waters.

- Monitor critical areas (ship routes, oil platforms, national Economic Exclusion Zones)

- Perform oil slick distribution studies

- SPOT and Landsat high resolution optical data

NESDIS/ORA RESPONSE:

The CEOS Disaster Management Support Group (DMSG) recommendations for spaceborne detection and monitoring of oil spill hazards are based primarily on synthetic aperture radar (SAR) observations.  NESDIS does not operate a SAR instrument nor has plans to do so in the foreseeable future.  While the potential use of high-resolution visible data (i.e., SPOT and Landsat) for oil detection is also suggested in the DMSG report, there are no specific recommendations relating the use of low-resolution observations from GOES or POES, the NESDIS operational satellite systems.  Still, an emergency response scenario could include the use of GOES data to obtain weather information such as wind and cloud cover conditions.  In addition, scatterometer, and to some extent passive microwave, wind measurements are valuable inputs to oil spill trajectory models.

Nevertheless, NESDIS has been able to conduct research and pre-operational oil slick monitoring activities over a limited high-latitude region that falls under the Alaska SAR Facility (ASF) acquisition mask, and has provided oil detection support to NOAA HAZMAT during lower latitude episodes, through on-board-recording, by taking advantage of the U.S.-Canadian RADARSAT-1 data access agreement.  The limited but potentially useful ability of Landsat for detecting sea surface slicks in sun glint has been studied and demonstrated at ORA as well.  Unfortunately, operation and control of this spaceborne sensor also resides outside of NESDIS with the U.S. Geological Survey (USGS).

- Provide faster information delivery, improved discrimination of oil, increased pricing flexibility and greater
  redundancy. 

- Global, unified ordering system valid for many satellites

- Set up a coordinated data ordering system

- Increase polarimetric C-band SAR coverage

- Fast payload planning

NESDIS/ORA RESPONSE:

NESDIS and NIC coordinate with ASF acquisition scheduling requests from NOAA and associated researchers for RADARSAT-1 data.  The data is made available to authorized users through the NESDIS Satellite Active Archive (SAA).  NESDIS has played the central role in defining high-resolution sea surface roughness (i.e., SAR) requirements for NPOESS  At the present, these requirements are unmet but they are helping focus efforts in the U.S. to develop a civilian SAR program.  Unfortunately, the most likely SAR sensor configuration to be developed and deployed next by the U.S. will probably be based on interferometric L-band technology geared toward land surface deformation monitoring.  Still, the data from such a sensor should prove useful in coastal zone monitoring.

- Improve levels of dialogue between the service providers – who in most cases are present at the ground station and
the satellite operators.

- Global, unified ordering system valid for many satellites

- Fast data and product dissemination

- Special data policy

- Introduction of Products in a standard GIS format

- Standards for products/responsive to user needs

- Flexibility in data pricing

NESDIS/ORA RESPONSE:

NESDIS, in coordination with NIC, has put forward a Request for Information (RFI) on SAR data pricing for operational or large volume use aimed at agencies and companies commercializing the data.  NESDIS is also negotiating with NASDA future access to L-band ALOS PALSAR data, although, due to technical reasons, most of the available data may not be accessible in real-time.  Through NESDIS/OSDPD, NOAA is now represented as a member of the International Charter on Space and Major Disasters (ICSMD) which provides a way for emergency access to SAR data.  NESDIS/ORA has experience in working with Geographic Information Systems (GIS) and has recently begun a significant GIS Enterprise activity including  hardware, software, and training enhancement to further develop its ability to provide products in GIS compatible formats such as GeoTIFF, ARC/View, and ERDAS Imagine.

- Optimize airborne-satellite surveillance systems by extending agreements to other areas (for example, the Persian
  Gulf, the Mediterranean, South East Asia).

- Spill drifting models, that are capable of ingesting satellite data

- Automated spill detection algorithms

- Mutual training services (towards space info managers and spill response teams)

- Communication means for product delivery

- Demonstration projects for multi-satellite usage

NESDIS/ORA RESPONSE:

An algorithm for SAR slick mapping detection and mapping  is available at NESDIS.  The algorithm is under consideration for use by additional European institutes involved in SAR oil spill research.  NESDIS support to NOAA HAZMAT includes the Oregon coast New Carissa, Galápagos, and San Francisco Bay entrance oil spill episodes.  Slick monitoring efforts are underway over the Cook Inlet and Prince William Sound under the Alaska SAR Demonstration Project (AKDEMO).  Research plans to ingest SAR observations, particularly SAR-derived high-resolution winds, into circulation and oil drifting models of the Prince William Sound are under development.  Indications of possible illegal oil dumping in the Delaware Bay region have been detected by NESDIS. NESDIS is now funding the University of Delaware to conduct oil spill SAR research in the bay and adjacent waters in collaboration with local oil spill response agencies.  ORA is participating in ESA approved ENVISAT-1 and NASDA-approved ALOS research projects that will provide the opportunity for further multi-polarization and multi-satellite oil spill research in the near future.  One of the features of the applications demonstrations proposed by ORA for these two research projects is employing more than one satellite to improve the temporal and spatial coverage of SAR data for monitoring and product production purposes.

NESDIS has also placed great emphasis on training new users in the proper use of satellite data, including SAR data.  User training courses have been taught, user symposia have been held, and user's guides have been written.  These activities are continuing now and will continue in the future.
Volcano

NESDIS Responses to Space Agency Recommendations (Volcano Hazards Team)

From the CEOS Disaster Management Support Group Report

A. Volcanic Ash
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)
All of the above mentioned spectral bands are being proposed for the Advanced Baseline Imager (ABI) on the GOES-R+ series (by ~2013), with the exception of shortwave IR bands in the 2-3 micron wavelength range.  All bands except for one at 7.3 microns will be available on the Visible Infrared Imager Radiometer Suite (VIIRS) from the merged U.S. civilian/military National Polar Orbiting Environmental Satellite System (NPOESS) series (~2012, with prototype to be launched 2006).

o Include both IR and UV (0.3-0.4 micron) sensors on future geostationary satellites for a complementary volcano monitoring system.
There are currently no plans to include UV channels on future GOES spacecraft.  However, NESDIS is supporting an experimental Special Events Imager with UV capability as a possible add-on instrument for future GOES spacecraft.

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

NESDIS is currently planning to participate in the international  Charter on Cooperation to Achieve the Coordinated Use of Space Facilities in the Event of Natural or Technological Disasters (the “Charter”), announced in Vienna at UNISPACE III, in July 1999.  In fulfillment of the charter, NESDIS will provide 1 km resolution Local Area Coverage (LAC) imagery from the NOAA AVHRR.

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.
The minimum recommendations are met with current GOES.   The ABI on the GOES-R+ series will meet the optimum goal of 5 minute frequency for the Continental United States, and resolution will improve to 2 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.
NESDIS, through its Washington VAAC, provides multi-spectral image products for a number of volcanically active regions in North and South America via the Internet.

B. Proximal Hazards
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.

NESDIS does not currently have the responsibility to provide products for proximal volcanic hazards such as hot spots and lava flows.  However, links are provided to Internet Web sites where such products and information are available, such as from the University of Hawaii.  Experimental wildfire detection algorithms, currently undergoing operational implementation in NESDIS, could someday be adapted for volcanic applications as well.

Establish mechanisms for expedited access to data and tasking authority for volcanic crises (especially for radar acquisitions), such as the new International Charter.  
NESDIS is currently planning to participate in the international  Charter on Cooperation to Achieve the Coordinated Use of Space Facilities in the Event of Natural or Technological Disasters (the “Charter”), announced in Vienna at UNISPACE III, in July 1999.   In fulfillment of the Charter, NESDIS will provide 1 km resolution Local Area Coverage (LAC) imagery from the NOAA AVHRR.

Volcanic hotspot monitoring and (and wildfire detection) both need certain IR bands (2.2, 3.9, 11 microns) at high temporal and spatial resolution.  These bands should be included on all future geostationary satellites.
The ABI on GOES-R+ will provide IR bands at 3.9 and 11 microns, but not at 2.2 microns.  The VIIRS instrument on NPOESS will have all of these IR bands, including 2.2 microns.  The ASTER instrument on NASA EOS (Aqua/Terra) currently provides 2.2 micron near-IR data at 30 m resolution.

More SAR satellites, with higher resolution, design characteristics optimized for InSAR, plus L-band capability   
At this time, NESDIS has no plans to launch a SAR satellite.

Improved SO2 monitoring, especially SO2 plumes at low elevations, requires the 7.3 and 8.5 micron band at high (~100 m) spatial resolution.
There are plans to include IR bands at 7.4 and 8.5 microns on the GOES-R+ series at 2 km resolution.  Similar bands are currently available on NASA EOS (Aqua/Terra) at 1 km resolution.   Sulfur dioxide (SO2)detection capability will be available from NPOESS by means of an IR band at 8.5 microns with maximum 400 m resolution.

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

The current NOAA spacecraft series, with 1 km resolution data, exceeds this requirement with revisit times of ~6 hr or less at mid-high latitudes for two satellites.  Imagery from NPOESS will have higher resolution (up to 400 m maximum), and similar revisit times.
Drought (Annex)

Response to Drought Monitoring activities following recommendations of the CEOS Disasters Management Support Group. 

Withing the scope of CEOS strategy on using satellite data for drought monitoring, early warning and drought response, the requirements were to identify the methods for:

1. “Early drought detection”

Response: Experimental work has been done to use time series of the vegetation health index (VHI) to increase lead time for drought detection. 

2.” Monitor drought dynamics, delineate drought area and time”

Response: Criteria were developed for estimation of drought intensity from VHI.; they are used to estimate the area affected by drought of different intensity, drought start date, end date and duration.

3. “Assessment of drought impacts and possible consequences”

Response: Criteria were developed to estimate drought impacts on vegetation density, biomass, and crop productivity. This provides a tool for assessment of drought consequences and also provides lead time for making decisions on food supply and demand.

4. “Use of satellite and in-situ data”

Response: Preliminary research indicates potential for using satellite and ground data (especially in winter when vegetation are not an appropriate tool for drought estimate.

5. “Use of multi-sensor satellite information”

Response: No current activity. There is a plan to use SSM/I data for estimation of winter conditions.

6. “Calibration between satellite platforms and instruments for continues monitoring”

Response: Regularly update and actively use post-launch calibration techniques to eliminate satellite data instability due to sensor degradation.

7. ”find the best way for space agencies to prepare more satellite data...to assimilate them in ocean/atmosphere/land models used for drought prediction”

Response: NESDIS has put some effort to extending the AVHRR-based time series of radiances and indices and to improve the climatology.  
