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	SUMMARY AND PURPOSE OF DOCUMENT

To provide comments from the Final Report of the first session of the Expert Team on Satellite Systems (ET-SAT-1), Geneva, 5-9 December 2005, on the Rolling Review of Requirements Process For Evolution of the GOS and review of existing Statements of Guidance for WWW.




ACTION PROPOSED


To consider sections of the ET-SAT-1 Final Report and to incorporate, as appropriate, into the deliberations of the meeting.

Annexes
I.
Review Rolling Review of Requirements Process for Evolution of the Global Observing System;


II
Review Requirements Related to Satellite System Capabilities for other WMO Programmes other than WWW;

III.
Review of Existing Statement of Guidance for WWW;

IV.
Existing Statement of Guidance for other WMO Programmes Review.

__________________

ANNEX I

(Section 5 of the Final report of ET-SAT-1)

5. REVIEW ROLLING REVIEW OF REQUIREMENTS PROCESS FOR EVOLUTION OF THE GOS (agenda item 5)

The session noted the concept and background for the Rolling Review of Requirements (RRR) including the end result of the RRR process, Statements of Guidance (SOG).  The session reviewed the latest SOGs for Global NWP, Regional NWP, Synoptic Meteorology, Nowcasting and Very Short Range Forecasting and Aeronautical Meteorology and made specific comments and suggestions (as contained in Appendix V*) that should be utilized by ET EGOS and the associated application expert in future updates to the SOGs.  Many SOGs have reference dates more than four years ago.  Since the particular SOG’s reference date, many satellite missions have been launched, or recently placed in an operational status, or anticipated satellite programmes have been cancelled, or new planned missions have been approved.  The comments and suggestions seek to highlight those events with the expectation that the application expert responsible for the SOG will review it.  ET-SAT, as part of its work programme, will update expected performances to reflect the comments and thus allow the expert responsible for the SOG to utilize the latest Critical Review charts.


The session also reviewed the latest expected performance for satellites systems presently contributing to the space-based global observing system and agreed to update the performances as appropriate as part of its inter-sessional work plan.

ANNEX II

(Section 7 of the Final Report of ET-SAT-1)

7.
REVIEW REQUIREMENTS RELATED TO SATELLITE SYSTEM CAPABILITIES FOR OTHER WMO PROGRAMMES OTHER THAN WWW (agenda item 7)

The session also reviewed the latest requirements and associated SOGs for other WMO Programmes other than WWW, i.e., Tropical Cyclone, Atmospheric Chemistry, JCOMM, and Agricultural Meteorology and made specific comments and suggestions that should be utilized by ET-EGOS and the associated application expert in future updates to the SOGs.  Since the particular SOG’s reference date, some satellite missions have been launched, or recently placed in an operational status, or anticipated satellite programmes have been cancelled, or new planned missions have been approved.  The comments and suggestions seek to highlight those events with the expectation that the application expert responsible for the SOG will review it.  ET-SAT, as part of its work programme, will update expected performances to reflect the comments and thus allow the expert responsible for the SOG to utilize the latest Critical Review charts.  Comments and suggestions are contained in Appendix VI*.  The session also agreed to review the latest Statement of Guidance for Hydrology as part of its inter-sessional work programme.

ANNEX III

(Appendix V of the Final Report of ET-SAT-1)

REVIEW OF EXISTING STATEMENT OF GUIDANCE FOR WWW

Appendix V contains comments and suggestions on existing Statement of Guidance (SOGs) for consideration by ET-EGOS for Global NWP, Regional NWP, Synoptic Meteorology, Nowcasting and Very Short Range Forecasting and Aeronautical Meteorology that should be utilized by ET EGOS and the associated application expert in future updates to the SOGs.  Many SOGs have reference dates more than four years ago.  Since the particular SOG’s reference date, many satellite missions have been launched, or recently placed in an operational status, or anticipated satellite programmes have been cancelled, or new planned missions have been approved.  The comments and suggestions seek to highlight those events with the expectation that the application expert responsible for the SOG will review it.  ET-SAT, as part of its work programme, will update expected performances to reflect the below comments and thus allow the expert responsible for the SOG to utilize the latest Critical Review charts.  Only the relevant sections of the SOGs are commented on below.  For a complete SOG, it will be necessary to utilize the original latest version.

Global Numerical Weather Prediction 

3-D wind field (horizontal component)

Progress:  There is recently available satellite observations of cloud and humidity motion vectors over high-latitude and polar regions from the MODIS instruments on Terra and Aqua satellites.  In the lower stratosphere, only radiosondes provide information.  Accuracy is good/acceptable for in situ systems and acceptable/marginal for satellite winds, with the ingest of polar wind observations recently showing positive forecast impact in many numerical meteorological centres, especially valuable to avert forecast busts.

In the GOES-R era, the quality of satellite cloud drift and moisture drift winds will be significantly improved due to better definition of the representative wind height.  The improved spatial, and temporal resolution will also allow for better definition of targets for wind derivation.  Improved image navigation will further improve the quality of satellite derived winds.

Surface pressure and Surface Wind

Progress: WINDSAT/CORIOLIS data are being evaluated as a potential new source of ocean surface wind using a passive microwave instrument.

3-D temperature field

Polar satellites provide information on temperature with global coverage, good horizontal resolution and acceptable accuracy.  However, vertical resolution is now achieving 1 km with the recently availability of high-resolution infrared sounders on EOS-Aqua, which is sufficiently accurate resolution to be of value to the models.  Until recently, performance in cloudy areas was poor, but the new microwave measurements from AMSU have provided substantial improvements here, and strong positive impact has been demonstrated by several NWP centres.  Geostationary infrared soundings (GOES) are also helping to expand coverage in some regions by making measurements hourly and thus creating more opportunities for finding cloud-free areas.  Vertical resolution will be maintained at the EOS-Aqua level of accuracy in cloud-free areas with the future launch of high-resolution infra-red sounders on METOP, NPP, and NPOESS.  Satellite sounding data are currently under-utilised over land, but progress in this area is anticipated in the near future.  Radio-occultation measurements for planned satellites will complement other systems through high accuracy and vertical resolution in the stratosphere and upper troposphere (thus helping to improve analyses around the tropopause).

Progress: In the GOES-R era, improved spatial, spectral and temporal resolution of the Hyperspectral Environmental Suite (HES) will improve the value of GOES soundings in NWP models.  The improved spectral resolution and radiometric accuracy will provide temperature and moisture profiles in clear air with near radiosonde quality.  Also, the inherent flexibility of the HES will lend itself to providing targeted observations.

3-D humidity field

Polar satellites provide information on tropospheric humidity with global coverage, good horizontal resolution and acceptable accuracy.  However, vertical resolution has been marginal until the recent availability of high resolution infrared sounders on EOS-Aqua (~2 km).  Until recently, performance in cloudy areas was poor, but the new microwave measurements from AMSU offer substantial improvements as well as EUMETSAT’s new Microwave Humidity Sensor (MHS) operational on NOAA-18.  Geostationary infrared soundings (GOES) are also helping to expand coverage in some regions by making measurements hourly and thus creating more opportunities for finding cloud-free areas.  Over ocean, coverage is currently supplemented by information on total column water vapour from microwave imagers.

Vertical resolution will be maintained at the EOS-Aqua level of accuracy in cloud-free areas with the future launch of high-resolution infra-red sounders on METOP, NPP, and NPOESS.  Satellite sounding data are currently under-utilised over land, but progress in this area is anticipated in the near future.  Radio-occultation measurements from planned satellites will complement other systems by providing information on the humidity profile in the lower troposphere.  Over populated land areas, growth is expected in the availability of total column water vapour data from ground-based GPS measurements.  Total column water vapour data are currently available at up to 1 km horizontal resolution over land (and 5 km over ocean) from the Terra and Aqua satellites.  These high-resolution observations from MODIS lack the vertical resolution of AIRS on Aqua but provide very substantial improvements in horizontal resolution.  Very few aircraft currently provide humidity measurements, and these data are not generally available, but technical advances in this area are anticipated in the next decade.

Progress: In the GOES-R era, improved spatial, spectral and temporal resolution of the Hyperspectral Environmental Suite (HES) will improve the value of GOES soundings in NWP models.  The improved spectral resolution and radiometric accuracy will provide temperature and moisture profiles in clear air with near radiosonde quality.  Also, the inherent flexibility of the HES will lend itself to providing targeted observations.

Sea surface temperature

Passive microwave instruments provide valuable sea surface temperature information under all sky conditions except near the coasts but at reduced spatial resolution to those provided by infrared imagers.  

Progress: Improved spatial and temporal resolution of the Advanced Baseline Imager (ABI) in the GOES-R series, together with the capability of improved atmospheric correction will result in improved sea surface temperatures with high temporal refresh rate.

Sea-ice

Progress: This capability has recently been demonstrated using GLAS observations from the ICESat satellite, where the elevation of the sea ice is observed from high-accuracy lidar observations, and the free-board thickness is computed, thus yielding maps of sea ice thickness.  These research observations are intermittently available, and are not presently appropriate as a reliable NWP data source.  CRYOSAT-2 (a replacement for the anticipated CRYOSAT that experienced an unsuccessful launch in 2005) is planned for launch in 2009 will provide useful information about sea ice thickness and mass.

Snow

Comments: Microwave imagery offers the potential of more information on snow water equivalence (at lower but still good horizontal resolution) but data interpretation is difficult.  Microwave imagery is sensitive to surface wetness in sparsely vegetated areas, e.g. AMSR-E on Aqua and CMIS, but no present or planned operational missions meet minimum requirements for measurement of soil moisture (i.e. below the surface).  Research missions such as Aqua and, in the future, SMOS and Hydros, offer some progress here.  Some land surface stations report soil moisture routinely with marginal accuracy, but most do not report.  ERS-2’s Scatterometer provides some information on soil moisture as does AMSR-E on Aqua.

Land and sea-ice surface skin temperature

Progress: Recent Terra and Aqua research satellites and planned imaging instruments offer data of good resolution and frequency.

Vegetation type and cover

Progress:  With channels at 0.865 (1 km resolution) and 2.25 microns (1 km resolution) together with improved atmospheric correction, the ABI on the GOES-R series will be able to provide improved vegetative indices.  MERIS on board ENVISAT provides” Extracted vegetation  Indices” product intended for NRT land monitoring.

Clouds

Comments: Microwave imagers and sounders offer information on cloud liquid water of good horizontal resolution and acceptable temporal resolution, with an accuracy that is probably acceptable (though validation is difficult), but only over ocean.  The well-calibrated visible and near-infrared MODIS imagers on Terra and Aqua provide valuable estimates of cloud optical thickness and effective particle radius of both liquid water and ice clouds globally (though again validation is difficult).

Progress: GOES-R series ABI channels at 1.61 (1 km resolution) and 8.5 microns (2 km resolution) will help provide improved information on cloud top phase with high temporal refresh rate.  The ABI channel at 2.25 microns (1 km resolution) will provide improve information on cloud top particle size.  The ABI, together with HES on GOES-R will provide improved information on cloud top height.

Precipitation

Progress: Indirect quantitative estimates of precipitation rate (QPE) from geostationary IR imagery, such as NOAA’s autoestimator and hydroestimator will be improved due to better spatial, and temporal resolution and additional channels on the ABI. The geostationary lightning mapper on the GOES-R series will help distinguish active convection from dead anvil cirrus, and thus further improve QPE.  Studies have also shown some correlation between change in total lightning flash rate and rainfall rate.

Ozone

Comments: GOES-R will provide total column ozone measurements as does MSG with its ozone channel.  Additionally, GOME-2 on Metop, SCHIAMACHY, MIPA and GOMOS on ENVISAT and OMI on Aura are in operations.

Progress: The HES instrument on GOES-R will help improve detection of total column ozone.

3-D aerosol

Progress: Advanced imagers such as MODIS and MISR are providing improved accuracy for total column amounts and providing information on aerosol particle size both over ocean and land areas of the globe.  The EARTHCARE mission for clouds and aerosols, a joint ESA/JAXA mission is planned in 2012.  The ABI on the GOES-R series and MSG will provide improved detection of aerosols at high temporal and spatial resolution.

3-D Wind Vertical Component

Progress: No present or planned direct observational capability.  Research required on indirect observation via sequences of geostationary infra-red imagery and sequences of polar-orbiting Terra and Aqua images from MODIS to derive horizontal motion vector winds using water vapour and thermal infrared images in polar regions.

ADM Aeolus will be launched in 2007 with the expected capability to measure 3D wind fields.

Comments: Surface albedo can be estimated from shortwave broadband or multi-spectral radiometer measurements with good horizontal resolution.  Clouds, aerosols and atmospheric gases affect the accuracy achievable, which is currently acceptable over 16-day time periods, where spatially complete spectral and broadband surface albedo of snow-free land surfaces has been demonstrated and validated using MODIS observations on Terra at 1’ (~2 km) spatial resolution.

Summary of Statement of Guidance for Global NWP

Global NWP centres:

· have shown strong positive impact in middle and high latitudes from assimilation of MODIS-derived polar wind motion vectors;

· have shown strong positive impact from advanced microwave sounding instruments (such as AMSU-A) operationally;

· will take advantage of AIRS high spectral resolution sounder with improved vertical resolution and expecting further benefits from future instruments as they become operational (such as IASI, CrIS);

Data access and timeliness:


The successful EUMETSAT ATOVS Retransmission Service (EARS) has been renamed the EUMETSAT Advanced Retransmission Service and will carry AVHRR and ASCAT products in addition to ATOVS.  EARS ATOVS data are now available with a delay of less than 30 minutes; the data are used operationally at some NWP centres and planned at others.  Planning has begun for other Regional ATOVS Retransmission Systems (RARS) in Asia, Australia, and South America with a goal for an Integrated Global Data Dissemination Service (IGDDS).  WMO hosted a global RARS Workshop in 1-2 December 2005 with participation by Europe, Canada, Americas and Asia-Pacific.  WMO Space Programme is planning, with Members and CGMS, the development of Advanced Dissemination Methods (ADMs) and an Integrated Global Data Dissemination Service (IGDDS), to include: (1) the extension and enhancement of EARS; (2) the implementation of similar systems, with a goal of achieving timely retransmission of local data sets covering the globe; (3) an equivalent system for NPP data; (4) expansion of EARS and equivalent systems to include IASI data; and (5) establishment of equivalent systems for the LEO data from satellites of other agencies.


NPOESS plans are for data delivery in less than 30 min and are thus consistent with the stated timeliness requirements for NWP.

Additionally, ERS-2 GOME and scatterometer data are now available in near real time (within 30 minutes) in the coverage region of ESA (e.g. Europe and North Atlantic) and cooperating ground stations.(e.g. Beijing, Perth,..).

Regional (mesoscale) NWP


In general, most of the above comments made by ET SAT for the Global NWP application area are also relevant for Regional NWP.  Particular comments are described below.

3-D Winds

The term single level satellite winds is not accurate.  Winds from the current GOES satellite series are derived for 3 levels…low, mid and high)

In the GOES-R era, the quality of satellite cloud drift and moisture drift winds will be significantly improved due to better definition of the representative wind height.  The improved spatial, and temporal resolution will also allow for better definition of targets for wind derivation.  Improved image navigation will further improve the quality of satellite derived winds.

3-D humidity field

Comments:  Polar and geostationary satellites provide estimates of total column water vapour probably accurate to within 5-10%.  

Progress: Vertical resolution of moisture soundings in cloud-free areas will be improved with the deployment of advanced infrared sounders or interferometers aboard future satellites (starting with AIRS on Aqua in June 2002).  HES improved spectral resolution and radiometric accuracy will provide temperature and moisture profiles in clear air with near radiosonde quality.  Also, the inherent flexibility of the HES will lend itself to providing targeted observations.

Clouds

Progress: GOES-R series ABI channels at 1.61 (1 km resolution) and 8.5 microns (2 km resolution) will help provide improved information on cloud top phase with high temporal refresh rate.  The ABI channel at 2.25 microns (1 km resolution) will provide improve information on cloud top particle size.  The ABI, together with HES on GOES-R will provide improved information on cloud top height.

3-D temperature field

Progress: The use of radiances (radiation measurements) over land is operational in some NWP centres.

Comments: If Microwave data onboard geostationary sounding data and IR interferometric data can be used in Regional NWP model, the assimilation results should be improved.

In the GOES-R era, improved spatial, spectral and temporal resolution of the Hyperspectral Environmental Suite (HES) will improve the value of GOES soundings in NWP models.  HES improved spectral resolution and radiometric accuracy will provide temperature and moisture profiles in clear air with near radiosonde quality.  Also, the inherent flexibility of the HES will lend itself to providing targeted observations.

Precipitation

Progress and comments: Precipitation can be derived from active and ground based and space based microwave radiometers.  TRMM/PR products are already assimilated at some NWP centres.

Summary of Statement of Guidance for Regional NWP

Progress: NWP centres rely both on surface-based and in situ observing systems and  on space-based systems. 

Comments:

· Weather radars supply the highest resolution information, but the coverage is spatially limited, vertically and horizontally.  The weather radar data assimilation is still challenge issue for regional NWP centres;

· Satellites supply information at high horizontal resolution; infrared sounding coverage is limited primarily by clouds.  Smaller footprint size allow more opportunity to obtain more sounding data over partly cloudy area;

· Accurate moisture fluxes are critical for good mesoscale forecasts, especially of clouds and precipitation; higher spectral resolution sounders of next generation GEO satellites would be able to provide moisture fluxes information; the forecasts thus rely heavily upon wind and humidity observations;

· Satellite data assimilation need to be further developed in order to take full benefits of GEO observations;

· Regional models utilize, fields from global model as boundary conditions which rely heavily on satellite data.  Also regional models assimilate satellite data, in particular those from the new generation of GEO satellites.

Data access and timeliness:


The successful EUMETSAT ATOVS Retransmission Service (EARS) has been renamed the EUMETSAT Advanced Retransmission Service and will carry AVHRR and ASCAT products in addition to ATOVS.  EARS ATOVS data are now available with a delay of less than 30 minutes; the data are used operationally at some NWP centres and planned at others.  Planning has begun for other Regional ATOVS Retransmission Systems (RARS) in Asia, Australia, and South America with a goal for an Integrated Global Data Dissemination Service (IGDDS).  WMO hosted a global RARS Workshop in 1-2 December 2005 with participation by Europe, Canada, Americas and Asia-Pacific.  WMO Space Programme is planning, with Members and CGMS, the development of Advanced Dissemination Methods (ADMs) and an Integrated Global Data Dissemination Service (IGDDS), to include: (1) the extension and enhancement of EARS; (2) the implementation of similar systems, with a goal of achieving timely retransmission of local data sets covering the globe; (3) an equivalent system for NPP data; (4) expansion of EARS and equivalent systems to include IASI data; and (5) establishment of equivalent systems for the LEO data from satellites of other agencies.


NPOESS plans are for data delivery in less than 30 min and are thus consistent with the stated timeliness requirements for NWP.

Additionally, ERS-2 GOME and scatterometer data are now available in near real time (within 30 minutes) in the coverage region of ESA (e.g., Europe and North Atlantic) and cooperating ground stations.(e.g. Beijing, Perth,..).

Synoptic Meteorology

Geostationary satellites

Comments:

· Lightning data can help to improve the accuracy;

· The main weakness of geostationary satellites for synoptic meteorology remains their marginal capability for detecting precipitation.

· Indirect quantitative estimates of precipitation rate (QPE) from geostationary IR imagery, such as NOAA’s autoestimator and hydroestimator will be improved due to better spatial, and temporal resolution and additional channels on the ABI. The geostationary lightning mapper on the GOES-R series will help distinguish active convection from dead anvil cirrus, and thus further improve QPE.  Studies have also shown some correlation between change in total lightning flash rate and rainfall rate.

Polar-orbiting satellites

Progress: Surface winds over oceans provided either by microwave imagers and altimeters - wind speed only - or scatterometers - speed plus direction - are widely used because of their good accuracy (except for very strong winds) in light of the importance of the wind parameter for marine users.  The horizontal resolution is good at synoptic scales, while the temporal resolution is marginal to acceptable depending on the swath width of the instrument. ASCAT on  Meteop  will double swath of the scatterometer of ERS.  TRMM(vertical resolution of TRMM/PR is good).

Wind profilers

Progress: Wind profilers are still emerging as a tool in synoptic meteorology.  Operational networks have been established in the USA and Japan,

Special case of tropical cyclones

Comments: Polar orbiting satellites also provide sea surface temperature measurements through clouds using passive microwave radiometers such as TMI, SSM/I and AMSR, and often detect a cold water wake behind a topical cyclone that can impact the path of a subsequent storm.  AMSU has been used to estimate tropical cyclone intensity.

Summary of Statement of Guidance for Synoptic Meteorology

Comments: Information that best complements the content of data assimilation models (data not entering or not well treated in NWP schemes) are found in satellite images and derived products, as well as radar pictures; their usage is reinforced by their good temporal and spatial resolution.  

Nowcasting and Very Short Range Forecasting

Clouds and Weather

Comments: Geostationary lightning mappers planned for the GOES-R Series, and under consideration for MTG and FY-4, have the following advantages over most current ground based systems:  While most ground based systems only detect cloud to ground lightning over land, the geostationary lightning mapper on GOES-R will detect total lightning flash rate over land and over adjacent ocean areas. The total lightning flash rate together with the change in flash rate can be used as proxy for thunderstorm updraft strength and therefore provide an assessment of thunderstorm severity.  The change in lightning flash rate has also been shown to be correlated with rainfall rate in some cases.

3-D Wind Field

Comments: In the GOES-R era, the quality of satellite cloud drift and moisture drift winds will be significantly improved due to better definition of the representative wind height.  The improved spatial, and temporal resolution will also allow for better definition of targets for wind derivation.  Improved image navigation will further improve the quality of satellite derived winds.

3-D Temperature and Humidity Fields

Progress: Geostationary infrared soundings are also helping to expand coverage in some regions by making measurements hourly and thus creating more opportunities for finding cloud-free areas.  Vertical resolution has been substantially improved in cloud-free areas with the launch of high-resolution infrared sounders on EOS-Aqua, and is planned to continue with METOP, NPP, and NPOESS.  Satellite sounding data are currently under utilised over land, but progress is anticipated in the near future.  Radio-occultation measurements for planned satellites will complement other systems through high accuracy and vertical resolution in the stratosphere and upper troposphere, thus helping to improve analyses around the tropopause.

Comments: In the GOES-R era, improved spatial, spectral and temporal resolution of the Hyperspectral Environmental Suite (HES) will improve the quality of GOES soundings.  The improved spectral resolution and radiometric accuracy will provide temperature and moisture profiles in clear air with near radiosonde quality.  Also, the inherent flexibility of the HES will lend itself to providing targeted observations.  The Severe Weather/Mesoscale Sounding mode will allow for covering a 1000 km by 1000 km area in 4 minutes.  Additionally, MSG products for atmospheric stability are now available operationally.

Summary of Statement of Guidance for Nowcasting and VSRF

Comments:

· One key Nowcasting & VSRF parameter should be added, i.e., stability parameters;

· Well-defined high spatial and temporal resolution multispectral imagery and hyperspectral IR data from space will provide important immediate benefit to nowcasting phenomena such as areas of cloud, fog and severe convective weather;

· With the huge increase in satellite data volume coming within the next decade, forecasters will need to use automated decision aids to help focus their attention on relevant events (such as increase in lightning flash rate, rapid de-stabilization indicated by HES, or detection of an enhanced V signature).

Sea Surface Temperature

Progress:  Improved spatial and temporal resolution of the Advanced Baseline Imager (ABI) in the GOES-R series, together with the capability of improved atmospheric correction to address cloud contamination, will result in improved sea surface temperatures with high temporal refresh rate.

Comments:

· There are improved imagers for both IR and microwave, so the SST accuracy can be improved;

· Snow cover.  Research suggests snow cover may be important, particularly at short lead times (intraseasonal-to-seasonal); current and future imagers both Vis/IR and microwave with improved spatial resolution and accuracy, can improve snow products;

· Enhancements from satellite wind vector and snow cover, snow water equivalent and surface topography estimates, from autonomous systems such as Argo, and from enhanced surface flux reference sites, are providing a substantial contribution;

· In the GOES-R era, the quality of satellite cloud drift and moisture drift winds will be significantly improved due to better definition of the representative wind height.  The improved spatial, and temporal resolution will also allow for better definition of targets for wind derivation.  Improved image navigation will further improve the quality of satellite derived winds.
Aeronautical Meteorology:

Comments:

· Add one parameter requiring highly accurate forecast information on lightning.

· With the higher resolution in the water vapour channels on ABI, gravity waves that cannot be detected by the current GOES will be displayed on GOES-R imagery.

· Geostationary lightning mappers planned for the GOES-R Series have the following advantages over most current ground based systems:  While most ground based systems only detect cloud to ground lightning over land, GOES-R will detect total lightning flash rate over land and over adjacent ocean areas. The total lightning flash rate together with the change in flash rate can be used as proxy for thunderstorm updraft strength and therefore provide an assessment of thunderstorm severity.  The capability to detect lightning over ocean areas will help provide more efficient trans-oceanic flight planning.

· MSG cloud products are helpful to identify the super-cooled clouds.

· Additional channels on the GOES-R ABI will help detect aerosols and thus help with determination of slant range visibility.

ANNEX IV

(Appendix VI Final Report of ET-SAT-1)

EXISTING STATEMENT OF GUIDANCE FOR OTHER WMO PROGRAMMES REVIEW

Atmospheric Chemistry (updated July 2004)
H2O

Progress: Current GOES sounders provide operational total column water vapour and these products will be improved in the GOES-R series.

Volatile Organic Compounds (VOCs)

Comments: current satellite instruments (e.g. MIPAS) can observe only a few components of the VOC family (e.g. C2H6).  

JCOMM Programme Areas

Comments: GOES and MSG measurements can detect the SST diurnal cycle at present.  GEOS-R HES will have a capability to provide coastal water imaging with resolution around 350 – 400 meters which can obtain high resolution ocean colour in the coastal region.
Agricultural Meteorology
Comments: AMSR-E has the capability to measure the surface soil moisture; future missions SMOS and Hydros both have L-band observation to provide for measurements of soil moisture.  At present soil measurement by the C-band scatterometer on ERS-2 is available.
* Reproduced as Annex III in this document.


* Reproduced as Annex IV in this document.





