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Summary and purpose of document

This document presents the work done so far on the revision of the Manual of the GDPFS with respect to Emergency Response Activities (ERA) and invites the group to propose additions / changes as needed.
Action Proposed  

The meeting is invited to 1) Review and comment on the work done so far so far (Annex 1), 2) Take into account the discussions / decisions arising from agenda items 2 to 6 of the present meeting and propose, as needed, additional adjustments / changes / modifications, 3) Identify who may be assigned to do the work, and 4) Establish appropriate timelines.
Annex 1:
 Draft text from the revised Manual of the GDPFS (relevant sections on ERA)
References:
 1- Draft text of the revised Manual on the GDPFS, 3 September 2012, available at: ftp://ftp.wmo.int/Documents/PublicWeb/www/gdpfs/Manual-on-the-GDPFS/New-Manual-on-the-GDPFS-3Sept2012.doc

2- Outcomes of Cg-16 (2011), and CBS-15 (2012) including DPFS Structure and Task Team Terms of Reference. Agenda 3 document of present meeting, available at: 


 http://www.wmo.int/pages/prog/www/DPFSERA/Meetings/TT-DOP-nNERA_Melbourne2012/documents/Doc-3-Outcomes-Cg-16-and-CBS-15.doc
1. INTRODUCTION AND BACKGROUND
1.1
The revision of the Manual on the GDPFS was undertaken at the Expert Meeting held at WMO, Geneva from 19 to 21 October 2011. The meeting’s report is available at
http://www.wmo.int/pages/prog/www/CBS-Reports/documents/Report-EM-Revision-Manual-Oct2011.pdf. 
1.2
The latest draft to the Manual of the GDPFS can be accessed from reference 1. For easiness, the sections relevant to ERA activities are given in Annex 1 below.  
1.3
Reference 2 discusses changes approved to the Manual on the GDPFS by CBS-15 (September 2012; only partially covered in Annex 1) as well as the expansion of the ERA programme to include non-nuclear emergencies. 
2. DISCUSSION AND PROPOSED ACTIONS
2.1
Having to work on the revision of the Manual of the GDPFS at the same as the ERA programme is expanding makes our task more challenging. However, this also offers a great opportunity to propose changes and modifications to the Manual that take into account the ERA programme expansion.  The discussions and decisions resulting from agenda items 2 to 6 of our meeting will impact the revision of the Manual (for example, the addition of new procedures for non-nuclear emergencies). 

2.2 
With this in mind, the meeting is invited to   
1) Review and comment on the work done so far so far (Annex 1) 

2) Take into account the discussions / decisions arising from agenda items 2 to 6 of the present meeting and propose, as needed, additional adjustments / changes / modifications

3) Identify who may be assigned to do the work
4) Establish appropriate timelines

2.3
Other DPFS groups / teams that work on the revision of the Manual on the GDPFS have chosen to avoid proposed amendments to the current version of the Manual. It is suggested that our group follow this idea and consider that proposed changes are to be included in the new Manual. 
ANNEX 1: Extracted from reference 1 (see cover page of present document)
DRAFT TEXT FROM THE REVISED MANUAL ON THE GDPFS
RELEVANT SECTIONS ON ERA
REV 3 September 2012

PREFACE

HOW TO READ THIS MANUAL

TABLE OF CONTENTS

PART I – OUTLINE OF THE WMO GLOBAL DATA PROCESSING AND FORECASTING SYSTEM (GDPFS)
1.
PURPOSE AND SUPPORTED ACTIVITIES
1.1
General description

1.2.
Activities supported by the GDPFS

2.
CENTRES

2.1
Definitions

2.1.1
NMCs

2.1.2
WMCs and RSMCs

A GDPFS Centre which carries out at least the following activities to the specified standards described in Part II:

· Global deterministic numerical weather prediction, and

· Global ensemble numerical weather prediction, and 
· Seasonal and climate numerical prediction

shall be designated as a World Meteorological Centre (WMC).

A GDPFS Centre which carries out at least one of the General Purpose or Specialized activities listed in I.1.2 to the specified standards described in Part II shall be designated as a Regional or Specialized Meteorological Centre (RSMC).

2.1.3
Network
2.2
Designation process

3.
COORDINATION WITH OTHER SYSTEMS OR PROGRAMMES
PART II – SPECIFICATIONS OF GDPFS ACTIVITIES

1. OVERALL REQUIREMENTS AND STANDARDS

1.1. Quality control of incoming observational data

1.2. Product dissemination

1.3. Long-term storage of data and products

1.4. Product verification

1.5. Documentation on system and products

1.6. Training
1.7. Reporting on compliance

1.8. Graphical representation of observations, analyses and forecasts

2. SPECIFICATION OF ACTIVITIES AND PROCEDURES FOR THEIR MODIFICATION

2.1. General Purpose Activities

2.1. Specialized Activities

2.2. Specialized Activities

2.2.1 Nowcasting

2.2.2 Regional Severe Weather Forecasting

2.2.3 Climate prediction and information

2.2.4 Multi Model Ensemble Prediction for Long Range Forecasts
2.2.5 Tropical Cyclone Forecasting, including marine-related hazards 

2.2.6 Volcanic Ash Advisory Services for Aviation

Volcanic Ash Advisory Centres (VAACs) and Meteorological Watch Offices (MWOs) shall: 
· Undertake the data exchange, weather and volcano watch and operational forecasting responsibilities described in ICAO Annex 3 (Meteorological Service for International Air Navigation) and the ICAO Handbook on the International Airways Volcano Watch (IAVW) — Operational Procedures and Contact List (Doc 9766).
	RESPONSIBILITY 

(Changes to Activity Specification)

	To be proposed by:
	
	
	

	To be approved by:
	
	
	

	To be decided by:
	
	
	

	DESIGNATION

	To be approved by:
	
	
	

	To be decided by:
	
	
	

	COMPLIANCE

	To be monitored by:
	
	
	

	To be reported to:
	
	
	


2.2.7 Response to Marine Environmental Emergencies

To be developed

2.2.8 Response to Nuclear Environmental Emergencies

This activity is the provision of atmospheric transport modelling (ATM) products in support of the response to nuclear accidents, radiological incidents and emergencies.

2.2.8.1
Support for WMO Members and IAEA

Regional Centre(s) participating in activity 2.2.8.1, response to requests by WMO Members and/or IAEA in support of nuclear environmental emergencies, shall:

· Prepare on request, from a Delegated Authority and/or IAEA, atmospheric transport forecast and/or hindcast products relating to events in which nuclear contaminants have been released into the atmosphere. The criteria for activation of Regional support procedures are defined in Appendix A.II.2.2.8.a.

· Make available on the WIS a range of these products. The minimum list to be made available, including parameters, forecast range, time steps and frequency, is given in Appendix A.II.2.2.8b.

· Use agreed standard emission source parameters for atmospheric transport modelling when actual source information is not available. Standard source parameters for a range of release scenarios are given in Appendix A.II.2.2.8c.
· Make available on a web site up-to-date information on the characteristics of its atmospheric transport modelling system. The minimum information to be provided is given in Appendix A.II.2.2.8d.
Standards for the provision of international services by these Regional Centres are included in a Users Interpretation Guide for Atmospheric Transport Model products. 

(ref. Appendix II-7) 

Regional Centres are listed in III.2.2.8.1.

Regional Centre(s) participating in activity 2.2.8, response to requests by WMO Members and/or IAEA in support of nuclear environmental emergencies, shall:

· Prepare on request, from a Delegated Authority and/or IAEA, atmospheric transport forecast and/or hindcast products relating to events in which nuclear contaminants have been released into the atmosphere. The criteria for activation of Regional support procedures are defined in Appendix A.II.2.2.8.a.

· Make available on the WIS a range of these products. The minimum list to be made available, including parameters, forecast range, time steps and frequency, is given in Appendix A.II.2.2.8b.

· Use agreed standard emission source parameters for atmospheric transport modelling when actual source information is not available. Standard source parameters for a range of release scenarios are given in Appendix A.II.2.2.8c.
· Make available on a web site up-to-date information on the characteristics of its atmospheric transport modelling system. The minimum information to be provided is given in Appendix A.II.2.2.8d.
2.2.8.2  
Support for the Comprehensive Nuclear-Test-Ban Treaty Organization (CTBTO)

Regional Centre(s) participating in activity 2.2.8.2, response to requests by CTBTO for atmospheric backtracking, shall:

· Prepare, on request from CTBTO, relevant atmospheric backtracking products

· Make available to CTBTO the requested products. Product specifications are in Appendix A.II.2.2.8f

Regional Centres are listed in III.2.2.8.2

2.2.9 Response to non-Nuclear Environmental Emergencies

This activity includes a network of Regional Centre(s) and associated National Meteorological Centres within a geographical region.

Regional Centre(s) participating in activity 2.2.9, response to non-nuclear environmental emergencies, shall:

· Prepare on request atmospheric transport forecast or hindcast products relating to events in which hazardous non-nuclear contaminants have been released into the atmosphere. The criteria for activation of the Regional support procedures are defined in Appendix A.II.2.2.9.a.

· Within 1 hour of a request from a Delegated Authority make available on the WIS a range of these products. The minimum list to be made available, including parameters, forecast range, time steps and frequency, is given in Appendix A.II.2.2.9b.

· Use agreed standard emission source parameters for atmospheric transport modelling when actual source information is not available. Standard source parameters for a range of release scenarios are given in Appendix A.II.2.2.9c.
· Make available on a web site up-to-date information on the characteristics of its atmospheric transport modelling system. The minimum information to be provided is given in Appendix A.II.2.2.9d.
NMCs participating in activity 2.2.9 shall:

· Request via the national Delegated Authority that a Regional Centre(s) provides products relating to events in which hazardous non-nuclear contaminants have been released into the atmosphere. Requests should be made by e-mailing the completed form in Appendix A.II.2.2.9e to the appropriate Regional Centre(s).

· Provide the Regional Centre(s) with information on the source emission strength if and when available.

	RESPONSIBILITY 

(Changes to Activity Specification)

	To be proposed by:
	CBS/ET-NNERA
	CBS/ICT-DPFS
	

	To be approved by:
	CBS
	
	

	To be decided by:
	EC / Congress
	
	

	DESIGNATION

	To be approved by:
	CBS
	
	

	To be decided by:
	EC / Congress
	
	

	COMPLIANCE

	To be monitored by:
	CBS/ET-NNERA
	
	

	To be reported to:
	CBS/ICT-DPFS
	CBS
	


2.2.10 Atmospheric Sand and Dust Storm Forecasts
RSMCs with activity specialization for the provision of atmospheric sand and dust storm forecasts (RSMC-ASDF) are recognized as such by CBS following the guidance by CAS and at the request of the Regional Association(s) concerned, including for sensitive areas whose boundaries extend beyond or are outside those of a single Regional Association.

RSMCs with activity specialization for the provision of atmospheric sand and dust storm forecasts (RSMC-ASDFs) shall:

· Operate a numerical weather prediction model incorporating parameterizations of all the major phases of the atmospheric dust cycle

· Prepare limited area analyses of variables relevant to atmospheric sand and dust storms

· Prepare limited area forecast fields of variables relevant to atmospheric sand and dust storms

· Make available on the WIS a range of these products. The minimum list to be made available, including metadata, is given in Appendix A.II.2.2.10-a

	RESPONSIBILITY AND COORDINATION 

(Changes to Activity Specification)

	To be proposed by:
	CAS/Steering Group of SDS-WAS
	CBS/ET-nNERA
	CBS/ICT-DPFS

	To be approved by:
	CAS/Steering Group of SDS-WAS
	CAS (WWRP/JSC)
	CBS

	To be decided by:
	EC / Congress
	
	

	DESIGNATION

	To be approved by:
	CAS (WWRP/JSC)
	CBS
	

	To be decided by:
	EC / Congress
	
	

	COMPLIANCE

	To be monitored by:
	CAS/Steering Group of SDS-WAS
	CBS/ET-nNERA
	

	To be reported to:
	CBS/ICT-DPFS
	CAS (WWRP/JSC)
	CBS


2.3 Non real time coordination activities

ACRONYMS 

APPENDICES

APPENDICES

Appendix A.II.2.2.8a

I - CRITERIA FOR ACTIVATION OF REGIONAL SUPPORT PROCEDURES FOR NON-NUCLEAR EMERGENCY RESPONSE
1. Definition  of non-nuclear release

Environmental emergencies can be defined as an uncontrolled, unplanned, or accidental release of 

a hazardous substance into the environment that could have an immediate adverse effect on human and animal life or the environment. These releases are primarily the result of accidents, system failures due to improper maintenance or human error in activities, such as those associated

with industries. Environmental emergencies could also refer to a broader area of the sudden and acute release of hazardous substances into the environment, including those that are of natural origins. The important element is the immediate threat which such substances poses to humans

and the environment. In this definition, this area includes smoke from large wildland fires, ash from volcanic eruptions, out-gassing from deep lakes, large chemical releases and dust- or sand-storms.   WMO-TD/No. 778 Annex 8 already defines the requirements that a Regional Specialized Meteorological Centre(RSMC) must have in order to respond to chemical releases and these will be used as a guidline for non-nuclear releases.  This document defines the release type that could invoke activation of an RSMC response.

 WMO has in place operational international arrangements with the International Atomic Energy Agency (IAEA) to trigger specialized meteorological support to environmental emergency response related to nuclear accidents and radiological emergencies, when needed. Therefore, this document covers only non-nuclear environmental emergency response.

2. Criteria for Operational Meteorological Centre Response

WMO has expanded the scope and capabilities of its programme of Emergency Response Activities from its present operational arrangements for nuclear emergencies to include non nuclear environmental emergencies—the area of chemical incidents and emergencies is one under exploration and development. Many National Meteorological and Hydrological Services have a national responsibility to provide meteorological support in the event of a chemical accident. The services range from weather observations, forecasts and warnings provided to field operations, to the provision of specialized products and expert advice on the atmospheric dispersal of pollutants. Some governments are investing and cooperating in science and technology and reviewing operational arrangements to enhance their respective level of security measures, including in the areas of environmental monitoring in complex environments and numerical modeling and simulations for detection, assessment and prediction of atmospheric transport of hazardous materials. All these aspects contribute to the management of risk in the context of disaster.

A. Source Type

The non-nuclear Emergency Response Activities (ERA) program has already concluded that priority would be given to :

· Significant chemical releases from an instantaneous or long duration release.

· Smoke from large fires

Other WMO efforts are already addressing response for volcanic ash and sand dust storm events.

B.  Source Specification

The exact source emission strength may not be known, however, Atmospheric Transport Model (ATM) predictions would provide useful information to the responder on the likely downwind location of the plume.  Therefore, an initial response could include an agreed upon release quantity that would be consistent with the characteristics of the accident (e.g. motor vehicle, rail tanker, ship, chemical plant) and could later be refined as source emission information became available. 

For wild-land fires, several emission models are available that depend on vegetation type and soil moisture (bottom-up models, e.g.: BlueSky, FLAMEB, Fig. 1 ) or from satellite estimates of fire radiative power (FRP,  top-down models from MODIS satellite,  DaSilva, et al…).  Therefore, it is recommended that an RSMC utilize a wild-fire emission model if possible.

For chemical releases, an RSMC should have access to a chemical inventory or emissions model such as the NOAA CAMEO system to further refine dispersion predictions.  Although many accident scenarios will show transport and dispersion features influenced by local conditions such as terrain induced drainage for dense gas releases or the interaction of mountain-valley flows and the impact of elevated releases on nearby terrain, these more local scale may be difficult to address  by through RSMC supported modeling.

C.  Downwind Impact

The potential downwind impact depends on the quantity and type of substances released and the environmental conditions into which the substances have been released and persist. In many cases, only local conditions are critical, whereas in other situations, long-range transport processes are in important.An Operational Meteorological Centre would respond to a non-nuclear release with the following downwind transport criteria:

This program will consider releases that have the potential for long-range impacts on human health.  Long range is defined as distances greater than 50 km where simple Gaussian plume models fail. Releases that cross country boundaries will also be of significance and should be considered for response.
This will naturally also limit response to chemical releases with large emissions and/or longer life times such as the the Bophal, India  Bunsfield, UK chemical releases. The same is true for fire  smoke events (e.g : 1991 Kuwait oil fires).  For shorter range emissions, the NMHS Centre or appropriate country emergency response would lead the modeling efforts with in-house capabilities or models provided by the RSMC if requested.  Note that to determine the potential downwind impact of any atmospheric incident it is necessary to have an initial estimate of the potential magnitude of the source term, which is why it is important, as noted in section B, that each accident class has an agreed upon pre-defined realistic source term.

Appendix A.II.2.2.8b
MINIMUM LIST OF PRODUCTS

(To be developed…)

The basic set of products to be provided by Regional Centres comprises a set of maps showing:

· Three-dimensional trajectories starting at 10, 50, 100 and 150 m above the ground, with particle locations at hourly intervals up to 36 hours;

· Time-integrated airborne concentrations within the layer 150 m above the ground.

· Time-integrated surface deposition fields, where relevant.

Appendix A.II.2.2.8c
STANDARD EMISSION SOURCE PARAMETERS

(To be developed…)

	Scenario
	Type of Event
	Chemical Type
	Rate of Emission
	Vertical Distribution

	Automobile fire
	Fire
	-
	XX
	XX

	Rail Tanker/Ship
	Fire
	-
	XX
	XX

	
	Chemical Leak
	XX
	XX
	XX

	Chemical Plant
	Fire
	-
	XX
	XX

	
	Chemical Leak
	XX
	XX
	XX

	Terrorist Incident
	Biological Release
	XX
	XX
	XX

	Animal Disease Outbreak
	Foot and Mouth
	-
	-
	-


Appendix A.II.2.2.8d 
CHARACTERISTICS OF ATMOSPHERIC TRANSPORT MODELLING SYSTEM
(To be developed. The list below is an example based on Limited Area NWP model characteristics)

1. System

System name

Date of implementation

2. Configuration

Domain

Horizontal resolution of the model, with indication of grid spacing in km

Number of model levels

Top of model

Forecast length and forecast step interval

Runs per day (Times in UTC)

Is model coupled to an ocean, waves, sea ice models? Specify which

models

Integration time step

Additional comments

3. Initial conditions

Data assimilation method

Additional comments

4. Surface Boundary Conditions

Seasurface

temperature? If yes, briefly describe method(s).

Land surface analysis? If yes, briefly describe method(s).

Additional comments

5. Lateral Boundary Conditions

Model providing lateral boundary conditions

Lateral boundary conditions update frequency

6. Other details of model

What kind of soil scheme is in use?

How are radiations parametrized?

What kind of Large scale dynamics is in use (e.g. gridpoint semiLagrangian)?

Hydrostatic?

What kind of boundary layer parametrization is in use?

What kind of convection parametrization is in use?

What Cloud scheme is in use?

Other relevant details?

7. Further Information

Operational contact point

URLs for system documentation

URL for list of products
Appendix A.II.2.2.8e
REQUEST FORM TO ACTIVATE REGIONAL CENTRE RESPONSE

(To be developed. Example based on current activation form)

ENVIRONMENTAL EMERGENCY RESPONSE ALERT

REQUEST FOR WMO RSMC SUPPORT BY DELEGATED AUTHORITY

This form should be sent by e-mail to the RSMC. At the same time, the Delegated Authority must immediately call the

RSMC to confirm the transmission of this request for RSMC support.

(This section must be completed in full)

TYPE: . . . . . . . . . . . . . . . . . . . . . . . . . . . . .(EVENT OR EXERCISE ) Date/time of request: ........................................(UTC)

INITIAL or UPDATE

NAME OF DELEGATED AUTHORITY: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

COUNTRY: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

DELEGATED AUTHORITY TELEPHONE/FAX NUMBERS: (……) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .(Tel.)

(……) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .(Fax)

REPLY TELEPHONE/FAX NUMBERS FOR NMS OF

REQUESTING COUNTRY: (……) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (Tel.)

(……) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .(Fax)

NAME OF RELEASE SITE: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .(facility and place)

GEOGRAPHICAL LOCATION OF RELEASE: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .(lat./long. decimal degrees

N or S; E or W)

(helpful information for improved simulation)

SITE ELEVATION: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .(m)

LOCAL METEOROLOGICAL CONDITIONS NEAR ACCIDENT: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .(wind speed and direction/weather/cloudiness, etc.)

OTHER INFORMATION: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .(nature of accident, cause, fire explosion, controlled release,

foreseeable development, normal activity, projected conditions, etc.)

(essential accident information for model simulation — if not available, model will execute with standard default values)

RELEASE CHARACTERISTICS:

START OF RELEASE: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .(date/time, UTC)

DURATION: . . . . . . . . . . . . . . .(hours), or end of release . . . . . . . . . . . . . . . . . . . . . . .(date/time, UTC)

TOTAL RELEASE QUANTITY: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .(Unit)

OR POLLUTANT RELEASE RATE: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .(Unit/hour)

EFFECTIVE HEIGHT OF RELEASE: Surface: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .or

Stack height: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .(m), or

Aloft: top . . . . . . . . . . . . . . . . . . . . . . .(m), base . . . . . . . . . . . . . . . . .(m)

(to be completed by RSMC)

DATE/TIME OF RECEIPT OF REQUEST: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .(UTC)

DATE/TIME OF RETURN CONFIRMATION OF RECEIPT: .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .(UTC)
Appendix A.II.2.2.9

MINIMUM LIST OF PRODUCTS TO BE MADE AVAILABLE ON THE WEB PORTAL

	Parameter
	Unit
	Resolution
	Forecast range
	Time steps
	Frequency

	Dust load
	kg•m-2
	0.5° x 0.5°
	Up to 

72 hours
	Every 3 hours
	Once or Twice a day (00 and/or 12 UTC)

	Dust concentration at the surface
	µg•m-3
	
	
	
	

	Dust optical depth 
at 550 nm
	n/a
	
	
	
	

	3-hour accumulated dry and wet deposition
	kg•m-2
	
	
	
	



