CBS-CIMO Remote Sensing/Doc. 5, p. 2

	WORLD METEOROLOGICAL ORGANIZATION

_______________________________

Joint Meeting of
CBS Expert Team on Surface-based
Remotely-Sensed Observations
(First Session)

and
CIMO Expert Team on Remote Sensing
Upper-air Technology and Techniques
(Second Session)

Geneva, switzerland, 23‑27 November 2009
	
	CBS-CIMO Remote Sensing/Doc. 5
(18.XI.2009)

    ______

ITEM:  5
Original:  ENGLISH ONLY




REVIEW THE IMPLEMENTATION PLAN FOR THE EVOLUTION OF THE GOS

(Submitted by the WMO Secretariat)

	Summary and Purpose of Document

This document presents the vision for the evolution of the GOS.



ACTION PROPOSED

The meeting will be invited to provide recommendations for the future development of the implementation of the evolution of the GOS in relation to surface-based remote systems.
_________________
1.
Background

1.1
This Vision provides high-level goals to guide the evolution of the Global Observing System in the coming decades. These goals are intended to be challenging but achievable.
1.2
The future GOS will build upon existing sub-systems, both surface- and space‑based, and capitalize on existing, new and emerging observing technologies not presently incorporated or fully exploited. Incremental additions to the GOS will be reflected in better data, products and services from the National Meteorological and Hydrological Services (NMHSs); this will be particularly true for developing countries and LDCs.

1.3
The future GOS will play a central role within the WMO Integrated Global Observing System (WIGOS). This evolved integrated observing system will be a comprehensive “system of systems” interfaced with WMO co-sponsored and other non-WMO observing systems, making major contributions to the Global Earth Observation System of Systems (GEOSS); and will be delivered through enhanced involvement of WMO Members, Regions and technical commissions. The spacebased component will rely on enhanced collaboration through partnerships such as the Coordination Group for Meteorological Satellites (CGMS) and the Committee on Earth Observation Satellites (CEOS). Portions of the surface and space-based sub-systems will rely on WMO partner organizations: the Global Terrestrial Observing System (GTOS), the Global Ocean Observing System (GOOS), the Global Climate Observing System (GCOS), and others.

1.4
The scope of these changes to the GOS will be major and will involve new approaches in science, data handling, product development and utilization, and training.

2.
GENERAL TRENDS AND ISSUES

2.1
Response to user needs

· The GOS will provide comprehensive observations in response to the needs of all WMO Members and Programmes for improved data products and services, for weather, water and climate;

· It will continue to provide effective global collaboration in the making and dissemination of observations, through a composite and increasingly complementary system of observing systems; 

· It will provide observations when and where they are needed in a reliable, stable, sustained and cost-effective manner; 

· It will routinely respond to user requirements for observations of specified spatial and temporal resolution, accuracy and timeliness; and, 

· It will evolve in response to a rapidly changing user and technological environment, based on improved scientific understanding and advances in observational and data-processing technologies.

2.2
Integration

· The GOS will have evolved to become part of the WIGOS, which will integrate current GOS functionalities, which are intended primarily to support operational weather forecasting, with those of other applications: climate monitoring, oceanography, atmospheric composition, hydrology, and weather and climate research;
· Integration will be developed through the analysis of requirements and, where appropriate, through sharing observational infrastructure, platforms and sensors, across systems and with WMO Members and other partners;
· Surface and space-based observing systems will be planned in a coordinated manner to costeffectively serve variety of user needs with appropriate spatial and temporal resolutions.

2.3
Expansion

· There will be an expansion in both the user applications served and the variables observed;
· This will include observations to support the production of Essential Climate Variables, adhering to the GCOS climate monitoring principles;
· Sustainability of new components of the GOS will be secured, with some R&D systems integrated as operational systems;
· The range and volume of observations exchanged globally (rather than locally) will be increased;
· Some level of targeted observations will be achieved, whereby additional observations are acquired or usual observations are not acquired, in response to the local meteorological situation.

1.4
Automation

· The trend to develop fully automatic observing systems, using new observing and information technologies will continue, where it can be shown to be cost-effective;
· Access to real-time and raw data will be improved;
· Observing system test-beds will be used to intercompare and evaluate new systems and develop guidelines for integration of observing platforms and their implementation;  and
· Observational data will be collected and transmitted in digital forms, highly compressed where necessary. Data processing will be highly computerized.

Consistency and homogeneity

· There will be increased standardization of instruments and observing methods;
· There will be improvements in calibration of observations and the provision of metadata, to ensure data consistency and traceability to absolute standards;
· There will be improved methods of quality control and characterization of errors of all observations;
· There will be increased interoperability, between existing observing systems and with newly implemented systems;  and
· There will be improved homogeneity of data formats and dissemination via the WIS.

3.
THE SURFACE-BASED COMPONENT

	Station type:
	Geophysical variables and phenomena:

	Land – upper-air

	Upper-air synoptic and reference stations
	Wind, temperature, humidity, pressure

	Remote sensing upper-air profiling remote stations
	Wind, cloud base and top, cloud water, temperature, humidity, aerosols

	Aircraft
	Wind, temperature, pressure, humidity, turbulence, icing, thunderstorms, dust/sandstorms, volcanic ash/activity, and  atmospheric composition variables (aerosols, greenhouse gases, ozone, air quality, precipitation chemistry, reactive gases)

	Atmospheric composition stations
	Aerosol optical depth, atmospheric composition variables (aerosols, greenhouse gases, ozone, air quality, precipitation chemistry, reactive gases)

	GNSS receiver stations
	water vapour

	Land – surface

	Surface synoptic and climate reference

stations


	Surface pressure, temperature, humidity, wind; visibility; clouds; precipitation; present and past weather; radiation; soil

temperature; evaporation; soil moisture; obscurations

	Atmospheric composition stations
	Atmospheric composition variables (aerosols, greenhouse gases, ozone, air quality, precipitation chemistry, reactive

gases)

	Lightning detection system stations
	Lightning (location, density, rate of discharge, polarity, volumetric distribution)

	Application specific stations
	(road weather, airport / heliport weather stations, agromet stations, urban meteorology, etc) Application specific observations

	Land – hydrology

	Hydrological reference stations
	Water level

	National hydrological network stations
	Precipitation, snow depth, snow water content, lake and river ice thickness/date of freezing and break-up, water level, water flow, water quality, soil moisture, soil temperature, sediment loads

	Ground water stations
	Ground water measurements

	Land – weather radar

	Weather radar station
	Precipitation (hydrometeor size distribution, phase, type), wind, humidity (from refractivity), sand and dust storms

	Ocean – upper air

	Automated Shipboard Aerological Platform (ASAP) ships
	Wind, temperature, humidity, pressure


	Station type:
	Geophysical variables and phenomena:

	Ocean – surface

	HF Coastal Radars
	Surface currents, waves

	Synoptic sea stations (ocean, island,

coastal and fixed platform)


	Surface pressure, temperature, humidity, wind; visibility; cloud amount, type and base-height; precipitation; weather; seasurface temperature; wave direction, period and height; sea ice

	Ships
	Surface pressure, temperature, humidity, wind; visibility; cloud amount, type and base-height; precipitation; weather; sea

surface temperature; wave direction, period and height; sea ice 

	Buoys – moored and drifting
	Surface pressure, temperature, humidity, wind; visibility; sea surface temperature; 3D & 2D wave spectrum, wave direction,

period and height 

	Ice buoys
	Surface pressure, temperature, wind, ice thickness

	Tide stations
	Sea water height, surface air pressure, wind, salinity, water temperature 

	Ocean – sub-surface

	Profiling floats
	Temperature, salinity, current, dissolved oxygen, CO2 concentration

	Ice tethered platforms
	Temperature, salinity, current

	Ships of opportunity
	Temperature

	R&D and Operational pathfinders – examples

	UAVs
	Wind, temperature, humidity, atmospheric composition

	Gondolas
	Wind, temperature, humidity

	GRUAN stations
	Reference quality climate variables, cloud structure

	Aircraft
	Chemistry, aerosol, wind (lidar)

	Instrumented marine animals
	Temperature

	Ocean gliders
	Temperature, salinity, current, dissolved oxygen, CO2 concentration


4.SURFACE BASED SYSTEM-SPECIFIC TRENDS AND ISSUES 
The surface-based GOS will provide:
· Improved detection of meso-scale phenomena;
· Data that cannot be measured by space-based component;
· Data for calibration and validation of space-based data;

· Enhanced data exchange of regional scale observing data and product from weather radar, hydrological networks, etc.

· High vertical resolution profiles from radiosondes and other ground based remote-sensing systems, integrated with other observations to represent the atmospheric structure;
· Improved data quality with defined standards on availability, accuracy and quality control;
· Long-term datasets for the detection and understanding of environmental trends and changesto complement those derived from space-based systems;
· Maintenance of stations with long historically-uninterrupted observing records.

4.1
Remote-Sensing observing systems
· Weather radar systems will provide enhanced precipitation products but with increased datacoverage. They will increasingly provide information on other atmospheric variables. There will be much improved data consistency and new radar technology. Collaborative multi-national networks will deliver composite products;
· Coastal HF Radars will provide for ocean currents and wave data;
· Profilers will be developed and used by more applications. A wider variety of technologies will be used, including lidars, radars and microwave radiometers. These observing systems will be developed into coherent networks and integrated with other surface networks;
· Global Navigation Satellite System (e.g., GPS, GLONASS and GALILEO) receiver networks, for observing total column water vapour, will be extended;
· These systems will be integrated into “intelligent” profiling systems and integrated with other surface observing technologies.

4.2
Lightning detection systems

· Long-range lightning detection systems will provide cost-effective, homogenized, global data with a high location accuracy, significantly improving coverage in data sparse regions including oceanic and polar areas;
· High-resolution lightning detection systems with a higher location accuracy, cloud-to-cloud and cloud-to-ground discrimination for special applications.

4.3
Surface-based observations of atmospheric composition (complemented by balloon- and aircraft-borne measurements) will contribute to an integrated three-dimensional global atmospheric chemistry measurement network, together with a space-based component. New measurement strategies will be combined to provide near real-time data delivery.
4.4 Surface-based observations will support nowcasting and very short-range forecasting through the widespread integration of radar, lightning and other detection systems, with extension to continental and global scales of the networks.
____________________

