CBS/OPAG-IOS/ET-EGOS-4/Doc. 2, APPENDIX


	WORLD METEOROLOGICAL ORGANIZATION

____________________
COMMISSION FOR BASIC SYSTEMS

OPEN PROGRAMMME AREA GROUP ON

INTEGRATED OBSERVING SYSTEMS

EXPERT TEAM ON THE EVOLUTION OF
GLOBAL OBSERVING SYSTEMS
Seventh Session
GENEVA, SWITZERLAND, 7-11 MAY 2012

	
	CBS/OPAG-IOS/ET-EGOS-7/ Doc. 10.2.2(6)
 (03.04.2012)

    _______

ITEM:  10.2.2
Original:  ENGLISH




Feedback on the EGOS-IP
Observing System Research and Predictability Experiment (THORPEX) 
(Submitted by  Roger Saunders, Met Office, United Kingdom, co-Chair, DAOS WG)

	SUMMARY AND PURPOSE OF DOCUMENT

The document provides feedback from the Data Assimilation and Observing Strategies (DAOS) Working Group of the Observing System Research and Predictability Experiment (THORPEX) regarding the Implementation Plan for the Evolution of Global Observing systems (EGOS-IP). 


ACTION PROPOSED


The Meeting is invited to note the information contained in this document when considering its recommendations.
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DISCUSSION
Introduction

The Data Assimilation and Observing Strategies (DAOS) Working Group was formed in 2008 under the auspices of the THORPEX project, part of the World Weather Research Programme.

To recall the main objectives of the group are:
· Address data assimilation issues including the development of improved understanding of the sources and growth of errors in analyses and forecasts

· Promote research activities that lead to a better use of observations and the understanding of their value

· Provide input and guidance for THORPEX regional campaigns for the deployment of observations to achieve scientific objectives

A brief summary of recent activities relevant to the ET-EGOS is given below. 
Activities 

The group meets annually to update its activities. During 2011 it met at the Met Office  HQ in Exeter, U.K. on 27-28 June 2011. All the presentations are available on line at: http://www.wmo.int/pages/prog/arep/wwrp/new/Presentations_THORPEX_DAOS4_2011.html
New developments in observations

At its fourth meeting the WG noted the following new developments in the global observing system for NWP:
· More details have emerged from the 2010 CIMO radiosonde intercomparison in China, including MODEM, Vaisala and Chinese radiosondes and a report is now available.

· The initiative to push for the formats of rain radar data from different countries to be harmonised to allow easy exploitation of these data on regional and global scales continues within WMO.

· The lack of ground-based GPS total zenith delay observations available to the NWP centres in real time outside Europe was highlighted. Efforts are underway to provide these data from other regions.

· The importance of scatterometer winds was emphasised with the loss of Quickscat in 2010 when the coverage was reduced. Some NWP centres are now investigating using the scatterometer on the Indian Oceansat-II satellite to improve the coverage of satellite ocean winds. 

· More in-situ soil moisture and temperature measurements are now required to validate NWP models which include these variables.

· In September and October 2010 as part of the ConcordIASI campaign, 19 balloons were deployed from McMurdo, 6 with a scientific payload sounding the stratosphere, and 13 of the driftsonde type. From the 13 driftsondes, around 640 dropsondes were dropped over Antarctica and the surrounding seas. Most of these were transmitted in real-time on the Global Telecommunication System, for use by the Numerical Weather Prediction centres. In addition extra radiosondes launches were made from various Antarctic stations. A valuable observational dataset of the atmosphere above Antarctica has now been collected and is available for research studies. The initial findings from analysis of the data are:

· Concordiasi provided an unprecedented data coverage of meteorological observations over Antarctica

· Both dropsonde and gondola information seem to have a positive impact on forecast performance (preliminary results from NRL, DWD and MF) 

· Gondola temperature data at 60hPa shows the largest model errors in areas of strong gravity-wave activity 

· Dropsonde information confirms statistics obtained with radiosondes and provide a more global view

· Most models have problems predicting the lowest level temperatures over the Antarctic plateau

· The DIAbatic influences on MEsoscale structures in extratropical sTorms, DIAMET, campaign has commenced with a series of flights by the U.K. FAAM research aircraft during the Autumn of 2011. Several good cases were flown including in the vicinity of a rapidly developing intense storm which passed over Scotland. The analysis of the data is underway.
Adaptive observations

During Thorpex, the DAOS-WG has considered carefully the topic of adaptive observations, and has formulated a summary of the current status of their impact on NWP, as well as recommendations for future research.  The summary is intended to provide guidance for future field campaigns and for the design of the global observing system.  
Mid-Latitude Systems
The science behind synoptic-scale global NWP is relatively mature.  Forecasts have been improving by approximately a day of predictive skill per decade due to improvements in model resolution, treatment of observations and model physics (Simmons and Hollingsworth, 2002).  This is a larger average improvement than seen in targeted observation experiments, albeit with different verification metrics.  Associated with this general increase in skill, the average marginal impact of individual observing systems is decreasing; a single observation type such as AMSU-A radiances or radiosonde profiles, now only improve skill by 6-12 hours (WMO 2008).  The conclusions below are therefore most influenced by recent published studies with current state of art assimilation systems and models.  
· For extratropical systems, the value of targeted data is found to be positive but small on average when evaluated over continental or hemispheric areas. In observing system experiments using aircraft data from field experiments, the results are mixed; while the Atlantic A-TReC study found very little impact from targeted observations, the ongoing Winter Storms Reconnaissance (WSR) programme has found that targeting results in some improvement in 2-3 day forecasts over N. America. 

· The actual impact of any observation on a particular forecast depends on: (a) the errors that are present in the prior forecast, (b) the errors in the observation, and (c) the data assimilation and forecast methods.  Hence, we can only predict these in an average statistical way. Commonly, nearly half of all observations have small or even negative impact, and we depend on the cumulative effect from many observations to produce a positive average impact. 

· Observations that sample dynamically sensitive areas have a bigger average impact per observation than those deployed randomly. However, unless these observations cover the entirety of the sensitive regions regularly, which is rarely the case, they cannot be expected to have a large systematic impact on the forecasts. The cumulative benefit of a small number of targeted aircraft observations to forecast accuracy over broad verification regions is smaller than that of other observing systems that provide observations with a more complete coverage.

· The justification of significant expenditure, for instance for a dedicated aircraft system dropping sondes, requires statistically significant results from well designed experiments.  These do not currently exist in published papers for mid-latitude synoptic-scale NWP.

· The marginal cost of using more data from an existing system can be much lower than the total cost and may not require such rigorous justification – important case studies showing a clear benefit might suffice.  Programs such as the WSR (which uses an aircraft system justified for TC targeting) and the EUCOS DTS (which targets extra observations from existing systems like AMDAR and sondes) may fall into this category, as do developments in the targeted thinning and processing of satellite observations. We recommend more work of this type.
Tropical Cyclones

While the forecasting of TC tracks by global NWP is relatively mature and improving along with the general improvement in global NWP systems, results are still rather variable from model to model.  Methods for predicting the detail and intensity of TCs are much less mature.  It remains an open question if objective tropical cyclone targeting principles based on global data assimilation and forecast systems will need to be adjusted for mesoscale systems.
· For forecasts of the track of TCs targeted observations have proven to be beneficial statistically.  The benefit to society is also more straightforward to define than for mid-latitude weather. A simple sampling strategy of observing uniformly around the TC has been shown to be effective, with most models exhibiting an improvement.  However, the quantitative benefit differs from model to model, due in part to their respective treatment of routinely-available satellite and aircraft observations in their assimilation schemes.   

· Recent studies have demonstrated that observations targeted for TCs can also improve the skill of forecasts in distant regions.  The mechanisms behind how TC forecasts are improved, and can be improved further, by targeted observations are still being investigated. 

The following bullets outline the main issues identified by the DAOS-WG for future research into the use of targeted observations for NWP systems. 
· There is a need to assess the impact of targeted observations with more user-focused measures of the value of forecast improvements to society, while retaining the ability to get significant results from relatively short experiments.  The ongoing move away from deterministic forecasts toward probabilistic forecasts means the scores should reflect reductions in initial condition uncertainty introduced through targeted observations, and the subsequent impact of these reductions on forecast uncertainty.  

· Targeting has mostly been to improve short-range forecasts. A few studies for medium and long-range forecasts have given mixed results.  In some studies, targeted observations made negligible differences to forecasts downstream, while others gave positive impacts in both mid-latitudes and tropics. More research is needed. 
· Given that we depend on the cumulative effect from many observations to have a positive average impact, broader-scale, regime-based sampling (e.g. adaptive use of satellite data) may be an effective method for ameliorating the sampling issue and increasing the impact of targeted observations on both short- and extended-range forecasts. 

· The development of a better theoretical basis for quantitatively predicting and evaluating the error variance reduction due to any potential deployment of targeted observations should result in their more effective use. 

· Targeting for the mesoscale with mobile observational systems is still in its infancy and needs further development. Potential examples include targeting a mobile mesonet for forecasts of severe weather, and airborne Doppler radar for forecasts of TC structure and intensity.

New developments in global data assimilation

The group reviewed progress in data assimilation in several major NWP centres. There have been various new developments noted by the group:
· Results from hybrid 4D-Var and EnKF assimilation trials reported by Environment Canada look promising as they address the problem of cycling a 4D-Var data assimilation and show significantly positive results. 

· The development of the weak constraint 4D-Var is being pursued by some groups and some first results at ECMWF are encouraging.

· MétéoFrance reported on their new ensemble 4D-Var system with six perturbed global members, using explicit observation perturbations, and implicit background perturbations through perturbed DA cycling. They also use flow-dependent background error variances (for all variables including humidity and unbalanced variables)
· The UK Met Office has also developed a hybrid 4D-Var system using the  data from MOGREPS-G ensemble to improve the representation of background error covariances in global 4D-Var. However the ensemble is currently too small to provide the full covariance, so the MOGREPS covariances are blended with current climatological covariances. They have also replaced relative humidity as the moisture control variable with a scaled humidity variable. 
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