B. EXTREMES 

  

1. Basic Information 

  

Title, acronym: CEOP EXTREMES
Starting date: 2005
Expected end date: 2012
URL: http://www.drinetwork.ca/extremes/ 
Chair(s) and term dates:   Ronald Stewart  until 2012 

Representative(s) to CEOP : Each RHP as well as several of its components will have a representative on the Extremes effort. 

  

  

2. Overall objectives and scientific agenda and background (page) 

  

2.1  Overall Objectives 

   

The specific objective of this effort is: 

  

To better understand the occurrence, evolution and role of extremes within the climate system 

  

This can be broken down into a set of smaller questions as follows:  

•         How we define extremes?  

•         What extremes have occurred?  

•         How do extremes develop, evolve and end within the climate system?  

•         Have extremes changed in occurrence and character and why or why not?  

•         Given our progress, how can we contribute to assessing whether extremes may change in the future?   

  

The focus will be on hydrometeorological extremes including: 

  

· drought 

· heavy precipitation 

· flooding 

· changes in phasing of events (such as rain and snow in mountains) 

 and 

·  combinations of such instances 

  

  

2.2 Scientific Agenda and Background 

  

A fundamental aspect of the water and energy cycle is the occurrence of extremes.  Extremes develop and evolve on a continual basis within the current climate system, and they lead to enormous impacts when and where they occur.  One of the most critical concerns of a changing climate is also in connection with extremes.  To what extent will the types, distributions, and impacts of extremes change in a world with an altered climate?    

  

We envision Extremes addressing both of these two issues associated with extremes.  It will systematically address extremes within the present climate system and this solid foundation will allow us to contribute significantly to assessing to what extent they may change in the future.  

  

Extremes initially to be studied are those with a ‘climatologically significant duration and/or spatial extent’ as opposed to individual, short-term events such as thunderstorms or flash floods. This perspective then includes an extended wet period (producing a substantial period of precipitation for one to several days that affects areas on scales of at least 105 km2); droughts (with their standard definitions); and heat waves (lasting for days to weeks).  Associated research may include, for example, an examination of storm track variations and long periods of dry conditions interspersed with heavy rain.    

  

Extremes will be carried out through several activities.  This includes the potential development of new measures of extremes for droughts and extended wet periods, the development of a data set of extremes, the analysis of several ‘case studies’ of extremes, and the possible examination of trends of extremes (in the past and probably also in the future).  It may also include ‘case studies’ of extremes within climate scenarios. 

  

These issues can be considered to basically follow the strategy that has been and is being followed within many components of GEWEX.  It is based on a solid foundation of data that is used to characterize the phenomenon in question.  This information is used for diagnostic studies and/or trend analyses.  To assess our capability to understand a phenomenon, use is made of ‘case studies’ within which as much information as possible is brought together and modelling capabilities are  assessed.  In this instance, the case studies will be drought and extended wet periods as opposed to, for example, cloud systems within GCSS.  A complementary ‘case study approach’ is a focus the CEOP time period within which one can begin to examine the inter-connection of extremes within the same time period and to utilize the same datasets for validation and study. 

  

The ‘Extremes case studies’ require extensive information. In general, this involves determining the atmospheric, surface, and sub-surface parameters that collectively are associated with extremes.  As in the case of many focused studies within GCSS and other GEWEX activities, the Extremes case study efforts  will normally piggyback onto regional efforts that are already underway or have been completed.  Because extremes are so important, Extremes effort can work with a number of these regional studies to fulfil its goals.   


  

3. Major results so far (bullets). Please  include key publications when possible 

  

  

· Our extremes web site has collected a considerable amount of information on extremes already. This is now a useful resource. 

·  Comprehensive studies of extremes underway in several locations including 

                   Canadian Prairies and drought 

                    most if not all the RHPs 

  

Articles include: 

  

Szeto, K.K., 2007.  Assessing  water and energy budgets for the Saskatchewan River Basin. J. Met. Soc. Jap., 85A, 167-186.

  

4. Status in 2007 

  

Please include key meetings held, new results, etc.  

  

Initial actions include: 

· Web site: Update an older web site to reflect the new effort within CEOP.  This site will summarize our plans and list many datasets linked with extremes. 

· CEOP science plan: Contributing to updating the CEOP science plan. 

· Interact with RHP and other groups linked with extremes and in particular identify specific RHP activities in Extremes 

· plan for Extremes workshop in spring 2008 , tentatively May in Vancouver. 

  

   

5. Plans for next 2-3 years 

more general plans 

  

  

A table showing activities within Extremes and their individual timelines is shown below: 

  

Year                             2007   2008    2009   2010  2011 2012 

  

  

Definitions                    ____________________________      updates definitions of extremes  

Datasets                       ____________________________      ongoing  additions of datasets on extremes 

Case studies                 ___________________________       mainly through RHPs 

Trend analyses              ___________________________      in partnership with other efforts 

Workshops                     _        _  _         _         _        _        _       annual meetings with CEOP plus Extremes-only one  

  

 6.  Interactions with other Groups 

        

This is developing with other RHPs, models, crosscuts, DM, global projects, GEWEX groups, WCRP groups, etc. 

  

6.1 Within CEOP  

  

Interactions within CEOP include: 

  

most or all of the RHPs 

WEBS 

Monsoons 

Aerosols 

High Altitude 

Semi-Arid 

  

6.2 GEWEX 

  

Extremes will work with both other panels to realize its goals. 

  

6.3 WCRP 

  

Extremes is a WCRP Cross-Cut with CLIVAR. Milestones and a collective research effort are currently being developed. 

  

7. Planned and potential contributions to the GEWEX Roadmap 

  

  

GEWEX Objective 1:
Produce consistent research quality data sets complete with error descriptions of the Earth‘s energy budget and water cycle and their variability and trends on interannual to decadel time scales, for use in climate system analysis and model development and evaluation. 

  

Ongoing: Although there is no specific milestone for Extremes, this focal point will utilize many of the datasets being assembled by others. 

  

GEWEX Objective 2:
Enhance the understanding of and quantify how energy and water cycle processes contribute to climate feedbacks. 

  

2008: Develop an inventory of floods and droughts and the role of land-atmosphere feedbacks in causing those events (Extremes) 

2010: Provide an assessment of the role of land –atmosphere interactions during extremely wet and dry (drought) period (Extremes); 

  

GEWEX Objective 3: 

Improve the predictive capability of key water and energy cycle variables and feedbacks through improved parameterizations to better represent hydrometeorological processes, and determine the geographical and seasonal characteristics of their predictability over land areas 

  

2011: Demonstrate the contribution of improved prediction systems for forecasting the onset and intensity of droughts and the recovery from drought (Extremes) 

  

GEWEX Objective 4:
Undertake joint activities with operational hydrometeorological services, related ESSP projects like the GWSP, and hydrological research programs to demonstrate the value of GEWEX research, data sets and tools for assessing the consequences of climate predictions and global change for water resources. 

  

2008: Assess the ability of models to simulate the impacts of heavy rain events and droughts on water resources (Extremes) 

  

2012: Prepare a review article on the hydrological response of basins of different sizes to drought and extreme rainfall events (Extremes) 

  

8. Planned interactions with other research, application and user communities 

Include planned meetings, sponsored special sessions at national and international meetings 

  

2006: 

  

Autumn     AGU  Drought session over North America 

  

2007: 

  

July           IUGG  Hydrometeorological extremes and the water cycle 

  

2008: 

  

May         CEOP  Extremes workshop in Vancouver 

  

9. Other 

 
