WORLDWIDE INTEGRATED STUDY OF EXTREMES

PART A:  BACKGROUND AND SCOPE
1. SCOPE OF THE RESEARCH ACTIVITY

Extremes have always been a concern of GHP.  At its first meeting in 1995, one of GHP’s
 overall scientific issues was written as:

What feedback mechanisms affect the water cycle and how do these influence wet and dry periods? 

Because of the importance of extremes, a project to address them is now being initiated within the GEWEX Hydrometeorology Panel.  This effort, referred to as the Worldwide Integrated Study of Extremes (WISE), aims to better understand the occurrence, evolution and role of extremes within the climate system.  
WISE was officially started in 2005 after several years 
of preliminary discussions.  The effort is initially focusing on droughts and extended wet periods.

2. GOALS AND UNDERLYING HYPOTHESES OF THE RESEARCH

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 WISE addressing both of these 
two issues associated with extremes.  WISE 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.  

The specific objective of WISE 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? 

Within GHP, a focus on extremes was always set aside for ‘later’ after other activities had been completed or at least started.  To begin with, a solid foundation had to be established for addressing water and energy cycling activities on a regional basis. This was associated with the formation of GHP itself and it has encouraged regional CSE and other activities around the world for several years now.  Within GHP, it was first necessary to develop a capability to address water and energy budgets that address longer-term average conditions. This led to the establishment of WEBS.  In addition, it was felt necessary that a capability to examine sources of moisture was critical.  This led to the establishment of SWING.  As well, it was also envisioned that we needed to assess the capabilities of our regional models to capture critical processes that vary between various regions. This led to the TWG.  In parallel, it was critical to directly engage the water resource community who are impacted by regional water cycling issues. This led to WRAP and in parallel this has led to a prediction effort that has now been formalized around HEPEX in collaboration with WRAP.  Given the progress that has been made within all of these activities, it is now the opportune time to address extremes.
Extremes initially to be studied within WISE 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.  

WISE will be carried out through several activities.  This includes the potential development of new GHP-focused measures of extremes for droughts and extended wet periods, the development of a GHP-focused data set of extremes, the analysis of several ‘case studies’ of GHP-focused extremes, and the possible examination of trends of extremes (in the past and probably also in the future).  It also includes participating within CEOP to study extremes during the ‘same time period’ around the world.  It may also include ‘case studies’ of extremes within climate scenarios.

These issues can be considered within WISE 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 ‘WISE 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 WISE case study efforts
 will normally piggyback onto regional efforts that are already underway or have been completed.  Because extremes are so important, WISE can work with a number of these regional studies to fulfil its goals. 
Collectively, WISE is a focused activity on extremes that builds upon a great deal of GEWEX and GHP experience.
3. TIMELINE FOR THE ACTIVITY (~3 YEARS)

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

0    1    2    3    4    5


Definitions      

_________
with updates

Dataset


_________ 
ongoing

Case study 1 

_________
other case studies later on
Trend decision    
____ 

probable effort

CEOP part     

_________ …
4. PROPOSED OUTPUT AND CONTRIBUTION TO GEWEX PHASE II
4.1 Output

WISE will produce several key outputs. Briefly, these include:

Definitions (and these may be existing ones or modified ones for our use)
Dataset of extremes (mainly using existing information but focused on
 our needs)
Journal articles on drought and extended wet period case studies
(probably) GEWEX-focused information on trends of extremes
Journal article on extremes during CEOP 

Journal article on extremes in a future climate

4.2 Contribution to GEWEX Phase II

The draft GEWEX Phase II roadmap makes numerous references to extremes.  A few of the connections are shown below with Reference to the Section of the Document:

Background: Is the water cycle accelerating?  

· A key aspect of this broad issue is in connection with hydrological extremes WISE addresses extremes head-on.
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 decadal time scales, for use in climate system analysis and model development and 
validation.

· WISE will produce collective datasets of extremes and will probably develop analyses of the their trends

Objective 2: Enhance the understanding of how energy and water cycle processes function and quantify their contribution to climate feedbacks.

· WISE focuses on understanding how these processes operate to produce extremes. A natural extension of this progress is to examine how extremes feed back onto the climate system.

Objective 3: Determine the geographical and seasonal characteristics of the predictability of key water and energy cycle variables over land areas and through collaborations with the wider WCRP community and determine the predictability of energy and water cycles on a global basis.

· The rigorous study of ‘extremes case studies’ is also expected to lead to implications for predictability.  In terms of prediction, such case studies will also involve the critical assessment of seasonal and other predictions.
Objective 4: Develop better seasonal predictions of water and energy cycle variability through improved parameterizations encapsulating hydrometeorological processes and feedbacks for atmospheric circulation models.

· As under Objective 3, seasonal predictions will be critically assessed within WISE and recommendations and probable model improvements will contribute directly to this objective. 

Objective 5: Undertake joint activities with operational hydro-meteorological services and hydrological research programmes 

· A large component of many extremes studies is involvement with water resource services and/or research groups.  They are expected to participate in several aspects of WISE including definitions, dataset production, case studies, and the probable study of trends.


PART B: Yearly Update
1. THE BASICS
Full name (Acronym) Worldwide Integrated Study of Extremes (WISE)
Reporting Period: October 2004 – October 2005
Starting date: formally in October 2004 but no official Chair until August 2005
End date: Not set

URL: http://ecpc.ucsd.edu/projects/ghp/ghp.html
Chair(s) and term dates: Ronald Stewart, started August 2005
2. OVERVIEW
Extremes have always been a concern of GHP.  At its first meeting in 1995, one of GHP’s overall scientific issues was given as:

What feedback mechanisms affect the water cycle and how do these influence wet and dry periods? 

A concerted effort to examine this issue was officially started in 2005 after several years 
of preliminary discussions.  It is expected that the exact nature of the objective will evolve somewhat as the effort proceeds.  The effort is initially focusing on droughts and extended wet periods.

3. OBJECTIVES
The objective is:

To better understand the occurrence, evolution and role of extremes within the climate system 
There are several sub-issues associated with this objective including:

· How do we best define extremes for our purposes?
· What extremes have occurred in the past?

· 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? 

4. STATUS: PAST YEAR 

The effort is just beginning and systematic activities are being started.  These include:

· Web site: A web site (accessible through the GHP web site) has been developed at UCAR which summarizes our plans and also lists numerous other web sites that contain information on extremes and hazards.

· GEWEX Newsletter: A short write-up of this extremes activity was prepared for the May 2005 issue of the Newsletter.

· CEOP Phase II science plan: A section of this science plan has been prepared on one element of our overall WISE strategy, extremes during the CEOP time period.

In addition, a very successful WISE break-out session was held in conjunction with the GHP 2005 meeting.  This break-out session led to the identification of a set of specific activities that will be initiated within WISE.  These have been
 referred to through this update (definitions, data base, case studies, trends, CEOP). 

The first WISE conference call was held on October 24 with 10 participants.  This call was organized around the specific activities within WISE in order to move them forward.  It is expected that other calls will take place on time scales of order a month or so.
5. NEW DIRECTIONS 
One of the most critical aspects of the water and energy cycle is the occurrence of extremes.  From a global perspective, extremes develop and evolve on a continual basis, and they lead to enormous impacts when and where they occur.  Second, 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 WISE addressing both of these issues associated with extremes.  WISE 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.  
This will be carried out through several activities.  This includes the potential development of new GHP-focused measures of extremes such as droughts and extended wet periods, the development of a GHP-focused data set of extremes, the conduct and analysis of several ‘case studies’ of GHP-focused extremes, and a probable examination of trends of extremes (in the past and probably in the future as well).  It also includes participating within CEOP to study extremes during the ‘same time period’ around the world.  It may also include ‘case studies’ of extremes within climate scenarios.
We envision several milestones of progress that follow from these activities.  These include assessments and potential modification of definitions of extremes, compilation of datasets, summary articles on the results of case studies of extremes (which might include ones within future scenarios), synthesis articles on extremes during CEOP, another on trends, and another on (but later) all WISE activities.
Our vision also includes a possible expansion of WISE to include all elements of GEWEX and perhaps WCRP.  For now, we have started within GHP in order to establish a solid foundation. 

6. FUTURE: NEXT YEAR’S ACTIVITIES
This is really the first year of the effort.  The focus will be in starting the implementation of our longer-term plan.  This includes improving our definitions of extremes and starting our database of extremes.  There are numerous definitions available and we will assess these and decide if they are satisfactory for our needs.  In parallel, we will begin to pull together our own dataset of extremes. There is a great deal of information now on extremes but this needs to be pulled together in a more consistent manner.

We will begin our first extremes case study.  Following the success of other GEWEX efforts such as GCSS, we intend on collectively studying several extremes to assess our collective understanding, documentation and modelling capability.  Our modelling 
capability includes assessments of the prediction of the extremes.  Building on WEBS, our first one will be utilize WEBS calculations carried out in relation to MAGS. The focal point will be the drought over the Canadian Prairies in 2001-02.
By the end of the year (or earlier), we expect to have made a decision as to whether we will initiate an effort to examine trends in extremes. A key aspect of this decision is assessing our needs and establishing whether these are being satisfied through other activities. 
We will also work within CEOP as one element of our strategy.  We are examining several extremes within the CEOP time frame and this will continue and this will include the usage of CEOP data.

7. KEY RESULTS
It is too early to provide critical results on this developing working group.  The Chair formally agreed to lead this in 
August 2005.
8. ISSUES AND RECOMMENDATIONS 
As highlighted above, key issues we are addressing include determining the extent to which we need to initiate our own efforts or whether we learn more on what others have already done.

It would be desirable if WISE could extend past its GHP roots to include all aspects of GEWEX (and perhaps WCRP).  Extremes such as droughts and extended wet periods are a huge issue for which all groups can and should contribute.  Through a wider base, the scope of WISE could also be expanded to consider other extremes in the climate system.
9. SUMMARY 
A concerted effort to address extremes has begun within GEWEX.  This effort builds upon past work within GHP and its CSEs and other working groups and it also utilizes opportunities such as CEOP.  A multi-point strategy has been developed, a group of researchers has been brought together, and preliminary activities have been initiated.  Outcomes of this effort are directly relevant to GEWEX Phase II. 

10. LISTS
10.1 Key Publications 
Stewart, R.E., 2005: A focus on extremes in GEWEX. GEWEX Newsletter, May, page 5.
10.2 Meetings and Workshops
Sept,28, 2005
WISE Break-out session at GHP 2005 Meeting 

Oct. 24, 2005
First WISE conference call

Nov. 21, 2005
Second WISE conference call

10.3 Planned Meetings and Workshops
March 2006
WISE meeting at CEOP workshop
Dec 2006
WISE session at AGU

10.4 Members and Their Term Dates
The initial Chair is Ronald Stewart whose term formally began in August 2005 and is expected to be completed within 3 years.  
There is not yet a formal ‘organizational structure’ for WISE.  It may be that the structure of WISE will evolve to one in which the leads of the key activities within WISE will be members of an ‘executive committee’.  It is not clear whether such a formality is warranted but this issue will need to be addressed in the future. 

There are already many (> 25) researchers from around the world who are involved within WISE activities.  There is at least one researcher from each CSE of GHP and others are involved as well. 
The following represent a sub-set of researchers who are contributing to WISE. These researchers participated in either the break-out session at the GHP 2005 meeting or participated in the first WISE conference call on October 24, 2005.

Ben Burford


Hugo Berbery


Ole Christensen

John Gibson


Hans-Joerg Isemer

Rick Lawford

Ron Stewart 


Kit Szeto


Kiyotoshi Takahashi

Martin Werner


Steve Williams

Eric Wood
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