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Overview
The National Oceanic and Atmospheric Administration (NOAA) Integrated Data and Environmental Applications (IDEA) Center has initiated the Pacific Region Integrated Climatology Information Products (PRICIP) project to a) improve our understanding of patterns and trends of storm frequency and intensity - “storminess”- within the Pacific region, and b) develop a suite of integrated information products based on this understanding.  Theme-specific data integration and product development teams have been formed to carry out this work.  These teams are comprised of recognized agency and university-based experts in the area of climate-related processes that govern storminess and its expression in the Pacific region, and are grouped under the thematic headings of: Strong Winds, Heavy Rains, and High Seas.  

It is the formulation of a Strong Winds theme-specific work plan that leads to the creation of a Strong Winds derived-data product suite that is the focus of this document.  A general outline of tasks that make-up the Strong Winds work plan includes:

· Analysis of long term trends in wind records;

· Analysis of interannual, annual, seasonal, monthly, and short-term variability in event magnitudes, frequencies, durations, and directions in wind records;

· Extreme event characterization in the form of statistical depiction and process dissection; 

· Synoptic and climatological typing based on correlation of event characteristics with regional climatological indices;

A detailed description of these task, including work products, timelines, and team member roles and responsibilities is provided below.  Additional information about PRICIP and how the work outlined below fits into this effort can be found in the overall PRICIP work plan document, of which this attachment is a part.   

Work Tasks, Roles and Responsibilities

Task 1:  Long term trends
Description: Delineation of long term trends in strong wind events and in storms is the focus of this task. These items are listed separately because, in many regions, a strong wind event can occur independently of a storm. Estimated rates of change in these events are based upon statistical analyses of long term records (typically linear regression).  Time and resources permitting, similar calculations will be carried out for “current’ trends (i.e., calculations of “recent” records - from 1980 up to the present).      
Subtasks

1.1 Trends in strong wind events
1.1.1 By station (observation-based).  Using observational data, trends in six-hourly wind speed data will be generated for surface meteorological stations (e.g., ASOS and AWOS) in the Pacific for which a suitable span of record is available. 
1.1.2 By region (model-based). Using model data (e.g. NCEP and NCAR reanalyses), trends in wind speed data will be generated for the Pacific. 
1.1.3 Comparison observation-model.  Where feasible, model-derived trend results will be compared with observation-derived trend results. 
Lead: 

UA (David Atkinson)

Products:


· Plots of trends in wind speed data, expressed as annual rates of change for complete and recent records.
· Annual baseline statistical summaries.

Timeframe: 
September 2007

1.2 Trends in storms
1.2.1 By region.  Using the various storms databases, trends in storm counts by region will be determined.  See also Task 2.3
1.2.2 Comparison amongst methodologies.  Comparisons amongst the storm methodologies will be performed.
Lead: 

UA (David Atkinson)

Products:


· Plots of trends in storm count data.

· Annual baseline statistical summaries.

Timeframe: 
September 2007
Task 2:  Interannual, annual, seasonal, monthly, and short-term variability.
Description: Delineation of interannual, annual, seasonal, monthly, and short-term variability of magnitudes.  Once datasets have been gathered the next task is the establishment of baseline climatologies of means and frequencies of occurrence and indicators of variability around those central tendencies. This work typically involves simple statistical summaries of long term records and will be broken down by station/region and by timeframe (e.g. annual, seasonal, monthly), although results from this effort will be tailored in response to end user requirements. Work will be performed on “high-magnitude wind events” as well as “storms”. These items are listed separately because, in many regions, a strong wind event can occur independently of a storm. Work to categorize strong wind events is sparse and will form a specific focus of this project. Several databases of storm frequency already exist; these will be mined for applicable results and contrasted against each other and against new methods being developed.

Datasets to be utilized include storms datasets by Sorteberg and by Serreze. Raw observational data will come from the NOAA NCDC ISH database and any ocean buoys in the study area (names here). Model data will include NCEP/DOE reanalysis II, NARR (where in range), and ECMWF, if available.
Subtasks
2.1 Strong wind events and Storm-related variability.  
Storm-related variability will be specified in terms of annual climatologies of amplitude and duration.  Year-to-year changes in storminess will be defined for later comparisons with climate indices and other parameter fields.  Annual climatologies will be decomposed to determine if extremes have a tendency to occur at certain times of year (analogous to the Firing et al., 2006 “stacking” approach for waves and water levels).
Lead: 

UA (David Atkinson) with support from team members.
Products:


· TBD
Timeframe: 
TBD
2.2 Strong wind event frequency counts
2.2.1 Prepare strong wind event database from surface observations. A method to identify strong surface wind events exists and has currently been applied only to the Arctic regions. This method will be run for stations in the Pacific region to generate a database of strong wind events throughout the Pacific. 
2.2.2 Prepare strong wind event database from model data.  Use the method specified in 2.3.1 to generate similar databases using model data. 
2.2.3 Frequency counts, variability by station.  Using the database built in section 2.3.1, strong wind event frequency counts and variablities will be prepared for all stations for which results were generated.
2.2.4 Frequency counts, variability by region.  Using the database built in section 2.3.2, strong wind event frequency counts and variablities will be prepared for the regions under consideration in this project.
Lead: 

UA (David Atkinson)

Products:


· Event count histograms and trends in frequency counts for 
Northern North Pacific (Alaska and the Pacific Northwest) – see also Task 1.1
Timeframe: 
September  2007

2.3 Storm event frequency counts
2.3.1 Prepare storm count database from model data.  Using an algorithm (currently being developed) to idenfiy storms based on various atmospheric parameters, develop a storm track database.
2.3.2 Frequency counts, variability by region.  Using the database built in section 2.4.1 and two available databases (Sorteberg, Serreze) storm frequency counts and variablities will be prepared for all regions under consideration. 
2.3.3 Comparison of different storm count methods.  Summary results from the two different storm methods will be contrasted. Comparisons with the third method will be undertaken in summer 07. 
2.3.4 Comparison with strong-wind database.  Summary results from the two different storm methods will be contrasted with results from the strong wind event database. Comparisons with the third storm identification method will be undertaken in summer 07.
Lead: 

UA (David Atkinson)

Products:


· Spatial plots/isopachs for Northern North Pacific 
(Alaska and the Pacific Northwest) – see also Task 1.2
Timeframe: 
December  2007

Task 3:  Extreme Event Characterization.
Description:  Characterization of extreme events in individual wind speeds and storm occurrences is the focus of this task.  Statistical depiction via Generalized Extreme Value (GEV) Analysis is the classic approach to extreme event analysis.  This involves statistical analysis of wind speed records to determine the probability of occurrence of a given speed.  The GEV distribution is a term that applies to a general form of probability distribution within a family of distributions widely used for extreme value analyses (e.g., Gumbel, Weibull, and Frechet distributions).  Time and resources permitting, attention will be given to re-analyses of a prioritized set of tide station records using a different type of GEV-related analysis procedures (e.g. peak-over-threshold/Pareto-distribution).
An important distinction in this effort will be determining return frequencies for individual wind events as well as for individual storm events. This will require two separate approaches. For various regions, it will further be important to determine return frequencies for different types of storms (e.g. storms from different source regions – N. Pac for example gets baroclinic storms as well at TC remnants). In a sense this places the return frequency work in a climatological context, which allows variation in climate/synoptic baselines to be monitored over time. That is, a storm count, for example, at a given station could remain constant over time, yet the source regions for the storms could be shifting. 

Subtasks

3.1 Probability distribution function fitting – individual wind observations by region and station.  
For each regional aggregate and station series, run a series of fits using the family of curves from the GEV literature. Identify the most suitable approach.  Based on the results of this analysis, calculate return periods for the areas under consideration. 

Lead: 

UA (David Atkinson) 

Products:


· Cumulative probability of exceedance plots 

· “Staff” diagrams of winds speeds for given return intervals.

Timeframe: 
July 2007

3.2 Determine/research suitable methodology for storm return period calculations

Lead: 

UA (David Atkinson) with support from team members.
Products:


· TBD
Timeframe: 
TBD
Task 4:  Task 4:  Synoptic/climatologic typing and context.
Description:  Investigating the broad climatological contexts governing broad patterns of weather is the focus of this task. This involves synoptic and climatological “typing” based on correlation of event characteristics with climatological phenomena and regional climatological indices. Much work has been done to identify a host of climatological indices, or “atmospheric modes”, in the Pacific region. The derived indices and comments about their areas and times of influence may be found at the NOAA CPC website. Additionally, much work on has been conducted in the north on synoptic typing, including relatively new methods, such as, in the Alaska region, a method termed “Self Organizing Maps”.

Subtasks

4.1 Identification of regional climate contexts 
For various sectors under consideration the relevant climatic controls must be identified. This will start with the CPC website information. 

Lead: 

UA (David Atkinson) with support from team members
Products:


· TBD
Timeframe: 
TBD
4.2 Linkage of results to climate contexts

Results from the storm and strong wind events work will be linked to see the extent to which overarching climatic controls exert influence. Extreme events analyses will also be re-run according to time frame groupings.  
Lead: 

UA (David Atkinson) with support from team members
Products:


· TBD
Timeframe: 
TBD
4.3 Synoptic/Climatologic Context of Extreme Events

This task will involve linking the different contributors to strong winds to their synoptic/climatologic context.  A select set of events will be determined for a select set of sites within a given sub-region.  

Lead: 

NOAA IDEA
Products:


· TBD
Timeframe: 
TBD
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