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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 this Heavy Rains theme-specific work plan that leads to the creation of an integrated, derived-data product suite that covers extreme precipitation events that is the focus of this document.  A general outline of tasks that make-up the Heavy Rains work plan includes:

· Analysis of long term trends in rainfall records;

· Analysis of inter-annual, annual, seasonal, monthly, and short-term variability in event magnitudes, frequencies, durations, and trends in rainfall 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 and airmass characteristics;

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 monthly and annual rainfall accumulations for Hawaii, as well as extreme daily and sub-daily rainfall events is the focus of this task.  Estimated rates of change of precipitation are based upon a statistical analysis of long term records (typically linear regression), corrected for established rain gauge accumulation biases.  Considerable research has already been conducted with respect to delineating rates of change of annual and monthly precipitation as well as precipitation anomalies relative to a 30-year base period mean.  

Although less attention has been given to the delineation of long term trends in daily precipitation, this is also an important consideration as it more appropriately represents the high frequency variability of rainfall and associated extremes.  In addition, although local scale/in-situ records are the focus of initial efforts, there remains a need for regional scale overviews of in-situ analyses (e.g., NOAA GHCN maps of precipitation trends and anomalies), as well as regional scale remotely-sensed rainfall and rain-rates (e.g., NASA TRMM).  

Finally, 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 Monthly, Seasonal and Annual Precipitation Trends and Deviations
1.1.1 Analysis of rainfall accumulation trends in the historical rain gauge records for different time frames: monthly, seasonal and annual averages. Focus will be on those Pacific region rainfall stations in the NOAA Global Historical Climate Network (GHCN), but will also include a prioritized set of stations in other rainfall networks (i.e., Hawaii’s HYDRONET).
1.1.2 1.1.2. Analysis of annual trend in rainfall records for period starting with station inception, ending in 2006, and anomalies derived from monthly/daily means compared with the 1961-1990 base period. 
Lead: 

NOAA NCDC (David Levinson)
Products:


· Plots of trends in rainfall data, expressed as annual rates of change for complete and recent records.

· Annual baseline statistical summaries.

Timeframe: 
August 2007

1.2 Extreme Daily and Sub-Daily Rainfall Trends 
1.2.1 Analysis of trend in daily precipitation extremes for interval starting with station inception through the end of 2006 and from 1980 up to the present.  The Northern North Pacific (Alaska and the Pacific Northwest) and Central North Pacific (Hawaii) will be the initial focus of these efforts. 
Lead: 

NOAA NCDC (David Levinson)
Products:


· Plots of trends in rainfall data, expressed as annual rates of change for complete and recent records.

Timeframe: 
October 2007 for Northern North Pacific (Alaska and the Pacific Northwest) and

 

Central North Pacific (Hawaii), other areas TBD
1.3 Regional Scale Precipitation Trend Analyses
1.3.1 Basin-regional scale overviews of in situ analyses
1.3.2 Regional scale/remotely-sensed (e.g., NASA TRMM) precipitation and rainfall rates.
Lead: 

NOAA NCDC (David Levinson) 

with support from UG (Mark Lander) and NOAA PEAC
Products:


· TBD
Timeframe: 
TBD
1.4 Extend the GHCN-Daily analysis to include a prioritized set of stations in the Pacific. 
Lead: 

NOAA NCDC (David Levinson) with support from NOAA PEAC 





Products:


· TBD
Timeframe: 
TBD
Task 2:  Interannual, annual, seasonal, monthly, and short-term variability of rainfall extremes.
Description: Delineation of inter-annual, annual, seasonal, monthly, and short-term variability of magnitudes, frequencies, durations, and extremes in rainfall records is the focus of this task.  Calculating average baseline” conditions at a range of time scales and the range of variance about them – “norms and storms” typically involves simple statistical summaries of long term records, corrected for long term trends (e.g., de-trending, and then determining the mean, standard deviation, etc.).  Considerable work has already been done in this area, and this task will rely on and build upon these previous studies, specifically those that focused on Hawaii and the Pacific Islands.
Subtasks

2.1 Extreme Rainfall Variability
2.1.1 Analysis of inter-annual precipitation variability in rain gauge records for period starting with station inception, ending in 2006, and derived from daily means.   
2.1.2 Analysis of variability in heavy rainfall events for period starting with station inception, ending in 2006, and derived from daily precipitation accumulations.  
2.1.3 Analysis of seasonal variability in heavy rainfall events for period starting with station inception, ending in 2006, and derived from daily precipitation accumulations.
2.1.4 Analysis of monthly variability in heavy rainfall events for period starting with station inception, ending in 2006, and derived from daily precipitation accumulations.  
2.1.5 Analysis of short-term variability in heavy rainfall events for period starting with station inception, ending in 2006, and derived from daily precipitation accumulations.
Lead: 

NOAA NCDC (David Levinson)

with support from UG (Mark Lander) and NOAA PEAC
Products:


· Tables and plots of variability by station
Timeframe: 
October 2007 for Northern North Pacific (Alaska and the Pacific Northwest) and

 

Central North Pacific (Hawaii), other areas TBD

2.2 Spatio-temporal variability of Heavy Rain Events

Produce analysis of inter-annual, annual, seasonal, and short term variability in heavy rainfall events.  The analysis will cover specific periods starting with station inception, ending in 2006, and derived from daily precipitation accumulations.
Lead: 

NOAA NCDC (David Levinson)

Products:


· TBD
Timeframe: 
TBD
2.3  Regional Scale Precipitation Variability

Develop basin- and regional-scale overviews of in-situ precipitation analyses.
Lead: 

NOAA NCDC (David Levinson)





Products:


· TBD
Timeframe: 
TBD
2.4 Frequency counts – see also Task 1
Lead: 

NOAA NCDC (David Levinson)

with support from UG (Mark Lander) and NOAA PEAC
Products:


· Event count histograms and trends in frequency counts for 

Timeframe: 
October 2007 for Northern North Pacific (Alaska and the Pacific Northwest) and

 

Central North Pacific (Hawaii), other areas TBD

Task 3:  Extreme event characterization.
Description:  Characterization of extreme precipitation events 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 rainfall records to determine the probability of occurrence of an event of a given magnitude.  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, Fisher-Tippet and Frechet distributions).  Extensive literature exists on GEV analysis (e.g., see Gumbel 1941).  
Although the classic approach to extreme event analysis yields important results, it is not without its limitations.  An alternative approach is to deconstruct the extreme events in order to identify causal factors.  This ‘process dissection’ approach enables the occurrence of extreme events to be linked with climate variability, season cycles, storm track patterns and changes, etc., and as a result significantly increases the information base needed to more accurately calculate probabilities and return periods.  
Subtasks

3.1 Statistical Depiction of Rainfall via Generalized Extreme Value (GEV) Analysis
3.1.1 Probability distribution function fitting by station 
For each station record 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. 

Lead: 

NOAA NCDC (David Levinson) 

Products:


· Cumulative probability of exceedance plots 

· “Staff” diagrams of precipitation amounts for given return intervals.

Timeframe: 
October 2007 for Northern North Pacific (Alaska and the Pacific Northwest) and

 

Central North Pacific (Hawaii), other areas TBD

3.1.2 Conduct re-analyses of a prioritized set of Hawaii precipitation gauge records using GEV-related analysis procedures (e.g. peak-over-threshold/Pareto-distribution).

Lead: 

NOAA NCDC (David Levinson)





Products:


· TBD
Timeframe: 
TBD
3.2 Process dissection

Deconstruct extreme events to identify causal factors.  Conduct such analyses at different sites (e.g., Hilo and Pago Pago) and for a specffic set of events such as the top five storms, to develop a more systematic analysis of an entire region.  Add to the types of events to be examined by synoptic and climatic characterization (e.g. frontal storms, Kona storms, and upper level lows of ENSO phase).  Add to the types of system records to be examined to develop a more comprehensive understanding of an event (e.g. remotely-sensed as well as in-situ precipitation).  See also Task 4. 
Lead: 

NOAA NCDC and NOAA IDEA





Products:


· TBD
Timeframe: 
TBD
Task 4:  Synoptic/climatologic typing and context.
Description: Investigating the underlying climate controls on extreme precipitation events 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.      
A limited amount of work has been conducted in this area.  Chu et.al. (2003?) have compared Southern Oscillation Index (SOI) and Pacific-Decadal Oscillation (PDO) with Hawaii monthly precipitation.  
Subtasks
4.1 Correlation of rainfall trends and extremes with regional climatological indices
Attention will be given to generating results for additional stations and indices.   
Lead: 

NOAA NCDC with support from PEAC





Products:


· TBD
Timeframe: 
TBD
4.2 Synoptic/Climatologic Context of Extreme Events
This task will involve linking the different contributors to heavy rains 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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