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Motivation

• Atmospheric Rivers (ARs)

can be generally defined as

elongated regions of enhanced

vertically-integrated water

vapor transport (IVT)

– Long (> 2000 km)

– Narrow (< 1000 km)

– Large IVT (> 250 kg m-1 s-1)

– Many here will say,

“I know it when I see it”
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Ralph et al. 2004, MWR

Cliff Mass Blog



Motivation

• Numerous AR identification methods using different criteria

– Thresholding Variables

• IWV vs. IVT

– Values vs. Percentiles

• 250 kg m-1 s-1 vs. 85%ile IVT

– Threshold Magnitude

• 15 mm vs. 20 mm

– Geometry

• Length: 1500 km vs. 2000 km

– Point-to-point or following

feature curvature

• Width: 1000 km vs. no requirement

• Aspect ratio: 2/1?

– Different Data Sets
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Motivation

• Why does all of this matter?

– The AR definition affects the AR climatology and the attribution of 

impacts to ARs

• Changes in AR climatology and AR-related impacts seen in climate studies will be 

sensitive to the AR definition as well, and this affects how we plan

• Comparing different “catalogs” of ARs will likely offer insight into which offer the 

most useful perspectives (i.e., which ones capture the impacts)

– Examples of definition-sensitive impacts…

• AR duration (highly correlated with precipitation)

• Fraction of precipitation attributable to ARs

• Western U.S. avalanches

• Floods
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Motivation

• The research community would greatly benefit from a one-

stop resource for obtaining, comparing, and viewing data 

related to the various methods and data sets used to analyze 

ARs

• Not so much about agreeing on a definition, as fostering a 

testbed of sorts where ideas continue to be tried, examined, 

compared, etc.
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Project Goals

• A “catalog of catalogs” for ARs and AR-related phenomena

– Different data sets, AR identification methods, and regions

– All referenceable

• Data types

– Time series, statistics,

interactive graphics

• Studies, publications,

and presentations

• Overall Usefulness
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Project Goals – Tier 1

• Organizational Framework

– Dedicated web page

– Plan for obtaining, storing and organizing the various data sets…

including data format and retrieval options

– Plan for how the catalog will be updated (i.e., will someone from 

CW3E make all updates or will any contributors be able to make 

updates?)

– Availability of a few initial data sets’ time series and statistics…(mostly 

in text format)
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Project Goals – Tier 2

• Expansion of Catalog

– Active solicitation of additional data sets, perhaps as part of an 

announcement / short news article (e.g., BAMS)

– Expanded options for data formatting and retrieval

– Planning and initiation of broad, comparative studies
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Project Goals – Tier 3

• Interactive Graphics Capabilities

– Develop the ability for users to perform interactive plotting of ARs, 

IVT, IWV, and perhaps other relevant fields

– Plotting will be based on users’ choice of data set, date, domain, and 

AR identification method

– Another announcement may be warranted at this stage
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Sample Data
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• http://www.inscc.utah.edu/~rutz/ar_catalogs/



Sample Data – Timeseries

( NCEP/NCAR – 125ºW, 40ºN)
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Sample Data – Statistics

(NCEP/NCAR – 125ºW, 40ºN)
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Summary

• A “catalog of catalogs” for AR data will be developed at CW3E

– Will serve as a baseline for comparisons between AR climatologies based 

on different identification methods and data sets

– Will include time series, statistics, and eventually graphics capabilities for 

obtaining and viewing information relevant to ARs

• Admittedly very early in this process

– Some sample data is available, but not yet at CW3E web page

• If you’ve developed an objective method for identifying ARs, 

please think about how you could contribute

• Questions? jonathan.rutz@noaa.gov
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