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Part 1. Background
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Concept: The coastal measurement ir
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to the precipitation and cloud

measurements at mountaintop.
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Measurements in N. CA Show a Qtasear Relationship Between Crddsuntain AR
Moisture Flux (3axis) and Mountaintop Precipitation-axis)
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Center for Western Weather

and Water Extremes FigureCourtesy AM. Ralph Ralph et al., 2013HM
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WestWREF is a configuration of WRRW v3.9.1.1 Unique Forecast Challenges Posed by
Western US Extreme Events

With domain, dynamics and physics options tailoj
to AR prediction.

Challenge Primary References
NWP

Shortcoming

AR Landfall Locationand Wick et al. (2013)
20°N Characteristics strength of water Ralph et al. (2017)
vapor flux
35°N
Extreme Overprediction Ralphet al. (2010)
Precipitation of light rain, Ralph andettinger
30°N Skill Underprediction (2012)
of extreme Sukovictet al. (2014)
amounts
25°N
Snowlevel Lowprecision, Whiteet al., (2010)
Biases near Neiman et al. (2014)
20°N terrain Minder and Kingsmill
(2013)

150°W 140°W 130°W 120°W

Center for Western Weather http://cw3e.ucsd.edu/westwrf
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Multi-factor orographic precipitation error in NWP
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Lead Time (days) | WestWRF GFSeforecast

1-2 0.82 4.29
3-4 2.25 4.53
5-6 4.65 7.37

Center for Western Weather Martin et al.. 2018IHM
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Diagnosing Model Flaws Using the MuKactor Relationship
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Center for Western Weather
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For a set of observed storms (black), we
can evaluate the error iny for a

hypothetical mode(in blue).

We could also use the leastuared
relationship to ask how much is the
error improved or worsened

(1 'Q )if the observed forcing is
substituted in the linear formula.

We could do the same by substituting
the observed response relationship and
measuring the fractional change in error

(Q ).

cm m S

Martin et al., 2018IHM
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Contribution of Simulated Forcing and Response to NWP Efror
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Part 2: CW3E AR Landfall Verification Toc

GFS 6 day forecast for 04/06/2018, 750 k§ghthreshold
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Forecasted objects shaded (unmatched objects in gray)
Observed objects contoured (unmatched objects in black)

-use MODEMethod for Object-BasedDiagnosticEvaluation) to find objects based on IVT
-consider both observed (model analysis) and forecast for 5 models

-Object detection based on threshold and aspect ratio

-AR detection additionally considers geographic location, angle and size

-compute stats for each AR: Landfall Position, Spatial Overlap, Intensity, and Angle

Center for Western Weather Slide Courtesy IDeHaan
and Water Extremes :
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Motivation & Benefits of ObjeeBased Verificatiorf

Correlation 0.0
Coefficient

Probabilityof 0.0 0.9
Detection

False Alarm 1.0 0.9
Ratio

GilbertSkill 0.0 0.1
Score
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