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R STATISTICS

R ~ the dominant language in the statistical research

community.

R is Open Source and free.
Runs on most operating systems
Nearly 2,400 packages contributed.

Some
useful packages

- verification

. fields (spatial stats)

- radiosondes

- extRemes

- BMA(Bayesian Model Averaging)
- BMAensemble

- circular

- Rsqlite

~

- SpatialVx

- Rgis, spatstat (GIS)

- ncdf ( support for netcdf files )
- rgdal (support for grib1 files)

« INOMADS (support for grib2 files
archived by NCEP)

« Rcolorbrewer

. randomForests



MODEL EVALUATION TOOLS (MET)
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MET MET CAPABILITIES S

Model Evaluation Tools
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NEW IN MET: SERIES ANALYSIS TOOL
GEOGRAPHIC REPRESENTATION OF SCORES

series_cts_HSS_g10.254
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Config=AFWAOC_WRFv3.5 Season=WINTER Init=00UTC Fcst Hr=42h series_nam_st2_24hr_fcst_summer.nc




OBJECT ORIENTED METHOD: MODE

HOW IT WORKS

HEl \Vatched Object 1
Il Matched Object 2

HEl Unmatched
Object

Radius=5

ObjectThresh
>6.35 mm

MergingThresh
>5.7 mm

Merging

No false
alarms

OBS

Radius=5

ObjectThresh
>6.35 mm

MergingThresh
>5.7mm

Merging
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USING MODE ON PROBABILITY
FIELDS



QPE_06 >12.7 MM VS. 50% PROB(APCP_06>12.7 MM)
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MODE FOR DIFFERENT PROBABILITIES - MAY 11, 2013

NWS PoP - Percent chance that rain will occur at any given point in the area.
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| NWS PoP = C x A where I
| "C" = the confidence that precipitation wil s
1 occur somewhere in the forecast area :
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| "A" = the percent of the area that will receive
: measureable precipitation.

""""""""" Prob>2.54 mm







APPLYING SPATIAL METHODS TO ENSEMBLES

Areas of rainfall r greater than threshold T

F1
P(r>T)

1/3
2/3
1

@ .
Obs ® Centroids

P(r>T)

1

Lot

Ensemble Mean Object

o
Obs

As probabilities: Areas do not
have “shape” of
precipitation areas; may
“spread” the area

AS mean:

Area is not equivalent to
any of the underlying
ensemble members
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EXAMPLE

MAY 11, 2013
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SPREAD
INCREASES
WITH TIME

APCP(r15)gt2.54

9km-std_merge
Valid 20130511 03Z, 3-hr fcst




INDIVIDUAL okm-std_merge

M ATC H E D APCP(r15)gt2.54 Valid 20130511 15Z, 15-hr fcst
OBSERVED
OBJECTS
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Some observed
objects do not have
ensemble means
matched - this may
be good information
to have

‘ pTC
Bevelopmenial Testbed Center

Matched Forecast Area (grid squares)
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May 2013:

27 Days of
Matched
Observed/Forecast
Pairs

FORECAST
AREA

High bias on forecast
area.

Sometimes ensemble
mean is in middle of
attribute distribution
and sometimes is it
dominated by 1
member
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WHAT NEXT?

- Now that we have abillity to keep track of all member objects
paired with observed objects
- Rank Histograms of individual attributes (i.e. area, centroid latitude,
longitude, complexity)
- Distribution of Attributes
- Individual attributes may be used prognostically
- Paired Forecast-Observed attributes used diagnostically
- Summary with Inner Quartile Range
- Spread-Skill diagrams
- Diagnostic Analysis

- How many ensemble means are not matched even though members are
indicating the event may occur

- Evaluation of probability fields using MODE objects in new ways



THANK YOU

DTC: http://www.dtcenter.org
MET: http://www.dtcenter.org/met/users
MET HELP: met_help@ucar.edu

Emall: jensen@ucar.edu
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