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NOAA Hydrometeorological Testbed at the Hydrometeorological Prediction Center (HMT-HPC)

Established in 2009 to accelerate the transfer of scientific and technological innovations into operations to enhance HPC’s products and services
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http://www.hpc.ncep.noaa.gov/hmt/index.shtml

HMT-HPC Winter Weather Experiment

The Winter Weather Experiment was established to support improvements in HPC’s winter weather forecasts. In its
first two years the experiment has hosted 25 visiting forecasters, researchers, and model developers with 7 different
HPC forecasters serving as weekly facilitators. The focus of the experiment has varied from exploring the role of high

resolution convection allowing models in improving forecasts of precipitation type, snow and freezing rain
accumulations, and mesoscale snowbands (2011), to exploring methods to better quantify and communicate
uncertainty through an exploration of multiple ensemble systems (2012, 2013).
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Figure 2. Subjective evaluation results from the 2012 Winter Weather
Experiment. Participants were asked to compare the ensemble mean
snowfall forecasts from the experimental ensembles to the ensemble
mean snowfall forecast from the operational SREF.

'::".. .
L AT L | J-rl____r___._‘._..hlj .
20110608 /06 UTE 6&—HR QPE 110808 /0B00V033 SFEF 8—ht Mean Praclp (In}

0.01 0,25 0,79 1.259 1.759 2.50 49,00 6. 00 &, 00 0,01 0,25 0.75 1.25 1.75 2.50 4. 00 6.00 &, 00

Operational Impacts:

2.0

provide valuable forecast guidance

-'II I : i H]
. ., iy I
110808 /0600Y030 S5EQ 6—hf Mean Praclp (In)

0.01 0.25 0.75 1.25 1.75 2.50 4. 00 6.00 8. 00

0.01 0,23 0,73 1,253 1.73 Z.30 4.00 &6.00 5,00

Figure 4. (a) Observed 6 hr NSSL Q2 QPE valid 06Z 9 June 2011 and the corresponding 6 hr ensemble mean precipitation
forecasts from the (b) SREF, (c) Storm Scale Ensemble Forecast system (SSEF, 50 members), and (d) Storm Scale Ensemble
of Opportunity (SSEO, 7 members).
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Figure 3. Example of an experimental probabilistic snowfall forecast.

QPF Component of the HWT Spring Experiment

Despite considerable model advances, warm season QPF continues to be a significant
forecast challenge. In 2010 and 2011, HMT-HPC collaborated with the Hazardous

Weather Testbed (HWT) to add a QPF component to their annual Spring Experiment.
The QPF component explored the use of high resolution convection-allowing models
and ensembles to improve warm season QPF.

"|Increased use of high resolution guidance by HPC QPF forecasters
"|ncreased availability of high resolution models at HPC

"High resolution “poor-man’s” ensembles can be both operationally viable and

Atmospheric River Retrospective Forecasting Experiment

In September 2012, HMT-HPC hosted the Atmospheric River Retrospective Forecasting Experiment. This
experiment focused on the predictability of west coast heavy rain events at 3-5 day lead times with a particular
focus on the utility of the 2"d generation reforecast dataset from the Earth Systems Research Laboratory (ESRL)
and high resolution ensembles.
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Figure 5. Subjective evaluation results from the 2012 Atmospheric

River Retrospective Forecasting Experiment.

MetWatch Desk Prototype

During the summer of 2012, HMT-HPC helped prototype a new “meteorological watch”
function at HPC. The proposed new forecast desk would be responsible for the 24/7
issuance of short-term event-driven Mesoscale Precipitation Discussions (MPDs), with the
goal of providing enhanced situational awareness of potential flash flood events. The desk
is currently scheduled to become operational in Spring 2013.
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Figure 6. Example of a Mesoscale Precipitation Discussion issued during the MetWatch Desk prototype.

Object-Oriented Verification

Since 2010, HMT-HPC has been using the Method for Object-Based Diagnostic Evaluation
(MODE) tool to verify 24 hour precipitation forecasts. The MODE tool is an object-
oriented verification technique developed by the Developmental Testbed Center (DTC)
that provides additional information about why a forecast was correct or incorrect (spatial
displacement, axis angle difference, etc.). MODE verification is available daily at HPC
through an internal website.
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Figure 7. Example of precipitation objects identified in the (a) forecast and (b) observed fields. Dark blue objects are
unmatched, indicating that a corresponding object could not be found in the other field. All other objects are matched
with the object of the same color in the other field.

CSTAR Collaboration

Through the Collaborative Science, Technology, and Applied Research (CSTAR) Program,
HMT-HPC is working with Stony Brook University (SBU) to identify tools to improve
forecasts of high impact weather. As part of this collaboration, a Rossby Wave Packet tool
developed by SBU has been transferred into HPC operations, and the 2013 Winter
Weather Experiment will explore SBU’s ensemble sensitivity analysis tool.
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