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Research Summary:

Advancements to the HNMMB ‘end-to-end’ automation system: As of the end of Q4
2015, all major milestones of the HIWPP project have been achieved, with the
exception of comprehensive testing and evaluation- a task that is recommended to be
merged with the on-going HNMMB R20 efforts at EMC (HNMMB is a potential
replacement for the operational GFDL hurricane model). It should also be noted that
there were few land-falling storms in the 2015, the season on which our developmental
efforts were focused. The defined milestones and their respective completion dates are
shown in Table 1 below.

Milestone Completed

v Configuration & Testing Dec 2014

v" HWRF Physics Transitions Sept 2014

v’ ldealized Framework April 2015
v" HWRF Vortex Tracker Jun 2015

v HWREF vortex initialization and cycling Dec 2015

v Semi-Real Time testing Complete

Multi-Season Testing, Verification, Rainfall Evaluation On-going at EMC

Table 1: Milestones of the HIWPP project and their completion date.

To systematic improvements and upgrades, the most notable addition to the packages in
Q4 was the inclusion of multi-storm initialization and relocation. The capacity to forecast
and track multiple storms as existed for some time, but only for cold-start cases. The
addition of multi-storm initialization allows for improved initial conditions in the model,
resulting in more improved forecasts. The tool is fully version controlled and continues to
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work seamlessly on the NOAA supercomputing clusters Jet and Theia. The Zeus cluster
was taken offline in late 2015. Forecasters, collaborators, and other interested parties may
view the dozens of diagnostic plots that are automatically generated and made available
by linking directly to the website “http://storm.aoml.noaa.gov/hnmmb” for the 2015
quasi-real time and for some retrospective runs from 2012. A screenshot of the website is
given in Figure 1.
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Figure 1: Screenshot of the website “http://storm.aoml.noaa.gov/hnmmb” displaying various diagnostic
plots produced for cycles run by the HNMMB system.

A note on Vortex Relocation and Initialization: Vortex relocation and initialization had
been fully automated within the HNMMB system. Progress continued into Q4, with the
scheme being parallelized to increase computational efficiency and reduce wall time. The
capability to initialize multiple storms was also added (although this particular feature has
not yet been fully automated). With this addition, all of the major technical milestones of
the HIWPP project have been achieved. Figure 2 below shows a plot of mean seal-level
pressure (MSLP) for Hurricanes Ignacio and Jimena. The figure shows images from
‘before” and ‘after’ the vortex relocation and initialization procedure for a single cycle,
demonstrating the capability of multi-storm initialization.



http://storm.aoml.noaa.gov/hwrfb
http://storm.aoml.noaa.gov/hwrfb

./‘ H

IGNACIO 12E Domain 01 BEFORE JIMENATL
BEFORE

BEFORE Initialization and

Relocation

AFTER o ! (

Domain 01 AFTER

Initialization and '
Relocation

\

Figure 2: ‘Before and After’ plots of Mean Sea-Level Pressure (l\)IéLP) for the outer‘gﬁa innermost
domains, demonstrating initialization and relocation for multiple storms, namely Hurricanes Ignacio and
Jimena for the cycle beginning Sept 03 at 00Z during the 2015 Pacific season.

Hurricane HNMMB SVN repository: All development relative to the HIWPP program is
version controlled in accordance with NOAA standard practices and procedures. In
collaboration with partners at EMC, the HRD modeling team maintains the SVN
repository, “https://svnemc.ncep.noaa.gov/projects/hnmmb”. Use of the repository
ensures the contributions from all collaborators are integrated into a common "latest and
greatest” version of the code. Updates to the existing scripts and codes are periodically
committed by team members. We also periodically updated and documented the project
progress to the umbrella project HIWPP.

Presentation: A project update entitled “HNMMB: Weaving the Proven Successes of
HWREF into the NEMS Framework” by Steven Diaz and co-authors was presented at the
American Meteorological Society’s 32" conference on Hurricanes and Tropical
Meteorology, April 17-22, 2016, San Juan, PR
(https://ams.confex.com/ams/32Hurr/webprogram/Paper293537.html). This presentation
provides an overview of the developments and also on some of the results related to
impacts of physics, vortex cycling and real-time testing of the multi-storm capability.

Management Activities
No activity of note.

Research Performance Measure: All objectives are on track.
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