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The Hurricane Intensity Estimation (HIE) algorithm has it's roots from the
operational Advanced Dvorak Technique (ADT) developed at CIMSS.

The HIE will produce objective tropical cyclone (TC) intensity estimates
using long-wave infrared imagery from GOES-R Channel 13 (10.1-10.6um).

Algorithm specifications:

— Wil operate every 30 mins. from GOES-R full disk coverage at full spatial
resolution for all active TCs in Atlantic and East/Central Pacific basins.

— Accuracy/Precision requirements: 6.5/8.0 m/s (estimate of TC maximum winds).

Project stakeholders include:

— NOAA/NWS/National Hurricane Center (NHC) and Tropical Analysis and
Forecast Branch (TAFB)

— NOAA/NWS/Central Pacific Hurricane Center (CPHC)
— NOAA/NESDIS/Satellite Analysis Branch (SAB)
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———————— Intensity------- -Tno Values-- ---Tno/CI Rules--- -Temperature-
Time Final/MSLPLat/Vmax Fnl Adj Ini Cnstrnt Wkng Rpd Cntr Mean Scen Eye Temp : 18.6C Cloud Region Temp : -74.2C
Date (uTc) CI MSLP /Biasadj/(kts) Tno Raw Raw Limit Flag Wkng Region Cloud Type
1999sEP08 151500 3.0 1000.0/ +0.0 / 45.0 3.0 3.0 3.0 NO LIMIT OFF OFF -15.86 -27.61 SHER]
1999SEP08 161500 3.0 1000.0/ +0.0 / 45.0 3.0 3.0 3.1 0.1T/hour OFF OFF -6.16 -28.89 SHEA Scene Type : EYE
1999SEP08 171500 3.0 1000.0/ +0.0 / 45.0 3.0 3.0 2.5 0.1T/hour OFF OFF -5.56 -33.82 IRRC
1999sSEP08 181500 3.0 1[_)00..0," +0.0 / 45.0 2.9 2.9 2.5 0.1T/hour WRN OFF -19.96 -36.52 IRRC] Positioning Method : MANUAL
<records deleted from listing>
1999SEP11 031500 4.6 975.2/ -2.0 / 79.6 4.6 4.6 4.6 NO LIMIT OFF OFF -58.76 -71.83 UNIF
1999sEP1l 064500 4.7 974.0/ -1.5 / 82.2 4.7 4.8 4.8 NO LIMIT OFF OFF -47.06 -68.08 EMBC Ocean Basin : ATLANTIC
1999sgP1l 074500 4.8 972.0/ -1.6 / 84.8 4.8 5.0 5.0 NO LIMIT OFF OFF -59.86 -70.36 EMBC Dvorak CI > MSLP Conversion Used : ATLANTIC
1999SEP11 084500 4.8 972.2/ -1.4 / 84.8 4.7 4.5 4.5 NO LIMIT WEN OFF -46.46 -69.65 UNIF
1999SEP11 094500 4.8 972.1/ -1.5 / 84.8 4.6 4.5 4.5 NO LIMIT WEN OFF -62.46 -69.24 UNIF ) L.
1999SEP11 104500 4.8 972.2/ -1.4 / 84.8 4.6 4.8 4.8 NO LIMIT TWEN OFF -64.36 -68.35 EMBC Tno/CI Rules : Constraint Limits : 1.5T/éhr
1999sEP11 114500 4.8 972.2/ -1.4 / 84.8 4.7 4.8 4.8 NO LIMIT WEN OFF -60.96 -67.65 EMBC Weakening Flag : OFF
<records deleted from listing> Rapid Dissipation Flag : OFF
1999SEP12 214500 6.1 945.7/ +0.2 /117.4 6.0 6.0 6.0 NO LIMIT ON OFF 19.14 -67.50 EYE sk e ek e ok ok e ok ek ok ek e e ok gk Ao de ok ek de ok dede ek e e e e e e ek ok
1999SEP12 224500 6.1 945.6/ +0.2 /117.4 6.0 6.0 6.0 NO LIMIT ON OFF 19.24 -70.46 EYE
1999SEP12 234500 6.1 945.6/ +0.2 /117.4 6.0 6.0 6.0 NO LIMIT ON OFF 19.24 -69.12 EYE T3 IR ra . BE.CL =
1999SEP13 004500 6.1 945.7/ +0.3 /117.4 6.0 6.0 6.0 NO LIMIT ON OFF 19.74 -71.65 EYE 33 IR 23.61 68.82 COMBO
1999SEP13 014500 6.1 945.7/ +0.3 /117.4 6.0 6.0 6.0 NO LIMIT ON OFF 20.54 -68.80 EYE 34 IR 23.66 69.03 COMBO
1999SEP13 024500 6.1 945.7/ +0.3 /117.4 6.0 6.0 6.0 NO LIMIT ON OFF 21.44 -69.21 EYE 33 IR 23.60 69.25 COMBO
1999SEP13 064500 6.4 938.1/ +0.5 /124.6 6.2 6.4 6.4 NO LIMIT OFF OFF 19.14 -69.40 EYE 28 IR 23.86 70.09 COMBO
1999SEP13 074500 6.4 938.1/ +0.5 /124.6 6.3 6.4 6.4 NO LIMIT OFF OFF 18.84 -69.23 EYE 29 IR 23.91 70.31 COMBO
1999SEP13 084500 6.4 938.2/ +0.6 /124.6 6.4 6.6 6.6 NO LIMIT OFF OFF 19.44 -70.73 EYE 28 IR 23.97 70.54 COMBO

<records deleted from listing>



HIE Current Status

 AER has reviewed the AIT/CIMSS responses to the HIE
reference code audit, and closed most of the issues. There
were 12 code issues that needed further clarification, and
the AIT responded directly to some of them. The
remaining items were responded to by Olander (CIMSS).
o The AWG Winds/HIE team will continue to support and

work with Harris/AER to help ensure they meet their
reproducibility requirement for the HIE product.

« HIE Validation phase continues.

— HIE continues to meet/beat performance specs on
Proxy cases.

— Focus on feedback/comments provided by NHC in
concert with GOES-R PG activities.



HIE Validation

Evaluation of HIE on Atlantic TCs in 2011 by Jack Beven (NHC).

o AWG Winds/HIE Team provided real-time HIE products using MSG-9
SEVIRI.

2011 sample dominated by weaker less-organized systems, where
ADT/HIE are known to be less accurate.

Despite this, in most cases the HIE estimates were found to be close
to NHC Best Track intensity estimates. The higher temporal sampling
(15-min) makes the HIE somewhat more responsive to short-term
changes than the operational ADT (30-min).

The HIE does not employ the new Wind>MSLP conversion, leading to
some higher MSLP estimate biases.
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HIE CIl vs. NHC Best Track Max Winds
-- Atlantic TCs in 2011 --
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”Deep-Dive”
HIE Validation Tools

Display HIE automated
storm center position
versus “ground truth” and
forecast interpolation
positions.
— Provides visual method
to determine accuracy of

HIE automated storm
center selection position.

— Can be compared to
aircraft reconnaissance,
if available.

Example display of storm
center location information.

N\
NHC Forecast

Interpolation




Ideas for future enhancements §E
and application of HIE to address |
NWS operational needs a

 The HIE “parent” ADT algorithm continues to progress

and improve through advances and upgrades supported
by GIMPAP and PSDI efforts. Since the HIE code was
frozen in 2010, the HIE will not have some of the
current/pending ADT capabilities. For example:

o Manual over-ride

o New Wind>MSLP Conversion

o Internal code for MW data inputs

o Latest science-based performance upgrades

* Need to be sure there is an opportunity to incorporate
these latest improvements into the HIE before NWS
operational deployment.



