Motivation \mproving our understanding and forecasting of hurricane genesis and

intensity changes remains a challenge for the operational and research communities. O N O O EgE

Significant amount of work remains to be done in validating hurricane forecast S c I e n ce I nveStI g atl O n S fa c I I Itate d by th e
models, understanding their sensitivities and improving their parameterizations. None

of this can be accomplished without a comprehensive set of of multi-platform and

multi-sensor observations that are relevant to both the large-scale and the storm-

JPL Tropical Cyclone Information System

To facilitate hurricane research, we developed the JPL Tropical Cyclone Information
System (TCIS). We illustrate here how the information system can be used for
hurricane research and applications.
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(satellite, airborne and in-situ) and model output, relevant to both the large-scale and

the storm-scale hurricane processes in the atmosphere and in the ocean with the Jet Propulsion Laboratory, Pasadena, CA 91109
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- help improve hurricane forecast accuracy by facilitating validation and

improvement of hurricane models through comparison with observations and TC I S D t A h 0

development of new data assimilation techniques a a rC |Ve : M O D E L EVAL UATI 0 N
- enable studies aimed at developing new algorithms, sensor systems and _CFAD Reﬂectlwty 85 GHZ Hpol

missions. e s—
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ger—= | Exposing the need for precipitation data assimilation

STRUCTURE : Evaluating the initial conditions
85/91 GHz V pol (sat. resolution) — 02 Sept. 2010 - 85H
Note that the realistic storm structure does not ) P,

develop until 12-18h into the forecast cycle

The realism decreases after the 42h forecast

OBSERVED

WRF—Rita Domnain = 402x: 02p s;Date /Time: 2(

The model has a very large eye and does not show
the observed eyewall replgtement cycle
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S R L SRR Figure 1. Comparison of two members of an ensemble of high-

resolution WRF simulations of Hurricane Rita (2005), each
member reflecting different microphysical assumptions. We
used the geophysical model fields as input to instrument
simulators to produce microwave brightness temperatures and
radar reflectivity at the TRMM (TMI and PR) frequencies and
polarizations and compared to the observed (radar reflectivity
(2D and CFADs in the first two columns) and brightness
temperatures — last two columns). Such comparisons highlight
those parameterizations that yield a more realistic forecast.
This will help the forecasting in two ways: i) providing guidance
as to the optimal set of physical parameterizations; ii)
improving the data assimilation outcome by designing model
forecasts whose radiometric signatures are close to the
observed, thus increasing the relative importance of the
observations during the assimilation.
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The JPL Tropical Cyclone Information
System (TCIS) was developed to support
hurricane research. It has two
components: a 12-year global archive of
multi-satellite hurricane observations
and, what was a near real-time portal,
that supported the 2010 NASA Genesis
and Rapid Intensification Processes
(GRIP) hurricane field campaign.
Together, data and visualizations from

Figure 2a and 2b. Using satellite observations to evaluate the Experimental version of HWRF (HWRFX) in forecasting Hurricane Earl
Found that It takes 12 to 18h (even 24h) for the model to develop realistic structures! By that time the forecasted storm position
has likely drifted from the observed and the modeled storm is developing in conditions different from that of the observed! The
long spin-up time might be the result of sub-optimal initial conditions which do not contain the observed precipitation structures!
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TCIS Data Archive: Climatology — Environmental Humidity and TC Intensity and Change

the near-real time system and data Longtao WUISZV thlgll\SlulHﬁgtlz)% gf;ellx;fnl; (1)3;;11 }"I"ailagmglé}llllt%i :1 SEhl‘ellcllJ ?;?;rfll ﬁ?ll;ltllllan Hs = . .. Figure 3. Normalized RH as a function of = = = The principal findings from this investigation are:
archive can be used to study hurricane | $iefsroon Pengsona s o US. sand ot uam on Sy Docember 8, 2002 Tho compos Jiang, 2012: “Relationship of Environmental Relative Humidity with Tropieal | & ! e, o] Mo o onment () medium F ‘ F - .|| - Environmental Relative Humidity (ERH) in the free
process, validate and improve models, \éiséit;lteggggrr&irxgrgc{r ;emnfgr(sﬁ;ﬁ; make up the AIRS sounding system. This storm can also be seen with Cyclone Intensity and Intensification Rate over North Atlantic”, o be submitted e e eane o = T environment; and (c) far environment. The "= : ttr‘OpIIIOSI:I:))I’leri| declrease§ with t‘lrrllle as the TC evolves while ERH
and assist in developing new algorithms ' - e . normalization is with respect to the mean RH  (a) a——=e | in the boundary ‘ayer Is generally constant.
5 w0 ool . profile averaged for all 198 TC cases over the = 2o - Higher intensity TCs have higher ERH.
and data assimilation techniques. DATA = ol _! " North Atlantic from 2002 to 2010 (see K - TCintensification rate is positively correlated with ERH above
198 North Atlantic Ocean TCs from 09/2002 to 11/2010 based on NHC Best Track Data E __ _ _ —h == N Se‘;':c’ﬁ'ﬁg:ﬁgtfggr':e'fe“r:te t}])ggﬁrfgﬂ;gfa”net': N i B the boundary layer. Rapidly intensifying TCs are associated

with higher ERH than weakening and neutral storm:s.
However, the difference between rapidly intensifying and

74 Cat 1-5 hurricanes (37%)
36 Cat 3-5 hurricanes (18%)

NASA Sot F‘vf:wl.lfn_c? ‘L.f).or.n-:.'y
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GRIP Data Portal GRIP portal: Bringing together satellite observations, large-scale models and airborne data

Just after genesis - 14th September 2010, 23Z

"‘“ Jet Propuision Laboratory
California Institute of Technology

The near real-time (NRT) web portal, developed to facilitate
the GRIP field campaign, integrates model forecasts with
satellite observations from a variety of instruments and
platforms. The unique features of the portal allow users to
interrogate a large number of atmospheric and ocean
variables to better understand the large-scale and storm-
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intensity changes. By including a diverse set of satellite
observations and model forecasts, it provides a good spatial
and temporal context for the high-resolution, but limited in
space and time, airborne observations. Such knowledge is
essential for the experiment design, providing critical input
for the flight planning and serving as a very rich source of
information in the analysis stage of the airborne experiment.
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Convective activity, as depicted by the observed Rain Indicator, overlaid with ~Moisture — observations ot Total Precipitable Water (from AMSU) on June Genesis and Rapid
The inclusion of specific products was also supported by several other projects (CloudSAT, QuikSCAT, MLS, AIRS, HURSAT). The NRT GRIP portal . . d . Zoth OOZ 1 d . h . ﬂ f h f h h f h Int ificati £
was developed with contributions from the Marshall Space Flight Center, NRL, NPS and the science teams of the PREDICT (NSF) and IFEX (NOAA) GFS anaIYSIS Of CO-MmMoving ﬂOW on June 22 (left-PGIO6, rlght - PGIO7) — ( )9 overlaid wit COo-Imoving 1ow 101 c€acil 0 the poucnces 1rom the sgtzlrlistlecgirggrr:g?nd
field experiménts wWhich had 'similar to GRIP's goals and ran highly coordinated missions. by the 22nd PGIO6 ShOWS no Signs Of development Whlle PGIO7 haS GFS 48h f()recaSt Stating on June 18th at OOZ PGIO6 haS dry air north Of the in-situ o'bservations

convection near the center. PGI07 became hurricane ALEX. center while PGIO7 1s in moister environment. L o —
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