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GOALS:

¢ Whatis the role of the Saharan
Air Layer?

¢ What s the role of upper-level
wind patterns?

¢ Areintense convective bursts key
to formation/intensification?

DEPLOYMENT DETAILS

+ Two Global Hawks, one for the
environment, one for inner-core
measurements

¢+ Deployed from Wallops, VA

¢ 5 week deployments
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NASA

¢ Payloads

o AV-S "Environmental™ instrument Configuration

(AV-6)

NOAA/NCAR Dropsonde Ame///: \/

"e CPL  NASA/GSFC
U. Wisc. Interferometer sounder Cloud Physics
= AV-1 "Over Storm” Instrument Configuration Lidar
(Av-1)
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HIRAD / ! V - T
NASA/MSFC SFMR-type scanning HIWRAP HAMsR JPL microwave
radiometer NASA/GSFC Doppler radar sounder
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2012 HS3 Fight Tracks

TS Nadine, Sept. 19-20
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HS3 Observations of !.eslle’s
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Structure of Tropical Cyclone Outflow ~~:f:;;s;a$

(Doyle talk, Session 8A) s

e Goal: To characterize the TC
outflow structure and evolution

e Dropsondes analyzed from the 6-7
Sept 2012 AV-6 ferry flight

-6 sondes released in Leslie
outflow

e Sondes show thin layer of outflow
just below tropopause, with max.
observed wind speed of 33 m s

* Along the shear layer at top of
outflow, Ri<1.0. CPL and visible
imagery suggests there is
turbulent vertical mixing
occurring.

(From Doyle, P. Black, NRL; Braun GSFC)
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NASA

Structure of Nadine’s (2012) Outflow HU,%::;S:;‘“

STORM,
SENTINEL

(P Black talk, Session 8A) WHs3
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Flow Transitions in Nadine’s Outflow A\l
Just North of the Storm Core

Sharp transition in U and V
near top of cloud layer:

e U peaks near top,
increases east of clouds

e VV changes sharply from
southerly to northerly above/
near cloud top

Height (km)
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The TC Diurnal CVC'E (Dunion talk, Session 15C) (&

SENTINEL

HS3

TC Cirrus Canopy Thermodynamic Structure
Hurricane Nadine: 15 Sep 2012

e Goal: Understand the impact of
diurnal processes on the TC cirrus

canopy;

Clrrus Canopy 225 o
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Melgrtbm)
GPS Dropsonde

e Approach: Use Global Hawk-
deployed GPS dropsondes to
observe changes in the cirrus

canopy temperature structure
(near local sunset);

0015.9.1 132425079 NASAMS3 3042, Clobal Hamk, NASA 872 (AV-6
0 8 1 70 180 190 200 210

e Findings: A temperature
inversion forms at the top of the
cirrus canopy near the time of local
sunset, creating a “double
tropopause” structure. Possible
linkages to the initiation of TC

;A Cirrus Canopy Top (CPL) | \ \\
1 Cirrus Canopy Inversion | ‘

diurnal pulses observed in mature 7 g i - |2 _Topopause nversion
storms: = E N — :
GOES-13 IR (11- um) Global Hawk GPS Dropsonde
14 Sep 2345 UTC 15 Sep 0000 UTC

From J Dunion and C. Thorncroft ~2.5 hr after sunset ~2.5 hr after sunset
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Flight Times As a Function of
Nadine’s Life Cycle

Post-tropical low
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How do the radiative effects of dust aerosols /i3

STORME
S SENTINEL

impact d developing Nadine? (Nowottnick talk, session 9a) HS3
Aerosol Radiative Impacts on TS Nadine on 9/12/12 00z
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B0 RH{%} Fader Refectviy(dBZ) Winds, TC » 8142012, DTG » 2012001438, Lasd e = 8 h, Feal-wme COAMPS.TC
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A - SAL, Shear and Nadine

: (Hence talk, Session 8A)

. ® Analysis with aircraft and satellite observations and model

60% output

| k8 RH B. ¢ Complexinteraction between dry air to west, SAL, and

% Nadine’s circulation

e e _, _ B, * Minimal penetration of SAL into storm center
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HURRICA NE

Nadine Survives Despite Adverse Conditions [ ¢
(Sept 19-20)

HS3
* Despite strong vertical shear (~25-30 kt between 850-200 hPa) and low SSTs
(~22°C), Nadine survives

e Dropsondes reveal warm core structure near center through most of the
troposphere

*NHC uses HS3 observations, among others, to maintain Nadine as a tropical storm
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Investigating Nadine’s resilience: ~"\

STORM
SENYINEL

quantifying wind structure change e

14-15 September 2012 (RF3) Inner Circuit
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-5 0 5 10 15 20
Average Tangential Cyclonic Velocity (m/s)

Calculating the change in circulation
helps quantify growth of circulation
and storm resilience

Level (hPa)

e Goal: Determine the vertical
structure and time evolution of

circulation using actual data. L NHCHUORDAT
65'7 ... Intensmes &

e Methodology: Average tangential
velocity determined from a simple
average of circulation about a
circuit’s perimeter.

e While the maximum wind intensity
of Nadine decreased between these
two flights, the areal extent of the
circulation increased, as hinted in
satellite imagery as well as depicted
in the increase of tangential velocity
at all levels up to 400 hPa.

Increase of ~5 m/s
at all levels up to 400 hPa

20 September 2012 (RF4) Inner Circuit
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From Boothe, Montgomery, NPS
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Impact of HS3 Dropsondes on COAMPS-TC  #%.%
Forecasts of Hurricane Nadine (2012)

(Doyle talk, Session 8A)

e Goal: To assess the impact of
HS3 obs. on forecasts of Nadine

e Dropsonde impact
experiments performed for
19-27 Sep. (3 flights)

-Red, with HS3 drops

-Blue, no drops with
synthetics

e COAMPS-TC Intensity and
Track skill are improved greatly
through assimilation of HS3
Drops.

(From Doyle, NRL)
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Validation of Satellite-Derived Cloud Top Heightsl

in Tropical Cyclones using HS3 Observations

e Goal: Utilize HS3 over-flight Pls: Christopher Velden and Sarah ﬁ;!:'

measurements of TCs to assess
the quality of cloud height

(Talk in Session 9A)

Time (UTC)

. . f I CPL Log Extinction, S-HIS Dual
esumates derlved rom ateSt Regression Cloud Top, and ACHA Cloud
NESDIS Satelllte algorlthm (ACHA) Height for 20120915 from 07 to 08 UTC
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SAL Structure on Aug. 24-25

e TRMM data (below) shows the movement of the
circulation center well north of the ITCZ

800 hPa relative humidity
and wave-relative winds

e Dropsonde data (right) shows a well defined

circulation center in the wave-relative flow with dry 8
SAL air wrapping around the southern side of the o
wave ”
n
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@l White circles shows the track of the 700 hPa
g vortex center S
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& - . SALStructureon Aug. (150
24-25
: iR : eCross sections from west to east (below)

e Deep region of dust to the west gradually
splits into two regions

10 12 14 16 18
oL 2L ¥ 91 8I

e Southern region of dust extends farther
south than suggested in GOES SAL product
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Dropsonde Analysis of TS Humerto’s 3D Thermal
and Wind Structure (Sept. 17, 2013)
Jeffrey B. Halverson, Alex Martin (UMBC(C)

e Highly asymmetric structure w/ 21 m/s wind max creating convergent zone in NE quad

e Deep convection located downshear left

e Warm anomaly
in low levels, to

ccrcgt-hi,——'. . 1':;."{'}
: 4 Lee, VN Ry
:'.illk

right of center,
likely subsidence-

driven
e Kinematic, rain & AR rrredd257 | ot iiEERaTT T fi‘gi% —
. . §izis) : A 1.'"‘ :
thermal fields Yy il A1 e (LAY

consistent with a
shear-forced, I Loy
wave number 1 3i R
asymmetry



What Killed Invest 95L7? :‘t

N SENTINEL

See related poster by Fritz and Wang, Thursday >
e NHC forecasted 70% chance of
19-20 September 2013 i
_ o . development, but failed to form
RelauvieHu":4'd'tizandQYV'niBarbfc‘ * Lots of dry air at mid-upper levels
' _ e & e Dropsonde data suggests multiple
® - .
22 & .= subsidence layer aloft . :
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The 2014 HS3 Campaign L

e Science Operations Period “YAUG 26-SEPT 29

* Originally planned 4 weeks, NOAA funding
extension of operations

— 5th week of aircraft/science operations
— Up to 5 flights (3 environmental, 2 over storm)

— Contributing mission scientists to participate at
Wallops Island



Data links available at
http://espo.nasa.gov/missions/hs3/

First Global Hawk landing at Wallops
Flight Facility, Sept. 7, 2012.




