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Harvard Water Vapor &otopologueData

In Situ Evidencef Convective Injection of @
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Summertime convective plumes observed over Continental U.S.

Hydrationplumesobserved to add upo ~10 ppmvabove400 K

Hydration plumes evident up to ~430 K

Theseeventscircumventtemperature control of tropopause
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HWYV In Situ Data by Season & Region

Seasonal & Regional Differences, Summer Plumes over U
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Convectiorng Two Sources: 1) NAM & 2) MCCs
NAM Over Central America & SW U.S.: MCCs Over Great P
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http://www.cimms.ou.edu/~doswell/Monograph/Synfig05.GIF
http://www.ametsoc.org/AMS/amshomepage.cfm

Dynamics; Development of NAM AntCyclone

Seasonal Development of North American Monsoon at 390
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Satellite Evidence of Convective Injection ¢OH
MLS Measurements of H20 at 10@3g JutAug 20052013
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SEACARGAUg. & Sep. 2013, Houston TX
ER2 Flight Tracks & Vertical Profiles
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SEAC4RSSource Regions @onvective Influence
Convective Clusters in Mexico, Gulf Coast & Central U.S.
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SEAC4RSNn Situ HO Data
Two Criteria for High Water @verworldy & . dzA¥xirédna 3
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SEAC4RSHIgh Water irOverworldStratosphere
In Situ Observations of High Water

SEAC4RS HWYV High Water

® Water >6 ppmv @ >380K
‘ ® High Water Vapor Points (<430 K)
\ O High Water on August 27, 2013

= Flight Track of August 27, 2013
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SEAC4RSHIgh Water & Convective Influence
Good Correspondence Between Regions with High & C.1.

SEAC4RS HWV High Water & Lenny Pfister's Convective Influence

® Water >6 ppmv @ >380K
‘ \ ® High Water Vapor Points (<430 K)

O High Water on August 27, 2013
= Flight Track of August 27, 2013
®* Lenny Pfister's Airmasses with CI




SEAC4RSHIgh Water & Convective Influence
Good Correspondence Between Regions with High & Cl

SEAC4RS HWV High Water & Lenny Pfister's Convective Influence

® Water >6 ppmv @ >380K

‘ ® High Water Vapor Points (<430 K)
\ O High Water on August 27, 2013
= Flight Track of August 27, 2013
° ®* Lenny Pfister's Airmasses with CI
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Flight of August 27, 2013
Sample MCS Outflow over Great Lakes Region
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Convectively Sourced Plume in SEAC4RS
Plume inOverworldStratosphere Observed on Aug. 27, 201:

450 &® I I I
= All SEAC4RS Data
a0k : ' « August 27, 2013
Dive 4

. Dive 5

X

Qo

-

@

(D)

o

=

(D]

|_

@

c

(4D]

o

D_ [

@ | o % ‘
,Ap-..:_l_b_l...........,. | . JSen

14 16 18 20
Water Vapor Mixing Ratio (ppmv)



O3 (ppbv)

Minimal Impact on Other Trac8pecies
Tracers Plotted vs. {& Colorcoded by Water VMR
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Overshooting Top Detections Using GAOES
All OT Detections in 4 Days Prior to Aug. 27, 2013

Aug. 25¢ Aug. 27
Storm Systems over the Great Lakes
w/OTs denoted by colored squares
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240, Aug. 28

239, Aug. 27

1238, Aug. 26

237, Aug. 25

Trajectory Model by Ken Bowman

236, Aug. 24
OT Analysis by KBedka



Linking Aug. 27, 2013 Plumes to Storm Systerr
Flight Track, OT Detections & Bdicectories

Backtrjectories from Aircraft Plume
Encounters Link to OTs & Storm Systems
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237, Aug. 25

Trajectory Model by Ken Bowman

236, Aug. 24
OT Analysis by lBedka



Linking Aug. 27, 2013 Plumes to Storm Systerr
Flight Track, OT Detections & Bdicectories

240, Aug. 28

L 1239, Aug. 27

L 1238, Aug. 26

237, Aug. 25
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Trajectory Model by Ken Bowman OT Analysis by lBedka
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Linking Aug. 27, 2013 Plumes to Storm Systerr
Flight Track, OT Detections & Bdicectories
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Trajectory Model by Ken Bowman OT Analysis by lBedka
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Max Storm Altitude Determined with NEXRAD
Storm Evolution Over a 15 hour Period, Aug; 24, 2013

26 Aug 2015 21 UTC to 27 Aug 2015 12 UTC
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Depth of Penetration Above Trop. NEXRAD
Storm Evolution Over a 15 hour Period, Aug; 24, 2013

26 Aug 2015 21 UTC te 27 Aug 2015 12 UTC
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NEXRAD and OT Detection Comparison
Storm Evolution Over a 15 hour Period, Aug; 24, 2013

26 Aug 2015 21 UTC te 27 Aug 2015 12 UTC
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Depth of Penetration Above Trop. NEXRAD

Snapshot of Candidate Storm System in Radar Data
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x NEXRAD Data Show Storm Structure

x  Core Penetrates Locdropopausd_evel by Several Kilometers
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Deep Convection Relative Twopopause
HighTropopausesloping Down with Latitude; Break at <MI5
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x  High (TropicalJropopausever Much of U.S. During SEAC4RS Period
x  Nearly Constant Potential Temperature, but Lower Altitude at Hagh

x  Deep Convection More Likely to Penetral@opopauseat Higher Latitudes



Dynamics; NAM AnttCyclone on Aug. 27, 2013
Variability in NAM Structure with Altitude & Latitude
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10-day InsentropicBackward Trajectories
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Trajectory Model by Ken Bowma



