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CPEX 2017: Convective Processes in the Tropics

* The NASA funded CPEX (Convective Processes EXperiment)
airborne campaign operated out of Ft Lauderdale, FL during

May/June 2017 to investigate convective processes using the
featured Doppler Aerosol WiNd Lidar (DAWN)

e Other instruments included APR-2, HAMSR, MTHP,
Dropsondes

* The CPEX campaign flew 16 missions over the Atlantic
Ocean, Caribbean Sea and the Gulf of Mexico and provided a
uniqgue set of more than 5000 DAWN wind profiles and ~
300 dropsonde wind, temperature and water vapor profiles.



Original DAWN CPEX Science Obijectives

1) Utilize DAWN to study the dynamics of convective cloud
initiation, maintenance, and decay, particularly over open

tropical waters

2) Study the dynamics of tropical convection by flying missions
that allow us to compute mass budgets for 100 km x 100 km x
6-10 km volumes containing various degrees and life cycle of

convection
3) Provide cal/val for numerical models and other instruments

4) Improve model assimilation of lidar wind observations into
numerical weather prediction models (Pu)



NASA CPEX 2017 Flight Tracks with Dropson

de Locations

CONVEC Ty ; 3 7 e o Y X :
o e S e o N = :
30°N ‘ ':E\ ":---f'-;°'ﬁ"- s bk ‘ ---- \:t-'"‘r ----------- 'S---' """""" '{'" SPegyssses \:t""-g; ------ Seersesesyeseces peepessveqasenve pocpreyenaecspce Poree- qeeescepon Feeyeeqesupcapas 30°N
s i : : N
27.5°N 27.5°N
25°N 25°N
22.5°N 22.5°N
20°N [EEEEEE— ORI R U, SRR 20°N
17.5°N (‘) ~ : : 17.5°N
........ :p aphle v el E ¥ . 1
15°N i Lt : i L : i i 15°N
100°W  97.5°W 95°W 92.5°W 90°W 87.5°W 85°W 82.5°W 80°W 77.5°W 75°W 72.5°W 70°W 67.5°W

2017-05-27
2017-05-29
2017-05-31
2017-06-01
2017-06-02
2017-06-06
2017-06-10
2017-06-11
2017-06-15
2017-06-16
2017-06-17
2017-06-19
2017-06-20
2017-06-21
2017-06-23
2017-06-24



2017-06-11 19:00:00

YA

55740 160031 N

16011114
155615 16032£

16044

15553%
155325
155242:
155200 d 55117

154952

154910154827

154702

1546119

150027
1 4
145907 551,094594

145818

A
45528E))rop
145445 145402

145154
145237, 1 4546 144821

Y

142038 42451

142408
W17 142616
143659 N
14 748

141451

1413251410341409a%0536
141242140743 140326

142807

A

140453

Google Earth

Data 210, MOAA IS Mavy, MEA GEBCO
mage Landsat f Copernicus

142958

142500
142659 ;Mmss&se

140120

03
1525001 52439
169800
152023

151G 4 0]
S1687

1.501649]

162.8;1I8}
162905
163026
1635I6S]
163234

14340
43324

134540439458
134748434706
134956434914
1352041351
1359121646481354121353303 22

16443< 35620435538
164522

1645106

i 134125432043
34333439250

~

June 11, 2017/

———
e »

174149 4
174057
172502
74041
178640/
1780
364817 3729
172853
1h73% 5@17351
A

73306

17260 EEN s 1173223, I
R amel72850. 173140 ,,# ,

72351 | L2 2 ST 5 w00 1308 02)

W o2551 72308
1.721°001 7241438
W~1'93417.20
171809171852
171643171726
171518171601
_ 171352174435
1712271,71310
71101171144
1i709361,7411019
810170853

131013113102 N

o e
131351131241
!ﬁt?

1351164971 13,1501
Mi3qiI83 1. 181724

132051. 131940

ﬁ 132310132201
132420

1329061326?9,132530
[O) 132750
133120 133010

1333408433530

DAWN Profiles ~ Every 5km

5 Look 2 second dwell A
N
| 100 mi |




Altitude (m MSL)
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Altitude (m MSL)

20170611 at 142907 (71) Head: 92.33 Lat: 22.67 Lon: -91.71 Integration (secs): 2 Roll: -0.24 Climb: -0.01 U10m 0.00
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CPEX Mass Budget Science

* Objective
-  Compute mass budgets and divergence for 100 km x 100 km
X 6-10 km volumes containing various degrees of cloud
coverage to help us describe the dynamics of the
atmosphere over the tropical ocean

* CPEX Boxes
- Over 20 ~ 100 km x 100 km boxes were flown during CPEX 2017

which included:
1) Undisturbed conditions
2) Disorganized or scattered/broken convection

3) Decaying convection
4) Organized (line/area) convective system
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Mid Point Box A
Southern Leg
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Mid Point Box A
Western Leg
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Mid Point Box A
Northern Leg
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Mid Point Box A
Eastern Leg
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052717 Box B Northern W-E Leg Wind Direction
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Summary

* The CPEX campaign has provided a unique set of more than 5000
DAWN wind profiles and ~ 300 dropsonde wind, temperature and
water vapor profiles during all stages of the convective life cycle

* The DAWN airborne instrument can provide the velocity fields in the
vicinity of scattered and organized deep convection

* CPEX science flights indicate good vertical coverage and good
agreement with dropsonde winds

* The DAWN data have been used to compute mass budgets and
divergence for 100 km x 100 km x 8-10 km volumes containing
various degrees of cloud coverage ranging from cloud free to broken
and scattered convection.

* Future work will continue on the investigation of the dynamics in
more active and growing convection.
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