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(incomplete) History of Relevant Milestones and Campaigns @esa

Prelaunch Campaigns: TWP-ICE, AMMA, C3VP
April 28, 2006: CloudSat and CALIPSO Launches from Vandenberg AFB
Summer 2006: Data collection begins for both with formation flying
July-August 2006: CloudSat-CALIPSO Validation Experiment (CCVEX)
September 2007: CALIPSO swings to 3 ° from nadir

July-August 2007: TC4 Campaign (ER2, DC8, WB57) Eastern Tropical Pacific (Costa i\
Rica)

July 2010-June 2011: DOE-Funded SPartlCus Campaign
March-April 2011: NASA Midlat Airborne Cirrus Prop. Exp. (MACPEX)
April 2011: CloudSat Experiences Battery Anomaly
February 2012: CloudSat returns to A-Train in Do-Op Mode
April-June 2014: Integrated Precipitation and Hydrology Exp (IPHEX)
Nov-Dec 2015: Olympic Mountains Ground Validation Exp (OLYMPEX)
February 2018: CloudSat Leaves A-Train (Reaction wheel anomaly Summer 2020...)
August-October 2019: NASA CAMP2EXx, Philippines
May 2021: ACCP enters Pre-Phase A for late 2020’s launch(es)
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Early Campaigns: CCVEX

doi:10.1029/2007JD0097
MACE ET AL.: CLOUDSAT-CALIPSO LAYERS

Early Flight data from ER2 was - - Gl
critical in developing the Radar-
Lidar Geometrical Profile Product
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Figure 2. Radar and lidar data collected along the track depicted in Figure 1. (a) Radar Reflectivity
Factor (dBZe) from the CPR on Cloudsat. (b) As in Figure 2a, except data collected by the CRS on the
ER2. (c) 532 nm attenuated backscatter data collected by the CALIOP on CALIPSO. (d) As in Figure 2c,
except data collected by the CPL on the ER2. (e) Mask depicting identified hydrometeor boundaries in
terms of the observing instruments. (f) The Lfrac aray depicting the fraction of CALIOP volumes within
the CPR volumes that observed cloud.

=W B H B BE E e B B > THE EUROPEAN SPACE AGENCY

E N E " =



Early Campaigns: TC4 doi:10.1029/2009JD013073, 2010

ER2: Carried an A-Train Simulator Package that
included CPL, CSR, EDOP, AMPR, COSSIR, MAS
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TC4 allowed for development and validation of
2C-ICE (Deng et al. 2010
doi:10.1029/20091D013104)
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CRS, EDOP, MAS, COSSIR—TB & AMPR-TB (ER2) for 20070719
ity EDOP Reflectivity

TC4 Anticipated the -
ACCP Era... *
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Routine aircraft in situ
measurements in cirrus over SGP

Total Hours: 200 hr (190 research /
10 test flight)

47 Flight Days (1-3 flights per day)
23 SGP Flights

21 CALIPSO/CloudSat Flights (9 combined
with SGP flights)

3 TERRA

8 Orographic, wave clouds, or other cirrus
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Toward ACCP - The ACE-GPM GV Collaboration esa

NASA ACE Program collaborated
very fruitfully with GPM Ground
Validation Campaigns in 2014
(IPHEX) and 2015 (Olympex)

Example of Radar delta t Durlng Olympex

Learned that pooling resources
and collaboration among
programs could multiply
science results.
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Distance Offset: 0.05 km
Time Offset (er?2—dc8) at 14:21: 6 UTC: 134. sec
Time Rate of Change of Ice Mass: 42. % per minute
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ACCP Anticipates a Substantial Investment in Sub Orbital Eesa

- In response to 2017 NAS Decadal Suborbital will be an integral

Survey, Aerosol and Clouds, Component of ACCP
Convection, Precipitation were

deemed to be "Designted
Observables” for the coming decade

« An ~18 month study was undertaken
that resulted in the ACCP concept

« The ACCP Study has concluded with
recommendation to NASA HQ and a
Project Authorization Letter has been
received.

« Suborbital including Cal/Val and
integrated science has been a
significant part of the ACCP study
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ACCP Suborbital Science Motivation

Modules =

Themes
COI"“,e-Ct 2 o o) i Convective cre ﬁi = '
and H 19 h Convective process dgtramment L ~ to cirrus
CIOU d S coupling and the growth- character and evolution, lifecycle,

and feedbacks

environment process

Low Clouds/ACI

Ice Precipitation
- Processes in

f
X
- o) o 3
" -~ e
P 4 % Al
: >4
B ! N " A
Ry "w TaRe W8 2
(Y% . ¥
gFafRAEE, | T T
3 - RN L N
. % 0 ~ )

Precipitation Open-Closed Cell

T - ition i ; = Cold Marine
nitiation in ransition in marine . Boundary Layer
CIO“d & Shallow Cumulus Stratocumulus ‘ Clouds
A_e rosol Vertically resolved Impact of convection Influence of PBL
||fecycle and aerosol effects on on aerosol processes on aerosol

- - . redistribution and attribution and
radiative cloud formation. removal. vertical

\ redistribution.

processes - =

— 2 THE EUROPEAN SPACE AGENCY



ACCP - EarthCare Collaborations Going Forward

esa

Building on nearly 2 decades of
supporting orbital science with
suborbital assets, ACCP is
anticipating working closely with
international partners to meet
science and Cal/Val goals

While EarthCare will come before
ACCP, EarthCare’s Cal/Val program
will overlap with the pre-launch
phase of ACCP.

Pre-launch Investments in Sub
Orbital efforts are likely

- 2 "fi‘mm - AMPR

ER2 Departing San Jose, Costa Rica
during TC4

BEIR
CoSSIR N EDOP S SSEREMTF
'?

if = o~
) —— k

SHIS CRS

MVIS

—
s

10

2 THE EUROPEAN SPACE AGENCY



