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Key Objective of this

Meeting
1l) To get all Flight Plan ideas on
the table, i1.e., what does each
PI require for success

2) To develop integrated Flight
Plans that best satisfy (1) and
the overall TC4 Obijectives

* Base Assumption: Maximize
Coordination among the platforms
=> maximum science
— All Platforms operate on same days

— Platforms operate along same lines to
extent possible.



Flight Planning Notions

* Golden Rule :: Maximize
Coordination among the platforms
=> maximum science
— All Platforms operate on same days

— Platforms operate along same lines to
extent possible.

* Schedule :: July 17 -> Aug 8 23
Flight days

No Back-to-back missions (ER-2 and WB-
57)

=> 10 Flight Days at most
=> 9 Multi-aircraft Missions Likely
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Flight Plan Tactics

Questions:
— Night Flight ?
— DC-8 Penetration of “Benign” Convection ?
— DC-8 Profiling ? PBL sampling?
— WB-57 Porpoising versus Steps versus Spirals?
— DC-8 Line length?
— ER-2 Line Length?
— Orientation of Sample Lines

* A-Train => along ground track or FOV track?..which?..
when?

* Science Goals = cross wind or along wind ? ... .200 mb
wind?
— Maritime Origin versus Land Origin
* Where can we fly? .Central America?..South America-?
* Where are jetways in this region? i.e., impacts DC-8

Aerosol sources: Not fire season, Saharan dust
unlikely



Scientific Opportunities and
Practical Realities of the
Meteorology
near Costa Rico

Science Questions => Focus on UT/TTL
and connections to convective sources

Costa Rica summertime:
* TCSP experience => Cirrus nearly
everyday
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v—August 2006 CloudSat Reflectivity Vertical Distributions for TC4
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Scientific Opportunities and
Practical Realities of the
Meteorology
near Costa Rico

Science Questions => Focus on UT/TTL
and connections to convective sources

Costa Rica summertime:

* TCSP experience => Cirrus nearly
everyday

* Deep convection can occur anywhere,
but strong focusing mechanisms
(convergence zones) exi1st
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OTD/LIS July—August mean flash rate
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Scientific Opportunities and
Practical Realities of the
Meteorology
near Costa Rico

Science Questions => Focus on UT/TTL
and connections to convective sources

Costa Rica summertime:

* TCSP experience => Cirrus nearly
everyday

* Deep convection can occur anywhere,
but strong focusing mechanisms
(convergence zones) exist
* Panama Bight
* Off-shore 1in Gulf (Land Breeze
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Locations of Ground Sites & Radar Coverage




Convection near Costa Rico

Panama Bight - Intense very deep
convection, late night 1nto early morning,
reliable, very messy

Off—-shore 1n Gulf (Land Breeze against
Trades) - Weaker maritime convection,
morning

Land Convection over CR and Nicaragua:
Moderate? intensity, usually at SJ by 1-2
pm

Traveling Pacific Disturbances (post-
Bight, Easterly Waves?) -

weak to moderate convection, maritime
diurnal cycle
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2000- 2006 July 15 - August 15 Avg at150.0mb ~14.2 km
" 3 NMC, Grid: GG2%5X2%5

LY \ Seq: E01, Spec: SREAN2
— RH at 150 MB (%)

-12.0

2.0

16.0

30.0

44.0

58.0

72.0

86.0

100.0

S

-""-—- S — o i ——* } w—

Winds (knts)

T (K)



2000-2006 July 15 - August 15 Avgat 100.0mb ~16.3 km
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Fraction of Time Observed
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Daily Weather at San Jose
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Daily Weather at San Jose

Cum Chance of hazardous weather after 6 AM -- 12 yrs July-August
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Major Issue: ER-2 and WB-57 will
only rarely be available for A-
Train underflights (pm)

* TAF statistics: only 2-3
opportunities to plan flotilla
missions with A-Train pm overpass

?? Mitlgating Strategy for ER-2: On
select occasions (forecast guidance),
delay T/0O slightly (7-8 am), plan for
usual landing time, but delay landing
based on real-time developments 1in
San Jose area as observed by UO
radar. land bv 2-3 om.



TCSP: Predominantly night flights (1 am

T/0), Primary target was deep convective
systems (Hurricanes)

Nighttime A-Train Overpass:

* MODIS, OMI wuse solar radilation

®* Cilrrus are notoriously 1ndistinct, very
challenging at night for i1n-situ
measurements, even with full moon. Could
use DC-8 lidar for guidance (we already
plan this for daytime)

* ER-2 and especially WB-57 are heavily
constrained 1in convective environment, much
worse at night

® WR_K7 niaoaht Tandinaoge are rnocceihle Wit not



El Nino Forecast: Transition from ENSO-
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Figure 3. Anomalous equatonial upper-ocean heat content averaged over the longitude band
180°-100"% . Heat content anomalies are computed as departures from the 1982-2004
base period means.



El

Nino:

Fraction of time BT is less than 230K (from OLR)

neutral case -- 11 years
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Expect Panama Bight to be less active the

What i1t means for TC4?

usual



Daily Weather at San Jose
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Summary

* Get ready for lots of cirrus !!!

— “Clear” pixels will be 1ssue
for A-Train

* Have productive discussions of
FFlight Plan 1ssues and develop
some great plans

* Sleep management will be
significant 1ssue for all
sclience and operational



Why

Major Questions

1. How can space-based measurements of
geophysical parameters, particularly those
known to possess strong variations on small
spatial scales (e.g., H,O, cirrus), be

yaludatad iBndecPeandnghvdéniashigRd aerosol

properties affect cirrus anvil properties?

3. How do cirrus anvils, and tropical cirrus
in general, evolve over their life cycle? How
do they impact the radiation budget and

ultgmatedynthg1sitgElabimgfion and
distribution of thin cirrus 1n the Tropical
Tropopause layer, and what i1s the influence of
thin cirrus on radiative heating and cooling

rates, and on vertical transport?




Why (contd.)

Detailed Ma‘jor Questions

5. What are the physical mechanisms that
control (and cause) long-term changes 1in the
humidity of the upper troposphere in the

ErOoRkse aned SHRLERABMTSA1 fates of short-lived
compounds transported from the tropical
boundary layer 1nto the Tropical Tropopause
layer. (i.e., what 1s the chemical boundary

GON@hEL08r E0ELENReSREATSRBNERSEY) control ozone

within and below the Tropical Tropopause
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8. What mechanisms maintain the humidity of the
stratosphere? What are the relative roles of
large—scale transport and convective transport
and how are these processes coupled?




Example of flights in a summer
mission—convection may be de-
emphasized without radar

Number of

Goals (not prioritized)

multi- All flights include
ailrcraft satellite validation
BLoSLONs Deep maritime convection-

dedicated to

anvils

%oal

Deep continental
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D Examine TTL properties
(Clear sky)
3 Outflow sampling




