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DT aviliene

Tiwin Otter

~  ~ Maximum endurance/altitude:

--ﬁf?-'

— _12 hours at 25,000 feet
"~ Payload: 6000 Ibs
Operational Speed Range: 70-160 KIAS
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rf,'— Air and Dew: Point Temperature
- — Wind Speed and Direction
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= — Aerosols
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— — Sea Surface Temperature
= — Ocean Color
— Sun Glint

— Surface Wave Height



! HOBILabs Hydro RAD-3

i Mounted in the NPS
~ TWIN OTTER







UNDERSIDE VIEW

HydroRAD Sensor

Digital Cameras
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. WIND FORCING DURING AOSN-Il SUMMER 2003
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M2 Winds During AOSN I
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Aircraft Wind COAMPS 3km Wind



COAMPS 3km Wind
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RMS Diff-August 2003

Lttt et

Lottt ittt rerrryrd

=3 o
— —
e =
L 1 |

=

=

=
I

Taux (N/m**2)
=
o
-
I

9 km

COAMPS

| |11 FF?II

T
[ 1111 ...

3 km I
Aircraft

COAMPS

| |11 FF?II

T
[ 1111 -

=

—

)
I

Tauy (N/m**2)
[ =] [=]
o o
- =
I |

=
=
=

Aireraft

COAMPS

| |11 FF?II

T
[ 1111 .-

Aireraft

COAMPS

| |11 FF?II

T
[ 1111 ..

*

(m/s)

M2 Wind
I

|
(=
[ =
i=

I

L]

IIIII HREEE
4 6 8 10

Aug

12 14 16 18 20 22 24 26 28 30

HEREREREEE
2 4 6 8 10

e rrrrrrrrrtrrrl
12 14 16 18 20 22 24 26 28 30

Aug



July Wind Stress Curl (10 N/m?) Curl-driven Ekman
From 9 km COAMPST™ pumping is as important

| ——— ' as coastal upwelling but
I more geographically
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Turbulence Flux Calculation for AOSN-II, 2003

10 Hz wind turbulence, temperature, and water vapor from
CIRPAS Twin Otter during AOSN-II 2003, 40 flights.

e Calibration done for wind turbulence, and water vapor.

 Eddy correlation method using S km averaging, resulted in 3695
flux measurements with -2 < z/L <0.2.
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Spatial variation of near-surface turbulence (a) momentum, (b) heat fluxes
and (c) stress curl on July 13, 2003 under northwesterly wind condition. Pink
Lines are the flight track.



Flight-level Fluxes vs. Bulk Aerodynamic Formulation

0.6,

Momentum flux . :
- S * overestimates stress at large values

» large discrepancy in sensible heat flux
B in stable regime
e * bulk overestimates latent heat flux
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Correction of Aircraft Obtained Surface Fluxes

Corrections needed: (measurements were not made at surface, but 30 m above)

* The effects of roll structure on the alongwind and crosswind
difference

* Vertical flux divergence

. - 5- . .
—— COARE 3.0 —— COARE 3.0
—e— along-wind 2/L<0 stable —e— along-wind z/L>0
—e— cross-wind z/L<0 —e— cross-wind z/L=0
4+ = surface layer 1 4 = surface layer

3
Cdn10x10

ms'1)

-1
Unm (ms ) Un10 (

The COARE bulk parameterization does well in the unstable surface
layer; more uncertainties are seen in stable surface layer.



Boundary Layer Height Variation in the Monterey Bay Region
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Aircraft soundings analysis



The Adaptive Sampling and
Prediction (ASAP) Program

A Multi-University Research Initiative
Sponsored by the United States
Department of Defense.




ASAP Overall Goal

Learn how to deploy, direct, and utilize autonomous
vehicles most efficiently to sample the ocean,
assimilate the data into numerical models in real or
near-real time, and predict future conditions with
minimal error.
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Observing the
Terms

(a slide in progress)
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Coricll siens.:h;.

SVArcrafi flying below! clouds provides reliable
MPUL to nowcasting and forecasting systems

i Viost sensors are small, light, and
= Inexpensive and could be flown on UAVs
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= r{"! Spatial observations probably the only way
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-~ toverify and improve coastal atmospheric
- models



