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Vertical Signal

to Noise ratio (dB) i arti Oinl_j
‘ antenna beam for the VHF wind-
profiler has been complete for
nearly 1 year. The initial phase
kvu of building three additional
l"| |I'|'|\ receiving spaced  antennas,
'||, S which  will allow horizontal
/ Im velocity measurements between
3 and 14km to be made, is
complete and work on a new
receiver design and the final
portion of the antenna build will

Time (Hours) - be completed in mid-2004.

Altitude (km)
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0 0 y of the seasonal and

nstward stward intra-seasonal behaviour of
the wave-driven circulation in
the middle atmosphere is
ongoing Examination of the
significance of trends in the
: 18-year span of Scott Base
451996 observations and the 30-year
span of data from Birdlings
Flat (the longest data record
of this type in the world) of
the mesospheric wind is in
progress.

RLE 5

Collaboration with Prof. Bob

A S o Vincent at University of Adelaide,
and Martin Jarvis at the British
Antarctic Survey is ongoing.
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deltic OIS
the signal strength ' of clear air returns observed by VHF
ilers have been observed in regions of precipitation.

he MST radar o T e L g I

~

n  Aberystwyth,
‘and co-located
L icket rain gauge

- show these
ariations are statistically
'sggn?rcant

— Enhancements in UHF
_radar returns (i.e.
precipitation) and
reduced VHF returns are

also observed.
Collaboration with Dr. David
Hooper at RAL. Submitted
to Annales Geophysicae.
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5,0f Convection using I VHES
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onvective and stratiform

vertical velocity
. that we can
i == convective
egmﬁs for analysis.
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Altitude (km)

We are now ready to
“make the same
measurements with the
CUSTAR system.
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Colaboration  with  Dr.
David Hooper at RAL.
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WHBENS STAG2,,.

—

SESIAGRNS 2 smallt glider .0m Wingspan)
cyliipped with  a  set of meteorological
MEZSUFEment sensors which may be useful’ for
Jow—lvw atmoespheric studies.

RS O1] iar, 'STIAG has made measurements of
== ﬁ;,- —= :é’m perature

“Flumldlty
— Pressure

—A|r speed (poorly due to an error-prone digital
compass which has now been replaced)

— Ground speed
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WypicelMission,.

PMENIOWENEM VErsion| off the STAG system can be used
IEWEIEVEl atmospheric monitoring. A possible
missionwoeuld be:

— :p‘r"e-launch information, which includes pressure,

mperature, relative humidity, and a launch position based
=i @H GPS data.

__—

._-" =;~-'L*aunch under manual control via VHF link.
il

~ = Travel under autonomous control (not quite achieved but
= - getting close) between a set of pre-defined waypoints.

— |Land under manual control via VHF link.

i
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3-axis Electronic compass

Environment sensor \/) ‘
Navigation processor
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and data transmission @~ Nav
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NEIEGHORICS Block diagram

Elevator
Servo

Radio control

receiver

UHF

Transmitter Pulse

Detector 72 MHz

Rudder

401 MHz o oo

I

Temperature

Pressure Alleron

RH Navigation Aircraft confrol : Servo

micro-controller micro-controller

Micro-controller
EEROM and
Modulator

Environment board

Main Circuit Board

Throttle
Servo

Pitch sense

Electronic

GPS Receiver 3-Axis

Roll sense

Compass

Aircraft attitude sensors

Navigation equipment and
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An environmental chamber
which has been designed
to simulate the conditions
in the troposhere and
lower stratosphere is being
used to calibrate the
pressure and temperature
sensors used onboard
STAG.




e humldlty callbratlg J
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111C] 1SCC J
relative humidity
the glider is a
- HumiCap (bought
_:f A).

y=-16x+ 11701

KAcetate © ™.

|ng the individual
sen OT Involves creating a
sa%‘urated salt  solution,
which when inside a sealed
‘environment produces air
with a well-defined
theoretical relative humidity.
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T ibration of the pitot-static
S S R S tube differential pressure sensor
was perfomed in a Wind-tunnel
in the Department of

Mechanical Engineering.
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Differential pressure from tunnel pitot tube

¢ angle between
_ laminar air- wind tunnel flow
M and pitot head on
: : direction
Wind tunnel

Pitot tube STAG instrument
compartment
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rrporr nt phenemenon in Canterbury (pollution)
J Jrrenr 15 of up to 7 m/s

r\r east 1 K temperature difference between
_'d andisea air needed

= » Associated with higher humidity and lower
temperatures

® \/ery sensitive to opposing winds
e At Boundary air rises and forms cumulus clouds
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pressure

Stable layer
pressure
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Sea breeze analysis

00=2003, Rangiora wea |
IWA Climate database).

~ Colors indicate strength:
red: 1-3m/s blue: 3-5bm/s green: 5-ém/s

Total length of line = percentage of winds from west

1am -4am 4am - 7am 7am - 10am 10am - 1pm
N N N N
w E w E W @> E w
strong
S S S S component
from
east
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dashed: Temperature (deg Celcius)
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2:30pm to 2:33pm
downward leg
3:15pm to 3:19pm
cubic fit

for upward leg
for downward leg

upward leg
cubic fit
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23 breeze observation.. ¢ 4
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A System,  operatio onal,  apart ~ from wmd

eSSl EeERnESsSYSstem andselirguidance:

._.IIy, the new expensive 3-axis digital

fomgé sS Will solve these problems.

o= Sea "bBreeze above Rangiora was observed
= -_;:v"v thr aircraft; thickness: 250 m, frontal
u-fvelouty 1 m/s

o With GPS guidance and wind
measurement: more detailled observation
of low-altitude phenomena, such as the
return current.
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Sky Reference Temperature

Calibrated Radar Temperature

SIAGHWe hope to
“map- our antenna
pattern precisely
and™ compare the
results.

Temperature, degrees K

9 12 15

Right Ascension, hours
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WERaGre likely 1o place’ sensors, based on the
sfionics: developed for the STAG system, on
PERILAN glider when it returns next year.

= ;— -

Jdeally:welll build a generic independent sensor

== ce- Fwhich can fit to any glider as we'd like to

-_.-__;_@xamme the horizontal and vertical structure of

~ [lee waves using combined in-situ and CUSTAR
data.
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