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Costa Rica National Anbome and Remote
g Sensing Research Program (PRIAS) 47
> ¢ Project started as a MASA-COSTA RICA collaboration
a —  Enitixl Airborne Missions in. Costa Rica (1999-2000)
= ACCENT I & II (Atmaspheric Chemistry of Camb
Emissinns Near the Trupspawse)
+ CWYVCS (Clouds and Water Vaper in the Climate System)
« Mational Hangar Constraction and Labs (2001-2002)
= Ajrborse Missions:
— CARTA I Mission ( Land Usc High resolntion-Mar 03) OF ALTA TECN
— Pre-AVE Mission (Atmosphenic-Ozone-AURA Satel-Jan 04)
— AIRSAR Mesoamerica Mission (Biological/Arqueol-Mar 04)
— TICOSONDE/NAME. Project (Atmospheric, Lbddmg—Scpt 04)
sivissions 2005 -

~CARTA II (Land nsc-Mar 05)
“TCSP (Storms-Ful 05)
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International Collaboration

NASA/KSC CENAT/Costa Rica
» ISS » Volcanic Emission
* Human Exploration Volcanic. Activity
* Robotic Exploration » City Air Quality
» Barth Science * Pollution Levels

Airborne Volcanic Emission Mass Spectrometer
(AVEMS)

-Kennedy Space Center Instrument-
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Acelone, 50,
(2’['&} (4 Th) (32 Tk) (ﬂﬁ) (M Th) (43 Th)

Accuracy (%) 320 1.6 45 17 8.8 4.9
Precision (%) 39 57 29 33 1.7 12
LOD (ppim) 13.1 13 225 1.0 124 3.7
2-h Driff (ppm) 472 | 34 - 11 160™ 3
Response. (s} T 5 6 5 7 =
Recovery Time (s) | 7 3 b 4 8 =
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. Volcanic Hazards Application

Radar Data (AIRSAR)
+ IR Pictures (CARTA)

Purpose:

Georeferenced gas concentration
data on top of 3D land modeling
generate by remote sensing data
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30 sec/scan
* 2.5 mile at 300 mile/hr
* 1.7 mile at 200 mile/hr
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CARTA 11 (2005) MISSION "\! %

L High Resolation Large Scale coverage
0fCosta Rwa + Special Site studies
= = * 3 Aircraft
= *WB-57, King Air, CESSNA
= 6 Semsors
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- =
l’! a m
* N az2e



AVEMS

ks CARTA 2005 Sensors >

o, o

G e * 1
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CESHHA NAVAO, Alrcralt provided by “Senvicio de Dr. Tim Griffin indegraing AVEMS for e st
Viganda Apréa” taing CARTA 2005 Mission. Scentiic overtght, CARTA 2005
Airborne Platform for AVEMS:
Twro CESSNA aircrafis were wsed for the
different flights thet ranged from 30 min o
Zhowr Tong, fiying up to an altitnde 15
000 feet. The AVEMS was powered with
twa 24 V portable betferies and one b
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(L y : FINAL CALIBRATION. Dr. Jorge Andnis Diaz prepesing AVEMS Airborme: Cap. Méndez &
CEHAT Lab u-mmc—mnxmw—n < 2 AN y The insiument before take ot 2 .
Preparing AVENIS sensorfor a new mission. cu_luo.cd-u.uununnn— for the data

FIRST FLY TEAM (L I R) Dr_ J. Andves Déaz, Ofiver Gomez,
Cap. mmmlc.mm Richard Arkin & D Tim

RAZU VOLCANO. Arcralt on fop of the crafer.
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=x" s Volcanic Emissions Monitoring
s In situ AVEMS measurements

TURRIALBA VOLCANO. AVEMS team walking in
The oraer.

DATA ADQUISITION. Elian Conejo colecing data: )

2" Volcano Flight Results
-n' e "Tlnin-sitn_gasdahhﬁiswurk,misﬁngofhﬁnm,m&uxidc,

sulfor dioxide and acetone, was acquired i conjunction of GPS data
which was plotted with the gronnd imagery, topography and remote
sensing data collected by the other mstruments, allowing the 3
dinemiomlvismﬁmﬁonofﬂievolcanicplmndthennp]ﬁygof

= The gas concentration data collected with AVEMS during the
Longitnde, Altitnde), obtained using a GPS. These data is the main
input to locate spatially the information.

* In order to model the plume location, which is mot necessary visible o
the hmman eye and poorly represented if it is plotted in two
dimensions, digital elevation data obtained by other sensors during the
CARTA 2005 campaign, hic data generated by the Shuttle
Radar Topographic Mapping :SRTM) Mission and remote sensing

Carnt gy

- ' u data  from the LANDSAT satellite (both geo-referenced) are =
a o am combined to produce a 3D gromnd model and overlaid with the gas Tt
. y a :l: x5 sz -.0! = concentration data. [nﬂ:iswa.y, charactenistics related to the ﬂw‘ ]mh - -.”
o TN # -+ direction and position of the volcanic plume are visible in the 3D 1 1
s . Mg g8 model.. '
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. Conclusions

* AVEMS demostrated its usefulness in aerial plume
analysis at Arenal Volcano, presently the most active Costa
Rican voleano.

* Several 3D gas concentration visualization were obtained
for several gases. These 3D now serves to model
plume direction and variability to ict posible impact on
urban area and crops in the area to the volcano, as

well as it is used as a guide for aircraft operation near the
volcano.

* Other applications of AVEMS demonstrated during the
CARTA 2005 campaign inchided ground fumarole
emission analysis. Also, the concentration of carbon
dioxide around urban areas was measured spatially
multiple times to provide temporal information as well
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. e Future Work

* Use new/improved mass analyzer

* Use smaller/highter valves/controllers

* Improve autonomous operation

* Improve flight trajectories

* Investigate pre-concentration techniques
* Incorporate an improved GPS
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