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Percent. Percent. Percent.
PWV<1.0 PWV<1.5 PWV<2.0

23.1% 39.2% 46.5%
37.4% 61.8% 75.1%
31.8% 53.0% 63.9%
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Characterization of Precipitable Water Vapor
at the TMT Candidate Sites in Northern
Chile:

The Importance of Surface Data

® Monitoring of PWV at the TMT candidate sites

Satellite studies: Andre Erasmus and collaborators
Infrared radiometers (20 um)
Radiosonde soundings from the Antofagasta station

Surface weather data: assuming an underlying PWVvertical profile
model

@ Results
— Qverall, seasonal, PWV: night time results
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s  Location of the TMT candidate sites
T™T . :
THIRTY METER TELESCOPE In nonhern Chlle
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= T;%) Results from the preliminary PWV studies

of Erasmus & van Staden

Caveats:
[1] Satellite studies emphasize the 300hPa-600hPa region

[2] The methodology produces sensible results for clear

days; which might imply a bias towards relatively drier -+ S L
conditions. 3 \ __Tolc%,cha_r._i

\rmazenes -

H

Site Elevation (m) PWV Median PWV 10%
(mm)

Cerro Tolar 2290 4.02
Cerro Armazones 3064 2.87
Cerro Tolonchar 4480 1.70
San Pedro Martir 2830 2.63
Mauna Kea 13N 4050 1.86




TI:%') The Use of Surface Weather Data
to Infer PWV

IBMA: Armazones, 2007 Median Value = 2.63 mm

o
o

o
-
wn

HIST, % of total
o

-

0 60 120 180 240
2007 Day of the year, in UT based time
Caveats:
[1] The IRMA radiometers produced limited data: 172 days only Armazones

[2] The observations missed a good fraction of the Fall and Spring seasons

Reason: The remoteness of the sites conspired against keeping track of
the calibration of these radiometers and keeping them operating at all times.
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CTMT Results: Overall & Seasonal

THIRTY METER TELESCOPE

GOES Surf. D.

Tolar 2290 4.02 473 +0.71 18% 42
Armazones 3064 2.87 3.19 +0.32 11% 29

Tolonchar 4480 1.70 1.83 +0.13 8% 1.7

The global median values obtained from surface weather data agree within
20% with the results from the preliminary studies of Erasmus & van Staden

The difference decreases with altitude. This might be to the fact that the
Satellite studies are more sensitive to the 300 hPa — 600 hPa region
300 hPa ~ 10 km a.s.l. and 600 hPa ~ 4 km a.s.|.




T%b Comparison of PWV from Surface-data
Radiosonde soundings and IRMA Radiometers

THIRTY METER TELESCOPE

Y
&)

Florian Kerber
Results showed
No Bias
(Site-2010)

Bias of about 1mm F 4

-4
o

on

Reason:

He used In-situ
& night time
radiosondes

PWV, from Radiosondes, mm

o
PWYV, from surface data, mm

15
PWV, IRMA Radiomseter, mm

Obvious offset between
IRMA and Radiosondes (AFTA) IRMA and PWV frr::m surface data
But more scatterin

Offset with radiosondes can be explained by a combination of factors:
1)There is a known dry bias in the radiosonde humidity sensors
2)Radiosondes are launched from about 100 km away from Armazones

)
3)Collocated data is very limited
)

o

PWYV, IRMA Radiomster, mm
Less of an offset between

4)Noise level in IRMA receivers ~ 0.25 - 0.5 mm
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[Las Campanas Observatory: The GMT Site

Joanna Thomas-Osip

Samples Table 4: Clear nighttime

calibrated IRMA PWV (mm)

Al : ' : ' ' 186300 statistics. GMT Science

Winter . : : : : 13312 Requirement: PWV < 1.5 mm for
. 10% of the clear time. 10% of

Spring i : : : : 28594 clear winter nights are below 1.5

Summer . ) : : 48633 mm for the entire night

Fall . : : : : 65761
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40 m CT2 tower

: 4.5 m antenna
Satellite communication
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