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A site in west Tibet is in an important location for
global astronomical observation network
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In Planning phase of ELT, west China is one of candidate sites
Dr. Sarazin (ESO) showed a global weather map at SPIE at Kona, 2002 .

Refer to
. . . Meteorology and Solar Energy
GIObaI CIOUd DIStI’IbUtIOh Global/Regional Plots
January Cloud Amount at O GMT
July 1983 — June 1993

2Q 30 80
Regicn average= 67.0494 NASA/SSE 25 Apr 2004




Arranged only for night data.
Two blue crosses show Hanle (India)

CIOUd map around west China and Maidanak (Uzbekistan). Red cross

shows candidate site in Tibet.

January Cloud Amount at O GMT
July 1983 — June 1993
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S A EAERMDIE S Karasu/ Oma / Gar

For several years Chinese astronomers have been looking for good site in China.

Tours was conducted in May-
June, 2007 to look for sites in
northern Xinjiang,

starting Lhasa via Kashi to
Urumgi, for more than 3
weeks about 5000km.

Stations at Karasu, Oma and Gar
Karasu
38:10:29.3 N
74:48:08.7 E
4495 m high
Oma
32:32:39.8 N
83:03:22.0E
5032 m high
Gar

32 1931.72N

80 01 36.04E
5030 m high
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Station at Karasu (#3E9145 L)

Karasu
38:10:29.3 N
74:48:08.7 E
4495 m high

Weather tower

DIMM dome
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Station at Oma Omah A b TR D F REBD

Oma
32:32:39.8 N
83:03:22.0E
5032m high
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Station at Oma

Oma
32:32:39.8 N
83:03:22.0E
5032m high

10/27/2009

10/28/2009




Station at Gar

Gar
3219 31.72N
80 01 36.04E
5030 m high
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Station at Gar

Gar
321931.72N
80 01 36.04E
5030 m high




Station at Gar
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Site monitoring instruments available and/or planned

Instrument Method Measured value Height range
Weather Station Bl o Temperature, Humidity, Wind, Pressure Meteorological data at several m
Rain, (Sunshine, IR radiation )
Dust counter o Particle counter Dust particle at several m
Visible whole-sky camera B visible CCD camera Night sky through atmosphere
IR Cloud monitor | ® 10pm-band MIR camera Cloudiness through atmosphere
DIMM B Differential Image Motion Monitor Seeing through atmosphere
MASS BN Multi-Aperture Scintillation Sensor Scintillation 1km to several 10km
SCIDAR g3 Scintillation Detection and Ranging Scintillation 1km to several 10km
Cr2sensor © Micro-thermal Turbulence in Surface Layer Turbulence 0 m to several 10 m
SNODAR @lanned il Surface layer Non-Doppler Acoustic Radar Scintillation 8m~200m
GPS-PWV (lanned | @ measure PWV using GPS signal delays PWV accuracy ~0.5mm
* Currently available instruments (China [l , J apan @ | )

CT2 sensors on
40m tower

Cloud Monitor Weather Station




Inversion layer ~ 2000-3000m high
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Cloudiness observed w/ CloudMon at Oma in 2008 and 2009

FOV of Cloud Monitor

10/26/2009

A Cloud Monitor
on housing roof

at Oma, Tibet
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Sample Images of CloudMon at Oma on 2008/12/24

All-sky images, every 1 hous, taken w/Cloud Monitor at Oma on 2008-12-24
Ground-based MIR images (Thermal-Eye 2000B Camera, 7.5-13 um (320x240 pixel array), 1 frame/ 1 min)
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Comparison between CloudMon (MIR) image and Visible image
on 2007 March 17 05:35:55UT

L1/€0/2002

——=

£1/€0/ 2008 r
- ‘Lﬁ-'

Digital camera

CloudMonitor image
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Ground-based Monitoring of Clouds in the sky is very useful to evaluate the site,

as weather satellite data is difficult to clarify localized cloud behaviors.
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Clear Sky ratio of Oma, Karasu, Subaru, O~

Subaru (2000-2010) Oma (2008)

Clear Sky Ratio

=—8—Subaru (2000-2010)
—=0AO (2008-2009) clear sky = 100%
partly cloudy = 50% —
cloudy/bad weather = 0%

—8—Karasu (2007; Daytime)
—o—0Oma (2008-2009)

3 4 6 7 8 9 10 11 12
Month

Clear sky ratios at Oma, except summer monsoon season, are
around 70%, which are comparable to at Mauna Kea, Hawaii, and

much bettre than at Okayama, Japan.




CT2 measurements at Karasu and at Oma
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Comparison of image deterioration at Z, with seeing w/ SBIG camera at
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Wind Speed Statistics at Gar and Oma in Nov, Dec, Jan
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Wind Speed Statistics at Oma and Gar compared with Subaru

Accumulated Histogram of Wind Speed in 2008 and 2009
at Oma, Tibet
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Histogram of Wind Speed outside Subaru Telescope in 2005

Data were taken every 20 min

Accumulated Histogram of Wind Speed in Nov, Dec 2011 and Jan 2012
at Gar, Tibet
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Ali_AnotherPeak#1

Ali_AnotherPeak#2
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