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Observatory built in old times
in China



What a good site should look like?

Or, like this?



Candidate sites for the Chinese node
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What kicked off the Lenghu site work?

• Site selection is a big issue in China!
• Site test is NOT cheep!
• A big action needs strong excuse (for me, 2017)
• SONG/50BiN is not!
• USTC/PMO 2.5m WFST is not good enough
• SYU 6.5m is! em…… OK, we can use it
• What about LOT/12m?

• How can local people (regional economy) benefit?
• A good model: FAST and Guizhou’s GDP 



Top Astronomical sites
（for the really best site, read Ma et al. 2019’s Nature article）



Candidate sites for the Chinese node

Lenghu

Sites in West China（2017-2021-）
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Sites in West China



Satellite cloud cover data
(from satellite MODIS data: Thanks to Dr. YH Zhao)
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The plan, as of 2018

Collecting data for 5 years with high duty-cycle：
• Site qualification report (go for 12m at year-3).
• Site survey for mm/sub-mm in nearby area.
• Publishing site quality papers, pushing it international.
• Site protection, if the site will be good.
• Initial constructions (small projects, verification)

Which turned out to be a surprise!



The site under testing

• Point C
@Saishiteng
• Alt 4200m
• DIMM

2018.9-
• Weather

2018.1-
• SQM/ASC

2018.1-



The principle of this work

• For site testing: developing and experimenting 
instruments and software are not the goal, 
Getting quality data is!

• This is just like building a telescope
Innovation of new and/or fancy techniques is not 

the goal, 
getting science results is!



Factors to success

• Use common equipment (for this job, no tricks)
• Reliable supporting (power especially)
• To keep measurements at high duty cycle
• Accessibility (very difficult in our case)

• Data policy: fully open access



Data log



Weather station



•Lot of choice, many different makes!

•The DIMM(Differential Image Motion 
Monitor): integrated by Alcor Systems
(Cyril Cavadore)

12inch Kepler Cassegrain 
10micron GM2000 equatorial mount (Low 
temperature customized)
IPC for tough conditions



SQM （sky quality meter）

• Adopted model: SQM-LE (multiple units on site)
• Measurements of sky background with reasonable 

accuracy (0.02m, based on lab tests)
• Widely distributed, 29,508 observations
• Standard for all sites on TP site surveys









Clear night-time assessment



A recent work on Sky quality

Night sky brightness: Digital Camera (raw records assessments)
2022/03/31 (photometric night)



Realtime*/Public data access

• To convince people, we need
• Data accracy
• Duty cycle of all measurements
• Raw data and quick check interface/statistics:
• publically available in realtime

http://lenghu.china-vo.org (with statistics)
• *daily data available at ~10am the second day
• Archived data available under request (email: 

fyang@nao.cas.cn)

http://lenghu.china-vo.org/


The network 



Clear nighttime in 2019



Intranight temperature range

0 1 2 3 4 5 6 7 8 9 10 11 12

-20

-10

0

10

20

30

0 2 4 6 8 10
0

50

100

150



Windrose (@SST summit C)
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Wind speed
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Median 4.1m/s



DIMM seeing

(all data 2022/3)



Best nights at Lenghu site



Seeing distribution (in time)
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PWV, one of the key issue



Compare to other sites on the Plateau

Site Quality Matrix of Lenghu



The issue of dust

• Problems：
• Extinctions
• Dust accumulation on mirrors
• Damaging the bearing

• Testing and solution
• Applying a dust meter (compatible with other 

sites)
• Further measurements of aerosol over the site
• Protection when it happens (even rare)



Dust counting at 4200m level

• Equipment: GRIMM EDM180
• Online time: 2019-12-28

https://www.grimm-aerosol.com/products-en/environmental-dust-monitoring/approved-pm-monitor/edm180/


Dust level: site(red)/town(blue)



Future work: support mega-projects

• Insight of Seeing Composition
• MASS/acoustic sounding

• Local weather systematic study （local gov.）
• Ground layer environment at 4200m site.
• Surface and ground layer dust/aerosol
• Extinctions UV/Op/IR
• Realization of natural seeing (Dome, Site planning & 

Architecture)





Drawing the future of the site

• Site infrastructure：roads, power, net, services (for us)
Outreach, featured tours, education, industry … (for locals)

• Hosting future facilities (MUST6.5m, +larger ones)
• Does SST have enough room?
• Is SST qualified for future mega projects?
• Where are the best spots for them?

• Needs to understand more the peak ridge A-B
• WSs at summit B (Nov 2021-), +4200/3800/3300
• hydro-dynamic, thermo-hydro-dynamic simulations
• Site testing at the peaks A-B-C (DIMM/MASS)
• More tests: vertical profiling (MASS/Balloon/SNIDAR)







Resolving the conflicts (today!)
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Input parameters (from WS@B)

• Windspeed statistics
• Windrose



Simulation and sampling 

E 3m/s

S 3m/s

W 5m/s

N 1m/s

A, A+,B,B+ & C: 100 samples in a 200mx200mx100m volume above each point

Box size: 5x5x3.7 KM3



East South

NorthWest

The distribution of Turbulence strength







Preliminary results
of dynamic simulations (under the prevailing wind from west)

Median E S W N

V (m/s) TI (%) V TI V TI V TI

A 4.01 1.64 4.24 4.01 7.13 3.48 1.24 3.15 

B 3.90 3.02 4.06 5.29 5.87 5.96 0.62 6.97 

C 0.90 8.41 4.01 4.97 6.02 5.79 1.03 7.55 
A+ 3.77 3.02 2.25 8.94 7.27 4.24 1.26 3.50 

B+ 4.12 2.81 4.11 5.24 5.62 6.49 0.75 8.25 

Median E S W N

V (m/s) TI (%) V TI V TI V TI

A
0.11 -1.38 0.18 -1.28 1.26 -2.48 0.62 -3.82 

B
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

C
-3.00 5.39 -0.05 -0.32 0.15 -0.17 0.41 0.58 

A+ -0.13 0.00 -1.81 3.65 1.40 -1.72 0.64 -3.47 

B+ 0.22 -0.21 0.05 -0.05 -0.25 0.53 0.13 1.28 



It is time to think about LAMOST
12m LOT or Larger Mega-projects

At Lenghu

Thanks for listening




