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BOSSCHA OBSERVATORY: 1923
THE THIRD OBSERVATORY IN SOUTHERN HEMISPHERE



Bandung as seen from Bosscha Observatory (photo by Alfan Nasruloh) (https://alfannas.wordpress.com/my-photo-works/#jp -carousel-238)

Bosscha Observatory: still running well, but 
highly light polluted since 2000s

https://alfannas.wordpress.com/my-photo-works/#jp-carousel-238


THE NEED OF 
NEW 
OBSERVATORY



CHALLENGES FOR SITE SELECTION IN 
INDONESIA

ÅAs a country with a very large area, Indonesia occupies an 

_­l_ ±s_± t® l ±t­l}º ±­¢ªth_}ú ė>_­t±t~l *¢ ±t l ±Ę 

(Ramage, 1968), complex topography

Å In fact, many areas with high mountain zones, mostly 

active, are not entirely suitable to host an astronomical 

observatory 

ÅLack of infrastructures in remote areas, difficult to access 

ÅLack of meteorological ground data
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Intertropical Convergence Zone appears as a band of clouds, usually 
thunderstorms, that encircle the globe near the Equator.
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BACKGROUND
ÅGround data were scarce, time consuming, budget consuming. If you 

need to survey 100 locations, you need at least 100 AWS. It is 
practically impossible.

ÅBMKG cannot provide data in most remote areas. Needs special 
permission. We have to pay too to get them! 

ÅBut, there are terabytes of data from worldwide meteorological 
satellites. They provide various atmospheric parameters. Spanning for 
decades and free! Oslº _­l s¢~¢rl l¢²®ü

ÅM¢ù ¸sº j¢ Ě± ¸l ²®l ®_±l}}t±l j_±_ÿ 

ÅTherefore using satellite data is much more suitable to guide an initial 
process in our site selection. 



PREVIOUSPRELIMINARY STUDIES
ÅInvestigations on: global atmospheric parameters (T, RH, precipitation, 

OLR, winds), cloud fraction, aerosol distribution, precipitable water 
·_ª¢²­ù ė®llt rĘ ~l_®²­l~l ±, ...

ÅReassessment of Lembang site and tropical atmosphere: 
transmittance and radiance in multiwavelength (Hidayat et al. 
2010)

ÅHidayat et al. (2007, 2008, 2009), Lestari (2009), Hidayat et al. 
(2010a, 2010b), Dermawan et al. (2010), Mahasena et al. (2010), 
Lidinillah (2011), Farid (2011), Hidayat (2011), Ridwan (2012). 

ÅAll suggest to do in situ measurement, seeing condition and area 
survey in Kupang, Timor Barat, NTT



Site selection and evaluation: more than 30 regions in Indonesia were studied 

Study of Astroclimatology (started in 2006)



USE OF 
METEOROLOGICAL 
SATELLITE DATA

GAME (GEWEX Asian Monsoon Experiment) Data from: GMS 5, 
GOES 9, MTSAT-1R (GEWEX = Global Energy and Water 
Experiment)

Coverage: N70 ĒS20, E70 ĒE160, so the whole Indonesia is 
covered.

Observations since mid-1995 to present 

Spatial resolution: 1/20° in pgm format (portable gray map, 
image), recorded in 1800 × 1800 pixels; equivalent to 5 km. 



CHANNEL DATA OF 
METEOROLOGICAL 
SATELLITE 

Channel Wavelength 

(µm)

IR1 10,3 Ē11,3

IR2 11,5 Ē12,5

IR3 (water vapor) 6,5 Ē7,0

IR4 (NIR) 3,5 Ē4,0

VIS(albedo) 0,55 Ē0,90

IR1                                   IR3
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Timau Expedition I, II, III 

(28 Sept. 2008, 17 Aug, and 17 Sept. 2009)



Site Survey (2006 Ē 2012)  Kalimantan Barat, Sulawesi Tengah, Jawa Ot~²­ù Ot~¢­ù ü

Fatumetan (Lelogama), 123̄  59' 17.1'' E, 9  ̄40' 35.9'' S, 1028 m 



FINALLY TO 
TIMAU

17 Sept 200917 Agustus 2009



TIMAU EXPEDITION III (17 SEPT. 2009)

ė)_±² Ll¢|Ę ĊOt~_²ċù ÉÊË ̄56' 29.9'' E, 9  ̄35' 8.0'' S, 1428 m 
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summit



TIMAU EXPEDITION III (17 SEPT. 2009)

Timau (Near Peak), 123̄ 56' 22.0'' E, 9  ̄35' 2.4'' S, 1593 m 

View from Timau



CLOUD COVER (CLEAR SKY FRACTION)
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ÅClearsky fraction (Hidayat et al. 2012) 

using meteorological satellite data 

spanning for 15 years (1996-2010).

ÅAnalysing 32 locations in Indonesia 

(Sumatra, Java, Sulawesi, NTB, NTT, 

and Papua): referencesites, low

altitude sites, and mountain sites 

ÅUsing data from Geostationary 

Meteorological Satellite 5 (GMS 5),  

Geostationary Operational Environmental 

Satellite 9 (GOES 9),  dan Multi-

functional Transport Satellite-1R (MTSAT-

1R), providing 5 km spatial resolution 

(HIMAWARI series)

ÅClouddetection: Adopting thresholding

method (Soden& Bretherton 1996, 

Erasmus & Sarazin2002)

ÅUsingchannel IR3 (6.7 ʈm) and IR1 (10.7 

ʈm)



(Hidayat et al. 2012)



(HIDAYAT ET AL. 2012)

 Main results: Nusa Tenggara Timur provides the best clear fraction: ~70% with 
uncertainty of 10%comparable to the best sites in west coast of America and some 
Chilean sites in terms of cloud cover.



USE OF NASA-EOS (AQUA & TERRA)

ÅVerification of Hidayat et al. (2012) using independent 
measurement: we choose data from Moderate Resolution Imaging 
Spectroradiometer(MODIS) onboard NASA-EOS Terra Satellite (since 
2000); prior to in situ measurement

ÅAltitude: 705 km, polar sun-synchronousorbiting satellite

ÅPeriod: 99 min (16 orbits/day)

ÅDifferent retrieval algorithm (King et al. 1997, 2003; Mote & Frey 
2006, Wind et al. 2010) 



CLEAR FRACTIONIN TIMAU

Very clear.  

Clear Fraction between May - October ~70- 80%

0

10

20

30

40

50

60

70

80

90

100

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

F
ra

c
ti
o

n
(%

)

Month

Clear Fraction Mean Timau 2001-2009

2001

2002

2003

2004

2005

2006

2007

2008

2009



MORE RECENT STUDIES
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Priyatikanto et al. (2023): By analysing the fluctuation of the sky brightness and 
infrared images from Himawari-8 satellite, we estimate the available observing 
time (AOT) of at least 5.3 h/night and the yearly average percentage of usable 
nights of 66 per cent. 


