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BOSSCHAOBSERVATORY: 1923

THE THIRD OBSERVATORY IN SOUTHERN HEMISPHE

. PLATE V

ZEISS 60 cm. DOUBLE REFRACTOR
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Alfm Nasrulloh | ¥ Bosscha Observatory

Bandung as seen fromBosschaObservatory (photo by Alfan Nasruloh (hitps:/alfannas.wordp \ess.com/my-photo-works/#jp -carous 68)



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

THE NEED OF
NEW
OBSERVATORY



CHALLENGES FOR SITE SELECTION IN
INDONESIA

A As a country with a very large area, Indonesia occupies an
- +ts ++ t® | xt-13}° x-¢2th _}da

(Ramage, 1968), complex topography

A In fact, many areas with high mountain zones, mostly
active, are not entirely suitable to host an astronomical
observatory

A Lack of infrastructures in remote areas, difficult to access

A Lack of meteorological ground data




Intertropical Convergence Zone appears as a band of clouds, usually
thunderstorms, yaat enci r the Equator. pe
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BACKGROUND

AGround data were scarce, time consuming, budget consuming. If you
need to survey 100 locations, you need at least 100 AWS. It Is
practically impossible.

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

ABut, there are terabytes of data from worldwide meteorological
satellites. They provide various atmospheric parameters. Spanning for
decades andfreel Os | © -1 s¢~¢r | | ¢2 ®U
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ATherefore using satellite data is much more suitable to guide an initial
process in our site selection.



PREVIOUPRELIMINARSGTUDIES

Alnvestigations on: global atmospheric parameters (T, RH, precipitation,
OLR, winds), cloud fraction, aerosol distribution, precipitable water
- a¢2 -y e® It ,rE ~I ®2-1 ~ +

AReassessment ol.embang site and tropical atmosphere:
transmittance and radiance in multiwavelength (Hidayat et al.
2010)

AHidayat 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).

AAIl suggest to doin situ measurement seeing condition and area
survey inKupang, Timor Barat, NTT




Study of Astroclimatology (started in 2006)

Site selection and evaluation:more than 30 regions in Indonesia were studied
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USE OF
METEOROLOGICAL
SATELLITE DATA

GAME (GEWEX Asian MonsoonExperiment) D

covered.
Observations since mid1995 to hresent



CHANNEL DATA OF

METEOROLOGICAL
SATELLITE
Channel Wavelength
(L)
IR1 10/3E 11,3
IR2 11,5E 12,5
IR3 (water vapor) 6,5 EX,0
IR4 (NIR) 3,5E 4,

VIS (albedo) 0,55 E 0,90 \ S CRi
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S|te Survey (2006; 2012) Kalimantayr Barat, Sulawesi TengahJawa Qt
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using meteorological satellite data
spanning for 15 years (1996-2010).
Analysing 32 locations in Indonesia
(Sumatra, Java, Sulawesi, NTB, NTT,
and Papua): referencesites, low
altitude sites, and mountain sites

Using data from Geostationary
Meteorological Satellite 5 (GMS 5,
Geostationary Operational Environmental
Satellite 9 (GOES }) dan Multi-
functional Transport Satellite-1R (MTSAT
1R), providing 5 km spatial resolution
(HIMAWARI series)

Clouddetection: Adopting thresholding
method (Soden& Bretherton 1996,
Erasmus &Sarazin2002)

A UsingchannelIR3 (6.7t m) and IR1 (10.7

tm)

ofthe
ROYAL ASTRONOMICAL SOCIETY

Mon. Not. R. Astron. Soc. 427, 1903-1917(2012)

CLOUD COVER (CLEAR SKY FRACTION)
A /Clear sky fraction (Hidayat etal. 2012)

@

doi:10.1111/5.1365-2966.2012.22000.x
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ABSTRACT

‘We report a study of cloud cover over Indonesia based on meteorological satellite data spanning
15 years (from 1996 to 2010) to aid in the selection of a new astronomical site capable of
hosting a multi-wavelength astronomical observatory. High-spatial-resolution meteorological
satellite data acquired from Geostationary Meteorological Satellite 5 (GMS 5), Geostationary
Operational Environmental Satellite 9 (GOES 9) and Multi-functional Transport Satellite-
IR (MTSAT-IR) are used to derive yearly average clear fractions over various regions of
Indonesia. This parameter is determined from temperature measurements in the IR3 channel
(water vapour, 6.7 pm) for high-altitude clouds (cirrus), and from the IR1 channel (10.7 pm)
for lower-altitude clouds. An algorithm is developed to detect the corresponding clouds. The
results of this study were used to select the best possible sites in Indonesia, which will be
analysed further by performing in situ measurements in the future. The results suggest that
regions of East Nusa Tenggara, located in southeastern Indonesia, are the most promising
candidates for such an astronomical site. The yearly clear sky fraction of this region may reach
better than 70 per cent, with an uncertainty of 10 per cent.

Key words: atmospheric effects — methods: statistical — site testing.

etal 2006 20007 20081 and alsn in Calar Alto (Sdncher JP_TO.'\l 2007
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Figure 5. Yearly average clear sky fraction in Indonesia from 1996 to 2010. Note that the scale in the legend is not the same for each
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figure. We see that south-eastern part is consistently clear.

(Hidayat et al. 2012)



8 Table 4. Mean of 15 years of the might fraction in percentage

Sites L

3

Op. Usable o*

(4) Sawu** B50 41 300 B01 50
(3) Kupang** 6.6 46 3% 663 60
(20) Timan 86 46 BT 613 63
(12) 5. Waingapu 582 45 373 627 78
(31) Alar 571 56 M4 E26 63
(30) Mutis 571 47 382 618 65
(26) Rinjani 2 562 55 383 6LT 61
(27) Ruteng 563 51 385 615 60
(25) Rinjani 1 551 56 393 60T 60
(11) E. Sumbawa 552 52 395 605 &2
(14) Wetar 543 56 401 500 73
(19) Sirung 544 51 406 504 73
(28) Lembata 543 40 408 502 75
(19) Went Tjen 408 50 443 55T 63
(24) SangiheSian 448 80 471 520 &Y
(29) Binchae /4 B0 536 474 &5
(10) Lembang** 338 55 607 303 &2
(22) Rantemaric 251 61 638 312 &8
(18) Kerinci 241 65 €94 306 38
(20) Tibo 2% 62 TI8 28T TR
(21) Lombosang 383 60 718 287 &6
(1%) Sinabung 130 47 823 177 44
! (16) Sibayak 128 45 832 168 40
: (17) Silimapulah 123 45 #32 168 390
| (32) Erckebo 93 52 855 145 53
(34) P. Jaya 2 0 54 856 144 35
(33) P. Jaya 1 20 40 90 70 30

Figur¢ Motes: *Standard deviation of usable night; **Reference site; CL.
for con = clear, Tr. = Tranmtional, Op. = opagque; the oumber m the

wester bracket comesponds to the sikte number (see Table 3).

(HIDAYAT EAL. 2012)

Nusa Tenggara 2002 (Night Time)
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02 (the best) and 2010 (the worst) both in day time and night time
for each figure. Notice again that the eastern part is clearer than the

Main results: Nusa Tenggara Timur provides the best clear fraction: ~70% ith
uncertalnt%/ of 10%comparable to the best sites in west coast of America and some
e

Chilean si

s in terms of cloud cover.



USE OMNASAEOSAQUA & TERRA)

AVerification of Hidayat et al. (2012) usingindependent
measurement we choose data from Moderate Resolution Imaging
Spectroradiometer (MODIS)onboard NASAEOS Terra Satellite (since
2000); prior to In situ measurement

AAltitude: 705 km, polar sun-synchronousorbiting satellite
APeriod: 99 nin (16 orbits/day)

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



CLEAR FRACTIOIN TIMAU

Very clear

Clear Fraction betweenMay - October ~70-80%
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MORE RECENT STUDIES

Monthly Notices

MNRAS 511, 5363-5371 (2022) https://doi.org/10.1093/mnras/stac408
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ABSTRACT

The fraction of observable nights is an essential parameter for selecting astronomical sites. In recent years, meteorological
satellite data have played an essential role in recognizing and providing statistics of observable nights. We present a method to
estimate the fraction of observable nights based on the FengYun-2 series of geostationary meteorological satellites and weather
records of multiple astronomical sites. We have calculated the fraction of observable nights at 27 sites in Indonesia and two
astronomical sites in China to validate the method. The results derived from our method show good agreement with previous
works. Furthermore, we have derived the yearly distribution of the fraction of observable nights above China, which indicates
that the area near 40°N has more observable nights than other areas in China.

Key words: site testing —methods: statistical — methods: data analysis.
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1 INTRODUCTION obsetjv_atlon logs are essential and can robl_lslly characterize observing

conditions. Such logs are usually detailed and accurate because
When researchers perform search campaigns (e.g. Erasmus & observers record the observing conditions for every night that
Sarazin 2001; Sarazin, Graham & Kurlandczyk 2006; Ma et al. 2020) astronomical observations are carried out. However, observation logs

Priyatikantoet al. (2023): Bgnalysinghe fluctuation of the sky brightness ar
infrared images fronHimawari8 satellite, we estimate the available observir
time (AOT) of at least 5.3 h/night afite yearly average percentage of usabl
nights of66 per cent 23



