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Abstract

This study aims to analyze differences in determining the beginning of the month of
Rabiulawal 1447 H using Neo-MABIMS criteria and the Single Global Hijri Calendar
(KHGT). It applies a descriptive-comparative approach by integrating astronomical
data from BMKG and Stellarium simulations conducted at the coordinates of Bandar
Lampung. The parameters examined include the conjunction time (ijtima'), crescent
altitude, elongation, and the equatorial coordinates of the Moon and the Sun. The
results show that the conjunction occurred on August 23, 2025, at 13:06:22 WIB.
However, the crescent altitude and elongation observed in Indonesia on that date do
not satisfy the Neo-MABIMS criteria, and only meet the required threshold on
August 24, 2025. In contrast, the KHGT criteria allow the beginning of the month
globally on August 23, 2025, due to meeting visibility conditions in other regions.
These findings indicate that differences arise mainly from variations in criteria
thresholds and approaches (regional versus global), rather than discrepancies in
astronomical data, contributing to a more objective and scientific understanding of
Hijri calendar determination.

CORRESPONDENT: 2507041001 @webmail.uad.ac.id

INTRODUCTION

Determining the beginning of the Hijri
month is a fundamental issue in Islamic
religious practice because it is directly
related to the certainty of the timing of
worship and religious celebrations. In
Indonesia, differences in determining the
beginning of the month still occur
frequently and recur from year to year due

to the diverse criteria used by religious

authorities and Islamic community
organizations (Hidayat et al., 2025) . This
phenomenon is particularly evident in the
determination of the month of Shawwal
(Eid al-Fitr), which in recent years has
shown differences in determination, such as
in 2011, 2023, and 2025. In 2025, for example,
the beginning of Shawwal was set on March
31 based on the Neo-MABIMS criteria and

March 30 based on the Single Global Hijri
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Calendar (KHGT) (Ilham Majid, 2024).
These recurring differences are caused by
the use of diverse methods and criteria,
particularly between hisab (astronomical
calculations) and rukyat (crescent moon
observation), as well as differences in the
threshold for crescent moon visibility.
(Yunus et al, 2025). These recurring
differences demonstrate the urgent need for
a more consistent and data-driven approach
to determining the Hijri calendar. (Hidayat
et al., 2025).

These differences are not limited to
Ramadan or Shawwal, but reflect broader
issues within the Hijri calendar system that
potentially affect other months, including
Rabi al-Awwal. These differences often lead
to variations in the timing of religious
observances and indicate the lack of a
uniform standard. Scientifically,
determining the beginning of a Hijri month
is closely related to astronomical
phenomena (Loucif et al., 2024). The term
ijtima' (astronomical conjunction) refers to
the moment when the Moon and Sun have
the same celestial longitude. Following this
event, the visibility of the crescent (the first

observable crescent moon after sunset)

becomes the primary basis for determining

the beginning of the month. In this context,
imkanur  rukyah  refers to  the
astronomically minimum conditions that
allow the crescent to be observed, which are
generally determined based on parameters
such as altitude and elongation (Taher and
Abdulla 2024).

Based on this concept, various
approaches have developed in determining
the beginning of the Hijri month. In
Indonesia, one approach used is the wujudul
hilal method adopted by Muhammadiyah,
which determines the beginning of the
month based on the presence of the Moon
above the horizon after conjunction without
requiring its visibility. This approach
emphasizes logical consistency and the use
of precise astronomical calculations Gita
Syamsiyah, et.al. (2025). On the other hand,
MABIMS member countries (Brunei,
Indonesia, Malaysia, and Singapore) apply
the Neo-MABIMS criteria based on the
threshold of hilal visibility, requiring the
fulfillment of certain  astronomical
parameters such as the Moon's altitude and
elongation before the beginning of the
month is determined. (Fitriyani, Isfihani,

2024). In a broader development, efforts to

unify the Hijri calendar globally gave birth
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to the concept of a Single Global Hijri
Calendar (SGHC), which determines the
beginning of the month based on the
presence of the crescent moon anywhere on
Earth. SGHC emerged as a response to the
fragmentation of the Hijri calendar due to
differences in regional boundaries and
criteria for determining the beginning of the
month (Hidayat et al., 2025). However,
fundamental differences between the
visibility-based (Neo-MABIMS)  and
presence-based (SGHC) approaches still
result in different decisions, even though
both use the same astronomical data (Syarif
et al., 2025). In addition, studies show that
local factors and observation conditions
also influence the success of rukyat, so
empirical data-based analysis is very
important  in

differences (Igbal et al., 2025).

understanding  these

A review of previous research shows

that most studies regarding the
determination of the Hijri calendar still
focus on conceptual, juridical, or
methodological aspects related to hisab and
rukyat. (Marwadi, 2018). Although several
studies have discussed the crescent
visibility model, studies directly comparing

the Neo-MABIMS and KHGT criteria using

the same astronomical dataset are still
relatively limited, especially in terms of
quantitative evaluation of the performance
of both criteria under identical astronomical
conditions (Karim, and Mahsun 2024) . This
indicates a research gap in data-based
comparative studies.

In this context, this study occupies a
position as a development in the study of
contemporary Islamic astronomy based on
data, by integrating observational data and
simulation results to directly compare two
main criteria. This study is not just a
replication, but rather the development of
an approach through the use of official
astronomical data combined with digital
simulations to produce a more objective and
measurable analysis. This study aims to
analyze the astronomical parameters of the
Moon and the Sun including conjunction
time, right ascension/declination,
elongation, and angular diameter based on
BMKG data and Stellarium simulations;
apply the Neo-MABIMS and KHGT criteria
on the same dataset to identify differences
in determining the beginning of Rabiulawal
1447 AH; and explain scientifically and
Islamic

from the perspective of

jurisprudence the reasons for the
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differences in the results produced by the
two criteria.

To achieve these objectives, this
research focuses on the geographic
coordinates of Bandar Lampung as a case
study. The analysis was conducted using
official data from the Meteorology,
Climatology, and Geophysics Agency
(BMKG) combined with simulations using
Stellarium software. This approach allows
for quantitative and comparative analysis of
each research objective based on the same
dataset.

The expected contributions of this
research encompass three main aspects.
First, it provides a data-based scientific
explanation for the differences in the
determination of the Hijri calendar. Second,
it strengthens the integration between
astronomy and Islamic jurisprudence
through an interdisciplinary approach by
linking quantitative astronomical data such
as conjunction times, elongation, and the
altitude of the crescent moon with Islamic
jurisprudence analysis related to the criteria
for determining the beginning of the month,
so that the differences in results can be
explained scientifically and normatively.

Third, it supports the development of

astronomy learning, particularly in physics
education, by increasing scientific literacy
in understanding lunar phenomena and

calendar systems.

METHOD

This study uses a descriptive-
comparative approach based on secondary
astronomical data to analyze the differences
in determining the beginning of the month
of Rabiulawal 1447 H wusing the Neo-
MABIMS criteria and the Single Global Hijri
Calendar (KHGT). This approach is used to
integrate precise astronomical data with the
criteria for determining the beginning of the
month to produce an objective and data-
based analysis (Makhmudah, 2024) . The
research procedure is carried out in stages
and systematically. The first stage is the
collection of secondary astronomical data
from the Meteorology, Climatology, and
Geophysics Agency in the form of
ephemeris data and crescent visibility
maps. The data collected include the ijtimak
(conjunction) time, crescent altitude,
elongation, and distribution maps of
crescent altitude and elongation globally
and regionally on August 23 and 24, 2025.

This data is used as the basis for macro
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analysis to describe the conditions of
crescent visibility in Indonesia and globally
(Sudarto, 2024).

The second stage is an astronomical
simulation using Stellarium software at
Bandar Lampung coordinates as a local
(topocentric) case study. The simulation
was conducted under two main conditions
used in the analysis of the results, namely:
(1) at ijtima on August 23, 2025 at 13.06.22
WIB to verify the suitability of the
conjunction time, and (2) at sunset on
August 23 and 24, 2025 to analyze the
geometric position of the crescent moon.
The simulation was conducted with the
same parameter settings, including the
observation location, time, and coordinate
system. Because Stellarium is deterministic,
the simulation results will remain the same
as long as the input parameters do not
change. Therefore, the simulation repetition
is not aimed at testing the consistency of the
results, but rather to ensure the accuracy of
the parameter settings ( input verification )
and the suitability of the simulation results
with the reference data. The simulation
output in the form of equatorial coordinates
(Right Ascension and Declination), altitude,

elongation, and angular diameter is

documented in the form of screenshots and
tables.

The third stage is validation of the
simulation data. Validation is carried out by
comparing the main  astronomical
parameters between the simulation results
and reference data, as well as through
geometric precision tests using the apparent
angular diameter parameters of the Sun and
Moon. Differences within astronomical
tolerance limits indicate that the simulation
data has a sufficient level of accuracy for use
in analysis. This validation approach is in
line with research that emphasizes the
importance of verifying hisab and rukyat
data using measurable astronomical
analysis (Faizah 2024). The fourth stage is
determining the research variables. The
main variables include the altitude of the
crescent moon, elongation, and equatorial
coordinates  (Right = Ascension and
Declination). The altitude of the crescent
moon is defined as the angle of the Moon's
elevation relative to the horizon at sunset,
while elongation is the angular distance
between the Moon and the Sun. All angular
parameters are expressed in degrees (°),

while the angular diameter is expressed in

arcseconds.
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The fifth stage is descriptive and
comparative data analysis. Descriptive
analysis is conducted by presenting data in
the form of tables and visualizations, such
as distribution maps of the height and
elongation of the crescent moon, to describe
the spatial visibility conditions.
Comparative analysis is conducted by
comparing the height and elongation
parameter values against the Neo-MABIMS
and KHGT criteria thresholds. The analysis
is conducted chronologically, starting from:
(1) verification of the ijtimak time as the
beginning of the synodic cycle of the Moon,
(2) analysis of the crescent conditions at
sunset on August 23, 2025, and (3) analysis
of the crescent conditions on August 24,
2025 as a comparison. This comparison
process is also supported by a study that
uses rukyat data as a comparison against
the results of hisab in determining the
beginning of the Hijri month. (Reskiani,
2022).

The Neo-MABIMS criteria use a
minimum altitude limit of > 3° and
elongation of = 6.4° in a particular region,
which is based on a regional crescent
visibility approach based on geometric

parameters and empirical observations

(Soderi & Mustaqim, 2024 ; Sopwan and Al-
Hamidy Novi, 2020) Meanwhile, KHGT
uses a global approach in determining the
beginning of the Hijri month which is based
on the principle of international unification
of the Hijri calendar. In one of the
formulations discussed in an international
conference, the criteria used are a minimum
crescent height of > 5° and a minimum
elongation of = 8° at sunset (Aspar,
Sumartini, 2016 ; Alfalaah, 2025) in
borderline conditions, values that are
exactly on the threshold are still considered
to meet the criteria with special notes in the
interpretation of the results.

The analysis focused on altitude and
elongation parameters, as they are the
primary indicators in the Neo-MABIMS and
KHGT criteria and are directly related to the
geometric visibility of the crescent moon.
Other parameters were not considered
primary indicators because they fall outside
the operational thresholds of both criteria.
The final stage was the interpretation of the
results by linking the obtained astronomical
parameters to the differences in the
approaches of the two criteria: the regional
approach in Neo-MABIMS and the global

approach in KHGT.
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RESULTS AND DISCUSSION

The research data is presented
systematically in two main sections: local
(topocentric) astronomical simulations
using Stellarium software at the researcher's
observation location, and macro-
astronomical data analysis sourced from the
Meteorology, Climatology, and Geophysics
Agency (BMKG). These two approaches are
interrelated, with local simulations
verifying the geometric accuracy of
astronomical events, while BMKG data
provides a broader spatial context for
interpreting the visibility of the crescent
moon. Therefore, the presentation of the
results is not only descriptive but also
analytical, explaining the implications of
astronomical parameters for determining
the beginning of the month of Rabiulawal
1447 AH.

1. Simulation Astronomy Local
(Topocentric) Using Stellarium in
Bandar Lampung

A local (topocentric) astronomical
simulation using Stellarium software was
conducted as an initial step to determine the
conjunction time (ijtima') while verifying its
conformity with BMKG data and the

geometric characteristics of the Moon and

Sun at that moment. This step not only
serves as a chronological basis before
analyzing the crescent conditions at sunset,
but also has an analytical role in explaining
the initial geometric conditions that affect
the visibility of the crescent. The proximity
of the moon and sun at the time of ijtima'
directly impacts the small angular
separation (elongation), which is a major
factor in determining the likelihood of the
crescent's visibility.

a. Conjunction Time (Ijtima')
Conjunction geocentric ( ijtima ')

Incident This happen when longitude the
Moon's ecliptic is the same with longitude
the Sun's ecliptic , with observer assumed is
at the center of the Earth. Incident This mark
the end One cycle synodic month and the
beginning cycle next.

SABTU, 23 AGUS
PENENTU AWAL BULAN

AL14MTH

T
BULAN WA
1

Figure 1. Current Crescent Moon Data Sun
Sunset on Saturday, August 23, 2025

Based on Figure 1, the initial
conjunction of the month of Rabiulawal
1447 H occurred on Saturday, August 23,

2025, at 06:06:22 UT or 13:06:22 WIB. At that
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time, the ecliptic longitude of the Sun and
Moon were exactly the same, namely
150.38°. The synodic period of the Moon
from the previous conjunction (the
beginning of Safar 1447 H) until this
conjunction was 29 days, 10 hours, and 55
minutes. On the same date, sunset times in
Indonesia varied, ranging from 5:37:37 PM
WIT in Merauke to 6:49:25 PM WIB in
Sabang. Meanwhile, on August 24, 2025,
sunset times ranged from 5:37:34 PM WIT in
Merauke to 6:49:00 PM WIB in Sabang
(BMKG, 2025) . This indicates that the ijtima'
occurred within a relatively close timeframe
to the crescent moon observation time.

The temporal proximity between ijtima'
and sunset directly impacts the geometric
conditions of the «crescent moon,
particularly the angular separation between
the Moon and the Sun. Under these
conditions, the Moon's elongation is still
very small so that the resulting illumination
fraction is also low, while the position of the
crescent moon is close to the horizon. The
combination of small elongation and low
altitude causes the contrast of the crescent
moon against the background of twilight to
be weak, so that geometrically it does not

meet the requirements for visibility (Rajab

et al., 2023). In a broader context, the study
of Islamic astronomical literature confirms
that the visibility of the crescent moon is not
only determined by elongation, but also by
the height of the crescent moon and its
contrast against the twilight sky as the main
geometric parameters in observation (Syarif
et al., 2025).

Furthermore, the conjunction data from
BMKG was verified through local
astronomical simulations  (topocentric)
using Stellarium software at the Bandar

Lampung location.

Figure 2. Display Position Sun at Conjunction
August 23 , 2025, at 1:06:22 PM WIB.
Results of the Stellarium Simulation
in Bandar Lampung.
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The simulation results in Figure 2 show
that on August 23, 2025, at 1:06:22 PM WIB,
the equatorial positions of the Sun and
Moon are in very close proximity. Based on
the Right Ascension and Declination (RA/Dec
on date) parameters, the Sun is at
coordinates RA 10h 09m 49.10s and Dec
+11°20'14.5", while the Moon is at RA 10h
11m 06.47s and Dec +13°08'47.8". This close
equatorial position confirms that the Moon
and the Sun

Are at nearly the same ecliptic
longitude, thus astronomically confirming
the occurrence of the conjunction event as
reported by the BMKG. This closeness of
coordinates not only confirms the
occurrence of the conjunction but also
indicates that the angular separation
between the sun and the moon was still very
small at that time. This condition
strengthens the analysis that the crescent
does not yet have sufficient geometric
parameters to be observed at sunset (Rajab
et al., 2023).

b. Characteristics Geometric During
Conjunction (Simulation Validity
Test)

In addition to verifying time

conjunction, simulation Stellarium used For

test validity geometric data output via
visible diameter parameter The Sun and the
Moon at the time ijtima'. Although this
parameter No determinant direct visibility
month sickle , its suitability with results
manual calculations are used as indicator
level precision simulation. Comparison
between results manual calculations and
output Stellarium at the moment
conjunction , namely August 23, 2025, at

13.06.22 WIB, is presented in Table 1.

Table1l. Comparison of the Apparent
Angular Diameters of the Sun and

the Moon
c Apparent
Object e diameter Difference
Results .
(Stelarium)
Sun 31'37.8” 31 minutes  0.21”
38.01
seconds
Month 31'19.8” 31'20.02” 0.22 inches

The analysis shows that the difference
in apparent angular diameter is below 0.5
arcseconds for both the Sun and the Moon.
This very small difference indicates a high
level of precision between the manual
calculations and the simulation results.
However, this small difference still
represents numerical uncertainty in the
simulation and calculation processes. In the
context of crescent visibility, this

uncertainty is important because the
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parameters used are often near the
threshold criteria. Therefore, although the
difference in values is astronomically very
small, its impact still needs to be considered
in the interpretation of crescent visibility,
especially in marginal conditions. The
agreement between the results of the
Stellarium simulation and the manual
calculations also shows no significant
systematic differences, so both data sources
can be considered geometrically consistent
(Andy Muhammad Ruknanto, Fatmawati,
2023) . Thus, the obtained astronomical
parameters are not only valid for
verification but can also be used as a basis
for further analysis regarding the
development of crescent visibility based on
BMKG macro astronomy data to examine
how these parameters develop spatially and
temporally in determining the beginning of
the month of Rabiulawal 1447 AH.

2. Macro Astronomy Data Analysis
(BMKG)

The determination of the beginning of
the month of Rabiulawal 1447 H is based on
the analysis of the position of the crescent
moon at sunset at two observation times,
namely Saturday, August 23, 2025, and
Sunday, August 24, 2025. The crescent

moon position data is analyzed using the
main parameters in the form of altitude and
elongation of the Moon to the Sun, which
are visualized in the form of a height map
and a crescent moon elongation map for
observers between 60 °N to 60 °S and for
observers in Indonesia.

a. Crescent conditions on Saturday,
August 23, 2025
For see global distribution , map height

crescent moon shown in Figure 2 .

PETA HILAL SAAT
SABTU, 23 AGUSTUS 2025 M
PENENTU AWAL BULAN RABIULAWAL 1447 H

Kornjungsi - Sabt, 23 Agustis 2025 M, pukad 06.06,22 UT

=

~———,
L »n S

4

i dunia (calam satuan deragat)
o witayah Irdnesia (dalar satusn derajet)

U]

+ Kortur
—  Kotur

Figure 2. Map of the Crescent Height for
observers between 60 °N to 60 °S on
Saturday, August 23, 2025 AD

Figure 2 shows that on August 23, 2025,
some regions such as Africa will have
height crescent moon about 5°, which has
been fulfil criteria KHGT visibility . This
caused by position relative to the Moon The
sun that produces corner elevation more big
moment Sun immersed in the area . For the
Indonesian region, distribution height

crescent moon shown in Figure 3
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PETA HILAL SAAT
SABTU, 23 AGUSTUS 2025 M
PENENTU AWAL BULAN RABIULAWAL 1447 H

e

Konjungsi - Sabtu, 23 Agustus 2025 M, pukul 13.06.22 WIB

Figure 3. Map of the Crescent Height for
observers in Indonesia on Saturday,
August 23,2025 AD

Based on Figure 3, the analysis of the
crescent height map shows that on August
23, 2025, the height of the crescent in
Indonesia at sunset ranged from 0.3° in
Merauke to 1.72° in Sabang. This value is
still below the minimum height limit of > 3°
set in the Neo-MABIMS criteria, so
geometrically the crescent does not meet the
visibility requirements in Indonesia (Soderi
& Mustaqim, 2024) This condition is caused
by the relatively short time interval between
ijtima' and sunset, so that the Moon has not
experienced a significant increase in the
angle of elevation to the horizon.

b. Crescent conditions on August 24, 2025
The global distribution of crescent

heights on August 24, 2025 is shown in
Figure 4.

PETA HILAL SAAT
AHAD, 24 AGUSTUS 2025 M
PENENTU AWAL BULAN RABIULAWAL 1447 H

S0 e 0w e 0w o e e e 120

Konjungst : Sabtu, 23 Agustus 2025 M, pukd 06.06.22 UT

®
8

s, s
= Keterangan
= £ Koot Keioggn e e (e st roe
~—— : Kontur Ketinggian Hilal di wilayah Indonesia (dalam satuan derajat)
s0rs! —_— —_— 905
i G W W 1w o 3E o %F T 150F 0

(3

KD

Figure 4. Map of the Crescent Height for
observers between 60 N to 60 °S on
Sunday, August 24, 2025 AD

Figure 4 shows a significant increase in
the height of the crescent over almost all
regions of the Earth. This is caused by the
Moon's rapid orbital movement relative to
the Sun after the ijtima'. For the Indonesian
region, these conditions are shown in Figure

5.

PETA KETINGGIAN HILAL SAAT MATAHARI TERBENAM
AHAD, 24 AGUSTUS 2025 M
PENENTU AWAL BULAN RABIULAWAL 1447 H

5 1008 oo e
[-mmrw + Sabtu, 23 Agustus 2025 M, pukul 13,06.22 WIB

2 L - > E
10°, - g s
—— : Kontur Ketinggian Hill, yang dinyatakan datam satusan derajat | A_I
ED 107E s T T re e e ™

Figure 5. Crescent Height Map for observers in
Indonesia on Sunday, August 24,
2025 AD

Based on Figure 5, there is an increase in
the height of the crescent moon that can be

measured quantitatively, from a range of

0.3°-1.72° (Figure 3) to 10.81°-12.21° (Figure
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5), which indicates an increase of more than
9° in a period of approximately 24 hours. In
this time interval after ijtima’, the position of
the Moon experiences a significant
geometric change, so that the height of the
crescent moon at sunset increases
drastically. This condition causes almost all
regions of Indonesia to meet the visibility
criteria according to Neo-MABIMS. The
implications of this condition indicate that
the implementation of rukyat hilal
astronomically will only be possible on
August 24, 2025. Meanwhile, in the hisab
approach, geometric parameters such as
height, elongation, and the relative
positions of the moon and the sun on that
date can be used as a basis for determining
the beginning of the month according to the
criteria used.
c. Crescent Moon Elongation Analysis
The global distribution of geocentric
elongation on August 23, 2025 is shown in

Figure 6.

PETA ELONGASI SAAT MATAHARI TERBENAM
SABTU, 23 AGUSTUS 2025 M
PENENTU AWAL BULAN RABIULAWAL 1447 H

10w 120w sow sow 20w o a0t e ot fras 150 100

. 1 T

10w
o

Korunga + Sabtu, 23 Agustus 2025 M, pukud 06.06.22 UT
e A
12 ' ’ O

sral
N 2
- 1 10 ) 7 6

:0',|

Figure 6. Elongation map for observers
between 60 °N to 60 °S on Saturday,
August 23, 2025 AD

Figure 6 shows that some regions such
as India have achieved elongation 28°, so
that according to the KHGT criteria globally
they have met the geometric requirements
for the beginning of the month (Alfalaah,
2025). This shows that the visibility of the
crescent is influenced by the spatial
distribution of the Moon's position relative
to the Sun. For the Indonesian region, the

elongation distribution is shown in Figure 7.

PETA ELONGASI SAAT MATAHARI TERBENAM
SABTU, 23 AGUSTUS 2025 M
PENENTU AWAL BULAN RABIULAWAL 1447 H

Konjungsi : Sabtu, 23 Agustus 2025 M, pukul 13.06.22 WIB

isv ) =
L

10 X s
-4
Kortur Blongas, yang dnyatakan dalom sstuan deratet A
= s = e T = T I TR 1E

Figure 7. Elongation Map for Observers in
Indonesia on Saturday, August 23,
2025 AD
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Based on Figure 7, the elongation in
Indonesia at sunset ranges from 1.96° in
Merauke to 3.16° in Sabang , thus not
meeting the Neo-MABIMS minimum limit
(26.4°). This condition is consistent with the
results of the crescent height analysis, which
also does not meet the visibility criteria. The
global distribution of elongation is shown in

Figure 8.

PETA ELONGASI SAAT MATAHARI TERBENAM
AHAD, 24 AGUSTUS 2025 M
PENENTU AWAL BULAN RABIULAWAL 1447 H

190w 150w uow o w o o 00 ot 90 oe 15 180

€ 1 3
[O—— o S

Konungs! : Sabtu, 23 Agustus 2025 M, pukul 06.06.22 UT

T
&
9 18 16 1 132
[~

4

------

o
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o
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o J —
i 150w oW oW oW o 3 wE e L3

Keterangan
+ Kantur Blongasi & dunia (dalam satuan derajot)
— : Kontur Blongasi di wiayah Indonesia (dalam satusn derajat)

L]

Figure 8. Elongation map for observers
between 60 N to 60 S on Saturday,
August 24, 2025 AD

Based on Figure 8, the elongation
distribution on August 24, 2025, shows that
nearly all areas on Earth's surface have
reached relatively high elongation values.
This condition indicates that globally, the
crescent moon has reached a sufficiently
large angular separation from the Sun, thus
geometrically being in a condition favorable
for visibility. For the Indonesian region,
these conditions are shown in more detail in

Figure 9.

PETA ELONGASI SAAT MATAHARI TERBENAM
AHAD, 24 AGUSTUS 2025 M
PENENTU AWAL BULAN RABIULAWAL 1447 H

L Kontur Hongas, yang dinyatakan datam satuan derajat

Figure 9. Elongation Map for Observers in
Indonesia on Sunday, August 24,
2025 AD

Based on Figure 9, elongation in
Indonesia increased from a range of 1.96°-
3.16° on August 23, 2025 (Figure 7) to
13.14°-14.69° on August 24, 2025. This
increase indicates a rate of angular change
of approximately 10° per day, which is in
line with the average angular velocity of the
Moon relative to the Sun of 12-13° per day.
This indicates that changes in the visibility
of the crescent moon are non-linear, where
in a short time there can be a spike in the
parameters that determine visibility.

The increase in elongation occurs
simultaneously with the increase in the
height of the crescent, so that both
parameters  together  strengthen the
conditions for the visibility of the crescent
on August 24, 2025. Based on the analysis of

height and elongation, there is a difference

in determining the beginning of the month
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of Rabiulawal 1447 H between the Neo-
MABIMS and KHGT criteria.

According to Neo-MABIMS, with the
requirement of a crescent altitude of >23° and
an elongation of 2>6.4° the crescent
conditions in Indonesia will only meet the
criteria on August 24, 2025. Therefore,
according to the calculation, the night of 1
Rabiulawal is set on August 24, 2025 and the
beginning of the month falls on August 25,
2025. In contrast, KHGT wuses a global
approach with the requirement of an
altitude of 25° and an elongation of 28°. On
August 23, 2025, several regions outside
Indonesia have met these criteria, so the
beginning of the month is set earlier,
namely August 24, 2025.

DISCUSSION

The analysis of determining the
beginning of the month of Rabiulawal 1447
AH begins with verifying the conjunction
time (ijjtima') as the starting point of the
Moon's synodic cycle. Conjunction is a
condition when the ecliptic longitude of the
Moon and the Sun are equal, which is the
astronomical basis for determining the
beginning of the Hijri month. The proximity
of the ijtima' time to sunset directly impacts

the small initial angular separation between

the Moon and the Sun, so that visibility
parameters such as elongation and altitude
remain at low values. In modern crescent
visibility studies, the visibility of the
crescent is not determined by a single
parameter, but by a combination of several
geometric parameters. This is emphasized
by Taher, and Abdulla (2024) which states
that the visibility of the crescent moon
depends on the interaction of parameters
such as altitude and elongation. This view is
supported by Munir, (2024) which shows
that a multi-parameter approach provides
more accurate results in predicting crescent
visibility. In addition, a review of Islamic
astronomy literature also confirms that the
contrast factor against the twilight sky is an
important component in the success of
crescent observation (Syarif et al., 2025).
The validity of the simulation data was
verified by comparing the apparent angular
diameters of the Sun and Moon between the
manual calculations and the Stellarium
output. The very small difference indicates
a high level of precision, so the simulation
data can be used as a basis for further
geometric analysis. This is in line with the
findings of ( Al Ayyubi, et.al 2025) This is in

line with the research of Al Ayyubi, et.al
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(2025) which shows that astronomical
software such as Stellarium can be used to
produce calculation data that is consistent
with other computational methods, so it can
be utilized in astronomical analysis.
However, numerical uncertainty still needs
to be considered, especially when the
parameters are around the visibility
threshold, because small differences can
affect the interpretation of the visibility of
the crescent moon in marginal conditions.
The crescent sighting conditions on
August 23, 2025, indicate that Indonesia's
geometric parameters do not yet meet the
Neo-MABIMS  visibility criteria. Low
altitude and elongation values not only
indicate the crescent's proximity to the
horizon but also reflect a small fraction of
illumination, resulting in very weak
contrast against the twilight sky. This
condition makes the crescent difficult to
observe geometrically and observationally.
This finding aligns with research by
Arkanudin and Sudibyo (2015). which
emphasizes that the height of the crescent
moon  significantly  influences  the
probability of visibility, particularly in
tropical regions. However, the results of this

study also indicate that elongation plays an

equally important role in determining the
extent of the crescent moon's illumination.
This finding is supported by Imas Musfiroh
(2018). which shows that the relationship
between elongation and visibility is non-
linear. Furthermore, observational factors
such as sky brightness and atmospheric
conditions also influence the success of
rukyat, as explained by Alhan, et.al, (2025).

A significant change occurred on
August 24, 2025, where within
approximately 24 hours after the ijtima',
there was a drastic increase in altitude and
elongation. This increase reflects the
angular velocity of the Moon relative to the
Sun, which ranges from 12-13° per day,
resulting in a significant change in visibility
parameters within a short period of time.
This condition caused the crescent that
previously did not meet the visibility
criteria to meet the visibility criteria. This
finding indicates that the visibility of the
crescent is dynamic and non-linear. This is
consistent with the results of research by
Imas Musfiroh (2018) which shows that
small changes in time can result in
differences  in

significant visibility

conditions .
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A comparison between BMKG data and
simulation results shows high consistency
in describing the geometric parameters of
the crescent moon. This strengthens the
reliability of the data used in the analysis, as
shown in the research of Sugiharto et.al
(2025) where the integration between macro
astronomy data and local simulations not
only serves as verification but also provides
a more comprehensive understanding of
the dynamics of the positions of the Moon
and the Sun in the context of crescent moon
visibility.

On the other hand, the Single Global
Hijri Calendar (SGH) approach yields
different results. On August 23, 2025,
several regions outside Indonesia had
already met the global visibility threshold,
thus establishing the beginning of the month
earlier than the Neo-MABIMS approach.
This difference stems not from different
astronomical data, but from a different
conceptual framework in defining crescent
visibility. A study by Muhamad Syazwan
Faid et al. (2024) shows that variations in
threshold criteria can produce systematic
differences in the Hijri calendar, even when

using the same astronomical dataset.

More broadly, the differences between
Neo-MABIMS and KHGT reflect the
difference in regional and global
approaches. Neo-MABIMS emphasizes
location-based visibility, while KHGT uses
a global approach that allows one region to
serve as a reference for the entire world.
This demonstrates that determining the
beginning of the month is not solely an
astronomical issue but also relates to
methodological construction and Islamic
jurisprudence.  Suleman etal (2025)
emphasizes that the criteria for crescent
visibility are inseparable from the context of
ijtihad and Islamic scholarly tradition.

Overall, the results of this study
indicate that the differences in determining
the beginning of the month of Rabiulawal
1447 AH are a consequence of the rapidly
changing geometric dynamics of the Moon
after the ijtima' and differences in the
thresholds of the visibility criteria used. The
integration of BMKG data and simulations
shows that both approaches, Neo-MABIMS
and KHGT, have a valid scientific basis
within their respective frameworks. These
findings strengthen the view that

differences in the Hijri calendar are not

caused by data inaccuracies, but rather by
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differences in the interpretation of the same
parameters. (Marwadi, 2018).

However, this study has limitations that
require attention. The analysis is still based
on geometric models and simulations, so it
does not fully represent actual observational
conditions, which are influenced by
atmospheric factors, weather, and observer
capabilities. = Furthermore, = numerical
uncertainties in the simulations and
modeling of BMKG data can also influence
the results under threshold conditions.
Therefore, interpretation of the results of
this study should be placed in the context of
a geometric feasibility analysis, rather than
as an empirical confirmation of visibility.
CONCLUSION

This study shows that the difference in
determining the start of Rabiulawal 1447
AH between the Neo-MABIMS criteria and
the Single Global Hijri Calendar (SGHC) is
due to differences in conceptual approaches
and visibility thresholds wused. These
differences reflect the consequences of
regional and global approaches to
determining the start of the Hijri month, not
due to differences or discrepancies in
astronomical data. These findings confirm

that the determination of the beginning of

the Hijri month is the result of an interaction
between the rapidly changing geometric
dynamics of the Moon after the ijtima' and
the interpretative framework of the criteria
used. In the Indonesian context, this study
contributes to strengthening a more rational
and data-driven understanding of the
frequent differences in the beginning of the
month, and emphasizes the importance of
integrating astronomical analysis and
Islamic jurisprudence in Hijri calendar
decision-making. This research is still
limited to one observation location and is
based on simulation data and secondary
data, so the results need to be interpreted
carefully and do not directly represent the
conditions of crescent observation in all
regions. Further research is recommended
to involve more observation locations and
integrate actual rukyat data to increase the
validity of the analysis. Developing
interdisciplinary studies between
astronomy and Islamic jurisprudence is also

crucial to support efforts to unify the Hijri

calendar, particularly in Indonesia.
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