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Abstract — Homogeneous rainfall data is essential in hydrological analysis because it affects the
accuracy of calculations and modelling. Inhomogeneity can be caused by environmental changes,
topographical differences, or recording errors; therefore, it is necessary to evaluate it before using the
data in follow-up analysis. This study aims to test the homogeneity of rainfall data between stations in
the Mapat River catchment area, Bengkayang Regency. The data used is the maximum daily rainfall for
the period 1993-2022 from six stations: Dawar, Bengkayang, Sanggau Ledo, Karangan, Tebas, and
Serukam. The data were directly tested for homogeneity using a two-sided t-test to compare the averages
between station pairs at a significance level of 1%. The results of 15 combinations of station pairs showed
that the total calculated t-value was smaller than the critical t (2.663), indicating that there was no
significant difference in the average maximum daily rainfall between stations. The highest t-value was
recorded in the Dawar—Bengkayang pair (2.19), which, although close to the critical limit, remained in
the homogeneous category. These findings suggest that the variation in data is due to local climatic
factors, rather than differences in instruments or recording methods. Complete homogeneity ensures the
feasibility of data for a wide range of hydrological analyses, including river discharge modeling, flood
analysis, and water resource management planning. The results of this study also demonstrate the
consistency in the management of rain stations in the Bengkayang area over the past three decades.
Keywords: rainfall data; homogeneity, double-sided t-test, Rainfall Catchment Area; Mapat River.

I. INTRODUCTION
Rainfall data plays a significant role in
hydrological analysis and water resource
planning. The use of accurate and relevant
rainfall data is crucial for understanding the
hydrological dynamics of an area and managing
water resources effectively, particularly in
terms of the effect of spatial and temporal
rainfall distribution on the accuracy of rainfall
models. The variability of rainfall data is a
primary source of error in hydrological analysis,
making it crucial for researchers to consider this
aspect when investigating the impact of rainfall
on soil moisture and river flows (Anggraheni et
al., 2022). The completeness of rainfall data
poses a challenge in hydrological modelling,
where incompleteness can occur due to
equipment malfunctions or other factors (Atica
et al., 2022). The accuracy of discharge
calculations, flood analysis, and water balance
calculations is highly dependent on the quality
of the data used. One of the primary indicators
of data quality is homogeneity, which refers to
the uniformity of statistical characteristics of
the data over time or across observation
locations (Jung & Kim, 2023; Makanda et al.,
2022). The homogeneous use of data facilitates
more reliable analysis, allowing researchers and
water resource managers to make more
informed decisions in downstream water

management and disaster response (Harris et
al., 2023; Kumar et al., 2023). Inhomogeneous
data can lead to significant analytical errors and
inaccurate evaluations of water resource
conditions (Makanda et al., 2023).

The homogeneity of rainfall data in
meteorological and hydrological research
cannot be relied upon solely because of the
inhomogeneity caused by various
environmental factors, including changes in the
surrounding environment that can alter the
characteristics of the received rain data. For
example, a rain measuring device that serves as
a data point may undergo modification or
change, which may ultimately affect both the
accuracy and consistency of the measurement
(Iryani et al., 2022). The quality and accuracy
of rainfall data are crucial, particularly in the
context of hydrological modeling and water
resource management (Igbal et al., 2022).
Topographic differences are key variables that
can contribute to the inhomogeneity of rainfall
data. Areas with diverse topography have the
potential to have very different rainfall patterns,
resulting in non-uniform temporal and spatial
distributions (Mahmoud et al., 2020). Rainfall
data collected from locations with varying
meteorological conditions  can  vyield
inconsistent results when applied to large
hydrological models, particularly in regions
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with distinct climates, such as West Africa
(Dembéleé et al., 2020; Ekwezuo et al., 2024).
Factors, both human and mechanical, can also
cause inhomogeneity. Errors in recording
rainfall measurement results can arise from how
the data is transmitted or stored (Johnson et al.,
2021). Data collection techniques from
satellites and  ground-based = measuring
instruments may, in many cases, provide
different data, which requires researchers to
exercise caution when interpreting the results
(Iryani et al., 2022; Mahmoud et al., 2020). The
challenges in maintaining the homogeneity of
rainfall data are complex and involve a variety
of environmental and technical changes.
Understanding these inhomogeneities is crucial
for accurately analyzing climate impacts and
rainfall behaviour that changes over time,
particularly in the context of water resources
management and climate adaptation planning
(Al-Muhyi et al., 2024; Howard et al., 2021).
Although many studies have examined the
quality of rainfall data, there are still areas that
lack a specific homogeneity study, including the
Mapat River catchment area in Bengkayang
Regency.

A crucial question: Does the rainfall data from
the stations in the Mapat River catchment area
have an adequate level of homogeneity to be
used in advanced hydrological analysis? The
answer to this question is crucial, considering
that the data serve as a basis for various
planning and management of water resources in
the region.

A statistical homogeneity test is needed that can
provide certainty about the uniformity of data
between stations. The double-sided t-test
method was chosen because it is simple,
effective, and widely used in hydrological
analysis to compare averages between two data
groups. This study aims to test the homogeneity
of rainfall data between stations in the Mapat
River catchment area using the two-sided t-test
method, in order to ensure the data's suitability
for use in subsequent hydrological analyses.

Il. LITERATURE REVIEW
Rainfall data homogeneity refers to the
uniformity of the statistical distribution of data
over time or across interrelated locations.
Homogeneous data reflect the absence of
systematic changes due to external factors other
than natural climate variability. Inhomogeneity

may arise due to instrument changes, changes in
station location, modification of the
surrounding environment, or recording errors
(Soewarno, 1995).

Rainfall homogeneity data is a crucial element
in climate analysis, which focuses on the
uniformity of the statistical distribution of
rainfall data over time or between interrelated
locations. Homogeneous data are needed to
ensure that the variations detected in rainfall
data are primarily due to natural climate change,
in the absence of systematic interference from
external factors such as instrument changes or
environmental modifications. Inhomogeneity
can arise due to several factors, including
instrument changes, changes in station
locations, or recording errors, all of which can
impact the accuracy and reliability of the data
(Ibebuchi & Abu, 2023; Paramasivam et al.,
2023).

Reliable statistical methods are essential for
assessing the homogeneity of the data. Rainfall
variability —analysis using data from
measurement stations reveals inconsistencies in
the distribution of rainfall across different
regions, which can be attributed to several
factors mentioned above. The presence of
influences such as environmental modification
and instrument changes also contributes to this
inhomogeneity (lbebuchi & Abu, 2023),
indicating that the representation of rainfall
patterns in the tropics is a challenge without
adequate improvement of the observational data
(Ibebuchi & Abu, 2023).

Rainfall data in different regions often
necessitate the use of recommended statistical
approaches for analyzing rainfall distribution
and testing for homogeneity. Homogeneous
regional boundaries are important for
estimating the maximum possible rainfall
(Paramasivam et al., 2023). They utilized more
than 25 years of data from 161 stations in
Malaysia to estimate the maximum daily
rainfall, highlighting the importance of
homogeneous data in these estimates
(Paramasivam et al., 2023).

Inhomogeneity in rainfall data can have serious
consequences in decision-making related to
water resource management and infrastructure
planning. In-depth understanding and careful
evaluation of statistical features and
uncertainties in rainfall data should be
conducted throughout the research process to
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ensure that the proposed policy is based on an
accurate understanding of prevailing rainfall
patterns (Santos & Nascimento Duarte, 2023).

The double-sided t-test is one of the statistical
methods used to determine whether two data
groups have significantly different averages. In
the context of rainfall data, this method is used
to compare the average annual data from two
different stations. If the value [t|<t critically,
the data of the two stations is considered
homogeneous. This method is simple, easy to
apply, and has been widely used in hydrological
studies to verify data quality. It is important
because data homogeneity is a significant
prerequisite in many further statistical analyses
(Francsdito et al., 2023). The use of the t-test
method in hydrological studies has been
demonstrated through several studies, which
show the application of statistics in validating
rainfall data. Francsdito et al. pointed out that,
before conducting further analysis, it is
necessary to conduct a data quality test at two
rain stations, namely Cawang and Kemayoran,
which confirms the importance of data
validation  before  comparing  averages
(Francsdito et al., 2023). In addition, research
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by Alnino et al. also emphasizes the importance
of wvalidating data from various sources,
including satellite data and observation stations,
to ensure that the results obtained can be
accurately accounted for (Alnino et al., 2022).
This validation aligns with the research
conducted by Cipto et al., who stated that the
use of satellite data should be accompanied by
statistical testing to determine its reliability
(Hastina et al., 2023).

I1l. METHOD
1. Research Location
The research was conducted in the Mapat River
catchment area, Bengkayang Regency, West
Kalimantan. This area has six rain stations
managed by the Balai Wilayah Sungai
Kalimantan (BWSK) | in Pontianak, namely:
Dawar Station, Bengkayang Station, Sanggau
Ledo Station, Karangan Station, Tebas Station,
and Serukam Station.
2. Data and Observation Period
The data used are in the form of daily rainfall
for 30 years (1993-2022) from each station. The
data is processed into annual rainfall for
homogeneity testing purposes.
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Figure 1. Map of the Mapat River catchment area

Figure 1 shows a map of the research location,

specifically the Mapat River catchment area. The
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geographical location of the study is at 0°8'54.6" N
and 109°44'42.93" E.
3. Research Stages

a. Data Collection — Collect rainfall data
from six stations in the Mapat River
catchment area.

b. Data Processing — Converting daily
data into annual data and checking the
completeness of the data.

c. Homogeneity Testing — Using a
double-sided t-test method to compare
average data between station pairs. The

t-test formula used is:
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)

d. Interpretation of Results — Comparing
the value of |4 with the t critical at a
significance level of 5% to determine
the homogeneity of the data.

Decision criteria:
Homogeneous: | d<tcritical
Not Homogeneous: | #1=tcritical

X1—X2
t= 1)
1 1
S [— 4+ =
N1 N 2
Table 1. t Value Two-sided (DATAtab, 2025)
df 0.000 0500 0.600 0.700 0.800 0.900 0.950 0.980 0.990 0.998 0.999
1 0.000 1000 1376 1963 3.078 6.314 12710 31.820 63.660 318.310 636.620
2 0.000 0816 1061 138 1886 2920 4.303 6.965 9.925 22.327 31.599
3 0.000 0.765 0978 1250 1.638 2353 3.182 4.541 5.841 10.215 12.924
4 0.000 0.741 0941 1190 1533 2132 2776 3.747 4.604 7.173 8.610
5 0.000 0.727 0920 1.156 1476 2015 2571 3.365 4.032 5.893 6.869
6 0.000 0.718 0.906 1.134 1440 1943 2447 3.143 3.707 5.208 5.959
7 0.000 0.711 0896 1119 1415 1895 2365 2.998 3.499 4.785 5.408
8 0.000 0.706 0.889 1.108 1.397 1860 2.306 2.896 3.355 4.501 5.041
9 0.000 0.703 0.883 1100 1.383 1.833 2.262 2.821 3.250 4.297 4.781
10 0.000 0.700 0.879 1.093 1372 1812 2228 2.764 3.169 4.144 4.587
11 0000 0697 0.876 1088 1363 1796 2201 2718 3106  4.025 4.437
12 0.000 0695 0873 1.083 135 1782 2179 2.681 3.055 3.930 4.318
13 0.000 0694 0870 1.079 1350 1771 2.160 2.650 3.012 3.852 4.221
14 0000 0692 0.868 1076 1345 1761 2145 2624 2977  3.787 4.140
15 0000 0691 0.866 1074 1341 1753 2131 2602 2947  3.733 4,073
16 0.000 0690 0865 1.071 1337 1746 2120 2.583 2921 3.686 4.015
17 0.000 0.689 0.863 1.069 1333 1740 2.110 2.567 2.898 3.646 3.965
18 0000 0688 0.862 1067 1330 1734 2101 2552 2878 3610 3.922
19 0.000 0.688 0861 1.066 1328 1729 2.093 2.539 2.861 3.579 3.883
20 0.000 0.687 0.860 1.064 1325 1725 2.086 2.528 2.845 3.552 3.850
21 0.000 0.686 0.859 1.063 1323 1721  2.080 2.518 2.831 3.527 3.819
22 0.000 0686 0858 1.061 1321 1717 2.074 2.508 2.819 3.505 3.792
23 0.000 0.685 0.858 1.060 1319 1714 2.069 2.500 2.807 3.485 3.768
24 0000 0685 0857 1059 1318 1711 2.064 2492 2797  3.467 3.745
25 0.000 0684 0856 1.058 1316 1.708 2.060 2.485 2.787 3.450 3.725
26 0.000 0.684 0856 1.058 1315 1706 2.056 2.479 2.779 3.435 3.707
27 0000 0684 0.855 1057 1314 1703 2052 2473 2771 3421 3.690
28 0.000 0683 0855 1.056 1313 1701 2.048 2.467 2.763 3.408 3.674
29 0.000 0.683 0.854 1.055 1311 1699 2.045 2.462 2.756 3.396 3.659
30 0.000 0.683 0.854 1.055 1310 1.697 2.042 2.457 2.750 3.385 3.646
40 0.000 0681 0851 1.050 1.303 1684 2.021 2.423 2.704 3.307 3.551
60 0.000 0679 0848 1.045 129 1671  2.000 2.390 2.660 3.232 3.460
80 0.000 0.678 0.846 1.043 1292 1664 1990 2.374 2.639 3.195 3.416
100 0.000 0.677 0.845 1.042 1290 1660 1.984 2.364 2.626 3.174 3.390
1000 0.000 0.675 0.842 1.037 1282 1646  1.962 2.330 2.581 3.098 3.300

IV. RESULTS AND DISCUSSION
Homogeneity testing was conducted on rainfall
data in the Mapat River catchment area to
ensure statistical uniformity between stations.
This study utilizes annual rainfall data from
1993 to 2022 for six stations: Dawar,

Bengkayang, Sanggau Ledo, Karangan, Tebas,
and Serukam. The data provides an overview of
long-term rainfall conditions in the study area.

The double-sided t-test method is used on all
station pairs to assess the uniformity of the
average annual rainfall. The test process yielded
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15 combinations of station pairs, each with a
calculated t-value compared to the critical t-
value at a 5% significance level. The results of
the comparison indicate whether there is a
significant difference between stations during
the analysis period.

The maximum daily rainfall data is displayed
from each station before the results of the
homogeneity test are discussed further. The data
graphs are presented in Figures 2, 3, 4, 5, 6, and
7 to show the variation in extreme rainfall at the
six observation stations.
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Figure 2. The daily rainfall at Dawar station (SBS-17) (Pemerintah Republik Indonesia, 2023).

Based on Figure 2, the rainfall patterns at Dawar
station during the period 1993-2022 show
temporally increased variability with three
distinct identifiable phases. The initial period
(1993-2002) exhibited a relatively stable and
low rainfall pattern, with values ranging from
50 to 80 mm per year, except for the anomaly in
1999, which reached 140 mm. The transition
period (2003-2011) began to exhibit increased

variability, with several peaks in 2004 and
2008, reaching approximately 140 mm and 110
mm, respectively. The highest period occurred
from 2012 to 2019, with a maximum peak in
2013 at 190 mm, followed by consistently high
years (150-180 mm). The final period (2020-
2022) exhibits a downward trend, with the value
returning to around 90-180 mm.
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Figure 3. The daily rainfall of Bengkayang station (SBS-07) (Pemerintah Republik Indonesia, 2023).

Based on Figure 3, the rainfall pattern of
Bengkayang station from 1993 to 2022 exhibits
different characteristics, with more moderate
fluctuations compared to previous data. The
data show three major peaks reaching about 130
mm in 1999, 2004, and 2020, with a relatively
uniform distribution pattern throughout the
observation period. The 1993-1998 and 2014-
2019 periods exhibit low variability, with
rainfall ranging from 55 to 80 mm. In contrast,
the 1999-2013 and 2020-2022 periods display
higher variability, characterized by alternating

between high (100-130 mm) and low (30-80
mm) values.

Figure 4 shows the rainfall pattern of Sanggau
Ledo Station, which is almost identical to the
previous data. There is a consistent baseline of
around 50-80 mm throughout the observation
period, with five extreme peaks reaching 140-
210 mm. Significant peaks occurred in 2000
(133.14 mm), 2004 (139.05 mm), 2016 (164
mm), 2021 (156 mm), and the highest peak in
2022 (205 mm).




PORTAL.: Journal of Civil Engineering, Volume 17, Issue 2, October 2025 278

200.00

150.00

100,00

Curah Hujan (mm)

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Tahun

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Figure 4. The daily rainfall of Sanggau Ledo station (SBS-03) (Pemerintah Republik Indonesia, 2023).
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Figure 5. The daily rainfall of Karangan station (PTK-05) (Pemerintah Republik Indonesia, 2023)

Figure 5 shows the rainfall pattern at Karangan
Station, which gradually increases, consistent
with the previous analysis, and is characterized
by three distinct temporal phases. The initial

period (1993-1999) showed low rainfall with a
baseline of 50-80 mm and minimal variability,
followed by a relatively stable transition period
(2000-2007) in the range of 80-100 mm.
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Figure 6. The daily rainfall of Tebas station (SBS-08) (Pemerintah Republik Indonesia, 2023).

Rainfall data at Tebas Station for the period
1993-2022 exhibit a distinct pattern from other
stations, with a significant increase in baseline
rainfall from the initial to the final period,
characterized by relatively high variability
throughout the observation period. The early
period (1993-2003) was dominated by low to
moderate rainfall (50-80 mm) with some peaks
reaching 135 mm in 2000 and 2003, while the
later period (2010-2022) showed a baseline
increase to 90-120 mm with consistently high
peaks reaching 140 mm in 2010, 2013, and 2014.

Rainfall data at Serukam Station from 1993 to
2022 exhibit a pattern of high-low fluctuations,
with a predominance of low to moderate rainfall
and an average annual rainfall of around 85 mm.
High rainfall patterns occurred in 2000, 2004
(128.10 mm each), and clustering in the 2019-
2022 period, with the highest peaks in 2019 (210
mm) and 2020 (169 mm). Rainfall patterns
dominated most of the period (approximately
87%), with a range of 50-80 mm, evenly
distributed from 1993 to 1999, 2001 to 2003, and
2005 to 2018.
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Figure 7. The daily rainfall of Serukam station (SBS-11) (Pemerintah Republik Indonesia, 2023).

The results of the homogeneity test of rain data
on 15 combinations of rain station pairs from 5
Dawar rain stations, Sanggau Ledo rain station,

Serukam rain station,

Tebas rain station,

Karangan rain station, and Bengkayang rain
station are presented in Table 2.

Table 2. Rainfall data homogeneity test results for 15 rain station pairs combinations

No. Station Pairs t count critical t (a=1%) Information
1 Dawar — Bengkayang 2.19 2.663 Homogeneous
2 Dawar — Sanggau Ledo 0.91 2.663 Homogeneous
3 Dawar — Karangan 1.14 2.663 Homogeneous
4 Dawar — Tebas 1.12 2.663 Homogeneous
5 Dawar — Serukam 1.16 2.663 Homogeneous
6 Bengkayang — Sanggau Ledo 1.10 2.663 Homogeneous
7 Bengkayang — Karangan 0.92 2.663 Homogeneous
8 Bengkayang — Tebas 0.83 2.663 Homogeneous
9 Bengkayang — Serukam 1.01 2.663 Homogeneous
10 Sanggau Ledo — Karangan 0.47 2.663 Homogeneous
11  Sanggau Ledo — Tebas 0.37 2.663 Homogeneous
12 Sanggau Ledo — Serukam 0.56 2.663 Homogeneous
13 Karangan — Tebas 0.08 2.663 Homogeneous
14 Karangan — Serukam 0.23 2.663 Homogeneous
15  Tebas — Serukam 0.16 2.663 Homogeneous

Table 2 presents the results of the rainfall data
homogeneity test between six observation
stations (Dawar, Bengkayang, Sanggau Ledo,
Karangan, Tebas, and Serukam) using the t-test
with a significance level of 1% (a = 0.01). The
homogeneity test applied in this study uses the
t-distribution with a critical value of 2.663 at a
1% significance level. The selection of a 1%
significance level indicates a conservative
approach to statistical decision-making, where
only statistically significant differences that are
highly unlikely to occur by chance would be
considered an indication of inhomogeneity. The
natural variability of rainfall tends to be high, so
strict criteria are needed to distinguish between
natural variation and true inhomogeneity
(Domonkos, 2022). The critical value t critical
2,663 obtained from the distribution t with a
certain degree of freedom and a=0.01 for the
two-way test. The interpretation of the test
results is as follows: if the t-value of t-is < the
critical value, then the null hypothesis (HO:
homogeneous data) is accepted, which means
that there is no strong enough statistical

evidence to state that the two datasets differ
significantly (lzsék et al., 2022). Conversely, if
t is calculated to be greater than or equal to
critical t, then HO is rejected and the data are
declared to be inhomogeneous.

The test results showed that all 15 station pairs
were declared homogeneous, with no single
value t calculation exceeding the critical value
of 2,663. This finding is significant because it
indicates that the six observation stations are
within one relatively uniform climatological
region, or at least have statistical characteristics
of rainfall that do not differ significantly. This
indicates regional consistency in rainfall
patterns within the study area, which is likely
due to the similarity of climatic factors,
including the influence of atmospheric pressure
systems, monsoon wind patterns, regional
topography, and proximity to water vapour
sources (Hewer et al., 2021; Malhi et al., 2020).
A deeper analysis of the values reveals an
interesting stratification, where the values range
from 0.08 (Karangan-Tebas) to 2.19 (Dawar-
Bengkayang). All values are still within
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homogeneous limits; this variation provides
important information about the degree of
relative similarity between stations. Studies
suggest that local climate variations can provide
insights into the adaptations of different species
in response to environmental factors influenced
by local geographical and climatic
characteristics (Fan et al., 2023; Saalu et al.,
2020).

The stratification of t-values can be categorized
into several groups based on their degree of
homogeneity. The very high homogeneity
category (t < 0.5) includes six pairs of stations
that show  almost identical rainfall
characteristics, namely Sanggau Ledo-
Karangan (0.47), Sanggau Ledo-Tebas (0.37),
Sanggau Ledo-Serukam (0.56), Karangan-
Tebas (0.08), Karangan-Serukam (0.23), and
Tebas-Serukam (0.16). This pattern suggests
that the four stations (Sanggau Ledo, Karangan,
Tebas, and Serukam) exhibit almost statistically
identical rainfall characteristics, indicating they
are likely to be in the same microclimate zone.
The high homogeneity category (0.5 <t < 1.0)
included three pairs, namely Dawar-Sanggau
Ledo (0.91), Bengkayang-Karangan (0.92), and
Bengkayang-Tebas (0.83), which showed an
excellent but slightly lower level of similarity.
The category of moderate homogeneity (1.0 <t
< 2.0) included five pairs with relatively higher
t-values but still within the homogeneous limits,
namely Dawar-Karangan (1.14), Dawar-Tebas
(1.12), Dawar-Serukam (1.16), Bengkayang-
Sanggau Ledo (1.10), and Bengkayang-
Serukam (1.01). Meanwhile, only one pair was
in the low homogeneity category (t > 2.0),
namely Dawar-Bengkayang (2.19), with a
calculated t-value that was close to the critical
limit but still within the homogeneity tolerance.
The observed homogeneity pattern provides a
strong indication of the influence of
geographical and climatological factors on
regional rainfall characteristics. Apparent
spatial clustering was observed at the stations of
Sanggau Ledo, Karangan, Tebas, and Serukam,
which showed high homogeneity with each
other, indicating that the four stations were
located in the same climatological zone or had
similar geographical characteristics, such as
altitude, topographic orientation, and the
influence of regional weather systems. Dawar
and Bengkayang stations showed relatively
higher t-values when paired with other stations,

especially the Dawar-Bengkayang pair, which
had the highest value (2.19), which may
indicate the influence of local factors that
distinguish their rainfall characteristics, such as
orographic effects, proximity to water bodies,
or differences in exposure to the dominant
weather ~ system.  Topographic  factors,
geographical distance, and the influence of
water bodies can explain the difference in
homogeneity values between station pairs.
Stations that exhibit high homogeneity are
likely to be located in similar geographical and
topographic conditions.

The consistent homogeneity results across the
station pairs indicated that the rainfall data used
were of good quality and consistent throughout
the observation period. Inhomogeneous data is
often caused by factors such as changes in
measurement instruments, station relocations,
environmental changes around the station, or
errors in  measurement and recording
procedures. The consistency of homogeneity
suggests that these factors are unlikely to have
a significant effect on data quality or have been
well controlled over the observation period. The
high homogeneity between the stations also
confirms that the six stations can be considered
as representative of regional climatological
conditions, which has important implications
for practical applications such as the validity of
the use of combined data from multiple stations
for regional analysis, the possibility of
interpolation or extrapolation of data from one
station to another location within the same
region, reliability in the development of
regional rainfall prediction models, and the
validity of regional climate trend and variability
analysis.

The homogeneity of rainfall data between
stations has direct and significant implications
for water resource infrastructure planning and
regional hydrological management. When data
from multiple stations exhibit homogeneous
characteristics, this allows for the use of a
regional approach in planning, where
infrastructure design can utilise statistical
parameters derived from the combined data of
all stations. This approach enhances statistical
robustness in the calculation of the design flood
discharge, the analysis of extreme rainfall
frequencies, and the estimation of regional
water availability, as it utilises a larger, more
representative sample. Homogeneity between
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stations also supports the development of an
integrated early warning system for regional
areas, where data from one or more stations can
be used as indicators of rainfall conditions for a
wider area, allowing for a more efficient and
cost-effective implementation of warning
systems. In addition, the homogeneity of the
data supports the validity of regional analyses
for climate change studies, where observed
trends and variability can be considered
representative  of regional climatological
conditions rather than local anomalies.

The homogeneity analysis of rainfall data from
the six observation stations yielded very
positive results, with all 15 station pairs being
declared homogeneous at a fairly strict
significance level of 1%. These findings
confirm the validity and high reliability of the
rainfall data used in the study, indicating that
the six stations are located within a single,
relatively uniform climatological region with
consistent rainfall characteristics. Variations in
t-values, ranging from 0.08 to 2.19, provide
valuable additional information about the
degree of relative similarity between stations.
There is apparent clustering between stations
with high characteristic similarities, especially
the Sanggau Ledo-Karangan-Tebas-Serukam
group, which shows very high homogeneity.
These results have very significant positive
implications for a wide range of practical
applications in water resource management,
hydrological infrastructure planning, early
warning system development, and regional
climatological analysis, while providing a solid
and reliable basis for further hydrological
research and analysis in the study area.

V. CONCLUSION

The results of the homogeneity testing of
rainfall data in the Mapat River catchment area,
Bengkayang Regency, showed extraordinarily
significant findings. All 15 combinations of
station pairs showed perfect homogeneity, with
the highest calculated t-value of 2.19 (Dawar-
Bengkayang) still far below the critical t-value
of 2.663 at a significance level of 1%. The
consistency of this statistic proves that the six
rain stations (Dawar, Bengkayang, Sanggau
Ledo, Karangan, Tebas, and Serukam) have
uniform and reliable rainfall characteristics
during the 1993-2022 period.

Theoretically, this study makes a fundamental
contribution to the development of a
methodology ~ for  validating tropical
hydrometeorological data. Two-sided t-tests
with a significance level of 1% have proven to
be robust and effective in identifying long-term
data consistency. The findings of 30 years of
perfect homogeneity break the assumption that
rainfall data in the tropics are inherently
unstable, while reinforcing the theory of the
stability of equatorial regional
hydroclimatological systems when external
factors can be well controlled.

In practical terms, this homogeneity of data is
revolutionising the approach to regional water
resource infrastructure planning. The high
statistical validity enables the use of combined
parameters from all stations for hydrological
analysis, thereby improving the accuracy of
design flood discharge calculations, water
availability estimation, and extreme rainfall
frequency analysis. Practical implementation
encompasses infrastructure design optimisation
with  appropriate  safety  factors, the
development of integrated early warning
systems, and water management planning
grounded in solid scientific data.
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