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Abstract: The characteristics of wind speed, direction, and profile are meteorological elements
that are important in the planning as well as development of a coastal area. The area of Tanjung
Pandan City in the coastal area of East Belitung makes wind conditions to require regular
information, in every air, sea, and other urban transportation activities. A method to analyse wind
direction and speed conditions is through the Windrose. Therefore, this study aimed to determine
the condition of wind direction and speed in the coastal area of Tanjung Pandan City throughout
2024. The analysis was conducted using the WRPLOTS (Windrose Plot) application for some
days with 24-hour specifications, having a time span of 1 year from January to December 2024.
The results showed that the highest wind speed was dominated from the east throughout 2024
with an average range of 3.60-5.70 m/s. Following the discussion, the dominant wind direction in
the months of the transition season had a smaller percentage than in other months, namely 0.5 -
2.1 m/s. The highest wind direction came from the west and northwest in December, January,
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February, as well as March, while other months were dominated by wind from the east.
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1. Introduction

The coastal area is a transitional area between land and sea, where
each activity influences the other. For example, sedimentation and
freshwater flow affect the ocean, while tides, sea breezes, and
saltwater infiltration shape conditions on the land (lovino, 2022).
In this context, the rapid development of the coastal area has led to
highly dynamic changes. The modifications are also influenced by
tidal processes, currents, and coastal waves, making the coastal
area vulnerable. (Collins et al., 2021)

Belitung is an island in Bangka Belitung Province that have two
regencies in the West and East. The cities within the West and East
are Tanjung Pandan and Manggar, respectively. According to
Bhudiharty (2019), Tanjung Pandan is a trade and sea
transportation route to other islands. To ensure safety in
transportation, there is a need to provide regular and accurate
information on wind characteristics in this area (McFadden et al,
2001; Geske et al, 2024; Zhu et al, 2019).

Windrose diagram has proven to be a good method of showing
wind events per time from various directions at specific speed
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(Messaoud, 2021). The diagram contains radial lines that shows
direction and percentage of wind events for a period (Wu et all,
2022; Qian et al, 2019). Aside from analyzing speed and direction,
Fadholi, (2013) emphasized that the method can be used to
compare wind blowing in different direction. Prasetyo (2024) use
windrose as energy predictor to determine wind energy potential in
Baron Techno Park, and found that energy generated was relatively
small. To determine the wind energy potential in West Belitung,
the current study compiled previous findings to analyze wind
speed and direction.

2. Method

During the analysis, WRPLOT View was used as the windrose
program for meteorological data. This software provided the
windrose diagram display, frequency analysis, and diagrams for
several meteorological data formats.

Windrose showed the frequency of wind events for each specific
wind area and speed for every area over a certain period (Zheng et
al, 2022; Abdala et al, 2023; Khaled et al, 2020; Lakes
Environmental, 2013). The selected study method was descriptive
analysis, which described the analysis object based on collected
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data or samples, without further analysis or concluding applicable
to the public. In addition, the application used in the method was
the WRPLOT (Windrose Plots for Meteorological Data). This
showed the direction or difference in wind speed between one class
and another as a supporting analysis, including the windrose graph
of the wind speed that occurred. (Ceswaraningrat et al., 2024).
Wind direction and speed data were processed by classifying the
direction into eight cardinal directions, including 360° (North), 45°
(Northeast), 90° (East), 135° (Southeast), 180° (South), 225°
(Southwest), 270° (West), as well as 315° (Northwest). During the
process, the wind data used are surface wind observations from a
10-meter anemometer located along the shipping lanes around the
Tanjung Pandan coast. These data represented hourly surface
observations routinely recorded by the Tanjung Pandan maritime
meteorological station from January to December 2024. (Lusiani &
Wardoyo, 2017).

The analysis of Windrose conditions in Tanjung Pandan was
conducted using WRPLOTS daily with a 24-hour timeframe over a
year. In this study, daily wind speed and direction data were used
with a time span of 1 year (12 months) from January to December
2024.

3. Results and Discussion

Geographically, Tanjung Pandan District is located between
107°36'33.5" - 107°42'41.4" East Longitude and 2°41'32.4" -
2°47'13.0" South Latitude. The data used during the analysis was
obtained from the Tanjung Pandan Meteorological Station at:
https://power.larc.nasa.gov, then converted into .sam format to be
processed in the WRPLOT application. The results of processing
wind condition data in the Tanjung Pandan coastal area from
January to December 2024 were shown in Figure 1.

Windrose diagram from January to December

Based on Figure 1, the wind on the Tanjung Pandan coast was
dominated by northwest, west, and north directions. The average
speed was 3.60-5.7 m/s, while the highest was 5.70-8.80 m/s from
the northwest. This condition showed that the wind blowing on the
coast was only influenced by the dominant monsoon wind pattern
from the west in January. During February, the wind on the
Tanjung Pandan coast were dominated by north and northwest
directions, accounting for 48%. Following the discussion, the
average wind speed was 3.60-5.70 m/s, with the highest being
5.70-8.80 m/s, dominated from the north. The wind direction
conditions in February were the same as in January. In March, the
wind was still dominated by northwest and north directions at
34.9% as well as 29.5% respectively. The average wind speed was
3.60-5.70 m/s, while the highest was 8.80 m/s, dominated by the
northwest. In April, the Tanjung Pandan Windrose started to
change, dominated by the southeast as well as east directions, at
28% and 22%. During this period, the average speed was 2.10-3.60
m/s, and the highest was 5.70 m/s, dominated by the southeast. In
May, the coast was dominated by wind from the southeast and
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slightly greater from the east, at 63% as well as 30%, respectively.
The average speed in southwest was 3.60-5.70 m/s, with the
highest peaking at 8.80 m/s. Observation showed that the direction
did not change significantly in June, but still dominated by the
southeast and slightly from the east, at 65% and 21%, respectively.
In Tanjung Pandan, the average wind speed was 3.60-5.70 m/s,
with the highest being 8.80 m/s from the southeast, indicating that
the southeast monsoon wind in dominant.

In July, the wind was predominantly from the southeast, with an
average speed of 87%, ranging between 5.70-8.80 m/s. The highest
speed in this area was 8.80 m/s, which was quite similar to April,
May, June, and August. These results showed the dominant
southeast monsoon wind in the Tanjung Pandan coastal area during
the months. The windrose diagram in September showed that wind
on the coast was dominated by the southeast direction at 66%.
Average speed during this period was 3.60-5.70 m/s, with the
highest being 11.10 m/s in the southeast. In October, the wind on
the coast was dominated by the direction of the landmark at 36%.
However, there were additions from other directions, such as the
south and east. The result showed that average speed was 3.60-
5.70 m/s, and the highest was 8.80 m/s, which was dominated by
the southeast. The wind pattern in October was similar to
September, with an increase from south to east compared to
previous months. In November, wind on the Tanjung Pandan coast
started to change direction, dominated by the north at 18% and the
northeast at 17%. During this time, the average speed was 0.5-2.1
m/s, and the highest was 8.80 m/s, with wind coming from all
directions, signifying the seasonal transition. At the end of the
year, as shown in the December windrose diagram, wind on the
Tanjung Pandan coast was again dominated by the northwest
(40%) and the east. Average wind speed was 3.60-5.70 m/s, and
the highest at 11.10 m/s, which was dominated by the northwest. In
December, the west monsoon returned to dominate the Tanjung
Pandan coastal area.

Bar chart of wind speed from January to December

According to the wind speed graph in January, the wind speed was
3.60-5.70 m/s with a frequency of occurrence of 54.7% in a month.
In February, the highest wind speed was 3.60-5.70 m/s with a
frequency of occurrence of 42.8%. The highest wind speed in
March was 3.60-5.70 m/s with a frequency of 34.9% in a month. In
April, the highest wind speed was 0.60-2.10 m/s, having an
occurrence of 48.2%. Minimal difference from the previous month
was observed in May as the highest wind speed was 3.60-5.70 m/s
with an occurrence of 52.8%. In June, the highest wind speed was
3.60-5.70 m/s having occurring at 41.5% in one month.
Furthermore, the highest wind speed in July was 5.70-8.80 m/s
with an occurrence of 62.5%. The highest wind speed was 5.70-
8.80 m/s with a frequency of occurrence of 60.9% in August.
Following the discussion, the highest wind speed was 3.60-5.70
m/s with a frequency of 45.3% in September.
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Figure 1. Windrose Diagram of Tanjung Pandan January — December 2024

41



ISAR ] Sci Tech; Vol-3, Iss-10, 2025

When reaching the end of the year, the highest wind speed was
3.60-5.70 m/s, having a frequency of occurrence of 41.9% in
October. The highest wind speed was 0.50-2.10 m/s in November,

Wine Class Frequency Distribution

Wind Class Frequency Distribution

with an occurrence of 50.1% in one month. At the end of the year,
the highest wind speed was 3.60-5.70 m/s with a frequency of
occurrence of 45.6% in one month.

Wind Class Frequency Distibution
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Figure 2. Graphic of Wind Speed in Tanjung Pandan for January — December 2024
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Table 1 showed the highest wind speed of 5.70-8.80 m/s along the
Tanjung Pandan coast from January to December. This occurred
from the southeast, having a frequency of 1,328, followed by 129
for the northwest and the north with 85.

The windrose diagram for the Tanjung Pandan coast from January
to December 2024 showed that monsoonal wind patterns
significantly influenced surface wind in the area. This was
signified by the strengthening or weakening of westerly or easterly
wind. Throughout the month, the highest wind speeds often

occurred from the east. This showed that southeaster wind had
higher speed than wester wind. In the transitional months of April
and November, the dominant wind direction had a lower
percentage than in others. These results could be used by the public
and government to gather wind information on the Tanjung Pandan
coast, for maritime transportation purposes, fishing considerations
in the waters around the area, and other purposes. The information
could also be used by the public as a basis for wave analysis and
coastal building planning.

Table 1. Table of Wind Speed in Tanjung Pandan for January — December 2024

No. Wi/r:/?n?g‘:si:”/ 050-2,10 2,10-360 3,60-570 5,70-8,80 fff(’) >=11,10  Total
1 North 194 328 459 109 0 0 1090
2 Northeast 205 212 16 5 0 0 438
3 East 278 375 378 54 0 0 1085
4 Southeast 236 441 1296 1328 14 0 3315
5 South 128 153 205 41 0 0 527
6 Southwest 115 95 107 18 0 0 335
7 West 151 144 162 56 2 0 515
8 Nortwest 178 509 592 129 13 0 1421
9 Sub Total 1485 2257 3215 1740 29 0 8726
10 Calm 81
11 islost 1
12 Total 8808
References

4. Conclusion

In conclusion, the following assumptions were drawn from the
analysis.

1. The highest wind speed was predominantly from the east
throughout 2024, with an average monthly speed of 3.60-5.70
m/s.

2. The dominant wind direction during the transitional season
months was less than others, such as April and November.

3. The average wind speed range along the Tanjung Pandan coast
was relatively minimal at 0.5-2.1 m/s, with the highest wind
speed ranging from 8.80-11.10 m/s.

4. The highest wind speed from the west and northwest occurred
in December, January, and February. Meanwhile, in March, the
dominant wind direction was from the east, southeast, and
northeast, with relatively lower speed.
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