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2025 support weather monitoring activities. However, the effectiveness of

this technology largely depends on its perceived usability among
users. This study aims to evaluate the usability level of the Digital
AWS implemented at BMKG Lampung Province by applying the
System Usability Scale (SUS) method. Data were collected through
SUS questionnaires completed by AWS users within the BMKG

Keywords:
AWygS TAM. Sensors environment. The analysis revealed an average SUS score of 59.9,
BMKG' ' ' which falls into the Marginal Low category and below the industry

standard benchmark of 68. These findings suggest that, although
the Digital AWS is functional, several aspects require improvement,
particularly in interaction simplicity, interface consistency, and usage
efficiency. Recommendations are directed toward enhancing
interface design, simplifying navigation, and providing user training
to ensure that the Digital AWS can optimally support BMKG’s
operational activities.

1.0 INTRODUCTION

The Weather changes often impact human life, including in aviation, which prioritizes safety in air
transportation. Aviation accidents are generally caused by three main factors: technical issues,
human error, and weather conditions [1]. Fast, accurate, precise, and continuous weather information
services are essential at every airport, particularly those with high flight frequency and rapidly
changing weather conditions. Every user of meteorological information for aviation is required to
utilize information sourced from the Meteorological Information Service Unit [2].

The International Civil Aviation Organization (ICAQ), a specialized agency of the United Nations,
plays an important role in recommending principles for the implementation of air transport services,
including meteorological services for flight safety. ICAO provides international guidelines and
standards for its member states in carrying out aviation activities [3]. Continuous and sustainable
weather observations are necessary to monitor changes and minimize the negative effects of extreme
weather conditions [4]. According to Annex 3 of the Civil Aviation Convention, airports with runways
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equipped with Category Il and Il Instrument Landing Systems (ILS) must be equipped with automatic
instruments to measure and report weather elements such as wind direction and speed, visibility,
runway visual range (RVR), cloud base height, air temperature, dew point, and air pressure, to support
take-off and landing operations. This automated system is commonly referred to as the Automated
Weather Observing System (AWOS), as shown in Figure 1.

Since flight safety is highly influenced by weather conditions, reliable weather monitoring tools
are required by airport authorities to ensure safe operations. Among these tools, AWOS plays a vital
role. AWOS is a computerized system designed to automatically measure various weather
parameters, including air temperature, humidity, barometric pressure, wind direction and speed,
visibility, and cloud height [5].

Based on BMKG Regulation No. 9 of 2014 [6], the Radin Inten Il Class | Meteorological Station is
tasked with conducting observations, processing data, and providing meteorological services. It also
provides aviation information services such as METAR, SPECI, Local Routine Report, Special Routine
Report, TAFOR, Aerodrome Warning, and other services to support flight safety and efficiency. In
accordance with ICAO’s Annex 3 instructions and to support its functions, a Category Ill AWOS has
been installed at both ends of Runways 14 and 32 at Radin Inten Il Airport in Lampung. AWOS
categories are determined by the Federal Aviation Administration (FAA) [7]. In general, AWOS
consists of key components, including sensors, data loggers or data collectors, servers, clients,
displays, and supporting equipment such as telecommunications devices and power supply systems
[8]. The collected data are then analyzed and disseminated to air traffic controllers (ATC) and pilots
via communication channels such as VHF radio, NAVAID, or ATIS [9].

There are three main phases in aviation service operations: pre-flight service, in-flight service,
and post-flight service. Pre-flight service encompasses all flight-related activities before departure at
the origin airport. In-flight service refers to services provided during the flight, while post-flight
service covers activities upon arrival. Weather information from surface observations plays a critical
role in the pre-flight and post-flight phases, while pilots rely on weather forecasts available in-flight
documents during the in-flight phase [10].

The Technology Acceptance Model (TAM), first introduced by Fred Davis in 1989, is one of
several models that can be used to measure information system acceptance, alongside the Theory
of Reasoned Action (TRA), End-User Computing Satisfaction (EUCS), and Task-Technology Fit (TTF)
Analysis [11]. TAM is expected to help predict an individual’'s attitude and level of technology
acceptance and provide fundamental insights into the elements that influence such attitudes [12][13].
TAM, adapted from TRA, was developed to provide a basis for exploring the influence of external
factors on user beliefs, attitudes, and intentions. TAM posits that two key individual beliefs—perceived
usefulness and perceived ease of use—are the primary determinants of technology acceptance
behavior [14]. Moreover, TAM suggests that perceived usefulness and ease of use are mediated by
external variables such as individual differences, system characteristics, social influence, and
facilitating conditions [15]. The extended TAM framework, as shown in Figure 2, is expected to
enhance predictions of user attitudes and acceptance of technology and provide essential insights
into the factors that drive these behaviors [16].
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Figure 1. Display of Automated Weather Observing System (AWOS) BMKG

Perceived Usefulness refers to the degree to which a person believes that using a system will
enhance their job performance [14]. In this context, an individual has confidence that using a certain
technology can improve their achievements and efficiency. Perceived Usefulness illustrates that the
technology being used will provide benefits to its users. Perceived Ease of Use refers to the degree
to which a person believes that using an information system is effortless and does not require
significant effort from the user [14].

Attitude Toward Using. According to Aakers and Myers (1997), attitude toward using a product
is defined as a person’s favorable or unfavorable evaluation of using the product. This attitude can
be used to predict an individual’s behavioral intention to use it. Attitude serves as a motivational
factor that influences a person’s willingness to adopt a certain technology [14]. Behavioral Intention
to Use refers to the extent to which the use of a technology can be predicted from a user’s attitude
toward it. Examples include the desire to add supporting peripherals, motivation to continue using
the technology, and the intention to encourage others to use it as well [17]. Actual Use refers to the
real condition of using the information system. Actual behavior is often difficult to observe and
measure through questionnaires. However, individuals will be satisfied with using a system if they
believe it is easy to use and can enhance productivity, as reflected in actual usage conditions [18].
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Figure 2. Framework of Technology Acceptance Model (TAM) [11]



The results of studies using the Technology Acceptance Model (TAM) show that the use of an
information system can be well predicted through the behavioral intention variable [14]. TAM is
employed in research aimed at identifying and explaining the influence of perceived ease of use on
perceived usefulness of technology. Based on path analysis, the following conclusions can be drawn:
(1) perceived ease of use has a significant positive effect on perceived usefulness; (2) perceived ease
of use has a significant positive effect on attitude toward using; (3) perceived usefulness has a
significant positive effect on attitude toward using; (4) attitude toward using has a significant positive
effect on behavioral intention to use; and (5) behavioral intention to use has a significant positive
effect on actual system use, with a t-value of 14.829 at a significance level of 0.000 [17].

TAM has also been applied in research to examine user acceptance of the Automatic Weather
Observing System (AWOS), as illustrated in Figure 1. This study involved 50 respondents from the
Radin Inten Il Meteorological Station and the AIRNAV Radin Inten Il Airport. The findings of this study
not only contribute to academic knowledge but also provide policymakers with insights to inform
decisions regarding market penetration and overall system adoption [19].

The case study in this research will be based on AWOS users within the Radin Inten Il
Meteorological Station in Lampung, specifically the technical personnel of Meteorology and
Geophysics Observers (PMG), as well as related stakeholders such as AIRNAV at Radin Inten Il Airport.

2.0 RESEARCH METHOD

The research method applied in this study is the descriptive method with a quantitative
approach [20]. Descriptive research is conducted to determine the value of independent variables,
either one or more, without making comparisons or establishing relationships with other variables.
The quantitative approach, on the other hand, involves the use of numerical data throughout the
research process, including data collection, data interpretation, and the presentation of results [21].

The stages of this research are as follows:

Y
Identifikasi Masalah

I

Studi Literatur

S

Pemetaan Masalah pada TAM ]

4

Pengumpulan data ]

(
(

T
[

Evaluasi / Kesimpulan ]

Figure 3. Research Method



1. Problem ldentification. The researcher identifies the problem that will serve as the object of
study, namely the acceptance and use of the Automatic Weather Observing System (AWOS) at
the Radin Inten Il Meteorological Station in Lampung.

2. Literature Review. The researcher collects references related to the issues discussed in this
study, particularly concerning the implementation of the Automatic Weather Observing
System (AWOS).

3. Problem Mapping Using the Technology Acceptance Model (TAM). Relevant statements are
formulated for the data collection process. In this case, a questionnaire was distributed
digitally using Google Forms.

4. Data Collection. Data were collected through questionnaires to assess the acceptance of
AWOS technology among PMG staff at the Radin Inten || Meteorological Station and AIRNAV
staff at Radin Inten Il Airport, Lampung.

5. Data Processing. The collected data were then processed according to the variables in the
Technology Acceptance Model (TAM).

6. Evaluation and Conclusion. At this stage, it is expected that conclusions can be drawn
regarding the acceptance of AWOS technology among BMKG employees in Lampung
Province.

In this study, the population consists of all employees at the Radin Inten Il Meteorological
Station in Lampung who actively use the Automatic Weather Observing System (AWQOS), as well as
AIRNAYV stakeholders at Radin Inten Il Airport. The sample was selected using a simple random
sampling technique, with a total of 32 respondents. Data were collected through a closed-ended
questionnaire completed by employees of the Radin Inten Il Meteorological Station, AIRNAV (ATC)
staff, and other stakeholders at Radin Inten Il Airport who utilize AWOS to measure weather
parameters, analyze and present data, and disseminate information to pilots and ATC.

A Likert scale was used to measure the attitudes, opinions, and perceptions of individuals or
groups regarding events or social phenomena. The Likert scale generally consists of five levels:
Strongly Agree (SA) with a score of 5, Agree (A) with a score of 4, Neutral (N) with a score of 3,
Disagree (DA) with a score of 2, and Strongly Disagree (SDA) with a score of 1.

Table 1. System Usability

Pernyataan Skala
Strongly Agree (SA) 5
Agree (A) 4
Neutral (N) 3
Disagree (D) 2
Strongly Disagree (SD) 1

The questionnaire distributed to respondents was validated by an expert from BMKG,
specifically from the Deputy of Instrumentation, Calibration, Engineering, and Communication
Networks, represented by Mr. Ahmad Furgon, a staff member of the Meteorological Equipment
Engineering Instrumentation Management Team. The questionnaire consisted of statements
categorized into the following components: Perceived Usefulness (4 statements), Perceived Ease of



Use (7 statements), Attitude Toward Using (4 statements), Behavioral Intention to Use (3 statements),
and Actual Use (2 statements).

3.0 RESULT

3.1. Validity Test

The validity test aims to measure whether the data obtained after the study are valid when
assessed using the provided measurement instrument (questionnaire). Validity means that the data
collected through the questionnaire can address the research objectives. Based on the number of
samples/respondents (n), the degree of freedom (df = n—k) must yield an r-table value greater than
(>) 0.349 for the data to be considered valid.

Table 2. The result of the validity test

Pernyataan Nilai Korelasi Rtabel Keputusan
Perceived Usefulness Al 0,534 0,349 Valid
A2 0,761 0,349 Valid
A3 0,658 0,349 Valid
Ad 0,705 0,349 Valid
Perceived Ease of Use B1 0,617 0,349 Valid
B2 0,682 0,349 Valid
B3 0,833 0,349 Valid
B4 0,733 0,349 Valid
BS 0,815 0,349 Valid
Attitude Toward Using | C1 0,562 0,349 Valid
C2 0,767 0,349 Valid
c3 0,669 0,349 Valid
ca 0,646 0,349 Valid
Behavioral Intentionto | D1 0,523 0,349 Valid
Use D2 0,718 0,349 Valid
D3 0,718 0,349 Valid
Actual Use El 0,697 0,349 Valid
E2 0,650 0,349 Valid
E3 0,732 0,349 Valid
E4 0,507 0,349 Valid

The convergent validity test is used to determine the degree of validity for each relationship
between indicators and constructs or latent variables. Convergent validity can be observed from the
correlation value, where a value greater than 0.5 indicates that the relationship between the indicator
and the construct is valid [22]. Based on the results presented in the convergent validity test table
above, the AVE (Average Variance Extracted) values for all variables are greater than 0.5. This means
that each latent variable can explain more than half of the variance of its indicators on average.

3.2. Reliability Test

The reliability test aims to measure whether the measurement instrument (questionnaire)
demonstrates consistency in measuring the same phenomenon. Reliability testing is used to assess
the stability or trustworthiness of measurement results, which reflect the precision of measurement.
A construct or variable is considered reliable if it has a Cronbach’s Alpha value greater than 0.60.



Table 3. The result of the reliability test

Pernyataan Varian | Jumlah Varian Nilai Putusan
Varian Total Cronbach
Alpha

Perceived Usefulness | Al 0,249
A2 0,176
A3 0,176
A4 0,194
Perceived Ease of Use | B1 0,136
B2 0,201
B3 0,222
B4 0,233
B5 0,194

Attitude Toward Using | C1 0242 | 2149 | 44,323 0,930 | Reliabel
c2 0,383
C3 0,222
ca 0,176
Behavioral Intention to | D1 0,241
Use D2 0,297
D3 0,306
Actual Use E1l 0,286
E2 0,854
E3 0,273
E4 0,088

The reliability test is conducted to demonstrate the accuracy, consistency, and precision of an
instrument in measuring variables. A variable is considered reliable when the Cronbach’s Alpha value
is greater than 0.70 (Sholihin & Ratmono, 2013). The output from Microsoft Excel showed a
Cronbach’s Alpha value of 0.930 > 0.60, indicating that the 20 questionnaire items presented to
respondents in this study are reliable and can be considered dependable.

3.2. Discussion

A Likert scale ranging from 1 to 5, starting with Strongly Disagree, Disagree, Neutral, Agree, and
Strongly Agree, was used to assess the questionnaire items. The elements included in the
Technology Acceptance Model (TAM) were measured accordingly. A total of 32 respondents from
the Radin Inten Il Meteorological Station, AIRNAV, and related stakeholders in Lampung Province
participated in the study. Their responses were calculated and expressed in percentages to provide
an overall picture of the questionnaire results.

Table 4. Percentage of Questionnaire Responses for Perceived Usefulness

PU SA A N D SD

Al 59,38 40,63 0,00 0,00 0,00
A2 78,13 21,88 0,00 0,00 0,00
A3 78,13 21,88 0,00 0,00 0,00
A4 75,00 25,00 0,00 0,00 0,00
AVG 72,66 27,34 0,00 0,00 0,00




Based on Table 4, within the Perceived Usefulness component, 72.7% of users strongly believe
that the use of Digital AWOS can improve their performance in observing weather elements, while
27.3% agree that Digital AWOS contributes to enhancing their performance in weather observation.

Table 5. Percentage of Questionnaire Responses for Perceived Ease of Use

PEoU SA A N D SD
Bl 84,38 15,63 0,00 0,00 0,00
B2 54,00 9,38 0,00 0,00 0,00
B3 68,75 31,25 3,13 0,00 0,00
B4 65,63 34,38 0,00 0,00 0,00
B5 75,00 25,00 0,00 0,00 0,00

AVG 69,55 23,13 0,63 0,00 0,00

Regarding the Perceived Ease of Use component in Table 5, 69.6% of users strongly agree and
23.13% agree that Digital AWOS is easy to use and does not require significant effort to operate,
while 0.63% expressed a neutral opinion.

Table 6. Percentage of Questionnaire Responses for Attitude Toward Using

ATU SA A N D SD
C1i 62,50 37,50 0,00 0,00 0,00
Cc2 37,50 31,25 6,25 2,00 0,00
Cc3 68,75 31,25 0,00 0,00 0,00
C4 78,13 21,88 0,00 0,00 0,00

AVG 61,72 30,47 1,56 0,50 0,00

About the Attitude Toward Using component in Table 6, 61.7% of users strongly agree and 30.5%
agree that they are pleased to utilize Digital AWOS to improve weather observation performance
and intend to continue using it to support observation outcomes. Meanwhile, 1.56% expressed a
neutral opinion, and 0.5% disagreed with the statement that Digital AWOS can enhance weather
observation performance.

Table 7. Percentage of Questionnaire Responses for Behavioral Intention to Use

BlItU SA A N D SD
D1 81,25 15,63 3,13 0,00 0,00
D2 68,75 28,13 3,13 0,00 0,00
D3 65,63 31,25 3,13 0,00 0,00

AVG 71,88 25,00 3,13 0,00 0,00

For the Behavioral Intention to Use component in Table 7, 71.9% of users strongly agree and 25%
agree that they are motivated to continue using Digital AWOS technology and encourage others to
adopt it as well. Meanwhile, 3.1% expressed a neutral opinion regarding their motivation to use
Digital AWOS in weather observation.



Table 8. Percentage of Questionnaire Responses for Actual Use

AU SA A N D SD
El 71,88 25,00 3,13 0,00 0,00
E2 53,13 28,13 12,50 6,25 0,00
E3 75,00 21,88 3,13 0,00 0,00
E4 0,00 90,63 9,38 0,00 0,00
AVG 50,00 41,41 7,03 1,56 0,00

In the Actual Use component presented in Table 8, 50% of employees strongly agree and 41.4%
agree that the mandatory implementation of Digital AWOS in weather parameter observations
consistently reduces errors in manual observations and serves as a reference or correction for any
discrepancies in the obtained data. Meanwhile, 7% remain neutral, and 1.6% disagree regarding the
ability of Digital AWOS to reduce errors in weather parameter observations.

5.0 CONCLUSION

Several conclusions can be drawn from the above findings, as explained by the author, the
performance and results of weather element observation data are significantly influenced by using
the Digital Automatic Weather Observing System (AWOS) for weather element observations. Based

on several factors in the Technology Acceptance Model, it can be said that the Digital Automatic
Weather Observing System (AWOS) technology is accepted at a high scale in terms of perceived
usefulness, perceived ease of use, attitude toward using, behavioral intention to use, and actual use.

The benefits of using Digital AWOS technology include the ability to retrieve historical data
findings every minute, enabling advanced data processing and detailed analysis of meteorological
parameter trends. Considering the limitations of this study, further research is needed to draw more

accurate conclusions about the acceptance of automatic weather observation technology, in this
case, Digital AWOS. A more comprehensive analysis could be produced by comparing the results of
governance audits conducted using different paradigms, such as COBIT2019 or ITIL.
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