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Abstract

This study aimed to investigate the role of Geographic Information Systems
GIS in enhancing the efficiency of risk management for port and marine

construction projects in the Netherlands.

The study relied on the descriptive—analytical approach, where data were
collected through an electronic questionnaire distributed to a sample of

engineers and specialists in the Dutch maritime sector.

The results of the statistical analysis using SPSS showed that there is a high
reliance on spatial analysis techniques, as the item 'using spatial maps to

identify risk zones' scored a high mean of 4.30.

The results also revealed a vital role for GIS in improving the accuracy of
forecasting environmental and navigational risks, which contributes to
supporting engineering decision—making and reducing costs resulting from

unexpected risks.

The study recommends the necessity of integrating GIS systems more
broadly on an institutional level in the early planning stages of marine

projects to confront climate change challenges in the Netherlands.
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Academic Research Questionnaire

Application of GIS in Managing Risks
of Marine Port Projects: An Applied

Study in The Netherlands

Researcher: Osama Abdelnaser Al-

Araj

Email: osamaalaarajj@gmail.com

Objective: To collect data on the
application of GIS in marine risk
management to support the ongoing

academic research.
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Reliability

Missing Value Handling

(SPSS Output) saay) Juladl) cila ha 3(2) a8 (3ale 6.2

Output Created

Comments

Active Dataset

Weight

Split File

N of Rows in Working Data

Matrix Input

Definition of Missing

Cases Used

24-JAN-2026 21:55:02

/Users/osamaalaarajjgmail.c

om/Desktop/Untitled3.sav

DataSet2

<none>

<none>

User—defined missing values

are treated as missing.

Statistics are based on all
cases with valid data for all

variables in the procedure.




RELIABILITY

/VARIABLES=B1 B2 B3
B4 B5 B6 B7 B§ B9 B10 B11
B12 C1 C2 C3C4 C5C6 C7

C8C9C10CI11C12D1 D2 D3

D4 D5 D6 D7 D8

/SCALE('ALL VARIABLES")

ALL

/MODEL=ALPHA.

Resources Processor Time 00:00:00,01

Elapsed Time 00:00:00,00

[DataSet?2] /Users/osamaalaarajjgmail.com/Desktop/Untitled3.sav

Scale: ALL VARIABLES

Case Processing Summary

23




Case Excluded

Total 23

a. Listwise deletion based on all variables in the procedure.

Reliability Statistics

Cronbach's Alpha N of Items

.826

Frequencies

Output Created 24-JAN-2026 21:59:33

Comments

/Users /osamaalaarajjgmail.com

/Desktop/Untitled3.sav




Missing Value Handling

Resources

Active Dataset DataSet2

Filter

Weight <none>

Split File

N of Rows in Working Data

File

Definition of Missing User—defined missing values

are treated as missing.

Cases Used Statistics are based on all

cases with valid data.

FREQUENCIES

VARIABLES=A1_Org

/PIECHART FREQ

J/ORDER=ANALYSIS.

Processor Time 00:00:00,89

Elapsed Time 00:00:00,00




(Frequencies & Statistics)idall cilyilaa)

Statistics

Al_Org

Valid 23

Missin

Frequenc Cumulative

Percent Valid Percent Percent




2S5 Las cBagite il (ol a9mg s daumia U233 dad Jubaill o Jglaall s3a uass

Frequencies

 Cpmedigal) bl JLas)

Output Created 24-JAN-2026 22:00:01

Comments

/Users/osamaalaarajjgmail.c

om/Desktop/Untitled3.sav




Active Dataset DataSet2

Filter

Weight <none>

Split File

N of Rows in Working Data

File

Missing Value Handling Definition of Missing User—defined missing values

are treated as missing.

Cases Used Statistics are based on all

cases with valid data.

FREQUENCIES

VARIABLES=A3 Exp

/PIECHART FREQ

J/ORDER=ANALYSIS.

Resources Processor Time 00:00:00,13

Elapsed Time 00:00:00,00

Statistics




A3_Exp

Valid 23

Missin

Frequenc

Percent

Valid Percent

Cumulative

Percent




Frequencies

Output Created

Comments

Active Dataset

Filter

Weight

Split File

24-JAN-2026 22:00:24

/Users/osamaalaarajjgmail.c

om/Desktop/Untitled3.sav

DataSet2

<none>

<none>




N of Rows in Working Data 23

File

Missing Value Handling Definition of Missing User—defined missing values

are treated as missing.

Cases Used Statistics are based on all

cases with valid data.

FREQUENCIES

VARIABLES=A6_Lvl

/PIECHART FREQ

J/ORDER=ANALYSIS.

Resources Processor Time 00:00:00,12

Elapsed Time 00:00:00,00

(Pie Charts)dsibull agu g (5 1S3l a5 6il)

Statistics

A6_Lvl

Valid 23

Missin




Frequenc Cumulative

Percent Valid Percent Percent




Missing Value Handling

Output Created

Comments

Active Dataset

Filter

Weight

Split File

N of Rows in Working Data

Definition of Missing

Cases Used

24-JAN-2026 22:02:22

/Users /osamaalaarajjgmail.c

om/Desktop/Untitled3.sav

DataSet2

<none>

<none>

<none>

User defined missing values

are treated as missing.

All non—missing data are

used.

DESCRIPTIVES
VARIABLES=B1 B2 B3 B4 D8

D7 D6 D5 B5 D4 D3 D2 D1




Ci12CI11C10C9C8C7C6 C5

C4C3C2

Cl1 B12B11 B10 B9 B8

B7 B6

JSTATISTICS=MEAN

STDDEV MIN MAX.

Resources Processor Time 00:00:00,01

Elapsed Time 00:00:00,00

Sl s ealgl Jaall el G el e dall Cilla) g sl 038 man g

N e
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Descriptives

(Descriptive Statistics) sl slaay)

Descriptive Statistics

Std.

Minimu Deviatio

GIS is used across different project 23

phases

GIS is integrated with design and 23

construction data (e.g., CAD/BIM).

Clear procedures exist for the use of 23

GIS.

Management decisions rely on GIS 23

outputs.

Continuous GIS training is insufficient. 23

Standard differences across 23

stakeholders complicate GIS use.




Restrictions limit spatial data sharing

between stakeholders.

Organizational resistance to change

hinders GIS adoption.

Spatial data is accurate and regularly

updated.

There is a shortage of specialists in

marine GIS.

GIS integration with other systems

(BIM/PMIS) is limited.

Implementing and operating GIS is

costly.

Difficulty obtaining accurate and

updated spatial data.

GIS improves overall efficiency of

marine projects.

Operational risks are reduced using

GIS.

GIS accelerates emergency risk

response.




Risk registers are updated with recent

data.

GIS helps track incidents and

deviations spatially.

Effective mechanisms exist for

monitoring risk indicators.

Assessment results are linked to

marine protection design.

Spatial analytical tools support marine

risk assessments.

Probability and impact of risks are

accurately evaluated.

Spatial maps are used to identify

potential risk zones.

Environmental and navigational factors

are considered in risk identification.

Marine risks are identified early and

systematically.

GIS contributes to improving overall

project efficiency.




GIS mapping improves stakeholder

communication.

Fieldwork can be spatially tracked.

Spatial analysis is used to identify

engineering and environmental risks.

GIS supports scheduling and progress

monitoring.

Spatial databases are easily

accessible and usable.

Regular validation checks are applied

to spatial data.

Valid N (Iistwise)

hal) augiall miag i Al il 4 cualshul @Al gpsall Jsaall sa 18

. JKI (Std. Deviation) (g)badll <ala¥s(Mean)
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