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B Abdimas DIKTI
Akreditas
Ancoset and A Dear Dr. Hermawan, I
BAAK Mahasiswa The open access journal Sustainability (ISSM 2071-1050, IF 3.251) Is =
Book Catolog pleased to announce a new Special Issue entitled “Civil and Hydraulic =
Engineering Safety”. Dr. Rui Pang, Dr. Yantao Zhu, Dr, Binghan Xue and
Dr. Xiang Yu are serving as Guest Editors for this issue. The submission q
P __& & et - atp—" - Z F z i

[ second paper_21 No..pdf A & MDPI-Water - Impl.pdf  ~ @ MDPI, Water - Imple...pdf A~ Show all X

| O Type heretosearch @30 -~ o @ GHOUR X W A 3¢ Aetﬁw;:fs:oes L

M Call for Paper: [Sustainabi X @) Microsoft Word - MDPL W X | @ Microsoft Word - MDPL S X | @ Microsoft Word -MDPLS X | + v = X

<« C @& mail.google.com/mail/u/0/?tab=rm&ogbl#search/mdpi/FMfcgzGmvLMFLmFCVCVSRfPPRKghqCS Q 1 * » 0 !

Bagaimana Menulis R.. §¥ RISPRO INTERNATIO.. G [3 VYth. Dr. Dimensi-S.. [ Jual SWRO Cabinet 1 ICWPT 2021 | Frankfurt »

€ YouTube @ Maps @ NewTab

Gmail Active

Inbox

€« 2 0 ®§ 2 0 & 8 D < > m-
Dr. Xiang Yu are serving as Guest Editors for this issue. The submission

deadline is 31 July 2022 and papers may be submitted immediately or at

any point until 31 July 2022, as papers will be published on an ongoing

basis. For more information on this Special Issue and submission guidelines,

please visit the following page: https://www.mdpi.com/si/

sustainability/Civil_hydraulicengineering.

Starred

We also invite you to post an early version of your paper on ur free preprint
platform, Preprints, allowing you to recelve feedback from your peers and
make your early results citable. For more information or to submit your

More preprint, visit https://www.preprints.org/how_it_

Drafts

orks.

Kind regards,
Labels

Jeanie Wang

@ Abdimas DIKTI Managing Editor

® Ak

®  Ancosetand Ancosh Sustainability is fully open access. Manuscripts are peer-reviewed and a first
' decision provided to authors approximately 17.64 days after submission. An

® BAAK Mahasiswa 50 Article Processing Charge (APC) of CHF 2000 currently applies to all

»

»

accepted papers.

Book Catolog” -
¥ s e To submit to the journal click here.
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Starred

g@mdpi.com

Snooz Jeanie Wang <jcan

Dear Dr Hermawan
Drafts
We conlacted you on 28th of February, regarding a Special Issue entitied "Civil and Hydraulic Engneering Safaty”, to be published in the journal Sustainability (ISSN 2071-1050, IF 3.889) Dr. Rut

More
Pang. Dr Yantao Znu, Dr. Binghan Xue and Dr Xsang Yu are serving as Guest Editors for this ssue. Based on your expertise in this fieid, we think you could make an excellent contribution

Labels. Many civil and hydraulic eng are but for the of society and the economy. In addition, these engineering structures are farge and complicated and include tall

buidings, bridges, dams, subway svs.( ms, roads, railways, tunness, ocean piatioms, airpors, efc. Thus, the safety of Mese large engineering StruCtures is particularly important when it comes 1o
®  Abdimas DIKTI normal engineering operations. This Special Issue focuses on the safety of vl and hydraulic structures ]
®  Akreditasi For further reading, piease follow the link to the Special Issue Website at. hitps. (/www.mdpl. comi'sysustanability/ Crvil_hydraulicengingering
®  Ancosetand Anc
The submission deadiine is 31 July 2022 You may send your manuscript now or up unti the deadiine. Submitted papers should not be under consideraton for pubication eisewhere. We also
®  BAAK Mahasiswa 0 ‘encourage authors fo send a short abstract or tentative ftle to the Editorial Office in advance (sustainabilitvi@mdpi.com)
® _Book Catolog I

Sustanabiy is fully open access Open access (unlimiled and free access by readers) increases publicty and promotes more frequent citations, as indicated by several studes. Open access Is
». Bu supported by the authors and their instiutes. An Article Processing Charge (APC) of CHF 2000 currentiy applies to all accepted papers

® CAU For further details on the submission process, please see the instructions for uthors at the journal webse (hith /i Mdai com/ioumalsustainabiliy/insiructions)

We also invite you to post an early version of your paper on our free preprint platform, Preprints, allowing you to receive feedback from your peers and make your early results citable. For more
information o 1o Subimit your preprint, visit hips /v pregeints org/how. L
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Edwin Mihardja

to jeaniewang, me =

DearMs. Jeanie
Good day to you,
My name is Edwin Mihardja, PhD candidate at Petra Chastian University in Civil Engineenng and Planning. Currently under Dr. Hermawan as supervisor in my PhD program

| would ik 1o follow up with you regarding our papers which we intend fo send to MDP! These two papers are:

Labels 1 Hydrodynamic model optimization for marine tourism development sutability in vicndy of Poso regency coastal area, Central Sulawes, Indonesia

2. Implementation of brackish water treatment in disaster-prone area by using local fier media and reverse osmos's

Abdimas DIKTI

1 would ke 10 ask also if there is any limited schedule to send our paper s we need the time to revisit and recheck again our paper before submission 1o your side
If the papers are accepted, wouid you mind giving us a discounted rate for this of there is any student rate which we could afford afford

Regards
BAAK Mahasiswa
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Dear Ms. Jeanie,

Good day to you,

Drafts

More. My name is Edwin Mihardja, PhD candidate at Petra Chastian University in Civil Engineenng and Planning. Currently under Dr. Hermawan as supervisor in my PhD program.

1 would fike 1o folow up with you regarding our papers which we intend o send to MDPI. These two papers are

Labels 1 Hydrodynamic model optimization for marine tourism development suftability in vicindy of Poso regency coastal area. Central Sulawes, Indonesia

2. Implementation of brackish water treatment in disaster-prone area by using local iter medsa and reverse osmos's

®  Abdimas DIKTI

R 1 would ik 10 ask also if there is any limited schedule to send our paper s we need the time to revisit and recheck again our paper before submission 10 your side
bl If the papers are accepted, woud you mind gving us a discounted rate for this or there is any student rate which we could afford afford

® Ancosetand Anc

Regards

B  BAAK Mahasiswa

® _ Book Catolog
® Bk

Edwin

® CAU
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G Edwin Mihardja < mhardja@gmai com & Nov Moy &
0 Jeanse, sustainability, me =

Dear Ms. Jeanie,

< > m-

Good day to you,
Thank you for your prompt reply and appreciated for yours below

Drafts 0 Ploase find both abstract for your reference. | have printed out the pd for you reference

s Regarding the fee, we feel that the 20% discount is still on the higher side s we are from the university side and we need o juggle between our imited research fund and our expenses as well
We would like fo propose If it is acceptable to your side that we could have a 50% discount for both papers. Pleass let us know about this matter

ke However, let us continue first with the abstract and guest editor which will be our reviewer and to get any comment for improvement

Abdimas DIKTI Regards

=

I

88 O Type here tosearch

Masukan 2 paper yang dikirim



M Call for Paper: [Sustainabilityl (F: 3. X @) Microsoft Word - MDP), Sustainabill X | @ Microsoft Word - MDPY, Sustainabil X | + v =

<« C & mail.google.com/mail/u/0/?tab=rm&ogbl#search/mdpi/FMfcgzGmvLMFLmFCVCVSRtfPPRKghqCS Q v w » 0 ’

YouTube Maps New Tab Bagaimana Menulis R RISPRO INTERNATIO. (<] Yth. Dr. Dimensi-S. Jual SWRO Cabinet 1 b, CWPT 2021 | Frankfurt »
o T i G Di i b ' fi

Gmail

~

Inbox
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Snoozed Dear Ms. Jeanie,

Sent Good day to you,

) Drafts

Ploase find our first paper in hydrodynamic model optimization. | will come up with our seccad paper for waler shortly
More:

Regards

Labels

®  Abdim
Akreditasi

Ancoset and Ancosh
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e Edwin Mihardja <edwinm @ Nw21202.0%PM & @ §

to Jean

sustainabiity, me v

Dear Ms. Jeanie
Good day to you,

Labels As per my message above, please find our second paper in attachment.
Please let us know about the brief review and comment from both abstract which we sent to you last week.

Abdimas DIKTI
Regarding the submission fee, we can accept if the 20% discount Is applicable for both papers. Please let us know further regarding this matter.

Akreditasi We would appreciate it if you can give us a further discount.
Ancosetand Ancosh
Regards
S e e e e———
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Ms. Jeanie Wang/MDPI <jeanie wang@mdpi.com> Tue, Nov 22,2022, 851AM ¢ & H

[ ]
@ ‘o Edvin, sustainability, me v

Sarree Dear Edwin

Snoozed

Thank you very much for the full paper. | will send it to the guest
editor for prefiminary review. If there is any comment, | willfeed back
to you

I additon, | will help apply for a 20% discount for each of your two

submissions.
Labels 1will get back to you soon. Stay healthy and have a nice day.

Abdimas DIKTI Kind regards,

Akreditasi . L <
Jeanie i
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Ms. Jeanie Wang/MDPI <jeanic wang@me: Nov28,2022, MO2AM ¢ &}

iy to Edwin, sustainabilty, me v
Starred

Dear Edwin,

Snoozed

Greetings!

Sent 9=

After a quick check we are pieased to tell you that the guest editor and | have agreed to waive 20% APC for for each of your two manuscripts.
Please let me know the manuscript ID after submission completed, 50 | can help upload the discount voucher.

Labels For any questions, please feel free to contact me. We look forward to hearing from you soon.

Kind regards,

Abdimas DIKTI
Jeanle Wang

Akreditasi

Ancosetand Ancosh

Edwin Mihar

@ second paper 21 No...pdf A @ MDPI- Water - Impl...pdf A (= MDPI, Water - Imple...pdf A Show all

B O typeheretosearch H €@ 02O B GMOIB X W R ~@&F

M Call for Paper: [Sustainabi X @) Microsoft Word - MDPL W X | @ Microsoft Word - MDPL S X | @ Microsoft Word -MDPLS X | + v = X

& > C @& mailgoogle.com/mail/u/0/?tab=rm&ogbl#search/mdpi/FMfcgzGmvLMFLMFCVCVSRtfPPRKghqCSs Qg% »0Q :

O YouTube Maps New Tab Bagaimana Menulis R RISPRO INTERNATIO.. G [3 Yth. Dr. Dimensi-S. Jual SWRO Cabinet 1
9

Gmail X 3 0 Active ¥
e
€ 2 0 ® 2 0 D fofmay < > mmv
/ Compose
Edwin Mihardja <=dwin mnardja Nov28,2022, 1201PM ¢ € 1§
o Jeanle, sus y. me v
Inbox Dear Jeanie,
Starred

Good morning to you,

Thanks for yours below and noted.
1 will submit both papers through the system and will inform you for both manuscripts ID.

Wil let you know definitely if we encounter an issue with the submission.

Regards,
Labels
Abdimas DIKTI Edwin
Akreditasi

Ancosetand Ancosh
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Edwin Mihardja <edwinminardja@gmail com Dec3,202,1290MM ¥ € i
Sent 1 anie, me v

Dear Ms. Jeanie,

Please find the ID for the submission

water-2106891
Labels
| have submitted one paper first in hydrodynamic models as we need to revise the second one with a brackish water treatment theme.
Abdimas DIKTI =
Regards. i
Akreditasi
Ancosetand Ancosh . ~]
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Dear Dr. Hermawan,

Your manuscript has been submitted to the onine journal Sustainabity.
Please click the folowing link to view

hifos isusy MK comyusermanuscripts/review_info/e71aa0q567 1508042578587 142002
Labae You can login with the following account
E-Mail address. shermawan@pela ac id
Abdimas DIKTI shermawan@patra ac i
Password

Akreditasi
This will anable you to respond to reviewers and resubmit new versions of
Ancoset and Ancosh your manuscript
BAAK Mahasi

somat - For securty roasons, you shoukd then change your password at
Book Catolog s /isusy M comvuserichgpwd

|

Kind regards
Sustainabity Editorial Office
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[Preprints] Preprints ID: preprints-65538 - Preprint Uploaded (@i inbox a B ‘

@) info@preprints.org
Dear Dr. Mihardja

You successfully submitted a paper to Sustainabiity, and sefected the option
to maks the preprint of the manuscript avadable cnline immediately—in
advance of peer review and formal publication in the joumal—at Preprints

(htto /vy prepints 010)
Labels Preprints ID- preprints-65538
Abdi oKl Type. Aticle
e Title: Hydrodynams: Mode! Optimization for Marina Tounsm Development ]
Akreditasi Suitabilty in Vicinty of Poso Regency Coastal Area, Central Sulawesi,
Indonesia
Anc nd Ancosh Authors: Surya Hermawan, Edwin Mihardja, Devian Aryo Pambudi, Jason Jason
Emails nelca ac id, edwin miharga@omai com
. =
BAAK Mahasiswa M21416159@ionn petra ac i, m21416113@iohn petra ac id ;
Book Catolog Submission received: 2022-12-05

Praprints is a not-for-profil platiorm supported by the open access publisher
MDP! and allows for free archiving of scholarly works in advance of
publication The majority of journals worldwide support archival of working
papers (preprints) on a public server, in advance of pee review and formal
publication. Authors can visit the Sherpa database before uploading to

S — .
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Sent

Drfte Dear Edwin,

More Thanks for letting me know. B
If you submit to Water Journal, you have to contact their editor to apply for a discount. I can only apply for a discount for

Labels submissions to sustainability journals.
=

Abdimas DIKTI Elnd ragands; i

Jeanie =
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to Jeanie, sustainability, me v

Snoozed ]
Dear Ms. Jeanie,
Sent
Pleaae disregard my message below.
Drafts.
Viore | have sent you in the separate email with submission in sustainability journal
Regards
Labels
=
®  Abdimas DIKTI Edwin i
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[Sustainability] Manuscript ID: sustainability-2111581 - Assistant Editor Assigned (sl b« e n |

Carol Huang -
o Edin
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Dear Mt Miardja

Y Dratts Your paper has heen assigned o Caral Huang, who will be your main paint of
contact as your paper is processed further

More

Journal: Sustainability

Manuscript I0- sustainability-2111581
Labels

Tite: Miodel O Marine Tourism
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Abstract: Poso regency, Central Sulawesi, Indonesia, has a coastal area that has
marine-tourismthe potential to be developed_for marine tourism. It is expected that
marine tourism can bring socio-economic impact to the community. This research
was conducted with the objective of assessing the suitability of the area to be
developed as a marine and coastal tourism site to provide benefits to the coastal
community. HydredynamieA hydrodynamic model willbewas used in this research
asfor coastal area mapping. As an approach, Analysis Hierarchy Process (AHP)
iswas utilized, whose parameters consist of depth, coast type, coast width,
brightness, current speed, water base materials, observation of dangerous biota, and
availability of fresh water. Based on the overall mapping area of 98,644 ha, the
research results show that the area that can be utilized is 7979 ha with a ‘very
suitablesuitable’ category, while there is ana further area of 1045 ha which can still
be classified in the apprepriate’suitable’ category.

Keywords: hydrodynamic model; marine and coastal tourism; Analysis Hierarchy
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1. Introduction

Coastal areas are considered as essential from an environmental and
economic standpoint [1]. These two standpoints have detrimental
consequences to the coastal communities. Therefore, it is important to
manage those environments’ resources sustainably [2]. Typically, resources
of a coastline destination play a significant role in luring investments and
infrastructure related to tourism. This is because coastal areas typically have
a variety of natural resources in addition to cultural treasures [3}].
According to Bob et al. (2018), coastal and marine tourism (CMT), which is
a component of the ocean economy, has enormous development potential
that can support sustainability and the creation of jobs [4].

Coastal tourism is an activity that involves visitors, locals, and the
places they want to go, especially the coastal environment and its natural
and cultural elements. [5]. Marine tourism and coastal tourism are two of
the oldest forms of travel, and_these environments are highly sought-after
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destinations for tourists [6]. Therefore, marine and coastal tourism is one of
the largest and fastest-growing divisions of the tourism business. According
to projections, 8.6 million people would be employed by marine and coastal
tourism by 2030. Hence, it makes up 26 percent of the entire global ocean
economy [7]. Sustainable development is impacted by coastal and marine
tourism in all its aspects. The natural ecosystems of coastal resorts are
altered by poorly managed tourism activities in terms of their
environmental impact. The demand for natural resources has grown
dramatically because of widespread tourism. The coasts are overrun by
mass tourism, which damages local ecosystems and has a negative impact
on local species in coastal eeesystemecosystems. Additionally, induced
land-use change contributes to coastal artificialization and transport-related
air and noise pollution. Through the creation of negative externalities that
are frequently uncompensated, this condition affects the welfare of
residents and local communities [8].

Indonesia, as an archipelagic country with 17,499 islands and a total
coast length of almost 81,000 km, as well as being the largest nation in the
Indian Archipelago, is offering tremendous potential for coastal and marine
tourism. The tourism industry has helped to enhance the country’s overall
Gross Domestic Product (GDP)) since Indonesia is one of the most desirable
tourism destinations fremfor tourists around the world [9]. Development of
the tourism industry in Indonesia has been planned to lessen poverty and
protect the environment and natural resources [10]. The main challenge for
the coastal planner in designing the development of coastal tourism atin
remote areaareas is a limited number of measurable data, along with the
capacity building of the people.

Poso Regency’s 4,013 km of coastline offers a lot of potential for marine
ecotourism development (see Figure 1). However, the local coastal
communities are not utilizing it optimally. If the natural resource potential
is explored to—their its full potential, it can help to bring positive socio-
economic impact to local communities. Most of the coastal communities in
Indenesialndonesia’s coastal regionregions live in poverty, with a tetal-per
capita_income below World Bank norms. Hence, the tourist industry is one
of the key areas where it is expected to make a significant contribution to
the efforts to improve the existing economy in coastal
communitycommunities. It can be stated as well that coastal regions have a
high economic value that includes both tangible and intangible economic
benefits. Based on the tourist visitation report issued by Central Sulawesi
Tourism Office in 2020, there are-inereasingwere increases in foreign tourist
numbers in 2021 and 2022, with Poso regency isbeing one of the main
attracHonattractions for foreign tewristtourists besides Tojo Una-Una and
Palu Regency. As tangible benefitbenefits, there is_a potential increase in
regional Gross Domestic Product (GDP) in Central Sulawesi province from
USD 270,000 in 2022 to USD 521,000 in 2023. If the coastal area in Poso

regency is further developed as an area of coastal area—tourism, it will
increase PesePoso’s GDP contribution to the tourism sector in Central
Sulawesi Province. The tourism sector itself has contributed aton average
between 3—_and 3.5% to the total provincial GDP. Intangible benefits will be
found in the infrastructure development for tourism and maintenance of the
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ecosystem in the tourism area. Hence, it can support the local economic
growth in coastal areas [11].

Poso Regency (see Figure 1) was chosen as a researehfield for this
research because it has a lot of natural resources. On the contrary side, these
natural resources are not currently being utilized to their full potential by
the coastal communities. Previous studies for developing tourism in Poso
Regency arewere mostly focused on land-based tourism. Balingki (2015) has
proposed a strategy for development of coastal tourism in Lake Poso by
analyzing internal and external factors, i.e., tourism potential, accessibility
as internal factors, and government support as external factors [12].
FurtherA further study iron the implementation of strategy development
for coastal tourism in Lake Poso has-beerwas conducted by Rembang et. al.
(2017) to evaluate the effectiveness of_the local government tourism office
for supporting the development program [13]. Like the research above, a
development strategy for tourism in Wera Saluopa waterfall kasbeenwas
conducted by Abidjulu (2019} +te-see—a-), finding that in combination with

theattraction-objeetattractions, such as a cacao plantation, it is possible to
bring added value [14].

As the first step in the feasibility study for developing the marine or
coastal tourism area, an engineering approach will-beis used in this researeh
work. This research will be conducted by building a hydrodynamic model
to gather information such as water level conditions, current characteristics,
wind speed, and tides to determine the oceanographic conditions in the
Poso Regency area. With the assistance of these data, it should be possible
to decide what actions should be taken in the future to develop the Poso
coastal area in terms of tourism development, marine culture, and other
areas. It is expected that this research will havemake a significant
contribution eato the community in and its serreundingsurroundings in
Poso Regency, particularly to the community in_the coastal area, by
providing information, education, and applications for optimizing natural
resources. Education to the community is needed to prepare its readiness
infor foreign and domestic tourism development. Unfortunately, an
unstable environment is still susceptible to violence. This poses one of the
largest threats to Poso Regency’s tourism industry [15].




tFigure 1. tResearch field area, coastal area in Poso Regency in Central Sulawesi, Eammentii K-
Indonesia.

2. Materials and Methods
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was preparing and determining observation points around the coastal area
of Poso Regency. Secondly, the data needed for research is were prepared
from the Ceneral Bathymetric Chart of the Ocean ‘(GEBCO) for bathymetry

data, Copernicus for wind data, and International Hydrographic
Organization (IHO) for water level data. The hydrodynamic model will
bewas then assessed for its validity and accuracy with Root MeansMean
Square Error (RMSE) method. It will-bewas compared also with the data on
land, air, and sea observations from Copernicus. The study used wind data,
which were collected from the last ten years, from 1 January 2011 to 31
March 2021. The gathered wind data were then processed to create a wind
rose diagram (see Figure 2).
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tFigure 28 ’Wind Rose Diagram.

2.1. Hydrodynamic Model Using Delft3D

The Delft3D model can simulate currents, waves, sediment movement,
water quality, morphological development, and ecology in the modeled
area, while simulating the original circumstances in rivers, estuaries, and
coastal areas. In practice, this application can be coupled with ArcGIS 10.8
and needs several other supporting programs, such as MATLAB. AThe
hydrodynamic modeling program-ealled Deflt3D uses numerical techniques
to process input data. Astronomical equations (see equation) are used to
drive the model by supplying details regarding its boundary conditions (the
land border).

The general formula for the astronomical tide which dsivendrives the
hydrodynamic numerical model is:

H(t) = Ao + Y¥ , Ai Ficos(wit + (Vo + w)i — Gi)

tH(t) = Water level at time t

A0 = Mean water level over a certain period
k = Number of relevant constituents
i=Index of a constituent

Ai=Local tidal amplitude of a constituent
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Fi=Nodal amplitude factor

wi= Angular velocity

(Vo +u) = Astronomical argument
Gi=Improved kappa number (=local phase Iag)‘

The primary data are bathymetry data from GEBCO Bathymetry Data,
or sounding data from Deeper Smart Sonar. This is to ensure the accuracy of
the simulation results. It can serve as a basic reference to see the present and
forecast the future dynamic movement of water.

The Shallow Water Equation (SWE) is calculated using the belft3D-
Flow 4.04.02 software hn Delft3D with two different variables, namely the

velocity and the height—ariable. These variables are then projected onto a
line with two directions —horizontal and vertical —or what the Delft3D-Flow
application refers to as a grid. The Navier—Stokes equation is used in the
open source Delft3D 4.04.02 software system’s calculations. The Navier—
Stokes-Nawvier formula will-beis described asin the following equation- [16].

9p + 9(pw) + aew) | 9ew) _
ot px Py pz

X, y, z = Coordinates

u, v, w = Speed components

0 = Density

2.2. Root Mean Square Error (RMSE)

When evaluating the performance of models in studies like
meteorology, air pollution, and climate research, the Root Mean Square
Error (RMSE) approach is frequently employed as a standard statistical
metric. Numerous researchers in geosciences employ the RMSE approach as
a common metric to evaluate the model’s level of error [17]. Consequently,
using the RMSE approach, the hydrodynamic medelthatresultsmodel’s
error can be calculated using the RMSE formula.: ‘

Z?Ll(Predicted i—Actual i)2
N

’RMSEz\/

Predictedi = Predicted value data
Actuali = Actual simulation
N = Number of data

RMSE has been used as a benchmark for assessing the hydrodynamic
moedelmodel’s performance [18,19]. If the RMSE value is within or less than
0.1, the modeling has been done correctly and could be considered as
accurate. On the other sidehand, if the RMSE value is more than 0.1, the
required data collecting phase to support the simulation must be repeated.

The validated hydrodynamic model can be used as a supplement to the
online collected data as well as to—bebeing utilized for mapping the
suitability of a coastal area. The suitability for tourism development is
mapped with ArcGIS technology. Only were the waterways surrounding
the Poso Regency area used for the mapping.
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2.3. Analysis Hierarchy Process (AHP)

The Analysis Hierarchy Process (AHP) approach can be used to
process a suitability mapping from each of the above suitability parameters.
According to IFigure 3 ][20], this strategy involves estimating values using an
analytical framework. As illustrated in Figure 3, the suitability parameter
data were divided into three categories: highly suitable, suitable, and
unsuitable. Following reclassification, the data were compiled and once
more evaluated against the preexisting parameters as shown in Figure 3,
resulting in the creation of the suitability map’s results [21].

a.
B Layer;
98 96
‘?' 85 78|81 Layer;
91|73 62|61 Layer“
If

‘&1 79 (63 59|55

else
n

2 Layer”
1=1

75|82 |40 35| 25

= 0 (Unsuitable)
6-8 = 1 (Allowable)
= 2 (Optimal)

Figure 3. Value summation scheme: (a) Reclassification of Parameter Data (b)
Estimation of Some Parameter Data for Final Results.

3. Results
3.1. Model Simulation Using Delft3D

SquareA square grid and bathymetry data from GEBCO waswere used
for the hydrodynamic model simulation. The results from several generated
simulations with different grid sizes and manningManning’s roughness is
shown in Table 1.

Tl"able‘ 1. Delft3D model simulation.

~| Comment [M25]:

Comment [em26]: Figure 3 has been
cited in numerical order and this is
cited after Figure 2 which is rose wind
diagram

Layer;*'=0then0

| Comment [M27]: Please confirm the

alignment change.

Manning’s Simulation Comment [em28]: We have fixed the
No Grid Time Step . alignment issue for the Table. 1.
Model Bathymetry Roughnes , . Duration  Desc.
. (Meter) (Minutes)
s (Days)
1 A 200 GEBCO 0.05 60 365 Failed Comment [M29]: We changed the
2 B 1200 GEBCO 0.05 60 365 Failed commas between the digits into
5 decimal dots. Please confirm this
revision.
3 C 1600 GEBCO 0.05 30 30 Failed
60 [Comment [em30]: Confirmed
> Successf
4 D 5550 GEBCO 0.05 30 14
ul
60
0.05 Successf
5 5550 GEBCO  0.033 5 14 4 "

0.025




All model simulation experiments were successful with different
i roughness numbers in model E. Therefore, Model E is
the model used for further research.

Water Level Change
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LFigure 4. t[—Iydrodynamics Model Results in the Form of Water Level Change Graph.
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3.2. Validation and Verification of Simulated Hydrodynamic Model

The RMSE approach will-bewas used to test and verify the model
between the simulation results and the results of the measuring station
(Delft Dashboard). WaterThe water level elevation data from the model in
Figure. 4 and Figure. 5 will- be Were used in the RMSE formula. The ITHO
monitoring station relates to the Poso station, which can be found in the
Delft Dashboard program (see Tabel. 2).
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POSD Jumlah Data (n)= 360
Date and Time Predicted {m) Actual (m) (Predicted - Actual)"2

2021-02-13 01:00:00, -0,00660431 -0,266 0,067286124
2021-02-13 02:00:00, -0,0402799 -0,42 0,144187354
2021-02-13 03:00:00, -0,308369 -0,489 0,032627558
2021-02-13 04:00:00, -0,667691 -0,446 0,049146895
2021-02-13 05:00:00, -0,772871 -0,29 0,233164403
2021-02-13 06:00:00, -0,727247 -0,051 0,457310005
2021-02-13 07:00:00, -0,240385 0,221 0,212879809
2021-02-13 08:00:00, 0,43904% 0,464 0,000622552
2021-02-13 09:00:00, 0,86659 0,623 0,059336088
2021-02-13 10:00:00, 1,30275 0,661 0,411843063
2021-02-13 11:00:00, 0,80441 0,57 0,054548048
2021-02-13 12:00:00, 0,796764 0,374 0,1787294

2021-07-13 1300000, 0,173352 n.12? 1,12359F-0%
2021-02-13 14:00:00, -0,11178 -0,132 0,000408848
2021-02-27 15:00:00, -0,127693 0,054 0,033012346
2021-02-27 20:00:00, 0,206054 0,22 0,000194491
2021-02-27 21:00:00, 0,430109 0,306 0,015403044
2021-02-27 22:00:00, 0,499308 0,285 0,0455827919
2021-02-27 23:00:00, 0,401124 0,159 0,058624031
2021-02-28 00:00:00, 0,166415 -0,038 0,041785492

TOTAL( ) 12,249
The Root Mean Square Error {(RMSE) 0,184

Furthermore, this model will-bewas used as supporting data for
mapping the suitability of coastal area development in Poso Regency with

the ArcGIS application.

3.3. Coastal Area Development Mapping with ArcGIS

The suitability mapping of coastal marine tourism in this study will
bewas based on the evaluation inof depth, brightness, slope, current speed,

and wave height as criteria in [Table 3

rTable 3. 'Marine Tourism Suitability Score Beach Category ‘[22,23] \

Reprinted/adapted with permission from Yulianda, F, Seminar Sains; published by
Departemen Manajemen Sumberdaya Perairan, Institut Pertanian Bogor , 2010.
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Parameter Unit  Very Suitable Suitable Unsuitable
Water depth m 0-3 >3-6 >6-10
Type of coast White sand White sand with Black sand,. cora

coral stiff
Wide of coast m >15 <10-15 3-9
Bed coast material Sand Sandy coral Sandy mud
Current speed m/s 0-0.17 0.17-0.34 0.34-0.51
Coastal slope © <10 10-25 >25-45
Water clarity % >10 >5-10 3-5
Coastal closing area Coconuttree, R, lowland, High scrubs
open area savanna
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Jellyfish, sea
urchin
>0.5-1

Dangerous biota No

Freshwater Km <0.5 >1-2

Nani’s fur, stingray

Depth mapping is shown in tFigure 6. There-are-moreMore than 90% of
areas—atthe area, about 88,780 ha—which—are remarked, was marked as
unsuitable, especially around the center of the map. These areas are
unsuitable because the depth is around 6 to 10 m, which is considered
dangerous for tourism activity. However, it can be seen that areas around
the coast are remarkedmarked as very suitable since these areas have 0 to 3
m depth. This is considered acceptable and safe for tourism activity.
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tFigure 6. rBeaCh Category for Marine Tourism Suitability Map Based on Depth.

Based on the current speed category, all areas on the suitability
marking are marked green as shown in Figure 7 as very suitable for marine
tourism. It can also be observed that the current speed in this area can be
considered low, at about 0.17 m/s, which makes it suitable for tourism.
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UNIVERSAL TRANSVERSE MERCATOR 515 (meter)
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Figure 7o )Coastal Area Category Marine Tourism Suitability Map Based on Current
Speed.

UNIVERSAL TRANSVERSE MERCATOR 51S (meter)

tFigure 8. Beach Category Marine Tourism Suitability Map Based on Brightness.

As shown in Figure 8, about 70% of the mapped areas—witharea, about
69,050 ha—are—remarked, was_marked as unsuitable with red color. It
indicates that thesethose areas which have less than 5% water clarity-with,
about 4952 ha, are both unpleasant and dangerous for marine tourism.
There are only certain areas that are categorized as very suitable and
suitable. These areas are shown in green color as very suitable category and
yellow color as suitable category.
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Based on slope category, as displayed in Figure 9, most of the mapped
areas are marked as very suitable with less than 10° slopes. There are some
small areas, at 2% of the total area— (1972 ha), with yellow color are
considered as suitable. Like the slope category, it can be seen in Figure 10,
all mapped areas are considered very suitable for marine tourism_based on

wave height.
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tFigure 10. Beach Category Marine Tourism Suitability Map - on Wave Height.
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The overall results, by using the AHP approach and considering the
depth, current speed, brightness, slope, and wave height faeterfactors,
indicate that most of the coastal areas in Poso Regency are suitable for
marine tourism. It can be seen from Figure 11 that those areas with-(7979 ha)
marked with green color are very suitable for marine tourism—{Gn—green
eolor), while there are also 1045 ha area-marked in a yellow color that can be
considered as suitable as well. Some coastal areaareas, and most of the open
water areaareas, in red color are marked as unsuitable for marine tourism
because ithasthey have depth more than 10 m and low water clarity.
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tFigure 11. tResult of Beach Maritime Tourism Suitability Map.

4. Discussion

Data simulations were run from 13 to 28 February 2021 for a period of
2 weeks. Model A simulations were run with a 200-_m grid,
manningManning’s roughness of 0.05, and a time step of 60 min. The
simulation failed because the grid was unstable. In Model B, the grid was
improved by increasing the grid size to 1200 m and orthogonalizing the
grid. However, Model B still experienced errors. The grid was then
improved again in Model C by increasing the grid size and using a time
step of 5, 30, and 60 minutes. It turned out that Model C still has errors. The
Manning’s roughness eanneotcould not be largerincreased because the
largest mrammiagManning’s roughness limit in the model is 0.05. Model D
iswas created with 5550 m grid and 0.05 as manningthe Manning's
roughness value. It turned out to be successful with 3 different time steps.

Model E iswas created with the same grid as Model D, but with 3
different manningManning’s roughness_values. With this modification
based—en—theof Model D, all parameters in Model E were successfully

:
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simulated. Model E, with a manningManning’s roughness number of 0.05,
has an RMSE value close to 0.1, namely 0.184. It can be concluded that
Model E is accurate enough to describe the original condition of the waters
in Poso Regency. The simulated hydrodynamic data from Model E can be
applied in Analysis Hierarchy Process (AHP) to determine the suitability of
the areas which can be developed asfor marine tourism.

The AHP mapping result shows that Poso regeney Regency’s coastal
areas have suitable depth for marine tourism activity with less than 3 m of
depth. Compared to the Pantar Strait area, which has a depth of 1.1-2.6 m
[24], Poso regeney Regency’s coastal areas are more suitable for swimming
and bathing. Based on current speed, with a maximum current speed _of 0.17
m/s, it is marked as very suitable [25]. In the water clarity category, the AHP
mapping showed many varieties of zemarksmarks along the areas. Even
though it shows lower water clarity compared to other coastal areas, it was
still remarkedmarked as very suitable. The coastal area in Poso Regency is
considered as flat beach, which has a slope of less than 10°-slepes:10°. This
will be asan advantage in the safety and convenience factors infor marine
tourism.

5. Conclusions

The results of the beach category marine tourism suitability map, based
on the mapped region with a total area of 98,466 ha, have revealed that 7979
ha is ‘very suitablesuitable’, while 1045 ha is suitable’suitable’ for marine
tourism development. However, impeortantinformation,suchit is noted that
mapping of dangerous animals cannot be acquired using internet stations.
To meet all these requirements, either regional data provided by the local
government or live data is needed. Only are four out of ten suitability
factors—depth, brightness, slope, and current speed—included whilein
mapping the suitability of coastal marine tourism in this research.

From_the engineering side, it is expected that this research will
contribute to the development of coastal tourism by introducing an
engineering method to the local government tourism office_on how to
conduct a feasibility study in determining a suitable coastal tourism area.
The next step will be focused on the preparation of a tourism development
plan and its supporting infrastructure based on this research—resuit. It is
needed to also prepare the SOP for QHSE matter in the development plan
to avoid any dangerous situation such as drowning hazard and determining
“no te-go” areaareas. As_the COVID 19 pandemic is still lurking, there must
be an SOP which regulates the health regulation there, distance keeping,
masker-obligation_to wear a mask, etc.
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