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Motivasi

Bencana terseret Arus Rip
di:-Pantai Selatan Jawa

baYNa\(
Ma“‘)“\ “ARENA RIP CURRENT

KORBAN RIP CURRENT DI PANTAI SELATAN puLau JAWA

Peristiwa berdasarkan
bulan: lebih banyak
terjadi pada bulan-
liburan siswa sekolah!

@ Dr. Wahyudi Teknik Kelautan-ITS
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Special Message
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< Tweet

1§ Emil Salim
A @emilsalim2010

Jika ber-tubi2 masyarakat kita
ditimpa bencana & musibah,
jangan cari2 kesalahan, tapi
cari jalan rasional ilmiah dan
bertanya: ilmu-science apa yg
perlu dikembangkan utk hindari
berulangnya kembali musibah
dalam kehidupan bangsa kita di
masa depan?

Translate Tweet

11:57 - 17 Jan 21 - Twitter for iPad
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1. Arus Rip
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Smbentukan \rua RIp:
bedaan set-up gelombangakibat'variasi‘tinggi-- -
_gJJou pang pecan

efraksi (pembelokan arah)-gelomtiang akibat morfologi
dasar Iaut juga menyebabkan gradien set-up di
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hepard (1936) introduced the term 7ip currents from
SClencethe misleading of “ undertow" and " rip tiae", which
AR are even untill today still used to define rip current.

1.1 Deftinisl

he outworn
o[ofs as ‘of stience

u-

. Undertow, Rip Tide Or "Rip Current"
Author(s): F. P. Shepard
Source: Science, New Series, Vol. 84, No. 2173 (Aug. 21, 1936), pp. 181-182
Published by: American Association for the Advancement of Science

'seem to be Particularly

e L ~ Concentrated in the
discussions of the ocean in geology books" Beginning with this

_controversial statement, F. P. Shepard.in-1936,trjed to lay.to rest.
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1.1 Definisi /N

Aliran air yang bergerak berlawanan arah dengan datangnya
gelombang, tegak lurus dengan garis pantai (- /. “riooacl 27
al., 1941; Castelle ez al, 2016}

\é.g. Bowen, 1969;
erman, 2012} g di zona
- Shepard & an 1950 Castelle ez‘a/
"2016), karakteristiknya tergantung.variasitinggi-gelombang..
yang datang (e.g. Bowen, 1969; Winter e a/,, 2012), dan

| eal

var|a3| topografl dasar Iaut (Shepard and Inman 1950 Yu &
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1.1 Definisi
RIPF CURRENTS: A PROCESS OF GEOLOGICAL

JOURNAL OF GEOLOGUY

May-June 1041

e ——————

F. F. SHEPARD, K. O, EMERY, AND E. ', Ls FOND
Umniversily of Mliseis and Serippe Ieatinian

ABSTRACT

Bip cwrrenis gee defined g3 seswand-moving streaks of water which eeluem the water
/ / / rarmied mw:-:}dlbu waves, H cirrents ame holicved 1o ke an almost wnivessal ae-
i [ mament EFEE Waves Dreaking on un.n.'pm:-ri coast,

Oiichore Flow Rip/Neck - Ualike the I.irp;ef Eypothetical undertow, np currents Sow pnnc|||'.~.1.ll_'.-' at and near

the surface. They attain '-'tl.nclllen ug la at Iu:t 2 miles an hour ased exlend on ooca-

sinne for 1000 feet or mote fram be phore. Geolazically the currenis ame of importance,

ging they carry a suspendod boad of lee sediment owt (rom che ghoee, Small chansels

i the sand are prvieced by the fiow in the near-shors porticns of the dp oorrents. The

developmient and changes of these charmels have Been investigated, The strong cutflow

al the current ard the presence of the charmels along the bodtom constitule a serious
denger 1o inexperienced swimmers.

------

Shoreline

RETURN FLOW
E + . - + + -
e Il ——— /\M’\M

Skema klasik arusripoleh | ——— " MI%’E‘:‘M %\
Shepard et al. (1941) -

@Dr. Wahyudi Teknik Kelautan-ITS R 2 MR RIS, RSB RARET AN

— LONGSHORE CURREN




Ketika gelombang rﬁ _
pengaruh dasar peraira pal ta| te

area pantai: ..
1. Shoaling (pendangkalan) R
. Breaking (gelom@nﬁﬁ@, " s s M (“
. Refraction (pem‘g'lokan arah gelombang) R T
. Difraction (pe*‘: 'okan dan pengurangan tIQggl g’élombang 3

._'?eflec’uon (pan ilan)

15 Dr. Wahyudi Teknlk KelA an -ITS
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1.3 Pembentukan Arus Rip

ArusiRIp terpentukidirsetiapipantanyang
terjaal gelombangpecan dissuzone

S — offshore - Nearshore zone - backshore
— Oione i surf zone }*‘z‘z%‘eh_‘ berms \
I(— Surf zone > ( J

_M___/( -

longshore

beach foce
(foreshore)
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necanimemoentukigraaien set-up

rlffj alis oan'r.ai

o) \/«:lflclul 0T Set- up 1l garisipantal’menggerakkan-air: menjaal
arus menyusur pantai\/oagsnore . cument) J—

o Variasiltopografitdasarlautmembelokkan aranrambat - <"

 gelombang (reru,u) jugarr enghasnkan gradlen di sepnjang

garls pantal = :
o Jika dua arus menyusur pantai (berlawanan arah) bertemu,

1.3 Pembentukan Arus Rip

o) \/'lria';i 'rinrJrJi

maka arus akan menjadl satu membelok hJut £pas.

,__4:,’_:_—}‘5@-»
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Variasi
gelombang
pecah
menghasilkan

gradien di

MWL (77,) Di m

sepanjang wave setup = 1,




Perbedaan tinggl gelombang pecah yang datang

enyebabkan variasi set-up
di sepanjang garis pantai

e A

Variasi set-up gelombang sepa_nLang garis pantal
menggerakkan air yang menghasilkan arus menyusur
(longshore current

@Dr. Wahyudi Teknik Kelautan-ITS
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Arah gelombang datang normal
terhadap garis pantal
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Refrasi gelombang akibat morfologi dasar laut juga
mensdghasilkan gradien sepanjang pantai

Contours {

. Headland ' .~

Tehnk Coolta  pecroitation T

n. headland > 7. bay

=~

Alongshore differences in
hydrostatic forces between
headland and bay (gradients)

==

Orthogonals

eDr. Wahyudi Teknik Kelautan-ITS

These gradients generate
movement of water creating
current flows from the
headland to the bay

2
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Pembentukan Rip

asus: Pantai- Congot Kulonprog 0%y,
\"'*t» )< q

...\. "< 5
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Pembentukan Rip

Kasus: Pantai Congot Kulonprogo Yogyakarta

@n wahyudi Teknik kelautan-TRIP current di Pantai Congot /
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Pembentukan Rip “

Kasus: Pantai Congot Kulonprogo Yogyakarta
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'
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- wanyudi Teknik k-Wif@ves propagation approaching shoreline /
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Pembentukan Rip

Kasus: Pantai Congot Kulonprogo Yogyakarta
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breakerline

Dr. Wahyudi Teknik Kelautan-ITS
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Interaksi setiap unsur antara gaya hidrodinamik-morpologi &
respon resultan aliran sistem rip, memberikan feedback

terhadap_unsurya_ng_laln, o AT

menghasilkan variasi karakteristik OFFTOHE

Arus Rip dalam

ruang dan wakiu WAVEBREAKING 4 7/0E ~ MORPHOLOGY
~ (Castele er al, 2016) i - °ﬁ%‘?82€3582§'&%“5

.
=

RIP CURRENT FLOW

= BEHAVIOUR / CIRCULATION
TEMPORAL / SPACIAL VARIABILITY
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2. Tipe Rip & Klasifikasinya
Castelle et a/ (2016):

I Rydroaynamically="Contoliean;®
1 Sneer nseloiny fos
ISZ @SS

2. batnymetrcally=Gontrollec

- ZA chdimeElps

2.2 focusedrips
3 Boundary-controlled RC

- — =3--defle fipss —_——
w = e = \
= }/‘"5[}'«]'&1&1\/ Fl,)) g
D Wah‘y'fudr’f'emk Re|gRANITES _tmmmae= = T -
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1. Hydrodynamically-Controlled RC

Have been found to: (1) have a relatively

short lifespan (2—5 min); (2) tend to migrate

downdrift; and (3) occur preferably on

S  3|ongshore-uniform terraced beaches with
== dominant plunging breakers

and near-normal wave incidence

1.1 Flash Rips

Plunging breakers
0,5<&,<3,3

1.2 Shear instability Rips

= Are uncommon and only occur on
S  alongshore-uniform beaches when exposed
R highly obliquely incident ocean swells.

—
»

Dr. Wahyudi Citrosiswoyo DTK-ITy




'@' 2. Bathymetrically-Controlled RC A

» Driven by alongshore variation in breaking wave
due to variability in water depth

« Offshore jets of water occupying deeper channels
where depth induced breaking is less intense or

absent.

® Relatively stationary in position over temporal
periods of days, weeks, and sometimes months.

® Most are associated with mobile sandy bottoms,
they can also occur across alongshore-variable
shore platforms and fringing reefs.

® Have a tidal modulation in flow velocity, therefore
appearing and reappearing in the course of a tidal

Are favoured by large bathymetric anomalies close
to shore and long period waves that enhance wave
refraction and resulting alongshore variability in
breaking wave height and angle. Do not necessarily
occur where depth-induced wave breaking is less
intense.

= ( While they are relatively fixed in location for

- ‘ B—_ YT e Jiven tide and wave conditions, they can
strongly shift location alongshore with different
angles of wave incidence and wave periods.
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3. Boundary-controlled RC

== presence of a rigid obstacle.
« Strong longshore currents generated by oblique

waves are physically deflected seaward by the
obstacle.

Predictable and relatively easier reproduction using
physical and numerical models

= Alongshore-uniform beaches exposed to obliquely incident
waves

e /R‘/
/32/Sh dGW I /S/ = Occur on the down-wave (lee) side of a rigid boundary.
= Offshore flowing jet occurrs against the boundary in the lee

of the incident waves as a result of the wave shadowing

effect of the obstacle.
= Shadow rip activity increases with increasing wave

height, period and angle to shore.

= Detailed field studies of shadow rip flows are scarce.

| ——— 3
BJ/DEfIB/HG * Occur on alongshore-uniform beaches with the

/
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Boundary-Controlled RC

0 R

+ Structure (obstdcle)

N R *

SShadow area

R4
4
R4

B ~:akerline

*

Longshore current

BSR : Boundary-Controlled Shadow Rip
BDR : Boundary-Controlled Deflection Rip
SIR :Shear Instability Rip
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3. Arus rJO W////N ,/

4l Pantal oSelatan Jawa

P

3. ‘J viorielogl Fantal
2 Slfat Meteorologi-oseanograr
3 Tipe Arus Rip-

- - B g
] &

3 4 Ancaman Arus Rlp IVITtos vs Ancaman

n
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AT
e b‘e);‘ H~ (7 .

i

- —— e S




('} GUEST LECTURE RIP CURRENT €y B- & # =

V//////N\ !

3.1 Pembentukan iVieriologi
~antal Selatan Jawa

1. IingkatIvioaltikasi
> Fantal Sexunder—=Ssangat bz my arimengalami
DEruDanantoeIentaksi e
L J'-‘J,Jf N Fembentuke
~ Pantai Emergent — daratan nmk_au,penurunan muka air |aut
3 Proses Dominan <
= Er03| (dldonlma3| oIeh gelombang/swell)

e 3;};‘ »\j =« o :

Tk
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Morfologi
Pantai Selatan Jawa

Dr. ahydi DTK-ITS

Klayar Pacitan

T B diede s et NN

Pantai Puger Jember

34 Dr. Wahyudi Teknik-Kelautan-ITS= = -
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Secondary-Emergent-
Erosional- Coast &

Tombolo

Sea Stacks

2022.06.1206:18

Wave-Cut Terrace

Dr. Wahyudi Teknik Kelautan-
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apia sans
Excellence
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3.2 Karakteristik Ivieteorologi-0seanograii
Pantal Selatan Jawa

o \Wave/s qominatea, {HS~4 m)
- rJJgnl\/ J,«Jom’d soast (H“1>300)
lides: Hign-me. Jrv. (2-3.5)m
Potentla y swept by tropical cyclone
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3.3 Tipe Rip di Pantai Selatan Jawa

Payangan Beach, Jember, , |
EaSt Javﬁ, Pr‘OVince‘""""""’""”‘“‘ 4 Google Earth

Vilisata Alam PANTA| KLAYAR

dlayar.Beach, Pacitan,
N Eastplavga?rovmce

Homestay Kinasih

Ir. Wahyudi, M.Sc., Ph.D.
Departemen Teknik Kelautan ITS

37 Dr. Wahyudi Teknik Kelautan I TS ‘ Surabayarﬂ November2022- = Google Earth




3.3 Tipe Rip di Pantai Selatan Jawa

Deflection (artificial structure) Rip
| (Pelabuhan Perikanan uger, Jember Jawa Timur)

88 Dr. Wahyudi Teknik Kelautan-ITS Google Earth
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3.3 Tipe Rip di Pantai Selatan Jawa

Wisata Alam PANTAI KLAYAR

f.’
Pantarklaya®
Homestay Kinasih

Arus Rip di Pantai Klayar Beach (Juli 20 'A
Pacitan, Prov. Java Timur g 2

N\
Dr. Wahyudi Teknik Kelautan-ITS 7
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RN Co e E

3.3 Tipe Rip di Pantai Selatan Jawa

RC in Klayar Beach (Juni 2022),
Pacitan, Prov. Java Timur

2022.06.12 07:01
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3.3 Tipe Rip di Pantai Selatan Jawa

Boundary (artificial structure) Rip
(Bogowonto Kqunprogo Yk.)

 Deflectjon (kiri) & Shadow (kanan)

(Tb .....

Rantai Congot

2200
41 Dr. Wahyudi Teknik Kelautan-ITS
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s b N\ v L ¥
Wisata Hutan Mapgg‘:ve WERE] Tirtal

et GO e Yo, \ ’
k\ &8 Nlangr'tive Jembata7Aps Api (MJAA) 4 ‘
',JG'\ J / > &
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Image © 2022 Maxar Technologies

2Z8Dr. Wahyudi Teknik Kelautan-ITS
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3.3 Tipe Rip di Pantai Selatan Jawa

e *ﬁash{ypm mﬂw
- ~*;{Blagah- Congot

’ — »
: Eant‘é’i. C‘iomgot Pantar Congot

b /i . -

2022.07.23 12:22
- Image © 2021 Maxar. Technologies

A J I
43 Dr. Wahyudi Teknik Kelautan-ITS

Google Earth
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3.9 lipe Rip diftantal SelataniJawa
BOUNABINA driic/al Sciié)MberiectionsHip
FantalfCongeFKuionprogopyeEyakantd)

44 Dr. Wahyudi Teknik Kelautan-ITS
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3.3 Tipe Rip di Pantai Selatan Jawa
Boundary (struktur buatan) Deflection Rip
Pelabuhan lkan Glagah, Kqunprogo Yk.

Blisat Oleh-Olen Unduntln ngu a lB i, :’-*,‘.

" Panlax krang 1% wani e >

s T
. B0 7 5 S oy
: R W (< nse .POFBAI‘ _artas L,

"
WS

200 m Image ® 2022 Maxar Fechnolcgie -
g e LSS
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3.3 Tipe Rip di Pantai Selatan Jawa

3/2020

Pantal Lurus dan-Rata

/ aTamDak Duraen De: al Muara \/'/ana%alam
> Ll

<
L 39
R\ S -

Image © 2022 Maxar Technologies

Google Earth
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3. Risiko Rip di Pantai Selatan Jawa
3.4.1 Ancaman Arus : Mitos vs Mitigasi

Benarkah di Laut Selatan:

1. Ada kekuatan “super” di luar kendali manusia? \

2. Dilarang bermain-main yang “melecehkan”
kekuatan laut?
3. Dilarang memakai pakaian hijau atau biru?

Myth or Mit(igation) ?
@ Dr. Wahyudi Teknik Kelautan-ITS
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3.4.1 Ancaman Arus RIp S IVIIteSVSHVIIEINEST

Apapun Itu, Kita hantstivangga kepaaa

elunur yang telan memanami adanya
ancaman drm memperikan =
Jar an tentang

amared ———_ e —— —
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3.4. 1P Ancaman Arus RipE IVIIteS VSHIVIILIYES

1. Perkembangan/pertumplnan ekenomi,
menjadikan sekior panwisatarpantal semakin
DErkemnang; jumian dan'pengunjungnya

. Fenomena rip menjadi ancaman yang serius.

3. Héﬂlﬂglﬁrlfrlrljllff L] KOrban 10 tahun terakhlr
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3. Risiko Rip di Pantai Selatan Jawa

342 Mitigasi
Di Australia (Brander, 2018):

1. The risk posed by rip currents can be reduced if authorities account for the exact locations
of rips along their beach and post lifeguards and/or build beach access points taking these
locations into account.

2. Coastal geomorphologists can help to address this issue by Providing information on
where rip currents are most likely to form, whether they form in the same place or move
over time, and the kinds of beach conditions that lead to rip formation.

3. This can help developers, policy makers, and lifeguards to make informed decisions about
where to most effectively build beach access points and deploy lifeguard stands, no-
swimming zones, and educational information.

@ Dr. Wahyudi Teknik Kelautan-ITS
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3. Risiko Rip di Pantai Selatan Jawa

3.4.72 Apa yang bisa kita kerjakan
“for Saving Lives from Drowning in Rip Currents”

@ Il > X

Riset % Pembangunan
= N o

K . k . k‘ L J
. . . DILARANG MANDI DI LAUT
Shah b g O I I I u I I I a S I RRRRRRR

‘Anda dapat terseret dan tenggelam !!!

|||||||||||||||

Edukasi Lifeguard

Dr. Wahyudi Teknik Kelautan-ITS
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L

Riset

Penentuan karakteristik

Parameter lingkungan (met-Osean; batimetri/morfologi)
Lokasi (aman/tidak aman)

Jenis/tipe

Waktu/periode ulang

Dimensi (luas/panjang/kecepatan)

Rekomendasi kepada lembaga terkait (BPBD, Disbudpar,
@ SAR, Destana/Tagana, Sekolah, dll)

Dr. Wahyudi Teknik Kelautan-ITS
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3. Risiko Rip di Pantai Selatan Jawa

iw S

Edukasi

» Melalur pendidikan formal dan/atau informal
(degreel non-degree training)

* Melalur media masa

» Bimtek (BPBD, Dispar, SAR, Destana-Tagana, dll)

» PKM (mahasiswa), Abdimas (dosen)

@ Dr. Wahyudi Teknik Kelautan-ITS
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3. Risiko Rip di Pantai Selatan Jawa

‘k%i"

Komunikasi

Adakah Komunikasi
antar Stakeholder?

Model komunikasi antar stakeholders
(modified from McMahan & Brander, 2006)

@ Dr. Wahyudi Teknik Kelautan-ITS
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Py NV o,
.’ % ‘:,k » Internet

: . « Sosmed
Komunikasi: . Media Massa

Komunitas Sosigf
Deseminasi hagil
Workshop

Dr. Wahyudi Teknik Kelautan-ITS
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3. Risiko Rip di Pantai Selatan Jawa

y . embangunan/pengembangan resort
@ nantal/struktur pantai

Perencanaan
berbasis mitigasi bencana

@ Dr. Wahyudi Teknik Kelautan-ITS
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3. Risiko Rip di Pantai Selatan Jawa

r ==Y\ Pembentukan Penjaga Pantai/

ARUS RIP

Coastguard/Lifeguard/Safeguard..

4 + Pembentukan penjaga pantai (coastguard/
lifeguard/safeguard, dan semacamnya);
dilengkapi dengan fasilitas SAR

C ] . Pemasangan Rambu

!! Peringatan/Keamanan dan bendera

..v‘ - Penyuluhan/penjelasan tentang keamanan

el 4 pantai kepada Wisatawan

And
dan ten

Dr. Wahyudi Teknik Kelautan-ITS
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TR 'A

(zIrz Menghindari Arus Rip

©' Kapanisajaberenanglandirareanangiaijaminiaman
Aani\ait//ieguara-protesieaveas):

O Jangan pernah berenang sendirian. ———

O Belajarbagaimanaiberenang di SZ, karena berbeda

o Selalu waspada sepanjang waktu, terutama

- —

= mandllrenang d| daerah

- ——— f‘:"" — e _'
= —_—— = —

= . s : —— e "
r\Aatrdicfeknikkelavian-1Te— - P e T

e
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r//// Y

(zIrz Menghindari Arus Rip

¢ Jl«l rele)1), jJangan berenang/mandi!
O ratuni'semua Iinstruksi Fenjaga =antart
O bertanya kepada Fenjaga Fantai tentang kendisi perairan
sebelum berenang. s w”
o Menjauh>40mdan plers | AR permanen terjadl
U didekat struktur .. -

O Beri perhatian khusus kpd anak2 dan lansia, walau berada of

H_u.. Fa

daerah yang dangkal el

T = ek

m.
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International
Accroditation

Lara Menghindari Arus Rip

. Tetap tenang untuk menghemat energi

* Jangan melawan arus !!!

ol e zigle LEe) J,g lprf;; arus‘*f(e ](m/kanan
ST e Pl 5 e T e S
yC1ae "E}FIEE]L._.‘ i” m‘/f P P ,vi';

a telah keluar- dari arusibgrerlagg =
ienjauhidz zﬂﬁ danm nu1 ) }

Kekuatan AR akan |Iang semak | 8 .r‘r o %'éa” perhatlanor 1/nangls

Iepas ,Jika tak ada lagi, berenanglah kearah
ntal |

>

. o i )

D" Wah
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Lara Menghindari Arus Rlp

Red Flag di Pantal Klayar

61 Dr. Wahyudi Teknik Kelautan-ITS
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1. Semua tipe RC dijumpai di pantai selatan Jawa, dan
seluruh pantai selatan Jawa berpotensi terjadi arus rip
2. Semuarunsurrpempeentuks i Cmornielogiipantal; batimetr
iasar laut; metsocean Karaxterstik) oiiitantal selatan
Jawa ada dan bekerja ey
- 4. lokasiwisata‘pantai'semakin bertambah, wisatawan
~ semakin meningkat, risiko bencana aklbat RC menjadi
semakin tinggi

D Penanganan ancaman BQs a[a:Spe;

- 44—--— p— — _,:- — -—-
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Accr

VRN

!

9. hingkasan

comunikasirantarstaker
/. He Je ormqrmm et Rl (pendanaan!)
5. IViemasukkan'Ancaman KRG dalam KRb-F1 iFf.

= o

Dl ifrrmrrlﬁm'(m
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