Galene*

Online prediction of sea state and risk assessment
for small boats as a lightweight web SaaS
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E (*Suspected Irregular Entry Vessel”)
15 December 2010, Christmas Island, Austraha (

50 dead of 89 Iranian and Iraqi asylum see
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Crossing The boat carrying Farouk's family

. TURKEY route _capsized along this route
7, 10km 8 :

The price of the crossing
ranges from $600 —$2,500

Average travel time in a rubber boat /
is 1-2 hours in clear weather, but may Aegean Sea i
take much longer if the sea is choppy ,‘

' ,P_‘a‘,{
Skala Sykamneas, Lesvos, Greece (locals:

(2015) 540,000-550,000 people landedthe '
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18 PASSENGER
S AIRCRAFTS
v 15,696
" DEAD AND MISSING
f-_ AT SEA ince october 3rd 2013
b}
636 3,538 3771 5,996 2,655

Numbér of Dead and Missing by Route

THLAING *

2016
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Dead/missing persons

CROATIA
BELGRADE »
BOSNIA AND
“RZEGOVINA

NORTHERN
CYPRUS

ALEXANDRIA" S

Sourc

.. t,bEv,en’wzth the same weather intensity, risk factor for

smﬂllﬁnedlum boats becomes at least x5 times deadlier
‘due to much larger open distance (fetch) and sea depth.
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woaspdd INPUT . . wavencige & QUTPUT

speed (Kt /
km/h mis kmh/mph) | Desaption | m ft Sea conditions Land conditions

0 0-02 0/0/0 Calm 0 0 Flat. Calm. Smcke rises vertically.

186 03415 210412 Light air 01 033 Ripples without crests. Windmotion visikie in smoke.

ight 02 066 Small wavelets. Crm‘ of glassy Wind fell on exposed skin.
breeze - \ appearance, not kresking Leavesrustie.

Gentle Large wavelets. Crests begin tobreak; | Leaves and smaller twigs in
3454 9T treeze 2 scatered whitecaps constant mction.

Moderate Small weves. Dust andloose paper raised.
treeze 33 Snall kranches begin tomove,

Modkrete (1.2 m)longer waves. Some | Smaller trees swary,
80407  19/35/22 Fresh TR e e

treeze
Large waves wih foam crests snd Large branches in mation,
2 144 27 Strong some spray. Whisting heardinoverhead

3 99 N s
treeze an Sea (avg.wind: <12 m/s) e Umbrelause becomes

. Sea heaps up end foan begns to mi’e@sinmo‘meﬂonto
138 ;ssesas | Meargale B s P 9 vk Roak et the ing.

Modzrately high waves vith breaking Twigs broken from trees, Cars
122»'2’7- 7168 142 Gde 18 ;:or::s forming spindrit, Streaks of veer on road,

- High vwaves (2.75 m) with denss foam. | Ugt Sruduwe damage.
8- Strong Wave crests start toroll over,
244 4181150 gale Corsiderable spray.

Very high weves, The sea surfaceis Trees uprooted. Considerakie
24 5- 52 /98 160 wite and there is considerable Srudural damage.
284 tumbling. Msibility is reduced.

3 Exceptionally high waves, Widespread struduwral damage.,
B wi111/69 ; 2 g 9

1633 05/09/6

5579 13124415

10.8-
138

Huge waves. 8ir filled with foan and Massive and widespread damage
spray. Sea completely white with to strudures.

=327 driving spray. Visibility very greatly
reduced.
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Increasing
height of
waves

Highest
one third
of waves

Maximum
wave height

A wave of twice the height
of a significant wave is likely
to occur 3 times in 24 hours
(1 in every 3000 waves)

Significant
wave height

Most frequent

_________ T_____________} wave height

Increasing number of waves
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Wave height

It is normal for waves to vary in height from one to the next. To give
you an idea of the range of waves to expect at a given time, the
Bureau provides the significant wave height in its marine forecasts.

Most frequent
waves

The most frequent
wave height will
be about half the
height of the
significant wave

© Bureau of Meteorology

Significant waves

About 14% of waves will
be higher than the

significant wave height
(about 1 in every 7 waves)

Maximum waves

It is normal to expect

a wave of twice the
height of the significant
wave about 3 times in
24 hours.

This means you need to
be prepared for a wave
of this height before
heading out on the water.

www.bom.gov.au




Direction of travel

Calm sea level

Crest

Wave Frequency
The number of wave crests
passing point A each second

U,, Mean Wind velocity profile

1) Pressure fluctuations

Wave propagation  p ©)

Sea level at rest

Fluctuation of sea surface
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Trough

Wave Period
The time required for the wave
crest at point A to reach point B

Atmosphere

2) Shear instability

Basic principles: Wave theory

Main wind wave parameters:
— Amplitude (height)

— Length

— Period

— Frequency (speed)

— Direction of propagation

In feality: Fluid dynamics
Wind 'wave generation factors:
-5 Wind speed (near surface)

= Fetch (open distance)

— Sea depth (deep/shallow)

— Duration of acceleration

— Non-linearities (e.g. shearing)
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Fluid dy imics: shallow waters

7{'

SICEL RV EVES

Wave Wave Height
Crowding Increases

Wave energy and

Waves slow the decrease in
down as water water depth
gets shallower. pushes the water

upwards.
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Surf Zone

Back of wave moves
faster than the front.
The wave becomes
too high and breaks.

Fluid dynamies: internal trajectories

wave phase (tfT= 0,000
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Ee ht’s /jcommons w1k1med1a org/w/mdex php?curzd_3374567
By Kraaiennest - Own work, GFDL (2017)
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The Degree (D) value is aimost linearly dependent to the square root of the average wave Height (H) above, ie , D ~ 3 + Ay/H_ Using linear regression on the table above, the

coefficients can be calculated for the low Height values (A = 2.3236, 8 = 1.2551) and for the high Height values (Ag = 2.0872, 8y = 0.6091). Then the Degree can be
approximated as the average between the low and high estimations, ie

D= [3 (VT + AuyFi) + & (80 + )] (added in Wikipedia lemma: “Douglas Scale” for sea state)

where [ ] is the optional rounding fo the closest integer value. Without the rounding to integer, the root mean sguare error of this approximation is: RMSE < 0.18.
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PostgreSQL: Open source object-relational database system.

PostGIS: Spatial database extender for PostgreSQL object-relational database.
PL/PG SQL: Loadable procedural language for the PostgreSQL database system.
Java RESTful service (API): Java programming language API spec that provides

support in creating web serviges according to the Representational State Transfer
(REST) architectural pattern (Wikipedia).

Angular JS: Framework for building client applications.

JavaScript: High-level, dynamic, weakly typed,jprototype- based multi-paradigm,
and interpreted programming language.

HTML5: Markup language used for structuring and presénting content on the
World Wide Web (Wikipedia). | SQL

OpenStreetMap: Free wiki world map.
Leaflet: Open-source JavaSeript libraryfor mobile-friendly interactive maps.

9

WildFly: Application server.
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Settings

Wind direction (degrees) *

wind Speed (km/h) *

User longitude *

User latitude *

Wind duration (hours) *

Time offset (ho
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box := st _expand(st_transform(st_setsrid(st_makepoint(lon,lat),4326), 3857),30000) ; --user box

FOR new_point in select (ST _DumpPoints(ST_GeneratePoints(st_union(st_intersection(st_transform(box, 4326),geom)), 20))).geo
from greek_bathmetry
where st_transform(box, 4326) && geom
and st_intersects(st_transform(box, 4326), geom) LOOP

select depth

from greek bathmetry

where new _point && geom AND

st _intersects(new point, geom) INTO new _point depth;

ref point box := st expand(st_transform(new point,3857), 660000);
rotate_line := ST_Rotate(ST_BoundingDiagonal(st_transform(ref_point_box,4326)), wind _dir, ST _Centroid(st_transform(

select foo.new geom as geom, st distance(foo.new geom, st _transform(new point,2100)) as distance
from (
select (ST DumpPoints(st_intersection(
st _transform(rotate line,2100),
geom
) ) ).geom as new_geom
from aktogrammh
where st_transform(rotate_line,2100) && geom
) as foo
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GALENE team:

Petros Petrou (PhD cand.)
John Kontoulis (PhD cand.)
Harris Georgiou (post-doc) «

Data Science LLab @ Univ. of Piraeus:_ ,

“...Ourn goal'is to address the challenging
problems related to the wealth data, by
advancing research and producing solutions

to real world problems related to efficient &= j
and scalable management of BigDdta = =
(gathering and cleansing data, storing-and =~

indexing data; analyzing, and mining-data)...”
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MY UNIVERSITY
= OF PIRAEUS
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Sahana FOSS Disas
e Edt View Go Hookmarks Mols Help

Related Works: e

nS\Ah'AANA Systom Sahana4Greece

Situation Mapping The virtual Emergency Operations Center
GIS Map of Camps for logistics, support & coordination
— S of the refugee response/relief teamns

|_tso f satellite | sivbrid

assing Persons

Sahana4Greece (Lesvos)
(= FOSSCOMM 2015)

Mapping
‘Sahana, the award-winning, free-for-all {FOSS) web platoem is being depioyed |8

n Graece for the refugee crisis. Everyone can help, a5 » worker on the ground

o from the other side of the world. Find out how you can get involved, today.

SahanaiGreece: Got lnvolved:

Main portal (entry poink): Submit datajquestions feedback:
hitp://refugees.sahana.io Emat: sahanagictidascar.eu
Team coordinators are encouraged #5ahanadn
t0 rogister (free) and get involved ICTadascgr
& 0perations. ool froe to ask for a full presskit.

Prometheus (Chios)
(= FOSSCOMM 2016)

R
) a4dasc

| Adblock

- : Announcements
Cosine. linear Regress?m. Podits of Interest
- Linear trend estim. 3 5

§ - Periodic trend estim.
P r\om et h e u S ¢ : - Major “frequency”
High/Low peaks
T 2 . Very simple calc.
http o0s.prometheus ine/
rometheus k

ARMA modeling:
- Auto-regressive (y)
- Moving average (x)
- Sys. identification
- Short-term forecast

Anastasiadis Stavros - Adaptive, simple (
https thub com/k Weather Conditions
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Contacts:

Data Science Lab @ Univ. of Piraeus
URL: http://datastories.org

Facebook: @DataStories

Twitter: @UnipiDataScil.ab

4ddasc

groupware
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ICT'4dascgr

Snform@tics & Communications
Téchnologies for Development,
Aid;Support and Collaboration”
URL: http://ictg4dascgr.eu
Facebook: @ICT4dascgr
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