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Period'of'Analysis
January'2009'to'May'2017

Methodology
Utilising'both'Analysis'and

Short=Range'HIRES'(T+6'&'T+12)



Journey(to(Italy(or(Malta(via(
the(Central(Mediterranean(

Route((CMR)(
lasts(between(2(to(6(days

In(2015(and(again(in(
2016(and(2017

CMR(has(re@emerged(as(
the(world’s(deadliest(

migration(route

Central(Mediterranean(Route((CMR)

Three((3)(main(routes
of(immigrant(crossings

A(study(by(Katsiaficas (2016)
concludes(that(movements(of(migrants(and(refugees(are(highly(adaptable;(migrants(and(

smugglers(respond(to(changing(immigration,(enforcement,(and(visa(policies,(as(well(as(a(range(
of(other(conditions((such(as(weather(conditions)(in(origin,(transit,(and(destination(countries



Eastern(Route
Monthly(maxima(>(200,000

Central(Route
Monthly(maxima(>(25,000

Clear(tendency
of(shifting(from(eastern(to(central(route
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Arrivals

during,early,

2018

CMR:%Significant%drop
during%early%2018



Increasing
monthly0arrivals0

during
warm0months

due0to0improving
weather0conditions

Since0journey0to0Italy0or0Malta0

lasts0between020to060days0many0weather0elements

might0significantly0affect0the0crossing0such0as0…

•"waves
•"strong+/+gusty+winds
•"extreme+air+temperatures
•"sea+surface+temperature
•"heavy+precipitation
•"hail+/+snowfall
•"blizzard+conditions
•"fog+etc.

Many+hazardous+elements
are+linked+to+“beautiful”+cyclones



http://www.euronews.com/2014/11/10/the-science-behind-the-brutal-beauty-of-mediterranean-cyclones

Strong'NAO Weak'NAO



Main%Prevailing%Weather%Conditions%over%Mediterranean%(a%glimpse%on%winter%cyclone%entering%track%frequencies)%

Distinctly)higher)precipitation
during)winter)(over)5)stations)in)Tunisia))

No)Sirocco)Gale)events)during)
warm)months)of)the)year)(Feb)

95)– Sep)96)

Sirocco)Gale)
(62D74)km/h)

46%

31%

23%



Data$and$Methodology$

Initial'Point'of'Study
Sea'area'south'of'Lampedusa'(35N,'13E)Initial'Point'of'Study

35N,'13E

Utilising'Oper'Analysis
Pinpointing'SWH'values

over'selected'(initial)'point

Focusing'on'2'time'periods
(1)'Jan'2009'to'May'2017
(2)'Nov'2013'to'May'2017

Initial'Parameter'of'Study'
Significant'Wave'Height'(SWH)



Time%Period Correlation

Jan%2009%– May%2017 80.4146

Jan%2010%– May%2017 80.4554

Jan%2011%– May%2017 80.4985

Jan%2012%– May%2017 80.5604

Jan%2013%– May%2017 80.7268

Nov%2013%– May%2017 80.8589

Preliminary*Results:*Correlations*are*based*on*monthly*values

Possible(SWH(critical(value((threshold)
~1.4(meters

Clear(signals(of(
increasing(arrivals(with(decreasing(SWH(

Same(approach(for(300(points(
for(a(set(of(model(parameters



Potential)correlation
between)T2m)and)Arrivals
over)a)reference)inland)point

Max)Eastern)Arrivals

Potential)correlation
between)SWH)and)Arrivals
over)a)reference)sea)point

Negotiations)with)
Libyan)Authorities



Selected'Model'Parameters
Extreme'Forecast'Index'(EFI)'Mode

Symbol Parameter

SWH Significant'Wave'Height

HMAX Maximum'Wave'Height

WS Wind'Speed'at'10'meters

FG6 Wind'Speed'Gusts'at'10'meters

T2M Air'Temperature'at'2'meters

MX2T6 Maximum'Temperature'at'2'meters

MN2T6 Minimum'Temperature'at'2'meters

SST Sea'Surface'Temperature

PRECI Total'Precipitation

SNOW Total'Snowfall

Symbol Parameter

WSI10 EFI'for'Wind'Speed'at'10'meters

FGI10 EFI'for'Wind'Speed'Gusts'at'10'meters

TI2 EFI'for'Air'Temperature'at'10'meters

TPI EFI'for'Total'Precipitation

SFI EFI'for'Total'Snowfall

NonGExtreme'Mode

Monthly(values(are(calculated
by(averaging(daily(values(

Daily(values(are(calculated
by(averaging(or(accumulating

00(– 06(– 12(– 18(UTC
Analysis(&(ShortBRange(HIRES((T+6(&(T+12)(values(



Results:(Correlating(the(number(of(refugees
to(SWH((Significant(Wave(Height)(for(Period(2
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Correlation$between$SWH$and$number$of$monthly$arrivals
Yellow$shaded$areas$contain$values$lower$than$;0.80$with$an$absolute$

minimum$of$;0.86$at$position$(33N,$17E)

Max$corr.$=$;0.86

Max$corr.$=$;0.86

Co
rr
el
at
io
n$
HM

AX
$a
nd

$a
rr
iv
al
s

SWHmean
Correlations

between

SWH$/$HMAX

and$number

of

monthly$arrivals

were$found

distinctly

high$!!!

HMAX:$Maximum$Wave$Height

;0.80

;0.80



Correlation*between*WS*and*number*of*monthly*arrivals
Yellow*shaded*areas*contain*values*lower*than*90.80*with*an*

absolute*minimum*of*90.85*at*position*(37N,*18E)

WS:*Wind*Speed*at*10*meters FG6:*Wind*(Maximum)*Gust*during*last*6*hours

Max*corr.*=*90.85
Max*corr.*=*90.86

Correlation*between*FG6*and*number*of*monthly*arrivals
Yellow*shaded*areas*contain*values*lower*than*90.80*with*an*

absolute*minimum*of*90.85*at*position*(36N,*18E)

90.8090.80



Correlation*between*T2M*and*number*of*monthly*arrivals

Shaded*(yellow)*areas*contain*values*higher*than*0.90*with*an*absolute*maximum*of*+0.91*at*position*(32N,*8E).*Orange*

line*corresponds*to*0.85*correlation.*Lilac*shaded*area*corresponds*to*values*ranging*from*0.75*to*0.80

+0.90

+0.85

+0.80

Max*corr.*=*+0.91

Positive*Correlations*forT2M*…



Correlation*between*SST*and*number*of*monthly*arrivals

Shaded*(yellow)*areas*refer*to*values*higher*than*+0.65*with*an*

absolute*maximum*of*0.82*at*position*(42N,*16E)

Correlation*between*Lag*SST*and*number*of*monthly*arrivals

Shaded*(yellow)*areas*refer*to*values*higher*than*0.85*with*an*

absolute*maximum*of*0.92*at*position*(38N,*7E)

+0.65 +0.85

Lag*SST*values*based*on*1Lmonth*time*interval*lagging

Max*corr.*=*+0.82

Max*corr.*=*+0.92



Are$weather$conditions$a$decisive$factor$for$CMR$crossings$?

Check&the&weather&for&next&3&days&for&departure&&&destination&…

WWW.METEOCONSULT.COM&&>>&&METEO&CONSULT&MARINE

…&by&downloading&the

METEO&CONSULT&MARINE&application&on&your&SMARTPHONE.

Take&time&to&make&yourself&familiar&with&it&!



Are$weather$conditions$a$decisive$factor$for$CMR$crossings$(cont.)$?

test$port$near$Tripoli$(Libya)

T$+$14$
days



Identification+++by+Maximum+Correlations+of+Selected+Model+Parameters

Extreme+Forecast+Index+(EFI)+Mode
Param Max (Absolute) Correlation

SWH <0.86

HMAX <0.86

Param Max (Absolute) Correlation

WSI10 <0.18

FGI10 <0.24

Non<Extreme+Mode

Param Max (Absolute) Correlation

SNOW <0.61

Param Max (Absolute) Correlation

WS <0.85

FG6 <0.86

Param Max (Absolute) Correlation

T2M +0.91

MX2T6 +0.89

MN2T6 +0.92

Param Max (Absolute) Correlation

SST +0.82+/++0.92+(1<month+lag)

Param Max (Absolute) Correlation

PRECI <0.75

Param Max (Absolute) Correlation

TPI <0.72

Param Max (Absolute) Correlation

SFI <0.72Suggested(Parameters(for(Forecast(Guidance
4 Significant(Wave(Height(/(Wind(Gusts(/(Air(Temperature
4 Sea(Surface(Temperature(/(Precipitation(/(Snowfall

Suggested(EFI(Parameters
4 EFI(Precipitation(/(EFI(Snowfall

Param Max (Absolute) Correlation

TI2 <0.45



Selected'parameters'of'strong'influence

Negative(Correlation

. Significant(Wave(Height((SWH)

. Wind(Gusts((FG6)

. Precipitation((PRECI)

. Snowfall((SNOW)

. EFI(– Precipitation((TPI)

. EFI(– Snowfall((SFI)

Positive(Correlation

. Air(Temperature((T2M)

. Sea(Surface(Temperature((SST)

. Lag(Sea(Surface(Temperature((LSST)

Possible'Products'might'be'
used'(after'Validation)'in'
the'format'of'weekly'and'
monthly'anomalies'(EFFIS)

As'in'the'case'of'forest'fires
such'weather'element'
anomalies
should'be'used
as'forecast'guidance

if'weather'conditions'are'
more'or'less'favourable
to'an'increased'number'of'
refugee'and'migrant'
arrivals

Example(of(possible(product(maps

Portugal'Fires'

Alarm'Bell'for'
Ophelia'?



Next%steps%after
defining%critical%values

Medium'Range,
Day,0'10,(15),

51,EPS,members
16,(32),km

Extended'Range
Day,10'32

51,MFS,members
32,km

Monthly(Forecast(System((MFS)
3 Four((4)(weekly(ensemble(mean(values

Seasonal(Forecast(System((MFS)
3 Seven((7)(monthly(ensemble(mean(values
3 Combined(seasonal(values(as(DJF(– MAM(– JJA(&(SON

Medium3Range(Ensemble(Prediction(System((EPS)
3 Mean(value(over(the(1st(73day(interval
3 Mean(value(over(the(2nd(73day(intervalSingle(Model(Forecast(Guidance

3 Mean(value(over(the(1st(53day(interval
3 Mean(value(over(the(2nd(53day(interval

Based(on(the(time(needed(for(crossing((2(to(6(days)

3 Forecast(horizons(of(5"to"7"days"seem(more(appropriate

Long'Range
Month,0'7

51,SFS,members
64,km

High,Resolution
Day,0'10

1,HIRES,member
8,km



Interior(Minister
Marco(Minniti
justifying(87% reduction

2(February(2017
MoU(with(the(leader(of(
Libyan(Authorities(

31(March(2017
Leaders(of(southern(Sahara(
tribes(visiting(Rome

13(July(2017
Meeting(mayors(of(the(most(
important(14(Libyan(cities(

Investigating(over(daily(arrivals(&(elements
Higher(correlation(values
for(5Lday(averaging(and
2Lday(lagging(intervals



•""Strong'relationship'between'weather'elements'and'arrivals'on'a'monthly'basis

Summary

•""The'elements'most'affecting'arrivals'with'correlations'>'0.80

SWH'– WS

T2M'– MAX'– MIN'– SST'(especially'with'1Hmoth'lag'mode)'

•""Less'promising'results'in'extreme'mode'– most'probably'due'to'the'monthly'scale'used

•""Lagging'improves'results'for'SST

•""It'seems'that'next'investigation'should'focus'on'daily'arrivals

•""First'results'show'best'agreement'by'applying'a'5Hday'interval'averaging' with'a'2Hday'lagging'period

•""Results'will'define'future'“tailored”'products



Questions)?
170 km 

Tripoli

Bani Walid



204 mm/6h

170 mm/6h

Some%extra%slides%…



Monster(seems
slowly(approaching…


