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Plastc enters Marnne wildlife
Ih(’ ocean via nec |_,ff|r‘\(l f“.',:«
fvers, beaches and birds ingest
and from ships plastic

Turents, T =Algakgrgyth on
waves I , plastics (bicfollng

~

~
Less than 1% of
total plastic floats
on the surface

Some plastic is
..mh-‘“ up

along coastines

Sinking

0 nvepetated sand
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Aquatic setting

Oceanography
Environment &
Land uses
Geology

Water
Agriculture

Biogeographic setting

Water column
component
(WC)

Geoform
component
(GC)

Substrate

component
(SC)

Biotic

component
C19)

Components

Structure and
features of
water column

Geomorphic and structural
character of coast or
seafloor

Character and composition
of surface and near-surface
substrates

Assemblages of benthic
and suspended/floating
organisms
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Major 10 Challenges

. Ocean Dumping: (only mining dump 220 MT waste/ year)
. Land Runoff

. Dredging: Climate

. NOx and Sox Change
. Ocean Acidification

. Sea Water Level Rising

. Waste Pollution from Ships
. Noise Pollution from Ships

10. Oil Spills

11. Plastic Pollution
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NARSS potentialities to save the
Egyptian coasts and marine ecosystems

NARSS
Potentialty
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1. Monitoring & Assessment

Pollutants

Oil pollution

Chl-a

Salinity

Irradiance/light

Turbidity 1. Management

Electric conductivity 2 Sustainabil ity

L PROIE SR COR N

2. Integration & Forecasting
1. Pollution capacity
2. causes and sources
3. Sources of oils spill (ships)
4. , phytoplankton community (quantitative)
5. Food chain
6. Light profile
7. Water column biota

\ - Aff
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Monitoring Chl-a and develop coefficient
to determine Chl-a remotely
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Statistical Correlation

Station Average Satellite irradiance
Chl a
(mgm3) |Bandl Band2 |Band3

Sl 30.5 0.173 0.081 0.101
S2 33 0.189 0.088 0.121
S3 43.1 0.197 0.091 0.092
S4 44.3 0.212 0.105 0.084
S5 53.3 0.213 0.112 0.071
S6 70.9 0.239 0.126 0.088
S7 125 0.267 0.122 0.079

101.1 0.243 0.113 0.066
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Establish correlation
between these values in
the different band ratios
based on the previous

. behaves

Band 1/Band 3

Log (Band 1/Band3)
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Valid approach BUT

\
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The correlation model need to be applied: == 45 \
Onto other similar/different water bodies \
With more sampling locations % %
During different seasons TR A N 5
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3 Northern Lakes

EGYPT VISION
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\ Qil Spill monitoring

Sources: |
(45%) - Ship operative diSdharges
(

5%) - Tanker accidents
(2%) Accidents on Platforms
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Optimum for Oil Spili
Detection

Optical Sensors

Vs

ynthetlc Aperture Radar

Satellite: Sentinel 1 Date: 25-12-2019



Synthetic Aperture Radar (SAR)

An Oil Slick Example

Satellite: Sentinel 1
Date: 04-10-2014
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Processing

Oil spill clustering using a background window size of 500 pixels and a threshold shift
of 3.5 dB and wind vector calculations.

Oil spill clustering using a
background window size of 500

Y 7562@3 ;

Bl o pixels and a threshold shift of
3.5 dB and wind vector
calculations.
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Moving Ship

Excellent
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Product

20°34'0"E  29°36'0"E  20°38'0"E  29°40'0"E  20°42'0"E  29°44'0"E = > 29°300"E 30°0'0"E 30°300"E
o Matching the Spill Profile with Ship Tracker Data Q 0510 20 30 40 e
s N E'_’ " nommm  wem Kilometers [N
: : \ :
= \ |
z S Y 2
o ° ; v e 9‘
og o All'x.ln_dr‘:‘.'l# g
5 L

Zpt), HERE, Sannln, ) ~
Opendin siap soulds i85
il s 912w iannisy,
Soltnei 24, 8 ok s,

31°0'0"N
31°0'0"N
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31°34'0"N

Ship Location:
Lot: 8157971
Long: 29.62515%

31°32'0"N

Date:
21 Moy 2018
405 PM (UTC)

31°30'0"N

»  Ship Location

B oi spi

31°28'0"N

SAR Image

31°26'0"N
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31°50'0"E 32°0'0"E 32°10'0"E

Examples

30°40'0"E

Fish Farm Development

1987 (4.9 Km2)

I 2000 (113.9 Km2)
I 2011 (237.3 Km2)
T

31°6'0"N

Monitoring coastal aCtivi'tie‘s';
e.d., Fish farming development

1987 - (30.7 km2)

I 2000 - (260 km2)

I 2010 - 272 km2)
T

32°20'0"E

30°50'0"E
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30°0'0"E 30°45'0"E 31°30'0"E 32°1:5'0"E
1 1

Mediterranean Sea

i
/V\‘ [t B aa/

% < Nile Delta
[}

. \< \
Coverage of Fish Farms (1990) / PR
- Coverage of Fish Farms (2011) (a é\
- Coverage of Fish Farms (2014) \/

40 Km ) 7 r’




Km

31°30'0"N
1

31°20'0"N
1

31°20'0"N

T T T e T
30°20'0"E 30°40'0"E 31°0'0"E 31°20'0"E 31°40'0"E

*5.5% increments in Fishfarms’ area in 2006

*6.9 km2 per year during the period of study.

1.8 km2 were determined from 1990-1995 (El-Asmar, 2000)

1.4 km2 during the period between 1984-2006 (El. Magd & Hermas, 2009)
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Coastal Erosion (CE)
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Shoreline changes

30°20'0"E 30°40'0"E 31°0'0'E 31°20'0"E 31°40'0"E
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7~/ Shora line 2006
./ Shore line 2003
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Coastal Erosion (CE)

— Nile Delta
It comprises the coastal strip which extends for about 60 km between

the Damietta promontory at Ras El-Bar and Port-Said along the inlet of
the Suez Canal and extends southward for about 40 km from the
Mediterranean coast.
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31°20'0"N 31°40'0"N

31°0'0"N

e Shore line over —5 years — Sentinel 2— 10 m
Res. (short time detection)

29°30'0"E 30°0'0"E 30°30'0"E 31°0'0"E 31°30'0"E 32°0'0"E 32°30'0"E
1

Mediterranean Sea
0 %
‘(\f‘\‘\e*

El Dakah(;
ahlia
<

31°20'0"N

2015

31°0'0"N

0510 20 30 40

,, ? SR KM
29°300"E 30°00°E 30°300"E 31°00'E 31°300°E 32°00°E 32°300°E
Z 29°300'E 30°00'E 30°300"E 31°00°E 31°300'E 32°00°E 32°300"E
o I
S Mediterranean Sea ..

780
Pl N El Dak—ahu;‘m
o® ; @
¢ ) S

31°20'0"N

2020

31°0'0"N

8 ol
i

29°30'0"E 30°0'0"E 30°30'0"E 31°0'0"E 31°30'0"E 32°0'0"E 32°30'0"E

31°20'0"N

31°0'0"N




e Shore line over 10 years — landsat 8§ — Res. 30 m
(long time period detection)
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Location 23 — Port Said

v Erosion (Red circle) was about (.14 km? within 5 years

32°11'0"E 32°1]1'0"E

32°1]1'0"E

2015
Sentinel 2

2010
Landsat 8

2020
Sentinel 2

O 0.25 0.5 O 0.25 0.5
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’f}Location 3 — Sidi Besher—Alexandria

v’ Protection constructions (yellow circle) were built to
protect beaches and residential areas

29°59'0"E 29°58'0"E 29°59'0"E

Z
2010 < INl 2015 T Nl 2020
Landsat 8 8 I\ sentinel 2 S T\ Sentinel 2




Coastal Erosion —
Nile Delta

Rosetta Promontory lost

s y Y/ g, : “:: .4-. -J'“_‘. fre
May 1968 * SSCSSs o ‘Apr?2000%" over 3 km due to erosion

Kilometres, s . > e, E | 72 — __ “}‘: 1968-2009



29°450°E 30°00"°E 30°150°E 30°30'0°E 30°450°E 31°00°E 31°150°E

Up to 2015

4 - ' 2 4
L EESIR ol X - SR ,‘-
Erosion (24 years - 1990-2014) / L TR . D SRSt i

Accretion (24 years - 1990-2014) § Current direction always from west to east -‘
making smooting of the coast line, eroding §
the promontory of Rosetta branch and [

accreting along the coastline
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31°450°E 32°150°E
- Current direction always from

) wes! 10 east makmg smootmg
U p to Zﬂ 1 5 Mediterranean Sea O e

accreting along the coastiine

Damietta Promontory

Damieta Port
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30°0'0"E 30°30'0"E 31°0'0"E 31°30'0"E
1 1 1 1

J.65 km?

Mediterranean Sea

31°30'0"N
]

Nile Delta

31°0'0"N
1

\ Erosion (14 years - 1990-2014)
\ Accretion (14 years - 1990-2014)




Land Subsidence (LS)
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‘Global Subsndence Potentlal

'/’ Nile Delta is among the areas wi
potential to land subsidence

Nile Delta
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e 60 Km of the Mediterranean cost



29°30'E 30°0'E 30°30'E 31°30'E

Displacement Velocity (mm/year)




{ The of 110 Sentinel-1 Single look complex (SLC) products for the Nile Delta
from 2015-2020 using Permanent Scatters Interferometry (PINSAR).

29°30'E 30°30'E 31°0’E 31°30’E 32°0’E

1- Subsidence

Displacement velocity of
land subsidence (mm/year)

« SNAPPING service has " Nie Detta-._ -5
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~\ EGYPT "
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2) Uplift

On the other side, hig
Bardaweel Lake, Parts

30°30’'E 31°0°E 31°30°E 32°0°E

concentrated around
Displacement velocity

norate and Baltim city|efland uplift (mm/year)
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Monitoring
Climate- related factors




R il
« Canseatian for ke v
tectinn of Induserial “ v
. Property ’ $

ris Convention for
otection of Industr

P «4% CHANGE N/

»
ﬁ i UK PRESIDENCY v COP26 GOALS v THE CONFERENCE v PRE-COP v NEWS TOGETHER FOR OUR PLANET

.yoto Protocol <
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@ the Global context

Warming means:

—Increases in global sea and air temperatures
—Rising global sea level

Annual land—surface air
I temperature/sea surface temperature
(combined data)

1860 - 2000 —

GLOBAL

index: o
Source: NASA (January |
2008)p  w—

\ 1 ':,’.’ Wi

Global Temperature Land-Ocean Index
.6 I 2
b

= Annual Mean
S-year Mean

temperature ( C)

0.0 kil
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Departures in

__I;__I;J

Temperature Anomaly (°C)
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@ the Global context

Rabid loss of Arctic sea  Variations of mean Earth’s surface temperature from 1000 to
2100 - Modelled data

el . |
e Source: AR3, IPCC, 200% |
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@ the Global context

: Living planet index: showed 75% average
' Greenhouse gasses in the decline in populations for the period of 1970

atmosphere to 2016
(a) — —
2 v J . I 2.0
3s0 | Carbon Dioxide I 1.5

1.4 —
0.5 \

oo

index (1970 =1)
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= #J/ Major vulnerability to Climate change

6. Salt intrusion
7. Agricultural shift
8. Biodiversity loss

)/ 1. Increased air temperature
(2A) 2. Increased sea surface

temperat.ure - 5 9. Changed
3. Change in ocean salinity/acidity orecipitation distribution
4. SLR
| map
5. Coastline changes 10. Flooding and
Hurricanes
11. others

| WSS 2030 45




Vulnerability of Economic Sectors

— Fish stocks
— Food security

— Regional tourism

— Freshwater resources
— Agricultural sector

— Mediterranean forests

Effect on Economy

AO

\ MESS 2030
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Effects on Social behavior
Affect the Nationsl GDP




Human Vulnerability

« Based on 2020 estimates, The Mediterranean Basin host about 542 million
people and this number is exposed to increase to 657 million by 2050 and
694 million by 2100. (UN DESA, 2019).

* One third of the Mediterranean population (about 150 million people) are
vulnerable to sea-level rise with countries that most vulnerable to coastal
risks in the southeast part (e.g. Syria, Lebanon, Egypt, and Palestine (Satta

et al., 2017).
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eStation Data Air Temperature

2PCOE i i _ ok " Difference in monitored Air Temperature near the sur
wehes from 2002-2020 and in 2021
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Sea Level Rise (SLR)

A) Sea Level changes

e The sea level anomaly (SLA) data were

obtained on 1%t June 2015-2020 from the
B) Sea level rise scenarios Copernicus Marine Environment Monitoring
Service (CMEMS) and the Copernicus Climate
Change Service (C3S).

' /* To define the areas exposed to sea water
flooding rise along the Egyptian coastal zone, the
Digital Elevation Model (DEM) data was used.

 Various scenarios were applied including the 1,22, This data set for estimates the sea level
and, 3 meters’ rise. anomaly based on satellite altimetry
measurements.

* The impacts of SLR on population and
infrastructure were studied.

* GIS has been used to overlay the best available,
spatially-disaggregated data on critical impact
elements (land, population, agriculture, and

Y - urban extent), with the inundation zones

J WL D@ '\;C/)r) g

! WSS 20/30 projected for 1-3m SLR.




Sea Level Rise Scenario at 1-3 m along
the coastal zone of Egypt.
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The Coast of Egypt

 Due to low elevation in the Nile delta region, Egypt is
considered one of the top five countries expected to be
mostly impacted with sea level rise.

e Alexandria and Port Said are vulnerable fo sea level rise
(low elevation of adjacent land) followed by, Beheira, and

Damietla governoraftes.
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Based on our research + others

Today's exposure (current sea levels) 2100 exposure, with 0.43m sea-level rise (SSP1-26)
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Actions— for protection, development & sustainability
of Coastal & Marine systems

RESOURCES & Capabilitie

Satellite data
Different sources

Monitoring and Assessment

Evaluation eStation (free data)
Forecasting ‘ Numerical Models
Management Forecasting Models

Historical record of data
Thematic maps
Good Ranked Publications

7 Decision support & \\ Competent Scientists
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_ 8 Management plans _ -~ es
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Mitigation scenarios  \/§_
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Thank you for attention

Elham Ali

elhamali@narss.sci.eq
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