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Introduction fo Ecology WHAT S AN ECOSYSTEM?

* The meaning of the word

ecology was given by German
Bologst Hackk in 1869,

* The word ecology Is derved
from Greek words ‘Olkos’
meaning house, halvrat or ploce
of Iving and 'Logos’ meaning to
study. (7

* Ecology & defined asthe study
of intertelationship of dil ferent
organsms with each other and
with their envieonment, It ks
concerned with the peneral
princples that appy to both
anmals and plants

An ecosystem is a community of living organisms interacting with
each other and their non-living environment,

What makes up an ecosystem?

+ All living things (plants,
animals, and bacteria)

» Non living things (the sun,
rocks, and soil)




MAIN DIFFERENCES

ECOLOGY AND ECOSYSTEM

DEFINITION

Ecology is a branch of bioclogy
which deals with the
relationships of organisms to
one another and to their
physical environment

RELATIONSHIP

Ecology includes the study

Ecosystem is a community of
interacting organisms and
their physical environment;

an ecosystem is a subpart of

ecology

( EE RN NN

Ecosystem is a place like a
of relationship between forest, taiga, grass land,
living organisms and their desert, stillwater, river or a

environment stream, coral reefs etc

Visit www.pediaa.com



‘ Ecosystem Scientific Definition \

An ecosystem is of the field of the scientific study of
nature. According to this discipline, an ecosystem is a physically defined
environment, made up of two inseparable components:

The biotope (abiotic): a particular physical environment with specific
physical characteristics such as the climate, temperature, humidity,
concentration of nutrients or pH.

The biocenosis (biotic): a set of living organisms such as animals, plants
or micro-organisms, that are in constant interaction and are, therefore,
in a situation of interdependence.

The concept of < > is possible at several scales of
magnitude. From multicellular organisms such as insects animals or
plants to lakes, mountain ranges or forests to the planet Earth as a
whole.


http://science.sciencemag.org/content/123/3208/1127
https://youmatter.world/en/definition/ecosystem-definition-example/

Current Situation

&



Biodiversity

- Lebanon is part of the
Mediterranean Basin

RSO NGS ooy Fance  SlovenaCrostia
Biodiversity hotspot and is < L e
characterized by its PN e B
biodiversity richness due to : \c.,l..i.:. - o i
its location, climate and w© B - RN <

topography

Cape Verde

- Lebanon hosts one of the

highest densities of floral
Source: Mediterranean Basin Biodiversity Hotspot, CEPF, 2010

diversity in the Mediterranean
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Type Ecosystem

Sub-Category/Characteristics

Terrestrial Ecosystems

Forests

Mountainous ecosystems

Major
Ecosystems

Lower mountain ecosystem
associated with the thermo-Mediterranean vegetation series

Middle mountain ecosystem
features the EU-Mediterranean vegetation series

Upper mountain ecosystem
integrating the supra-Mediterranean vegetation series

High mountain ecosystem
where coniferous forests thrive

Subalpine ecosystem
the very high slopes of nearly 2,000-2,500 m a.s.l.

Alpine system
of high rate of endemism on the very high peaks of Mount Lebanon
at 2,700 m and above

River valley ecosystems

Highly distinctive and are subject to their own characterizing feature

Aquatic ecosystems

Rivers, streams, springs, boggy lands and wetlands encompass high
diversity

Semi-arid and arid | Inlands of Northern Bekaa in their natural extension toward the
ecosystems desertic internal plains of Syria

Coastal and marine | Coastal Ecosystems

ecosystems Include sandy shore ecosystems and rocky shore ecosystems

Island and archipelago systems have particular significance as they
present special combinations of terrestrial and marine habitats

Marine ecosystem,
typical of the East Mediterranean.










Forest Ecosystems

» Forests in Lebanon occupy around 13% of its total area,
while other wooded lands cover about 10% of the territory

» About 57% of the forests are of broadleaved species,
coniferous species contribute 32% while the rest are mixed
conifer/broadleaf forests

» The highest forest concentrations in Lebanon are in Mount
Lebanon (37%) and North Lebanon (30%), followed by South

Lebanon (9%) and Nabatieh (6%)
m\“ﬁ




Lebanon's Forest Cover

Low density Quercus forest
- Dense Quercus forest (Quercus ssp)
Low density Cedrus forest
Il Dense Cedrus forest (Cedrus Libani)
Low density Cupressus forest
- Dense Cupressus forest (Cupressus ssp)
B oOther types of dispersed broadieaf forest
- Other types of dense forest (Platanus, Populus, Salix)
Low density Pine forest
I Dense Pmne forest (Pinus ssp)
Low density Fir forest (Abdes cilicica)
B Oense Fir forest
P Low density Juniper forest (Juniperus ssp)
| Dispersed mixed forest
B Dense mixed forest
I Low density forest with urban sprawl
- Dense forest with urban sprawl

Distribution
of Forests
in Lebanon
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Figure 5-1 Map showing the distribution of Lebanese forests in 2005 (UNDP / CEDRO — 2016)







Rivers and Coastlines

- Lebanon has 17 perennial and 23 seasonal rivers characterized with varying
topographic features and creating a diversity of conditions for riparian habitats
and species

- Of the 17 rivers in Lebanon 15 flow into the coastal water supplying sediments
and nutrient uploads especially during floods

- Other habitats are created by the many streams that flow over the slopes of the
Lebanese mountains in narrow courses which creates optimal conditions for
certain species to grow

- The Lebanese coastline extends over 220 km with various references giving
different estimates the highest of which is at 370.92 km

- The coastline is characterized by 3 bays 12 headlands and several river deltas



Coastal Habitats

» Coastal areas in Lebanon include sandy beaches (20%) and rocky shores
(80%) creating several coastal habitat types where species are spread
between supra-littoral mid-littoral infra-littoral and circa-littoral
habitats

» Vermetid platforms are one of the most characteristic habitats of the

Lebanese Coastal Zones and are threatened

» These platforms are very fragile habitats and their optimum
environmental conditions are in the intertidal or immediate subtidal zone

which interacts with the surrounding physical and chemical changing

factors




Marine Habitats

- Marine habitats in Lebanon are not well defined or mapped for fauna and
flora associations

- More than 20 benthic biocenosis of hard substrata for the littoral rock, infra-

littoral rock and upper circa-littoral rock have been identified

- The habitats were divided between hard and soft substrata for marine

divisions for the selection of sites to be included in the national inventories of

nhatural sites of conservation interest

- Limitations of classification include scarcity of research on marine habitats
specificity and difference of certain habitats from the rest of Mediterranean

and relative homogeneity of the infralittoral fauna and flora






Terrestrial Biodiversity

- As for terrestrial flora Lebanon hosts about 2,600 terrestrial plant species
revealing a high rate (12%) of endemism including 8.5% broad endemics

(Lebanon, Syria, and Palestine) and 3.5% narrow endemics to Lebanon

- A significant number of species are rare and threatened most of which are

located in the high mountain summits thus affected by isolation

- Terrestrial mammals in Lebanon include 59 species, most of which are at a

least concern level of threat based on the IUCN red list

- An estimated 842 insect species are known to exist in Lebanon, however,

specialists in the field estimate that species range between 14,000 and




Birds, Reptiles and Amphibians

- A total of 404 species of birds were recorded in Lebanon

- 70.4% of these species are passage migrants winter visitors or both
17.0% are vagrants 18.0% are summer breeders and 16.0% are
breeding residents

- 63 known species of reptiles and 7 species of amphibians have been

identified in Lebanon



Freshwater Biodiversity

- Freshwater biodiversity in Lebanon contributes to 16% of fauna

and 6% of flora species; it encompasses 987 species

- 656 are known freshwater invertebrates that include 61 species of
worms 41 species of mollusks 60 species of crustaceans and 494

species of insects

- A survey of limnic and terrestrial mollusks collected 17 freshwater
and 33 land gastropod species as well as 6 small clams 11 new
records of mollusks were also reported for first occurrence in

Lebanon
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Legal Framework
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Legal Framework

Many legal texts regulate various issues related to ecosystems and biodiversity

in Lebanon including:

O

protected areas law (130/2019), and laws declaring selected areas as

protected
laws and regulations related to forest management

ratification of international agreements and conventions addressing

biodiversity conservation and protection of natural resources from pollution
Regulating fishing, hunting and harvesting of plants (sage and oregano)

Regulating import and export of selected species



Strategies, Policies and Plans
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National Policies, Strategies and Plans

MoA-National Strategy for Agriculture (NAS) Sector, 2020-2025

MoE-National Action Plan for the Conservation of the Coralligenous assemblages in Lebanon, 2020
MoE - A Stranding Network for Sea Turtles and Cetaceans & A Protocol for Monitoring the Interaction between
Marine Litter and Marine Turtles in Lebanon, 2020

MoE-National Monitoring Programme for Marine Biodiversity in Lebanon, 2018

MoE-Action Plan Concerning Species Introductions and Invasive Species in Lebanon, 2018
Lebanon’s Nationally Determined Contribution (NDC) Updated 2020 Version (MoE, 2020)

MoE-Lebanon’s National Biodiversity Strategy and Action Plan (NBSAP), 2016-2030

National Strategy For Conservation And Management Of Plant Genetic Resources For Food And Agriculture In
Lebanon 2015-2030

MoA-National Strategy for Agriculture Sector, 2015-2019

Lebanon National Forest Plan (2015-2025)

National Afforestation and Reforestation Program (NARP) 2014-2028
MoA- Agricultural Sector Development Strategy, 2010 - 2014
National Strategy for Forest Fire Management in Lebanon 2009
MoA—NationaI Action Program (NAP) to Combat Desertification 2003




Interlinkages with other sectors
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Interlinkages

- Ecosystems are highly impacted by the availability and quality of water and
air.

- The pollution of water resources and the altering of the natural water courses
can lead to the deterioration of habitats and the death of species, some of

which are rare and threatened on the national and global scales.

- The elevated price and unavailability of fuels increases the risks on forests
that are usually illegally exploited for firewood, and in some instances

intentionally incinerated for the same purpose.

- Emissions and leakages from energy related activities cause adverse impacts

ecosystems and biodiversity as well,




Trends




Urban Expansion

o
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EncroaCh ment over Sourrc\i::A. Fadel 2021
Coastal Habitats A

- Total length of Lebanese coastline is f
approximately 342 km. The natural part {
represents 36,59% (125 km), and the
artificial coastline 63,41 % (217 km)

- Between 1963 and 2005 the highest

urban expansion occurred on the j
coastal cities: J

-

A‘.-._\

- Beirut increasing from 63 to 121 /
/ Legend
km?2 £

- Jounieh from 5.3 to 38 km? /

Natural coastline

Artifical structures

J Lebanon

Lfrom 4.3 to 14 km? J
, /‘ [ 40

1km




Encroachment over Coastal Habitats

e
100% ® Port and marinas ® River mouth structures
P 90% = Jetties = Groins
= Art|f|C|a| - Seawall/Revetments,/Sea dike = Breakwaters

Coastline ..

BO0%
20%
a0%

A% 63,41%

20%

10%

1,71%

0%

Artificial coastline  ® Natural coastline

Source: A. F&dEl, ST e e e mm e e e e e e e

\ Figure 8 Percentage of Natral coastline and the different tvpes of artificial coasiline in Lebanan
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Status of Ecosystems and Species

- Lebanon has lost approximately 34% of the surface of its vermetid
platforms between 1962 and 2010 (mainly due to sea-filling and chaotic
coastal construction activities)

- 5% percent of the country’s freshwater fauna are threatened, including the
Globally Near Threatened Otter Lutra lutra

- Out of the 25 freshwater fish species: one is vulnerable, three endangered

and two critically endangered, caused mainly by overfishing




Status of Ecosystems and Species

- Two of Lebanon’s amphibian species and 17 of its reptile species are
considered threatened

- The IUCN Red List status of threat indicates that 1 species of the birds of

Lebanon is Critically Endangered, 4 are Endangered, 13 are Vulnerable,
and 24 are Near Threatened

- Due to uncontrolled hunting and other threats, successive decline in the

common bird species was rated at 14% in 1999, 18% in 2003, and 19.8%
in 2008

- The status of the mammals: 36.54% of the existing mammals are rare,

2 % near threatened, 7.7 % vulnerable, and 1.92 % close to extinction



Forest Cover

From 2001 to 2021, Lebanon lost 1.38 kha of tree cover from fires

(26%) and 3.92kha from all other drivers of loss.
a00ha
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. Tree cover loss from Fires Source: Global Forest Watch
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Climate Change Impacts on Ecosystems

- Lebanon has a diverse natural environment including coastal, forest and
mountainous areas, many of which have unique biodiversity and ecosystems
that are sensitive to Climate Change

- Changes in rainfall patterns are affecting the frequency of intense rainfall events
and altering catchments and drainage basins and leading to destructive

flooding

- Increased temperature and drier conditions increase severity and intensity of

forest fires

- The reduced rainfall and elevated summer temperatures with more prevalence
of hot days in the past ten years caused the drying up of aquatic habitats early

in the season, thus increasing pressures on amphibian species

ifts have altered Lake Qaroun’s ecosystem



Challenges & Threats to Ecosystems
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Challenges and Threats

pansion and Haphazard Urbanization

- Urban Ex
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Challenges and Threats

Overall Wildfire Risk Map of Lebanon*

(A product of bio-physical and socio-economic risks)

- Unsustainable practices in

collecting forest products and

- Forest fires

No Risk
Low Risk
Moderate Risk
High Risk
I Very High Risk

lomters

o S5 o 20 30 40




Challenges & Threats

- Pollution (soil, water and
air pollution, solid waste

dumping, etc.)




Challenges and Threats

- Climate change

- Diseases

- Uncontrolled hunting

- Invasive species

- Quarrying and Overgrazing
- Uncontrolled recreational

activities (snow-sports, offroad

activities using all-terrain

vehicles, fishing, scuba-diving,

SOER, 2020



Opportunities and Needs
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Opportunities

= Sustainable forest management to protect from fires and diseases

» Development of management plans for protected areas for
sustainable management and enhancement of livelihoods

* [ncreasing awareness on biodiversity richness and necessity for
their protection

Needs

- Enforcing legislation related to ecosystem and biodiversity protection
- Activation of forest guards and environmental police

ans for protected areas




Three pillars of sustainability

Environment

Sustainability

Economic. Social

8/31/2022



CP 2.2 and Sustainable Development Goals

SDG 2 . . GENDER
End hunger, achieve food security and EQUALITY

improved nutrition and promote @'

sustainable agriculture

SDG 5
Achieve gender equality and
empower all women and girls

AT 2020
Ensure availability and sustainable

management of water and sanitation for
all

SDG 7

Ensure access to affordable,
reliable, sustainable and
modern energy for all

SDG 15

Protect, restore and promote {UMEVE Sirengthen the means of
sustainable use of terrestrial

_ iImplementation and revitalize
ecosystems, sustainably manage

A @ the global partnership for
forests, combat desertification, and halt sustainable development

17 PARmNeRsties SDG 17

8/31/2022 a7



The Lippitt-Knoster Model for Managing Complex Change Oct 2020

Managing Complex Change

Vision

Vision

Vision

Vision

Vision

-5

Skalls

Incentives

Skills

Incentives

Incentives

Skills
Skills Incentives
Skilks Incentives

-5

Resources

Resources

Resources

Resources

Resources

o
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S
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+

Change

Confusion

Anxiety

Resistance

Frustration

False Starts

8/31/2022 48



The Lippitt-Knoster Model for Managing Complex Change ammended

Vision

Vision

Vision Consensus
Consensus
Consensus

Csins e gl Je) 8/31/2022

Success

Confusion

Sabotage

Anxiety

Resistance

Frustration

Treadmill

49



KOTTER’S 8 STEP CHANGE MODEL

Implementing
and Sustaining
Engaging & Change

Enabling the Whole

Creating a Climate for Organization

Change
5

7

Create Create a E,EF_"'EI“F' 9 Communicate Empower Get quick Leirzgr'?::'nS Embed in
urgency coalition vision and the vision action wins culture
strategy change
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Proper Administrative Procedure

Challenges to the project:

» Quadruple Equation for four main Economic sectors;

» Creation of a new body to run the equation;

» Harmonize the work of three public institutions;

» To make a positive change;

» Find synchronized solutions to four main sectors at the same time
Opportunities:

» Integrated approach for a new topic;

» Creation of a new body representing the concerned stakeholders;
» Funding for new developments and Job opportunities;

» Share knowledge with other involved countries partners to this
project;




Proper Administrative Procedure

Risks and threats:

» Lack of co-financing resources

» Bad economic situation;

» Country’s unstable conditions;

» Different scale of National priorities;

» Failure in Public administrations;

» Sustainability of the project outcomes;

» No incentives for the involvment of public sector officials;
» Policy and institutional coherence;

» Meeting the targets of the SDG’S




Thank You!
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