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OVERVIEW

South West Mayo Development Company. as part of a Climate
Action Awareness Group. are delivering a bespoke workshop
programme ‘Mayo Climate Action Awareness Workshops' in 5
Mayo Towns. These workshops will look at a number of topics
related to climate change. the relative impacts and adaptation
and mitigation actions that can be taken.

The format of these workshops will allow for educating and
creating awareness of climate change issues and for interactive
discussion around these issues and associated actions that can
be taken Individually or as a community. The training material
will be a combination of both generic and specifically local
information using local case studies directed at communities.

This programme will run over a period of 6 weeks, starting the
4th of February 2020 with 3 workshops running in 5 locations
around the county. The first two workshops in each location will
be common across all 5 locations. with the final workshop
focusing on different themes in each location, but open to
participants across the whole county.
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Workshop 2:

Understanding Climate Change through Biodiversity,
Water Quality and Green Solutions




Global Warming i Greenhouse

Greenhouse Gases collecting in the atmosphere trap he




Global Climate Indicators

Indicators which show the changing conditions
which humans are causing

Ocean
acidification

Surface

Glaciers
temperature

Atmospheric CO9

Arctic and
Antarctic
sea-ice extent

Ocean heat Sea level

Used by WMO and at https://gcos.wmo.int/en/global-climate-indicat



Global Mean Surface Temperature
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A Combines land & marine data
A In 2015 a record level oPC higher than in 1850

A Industrial revolution
UK Met Office Hadley Centre, WMO (2019), EPA (201
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NASA/GSFC Scientific Visualization Studio (2018)



Annual Average Temperatures for Ireland

A The first line on the left is the temperature in 1801 and the
temperatures increases as we move across to the 2018 temperature
(far right)

A Berkelev Earth data

https://showyourstripes.info/stripes/EUROPE-Ireland--1901-2018-BK.
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CO, Concentration in the Atmosphere
.

<+— current level

For millennia, atmospheric carbon dioxide had never been above this line
<+— 1950 level

A Graph shows scale of the CO,, spike over 800,000 years
A Record highs >400 ppm

A Other Greenhouse Gases also like: CH,, H,O and N,O

NASA data: https://climate.nasa.gov/evidence/


https://climate.nasa.gov/evidence/

CO, concentration (ppm)

Atmosphere CO2 Concentration in Mace Head

Carbon Dioxide (CO,) (1958-2012)
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Nitrous Oxide Concentrations in Atmosphere
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Methane Concentrations in Atmosphere
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Sea Level Rise

Sea level (Mmm)
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A Heat trapped by oceans leads to thermal expansion
A Global sea level rise of 2 cm each decade in the last century

A Since 1993, average sea level by just over 3 cm per decade
EPA, 2016



Ocean Acidification

OCEAN ACIDIFICATION
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A CO2 combines with sea water making
It acidic WWF, 2019



lce Melt

3 ol \
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A Muir Glacier disappears (1941-2004)

A National Snow and Ice Data Centre (link below)
A Photos by W.O. Field and B.F. Molnia

http://nsidc.org/data/glacier_photo/index.html




Iceland Mourns Loss of Glacier

| | Bréf til framtidarinnar : 3

o5 VG- _ Ok er fyrsti nafnkunni jékullinn til a3 missa titil sinn.
I 7 A nastu 200 drum er talid ad allir joklar landsins fari sdmu leid.
‘o ' . Petta minnismerki er til vitnis um ad vid vitum
] hvad er ad gerast og hvad parf ad gera.
Adeins bd veist hvort vid gerSum eitthvad.

A letter to the future

; t Icelandic glacier to lose its status as a glacier.
In the next 200 years all our glaciers are expected to follow the same path.
['his monument is to acknowledge that we know
what is happening and what needs to be done.
Only you know if we did it.

Agist 2019
415ppm CO,

https://grist.org/article/heres-why-iceland-is-mourning-a-dead-glaci
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cvgalway@gmail.com

Comhaire Chortae 03 Gaillimhe
Gatway County Councl

Le tacalocht 6 Chomhasfi Chathair a na Gallimhe
Galwa and County Councits

2012-2014 Clearing accumulated welly-deep
mud from Barna wood lower path after many
years of neglect.

Good paths are desirable instead of new

shortcuts which disturb birdnest zones
Lk e
W

Helping to clear invasive
Laurel from Roscam wood
2010-2012
This waxy evergreen would

eventually completely
smother the entire woods
if not controlled

Enthusiastic amateurs working typically
once a month on various outdoor tasks for
public benefit;

Tree / hedgerow planting
Seashore clean-ups

Wildflower meadow development
Woodland path maintenance

To Protect, maintain Access to, and promote
Awareness of Natural Heritage with Biodiversity value

Seashore clean-up during Winter. Easier to work around when less vegetation
- No disturbance to nesting / fledgling birds



What Is Your
Understanding of
Biodiversity?

?



Biodiversity

and

Ecosystem
Services




Biodiversity:
The Variety
of Life

Plants,
Animals,

Fungi and
Micro-organisms.

/
Sunlight and heat !
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Leaf litter

Ecosystemare

3 ﬁ the interactions of

Life within Habitats



Species requiring Complex Habitat

Some species need several hedge features throughout their lifecycle.

A song thrush nests in the bush shrub, sings from the trees, and eats snails living in the
base of the hedge before swapping to hedgerow berries later in the season.

Song-perch




Slugs and Snails devour the Ragged robin
seedlings

Slugs are eaten by beetles, frogs, and
hedgehogs. Snails are eaten by thrushes,
blackbirds, hedgehogs, mice and
centipedes.

So ... Are the above critters helping
“Ragged robin” flowers to survive ?

“Ragged robin” flowers doing very well in damp areas
Nectar source for butterflies and long-tongued bees

Ecology




More ‘Efficient’?

What could go Wrong ?



Life on our planet is all intedependent.

Conserving biodiversity and fully functioning ecosystems is key to
survival of all species.

So,
What does Biodiversity actually do for us?

Why and Where is it being lost?

XFyR 2KFd Oy 68 R2y



Ecosystem
Services

What does Nature Do for Us?



WHAT DO WE GET FROM ECOSYSTEMS’

PROVISIONING
SERVICES

crop pollination
disease conlirol

water filttration wasle

&&& descomposition
REGULATING :
SERVICES Mw $ =%

aesthetic sp;rﬂual
P -

CULTURAL l I l I

SERVICES

personal growth leisure and fun




Unsung Heroes

Taken for granted ?

Urban Seagulls consume Suburban Foxes hunt and
edible street debris deter rats

- very little left for rats
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U SAnsect Pollinators

contribute $ Billions to farms




A Owing to the lack of bees, Chinese farmer have started to pollinate their orchards by hand

What went wrong ?



1958 Chlna Campalgn to eradicate "Four

Pests" pests

Mosquitos responsible for malaria,

Rodents that spread the plague,
... and Sparrows — which ate some grain

Fliesé




After two years of exterminating sparrows

Rice yields decreased

Insects destroyed crops in the absence of natural predators.

Poisons and Pesticides were required

some regionods Ecol ogi e



Bumblebees nest on the
ground or just underneath it
.. Some species often
nest in old Mouse Holes

Bumblebéés need |
to hibernate too...
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Rough corners not ‘doing nothing’ in winter.
They are accommodating hibernation.

P




a nd Study suggests bees aren’'t the be all and
end all for crop pollination

Whatever it is,

if it lands on a
flower to feed on
nectar...

some pollen will Nightshift - Moths
probably stick

regardless of
intention The season never stops




Basically,

Bees can go out of their way to find flowers within
a few KM radii. But also need to rest each day
after all that effort

Other insects operate within a smaller local range
of approx. 50 to 150 meters



Arable
Topsoll




Gaseous Composition of the Troposphere

A __é CQ >400ppm

(increasing)

" Water Vapor -0.46%
Carbon Dioxide-0.039%
0Ozone-0.000005

Nitrogen and Carbon
Cycled in and out of the Air & Soll

N

SUNLIGHT .

CO2
CYCLE

PHO'I'OSYN‘I‘HES!S BIOSPHERE

{Sun energy gowens caten cyde)

3 2 Roots are made of carbon
Decaying Organisms that once came from the alrl

are made of carbon
SOIL ORGANIC
MATTER Taking stored carbon

from fossil fuels
\ LITHOSPHERE

Fossil Carbon




Natural soll
Regenerationg

Encroachment
onto a pathway
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Photosynthesis

Carbohydrates-
energy

-

SN,

o . . P }—\\.: -
Vs 5 b 7 '
A o Organically

DN - bound carbon
Mycorrhizal fungi

in the soil

Carbon sequestration
We all know thaforests pull in carbon dioxidand "breath" out oxygen

dziT AYyaiGSIR 2F FAYRAY3I Y2ail 2F (GKS ySgS|
Scientistan Swederfound most of thenewer Carbon depositdeeperin the soil,because
of trees pulling carbon down to roots and furtheequestered by into the soil by Fungi .

https://phys.org/news/201303-fungiresponsiblecarbonsequestratioanorthern.html
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Ireland
lucky so far

Most of our
soll is still
qwte good

https://esdac.irc.ec.europa.eufcontent/soil-erosion-water-rusle2015

https://esdac.irc.ec.europa.eu/public path/Fig3-RD2 crop.png

But what is happening elsewhere? ...and Why ?



L

USA DusT SToRM APPROACHING, SPEARMAN, TEXRS.
APRil | %1935

Tens of thousands of families abandoned their farms in
Oklahoma, Nebraska, Kansas, Texas, Colorado, and
New Mexico 1934, 1936, and 1939-1940



Poor understanding of
ecology. By 1930s
ploughing displaced
deep-rooted native
prairie grasses that
previously retained soil
and moisture during
Droughts




Undisturbed Roots Filter this
pond, to Keep the Water Clean



emerged Adult Dragonfly

average cruising speed 16 km/h ensures a
wide hunting area

METAMORPHOSIS .
meyieodesnses L Arvae in ponds generally

eat anything else smaller than themselves



Broad leaved tm/ Swallow
e ;. 3 "'*
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Just a few (from many) relationships of Lough Corrib
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What are the impacts of
Climate Change on

Biodiversity?



Why worry ?




Life on this planet - already concentrated into the viable zones

Vast areas are Barren Deserts and Empty Deep Ocean



and much of our World has
Severe Seasonal Limitations on Life

January April July October

NASA earth Observatory (VegetatiO{ﬂ,s://earthobservatory.nasa.qov



https://earthobservatory.nasa.gov/

Impacts of Climate Change on Biodiversity.
Each species has a ‘Goldilocks’ Habitat. ‘ } S~
Not too hot

Not too cold

Not too dry
Not too wet

And each species depends on other species only present if
Not too hot
Not too cold
Not too dry
Not too wet




Net photosynthesis of Potatoes
Optimal at approx. 24°C

but rapidly decreases above that.

(Ku et al., 1977; Leach et al., 1982; Ghosh et al., 2000; Timlin et al., 2006)




Phenology

The study of Seasonal Timings in the lives of
Animals, Birds, Insects & Plants

Now used to Monitor Trends

of climate change impacts Ty
on the natural world P N




(Mis)matches in species interactions induced by the three universal responses to climate change
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E shifts in phenology induce E i species range shifts induce : i changes in body size induce i
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| I b |
| o b |
| T _ I S |
l o Ly [ |
‘ i @ L /’4‘ a
[ ' .
i L e Ve i
i SHas0n | o body size =
| p— | | — | |
| = I = S |
1 I ' | |
; ¥ E i el \ 4 altitude i i i
| o ' | |
| o ) |
| | | y |
| | i : /A—& :
| | | | g : |
: B e :
l\ ;' l\ ), { body size > /:
FIOWerS bloom Pl'ey dl’lftS Current Opi-nion in Insect Science
too early further North some Species stunted
Before bees t NBRI (2 Na RYwaepAgidification?
emerge catch up and/or less oxygen in

water ?
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Current distribution of bumblebees
47 most common species known to be important pollinators.

Projected change in Bumblebee climatically suitable areas

Bl Gain [] stavte [ loss [] nNodata [[] Notsuitadie [lll Outside coverage ‘

https://www.eea.europa.eu/data-and-maps/figures/projected-change-in-bumblebee-climaticall



Long-term
continuity
depends on
stages of
migrations

Delicate Migrating
Flyers mightn’t survive
Longer Hotter Journeys
over changed terrains
without enough weeds



we Humans aralreadycausing
Extreme Damage to Biodiversity
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Less insects on windscreens Nowadays

Global index of invertebrate abundance

10

All other invertebrates

0.0

1970 1980 1990 2000

2010

THE WINDSCREEN PHENOMENON
\9F0 20\7
THE RE USED O BE B (6T L. BOT NOW, NOT 20 MuUCH

OF cRUNSHED BUGS ..

l




Death by a thousand cuts...

n Ll
Sea Habitat Loss
/
Limited / monotonous
¢ Lack of alternative floral resources
forage may increase Poor diet
exposure to pesticides compromises
immunity
Pyrethroids ! Pa rasites
o mmune
(j [ : response &
\Yi energetically
- >
Y 0~ “Cx costly .
X ™ TN Diseases
g Parasites +
Pathogens
Fungicides
increase
toxicity
EBI Fungicides '
Complicated |
«
N-N Q Neomcotmmds
ch e l Fungicides act Pesticide exposure affects
emlca S - cl synergistically to I ‘ disease tolerance and

increase toxicity susceptibility

interacting c, orv\Nr\/[S\}‘C'




Conservation Status of Listed Habitats

Source: National Parks and Wildlife Service

Coastal (16) |

Frestwater (9 AR T

.. Crasstans () |
y
S
S earhs (o) |
)
I ~

v ) 1

Peatlands (7
xecky 2zats 6 9 LA} N N NI FES e -
Scrub (1) |

Percentage

® Favourable @ Inadequate @ Bad

Most of Ireland'’s habitats listed under the Habitats
Directive were reported as inadequate or bad
conservation status by 2013.

Only 9 % of listed habitats are in a favourable state.

http://www.epa.ie/irelandsenvironment/environmentalindicators/ #climate



Why do we Destroy Habitat ?

Before we ask, what must we do to save our planet ?

Let us ask, what can we Stop doing that Destroys it ?




Ah Lads!

| ‘Public safety’

Bl an excuse

Il cited for

il heavy-handed

Bill spraying here

—aa \\eeds, iIncluding

Bl Kidney Vetch
destroyed




Kidney Vetch

vital foodplant

for Small Blue
butterfly’s
caterpillars




Why so much Effo

b

rt and Expense to Supress Life ?

L3

Wonderful
Weeds

Less effort = more results



Bark-mulch
Smothered Dead Zone

Wonderful
Weeds

Less effort = more results



Ah Lads,

How can any emerging young replacement }tree survive this ?



is this a ‘hedgerow’ ?

Wht is a ‘rblehr



Maintaining for Safety ?

(2
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Natural landscape ...oris It



Remnants of richer natural ecology
remain on isolated islands

— Safe from livestock overgrazing



1950s had little or no car culture

| ... Now multi car households

have big driveways

More new car parking spaces in the same

No driveways then neighbourhood to facilitate modern

: festyles.
Land being covered ‘

by Concrete and
Tarmac
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London’s heat spots revealed using space data
[ LISOASE WI2fRAf 20140
images show that there could be up to 6°C difference
between downtown versus rural suburbs



Overfishing has been bad enough...

we are already beyond peak fish catches
MARINE FISH CAPTURE

80 —
70 —
60 —
S50 —
40 —
30 —
20 —
10

million tonnes

1750 1800 1850 1900 1950 2000

WWF 2019

and now climate chance 1s a
new worry.



What’s the big deal about a few degrees C ?

Monthly average max / min water temperatures

« f month y Gailliny h water temperature denved from many year
Mure dat

SeaWater
™Y Temperatures
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https://www.nature.com/articles/s41598-017-13220-7?proof=trueMay

Impact of ocean warming on sustainable Fisheries management

= 90t percentile ® 10" percentile Minimum

B Maximum
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Temperature °C

i

Cod juveniie
Grey seals
Harbour seals

Haddock juvenile

Saithe

Kelp

Whiting
Whiting Juvenile

Sandeel

Norway pout

Edible crab

Velvet crab

overfishing nearshore
ecosystems deregulates marine
herbivores and results in
overgrazing of Kelp. This can
rapidly result in barren seascapes.

And now climate change
could affect Kelp,
considering it needs
ideal temperatures of
7.5°Cto 12.5°C to fully
thrive

2018 Oregon coastal Kelp forest destroyed by sea Urchins

Most Kelp Habitat only occurs where sea is
not deeper than 30 meters, and where
Temperature is between 5°C to 20°C

st 4 A |




We used to take ., NITROGENTO COASTAL ZONE HOW ALGAL BLOOMS n
natural nutrients ' ARE FORMED

;
from the sea #
. |

Now we allow manmade
fertiliser run-offs into
rivers, lakes and sea

Climate DOUBI-WHAMMY Vicious Circl 2

ALGAE BLOOM INGREDIENT ALGAE BLOOM FEEDBACK
“ome Increasing With Climate Chang AnUnhealthy Cycle
XX

 MOREHEAVY
W

4 & 4 Washesadditional
nutrients into waters

(X ]

ENHANCES
BLOOMS

DARK ALGAE THICKER

ABSORBS BLOOMS
HEAT DEVELOP

WARMER WAT

Favors growth of
some types of
toxic algae

R Iy —y cumare G central
cumate G0 centraL




2015 Algae
Bloom

blamed for

de-oxygenating waters off
Goleen in West Cork, leading to the

destruction of cockles, razor
clams and lug worms.




Jellyfish ‘bloom’ kills thousands of
farmed salmon off Co Mayo

Lorna Siggins

2013

Up to 20,000 farmed salmon have
been lost due to a jellyfish “bloom”
off Clare island, Co Mayo




Invasive

S p ecles are non-native species that have
been introduced by human intervention, outside their
natural range and that can threaten our native wildlife
and cause damage to our environment, economy or
human health.

Control, management and eradication can be very
difficult and costly, so early detection and reactive
measures are desirable.

Most non-native (also known as alien) species do not
cause any harm and only a small proportion
are considered to be invasive



Invasive aquatic species are
spread into rivers and lakes
unintentionally

Climate connection ?

Milder Weather results in more Recreational Activity







