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• South West Mayo 
Development Company Ltd. 

• CARO (Climate Action 
Regional Office) 

• Mayo County Council  
• Moy Valley Resources IRD 
• Mayo North East 

Development Company Ltd. 
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Workshop 2:  
Understanding Climate Change through Biodiversity, 

Water Quality and Green Solutions  
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Greenhouse Gases collecting in the atmosphere trap heat 

Global Warming – Greenhouse 

Gases 



Global Climate Indicators 

Indicators which show the changing conditions 

which humans are causing 

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

 



Global Mean Surface Temperature  

• Combines land & marine data 
• In 2015 a record level of 1oC higher than in 1850 
• Industrial revolution 

UK Met Office Hadley Centre, WMO (2019), EPA (2016) 

 



Global Mean Surface Temperature 1880-

2017  

NASA/GSFC Scientific Visualization Studio (2018) 

 



Annual Average Temperatures for Ireland 

• 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) 

• Berkeley Earth data 
 

https://showyourstripes.info/stripes/EUROPE-Ireland--1901-2018-BK.png
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• Graph shows scale of the CO2 spike over 800,000 years   

• Record highs >400 ppm 

• Other Greenhouse Gases also like: CH4, H2O and N2O 

CO2 Concentration in the Atmosphere 

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

 

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


Atmosphere CO2 Concentration in Mace Head  

https://www.climateireland.ie/#!/tools/statusReport 



Nitrous Oxide Concentrations in Atmosphere 

WWF, 2019 

 



Methane Concentrations in Atmosphere 

WWF, 2019 

 



Sea Level Rise 

• Heat trapped by oceans leads to thermal expansion 

• Global sea level rise of 2 cm each decade in the last century 

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

 



Ocean Acidification 

• CO2 combines with sea water making 

it acidic 

• Changing the chemistry of our oceans 
WWF, 2019 

 



Ice Melt 

• Muir Glacier disappears (1941-2004) 

• National Snow and Ice Data Centre (link below) 

• Photos by W.O. Field and B.F. Molnia 
http://nsidc.org/data/glacier_photo/index.html 



Iceland Mourns Loss of Glacier 

https://grist.org/article/heres-why-iceland-is-mourning-a-dead-glacier/
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What is Your 
Understanding of 

Biodiversity?  





Biodiversity: 
The Variety 

of Life 
 
Plants, 
  
Animals,  
 
Fungi and  
Micro-organisms.   
 



Ecosystems are 

the interactions of 
Life within Habitats  



Species requiring Complex Habitat 



   Ecology   





Life on our planet is all inter-dependent.  
 
Conserving biodiversity and fully functioning ecosystems is key to the 
survival of all species.  
 
So,  
 What does Biodiversity actually do for us?  
 
  Why and Where is it being lost?  
 
   …and What can be done to Halt the Decline?  



What does Nature Do for Us?  





Unsung Heroes  
Taken for granted ? 





USA Insect Pollinators 

contribute $ Billions to farms 



What went wrong ? 
 



1958 China campaign to eradicate "Four 

Pests" pests 

 

Mosquitos responsible for malaria,  

  

Rodents that spread the plague, 

  

Flies… 



After two years of exterminating sparrows 

Rice yields decreased 
 

Insects destroyed crops in the absence of natural predators.  
 

 

Poisons and Pesticides were required 

 

some region’s Ecologies never recovered. 













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

N2  
78% 

O2  
21% CO2  >400ppm 

(increasing) 



Natural soil 
Regeneration – 
 
 Encroachment 
onto a pathway  

 
 



Carbon sequestration 
We all know that forests pull in carbon dioxide and "breath" out oxygen. 
But instead of finding most of the newer  ‘C 14’ within leaves debris on forest floors,  
Scientists in Sweden found most of the newer Carbon deposits deeper in the soil, because 
of trees pulling carbon down to roots and further sequestered by into the soil by Fungi . 
https://phys.org/news/2013-03-fungi-responsible-carbon-sequestration-northern.html 
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Undisturbed Roots Filter this 
pond, to Keep the Water Clean 











Why worry ? 





and much of our World has  
Severe Seasonal Limitations on Life 

January April July October 

NASA earth observatory (Vegetation)  https://earthobservatory.nasa.gov 

https://earthobservatory.nasa.gov/






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

Now used to Monitor Trends  
of climate change impacts  
on the natural world 



Flowers bloom  
too early 
Before bees 
emerge 

Prey drifts 
further North 
Predators can’t 
catch up 

some Species stunted  
by water Acidification? 
and/or less oxygen in 
water ? 







we Humans are already causing 
Extreme Damage to Biodiversity 











Weeds, including 





Wonderful 
Weeds 



Bark-mulch  
Smothered Dead Zone 

Wonderful 
Weeds 













Land being covered 
by Concrete and 
Tarmac 



Species ‘goldilocks’ Zones Affected ?  







surviving 

Thriving 
surviving 





WARMER WATER 

WARMER WATER 

Climate DOUBLE-WHAMMY 
Vicious Circle 

We used to take 
natural nutrients 

from the sea 

Now we allow man-made 
fertiliser run-offs into 

rivers, lakes and sea 







Invasive  

species  





















Breakout Session – What are the Local Impacts on Biodiversity? 





Wildflower strips also 
provide SEASONAL Habitat 

for pest-killer predators 











When push comes to shove, Feel the burn  
 



Remember 
This ? 







40% of Russia's Food is from ‘Gardens’ 

 
Russian ‘Dacha’ Gardens produced  
>80% of Russia’s fruit and berries,  
 66% of Vegetables,  
  < 80% of Potatoes 
   50% of that nation’s milk 
  
2003, Russian government Private Garden Plot Act  law, entitling citizens to plots of land, 
ranged from 0.89 to 2.75 hectares  
 
 
  
Industrial agricultural soil is eroded 10 to 40 times faster than gardening methods 
 

http://www.themoscowtimes.com/opinion/article/harnessing-family-farmers/495277.html


EDIBLE LANDSCAPE PROJECT, based in Westport, 
County Mayo 

 









Perhaps your town already has 
a Biodiversity Action Plan ? 



Join and follow Groups  
Watch Facebook etc... 

 for Events / Conferences/ Workshops 
 

BirdWatch 
Edible Landscapes 

Tidy Towns 
Parish Community Groups 

 
 

… or Create your own! 
 
 







Suggested Solutions 

 Relax  Don’t Tidy so much 

 Stop Merciless Mowing and Strimming.  
 Leave the edges and corners. 
  Allow roadside weeds - where visibility safety is OK 

Let your lawn grow for two months at a time 
   Use the cuttings as mulch-feed under trees 
Tolerate Nettles 
 

 Stop hedge cutting - where safety NOT applicable                                 
  Install electric fence to protect bases of hedgerows 

 Plant variety of Native Trees and Shrubs (low-maintenance) 
 Only plant ecologically friendly species  
  – Not invasive like Laurel, Balsam etc. 



Stop Spraying 

 

Stop Poisoning  

Stop using slug pellets where 
Hedgehogs can do the job 



 Rest your motorcar.  
Walk to the shop - instead of driving to the gym. 

 Consider using a good Push-mower 

  
 Use your backyard for Growing food.  
Dig by hand when you can.  Don’t use machines.  

 Let fruit-shrubs do the work. 

  

 Pre-plan your Holidays and Leisure 
Fly less frequently, but perhaps stay for longer each time  

Don’t bring canoes to other Catchments or countries 





Plant (native) 
•  Trees  
•  Hedge-shrubs 
•  Perennials 
 

Balanced 
Virtuous Cycles 
help mitigate 
emissions 
 
Don’t mow –  
Let stuff Grow to 
Regenerate 
deeper soils 



Draining Peatlands ?    
is it worth it ? 

Would re-wetting be better ? 



Sand Dunes - Natural Protection for Coast-Lands 

Please minimise human wear & tear 
Allow more Marram Grass growth 

Important when storms hit us 
 







February 







Breakout Session, How can your Community protect its Biodiversity? 



Workshop 2:  
Water Quality and Green Solutions Session  
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• 21% of the country’s total coastline 

• Almost 6,000 areas of archaeological importance spanning over 
7,000 years, many coastal 

• 78 piers and harbours, 12 blue flag beaches and 7 beaches with 
green coast awards 

 

 

County Mayo in Context 

https://www.climateireland.ie/#!/ and IPCC AR5 

 

https://www.climateireland.ie/


• These increase vulnerability to climate change, increased rainfall, 
drought, erosion and rising sea levels.  

• Rural areas are expected to experience major impacts on water 
availability and supply, food security, infrastructure and agricultural 
incomes, including shifts in the production areas of food and non-
food crops around the world.   

 

County Mayo Vulnerability 

https://www.climateireland.ie/#!/ and IPCC AR5 

 

https://www.climateireland.ie/


The Water Cycle 



Types of Flooding 

• Surface or flash flooding from heavy local rainfall (pluvial) 
• River (fluvial), and 
• Coastal.  

https://www.floodinfo.ie/about_frm/types_and_causes/ and CARO, 2019 

 

Storm Ophelia – Coastal flooding, Galway 

River flooding, destroyed bridge, Leenane 

Coastal flooding, Rosmoney,Westport Bridge  

Storm Ophelia, Surface flooding, Westport 

Coastal flooding, Rosmoney,Westport Bridge  

https://www.floodinfo.ie/about_frm/types_and_causes/


Case Study: Extreme Rainfall, November 2009 

Average trendline rainfall 100-130mm  

                 

                                                                  (Met Eireann; Long Term Data) 

2008 

2008 

2009 

2009 



CARO, 2019 

• Significant rainfall: Knock, Newport, Claremorris, Belmullet, Knock 
• River flooding: Crossmolina, Ballina, Foxford, Westport….. 
• Groundwater pollution from slurry & sewerage (storage) 
• Damage to private property, critical infrastructure, national and primary 

routes, animal welfare, stranded cars 
• Impacting emergency services, emergency access 
• Sand bagging 

Case Study: Extreme Rainfall, November 2009 



Storm Emma, An Analysis 

Page 10 
 

4. Storm Event Analysis 
Much of the snow that fell in the first few days of the event fell in the form of showers or bands of snow as the strong bitterly 

cold easterly winds picked up moisture from the Irish sea. At first the East and Midlands received the bulk of the snow as 

shown in figure 10 below, however the showers pushed well inland at times with strong winds giving accumulations in places 

that might not normally receive much snow in this kind of setup. Storm Emma pushed persistent frontal snow up from the 

south from late on Thursday the 1st which lead to snow accumulations in many other parts of the country.  

Figure 13 Snow  depths recorded at Met Éireann climate and synoptic stations between the 28th Feb and 

the 3rd March 2018.  

Case Study – Beast from the East  

Storm Emma; February - March 2018 

Met E: https://www.met.ie/cms/assets/uploads/2019/02/EmmaReport2019.pdf and CARO, 2019. 

. 

https://www.met.ie/cms/assets/uploads/2019/02/EmmaReport2019.pdf


1. Easterly polar winds, snow showers, air and ground frosts 
2. Transport disruption, all roads, rail, and Knock airport 
3. Taps were left running to avoid freezing pipes 
4. 18,000 people without water 
5. Civil defence and emergency services 
6. Farm feed and water 
7. Snow thaw can cause surface water loading 

 

 

 

 

 

 
 

1981/1982: A very cold December 1981 continued 

into January and on the 8th January 1982 there was 

widespread snow, heaviest in the East, where there 

was considerable drifting due to strong easterly 

winds. A severe cold spell followed and snow re-

mained on the ground until 15th January. Dublin was 

badly affected. Snow was reported at most synoptic 

stations with the greatest depths as follows: Dublin 

Airport 25 cm, Casement Aerodrome 16 cm and Kil-

kenny 16cm. SSW on 4th December 1981. 

1987: This spell started on the 11th January. By the 

14th, appreciable depths of snow were reported par-

ticularly in the East and Midlands. Moderated north- 

easterly winds caused drifting. Temperatures rose a 

little above zero on the 15th and a slow thaw set in. 

Highest snowfalls recorded were as follows: Dublin 

Airport 19 cm; Casement Aerodrome 12 cm; Birr 12cm; Mullingar 12 cm.  Roches Point recorded its highest ever depth of 

snow at 12 cm and a minimum temperature of -7.2 degree Celsius, the lowest there since records began in 1867. SSW 

on 23rd January 1987. 

2000: On the 27th December a shallow polar depression crossed the north of the country, bringing outbreaks of snow, 

heavy in parts of the west and north. Snow showers were widespread in all but the southeast on the 28th, giving signifi-

cant accumulation of snow in many places. A depth 

of 19 cm was recorded at Knock Airport. SSW on 

16th December 2000 and 11th February 2001. 

2001: Bitterly cold northerly winds brought falls of 

snow on the 26th – 28th February, heaviest in the 

north and east. Snow depths up to 10cm were rec-

orded in the east and northwest, 75cm of snow was 

measured in the Mourne Mountains on the 27th Feb-

ruary. SSW on 11th February 2001. 

2009/10: This was the coldest winter since 1962/3, 

temperatures were around two degrees below aver-

age. There were between 20 and 30 days with snow 

in many places, mainly in the form of showers, but 

snowfall accumulations were generally slight except 

on high ground. SSW on 9th February 2010. 

2010/11: From the middle of November 2010, the weather turned progressively colder. By the end of the month, there 

were accumulations of snow over most of the country, accompanied by extremely low temperatures. Both Dublin Airport 

(-8.4°C) and Casement Aerodrome (- 9.1°C) had their lowest November temperatures on record on the 28th. The very 

cold weather continued into early December with 

further sleet and snow, accompanied by daytime 

temperatures close to freezing and night-time val-

ues dropping below -10°C (-16°C at Mount Juliet on 

3rd ). After an improvement in temperatures for 5 or 

6 days, although still cold, it became extremely cold 

again from 16th with snow at times leading to signif-

icant accumulations and record low December tem-

peratures. Snow depths of between 10 and 25 cm 

were recorded at many locations. Casement Aero-

drome recorded a depth of 27cm. Although not a full 

SSW, there were warmings in November and 

December and a split polar vortex which de-

layed it strengthening into its typical winter 

mode.  
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Storm Emma, An Analysis 

Figure 10 The Exceptional snow  of January 1982 (Photo: sce-

ne at Rathfarnham, county Dublin, by P.A. O’Dwyer 

Figure 11  Ice and snow  covered the top of Croagh Patrick, Co. 

Mayo, on New Year’s Day 2010.  

Figure 12 Satellite show ing Ireland was almost completely 

covered by snow and ice on Christmas Day 2010, one of the coldest 

days ever recorded in Ireland.  
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Met E: https://www.met.ie/cms/assets/uploads/2019/02/EmmaReport2019.pdf CARO, 2019 and https://rew-online.com/2014/02/winter-
blast-sends-salt-prices-soaring/ 

Case Study – Beast from the East  

https://www.met.ie/cms/assets/uploads/2019/02/EmmaReport2019.pdf


Case Study: Summer 2018 – Hot and Dry 

• Record monthly rainfall & temperatures (mean) across the county 
• Knock Airport record sunshine levels and temperatures 
• Belmullet records lowest rainfall levels 
• Record temperature levels in Newport  
• River temperature & low levels impact river flora, fauna and fisheries  
• Drought: water conservation and restrictions 
• Severe algae blooms on some piers and slipways  
• Road surface melt 
• Agriculture  

Met E: https://www.met.ie/cms/assets/uploads/2018/08/DryWarmWx06072018_SS.pdf, CARO, 2019 

https://www.met.ie/cms/assets/uploads/2018/08/DryWarmWx06072018_SS.pdf


Impacts on Water Quality 

• Increased rain, floods and runoff from septic tanks, agricultural, 
forestry, sewerage treatment plants damage groundwater quality 

• Most Irish urban drains combine wastewater and stormwater in a 
single sewer pipe so intense rain leads to overflow that contains 
raw sewage, pathogens, toxins, pollutants; Storm Brian - Ringsend 

• 1300 urban drain installations installations are under 
licence/under application (for settlements greater than 500 
population) (EPA, 2018 – EPA  

       Research Report 240). Many  
       such plants in Ireland are  
       looking to increase their storm  
       water storage capacity and  
       Ringsend is one such example 
•   Pressure on plant storage  
       capacity  
 
 http://www.epa.ie/pubs/reports/research/water/Research_Report_240.pdf CARO, 2019  

 

http://www.epa.ie/pubs/reports/research/water/Research_Report_240.pdf


• Water impacts include contamination of drinking water,  beach 
closures, reductions in chemical and ecological status, impacts on 
recreation, tourism, angling, Blue Flag amenities, jobs and incomes  

• Severe surface water/groundwater threat where increased rain 
and river flow meets high tides.  

• Storm Brian, Storm Ophelia 
• “Where risk arises, working with the HSE, Irish Water will impose 

precautionary Boil Water Notices as necessary.”  
 

 
 
 

Impacts on Water Quality 

http://www.epa.ie/pubs/reports/research/water/Research_Report_240.pdf CARO, 2019  
 

http://www.epa.ie/pubs/reports/research/water/Research_Report_240.pdf


Sea Level Rise Impacts on Coastal Shrinkage 

• Heat trapped by oceans leads to thermal expansion 

• Global sea level rise of 2 cm each decade in the last century 

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

 



• Coastal shrinking 

• Shrinking shoreline habitats 

• Pressure from developments seaward too 

 

Coastal Squeeze and Habitat Shrinking 



Storm Eleanor – January 2018 Galway 

Storm Ophelia – October 2017 Galway Storm Eleanor – January 2018 Sligo 

Rossbehy, Kerry 

D
r. Robert D

evoy, U
CC 

Farrell et al, 2016 

 

Coastal Squeeze and Habitat Shrinking 



Damage to Infrastructure Lahinch - Storm Winter 2013/2014 

Flooding, sea surge, inundation (EPA, 2016). 



  

Damage to Infrastructure 

Salthill, Galway 

Bartraw, Co. Mayo 

Protrane, Co. Dublin 

Farrell et al, 2016 

 

 

Salthill, Galway (W2013/14 ) Salthill, Galway (W2013/14 ) 

Source: gis.galwaycity.ie 

Galway (W2013/14) Galway (W2013/14) 

Source: Mr. Paul O’Brien; www.the42.ie 

Bridge that linked Rosmoney and Westport in Co Mayo 

Damage at the Claddagh 



• Bridge over Lahill River 

• Carried up to 4,000 cars each day  

• Collapsed 18th July 2007  

• Torrential rain brought landslides 

• Significant repair 

. 

Mayo News and Irish Times 

• Better foresight & response 

• Large round about trip 

• Need transport response 

• Community and Public 

• Buses and journey sharing 

Damage to Main Bridge in Leenane 



• Animal Welfare 
• Impacts fodder supply and price 
• Impacts water supply to animals 

• Human Welfare 
• Impacts human food supply 
• Impacts human water supply 
• Water conservation and rations 

Drought Impacts 
  

[AUTHOR NAME] 
24 

 

Warm Dry Weather of June and July 2018 

Large blocking high pressure systems were the dominant feature of the summer of 

2018. This kept the north Atlantic jet stream to the north of Ireland. High pressure 

persisted between the 21st June and the 14th July. This gave slack winds and very 

warm mainly dry conditions. June and July were significantly warmer and drier than 

average in 2018. An absolute drought lasting 20 days occurred between the end of 

June and start of July in County Cavan. This resulted in problems for agriculture and 

households. Problems included difficulties with water abstraction and stunted grass 

growth  

 

Tullydermot gorse fire 

 

Storm Emma wind and Snow event March 2018 

Storm Emma resulted in widespread snow, ice and low temperatures A combination 

of high winds and snowfall overnight had led to snow drifts of up to 2m in places in 

County Cavan. A number of roads were completely blocked. The council advised 

drivers to stay at home during this period.  

 

(CCAS, Cavan County Council) 

 

• Gorse fires  
• Peatland is 38% of Mayo 
• Habitats wiped out 
• Soil erosion 
• Animal welfare 

 



 Intense rain and runoff increases sediment and nutrient loads in 
waterways. Nutrient enrichment helps reduce dissolved oxygen & 
leads to algal blooms & increased concentration of bacteria & 
pollutants. Nitrogen is a chief culprit. 

 Fish death and displacement 

 The blue economy 

 Impacts seawater and freshwater 

 Value of the ocean 

 Major food source 

 30,000 jobs 

 €1.8 billion in 2016 

 Oceans produce half of the oxygen in the atmosphere  

 And absorb 30% of all CO2 emissions 

 Ocean ecosystem services are very important 

 
 NUIG, 2015, Valuing Irelands Blue Ecosystem Services  

 

Impacts on Algal Blooms – Oxygen Depleted Dead Zones 



Wiki Commons, EPA Report 223 

• Toxic phytoplankton 
• Bottom of the marine food chain 
• Harmful to fish and humans 

Impacts on Algal Blooms – Oxygen Depleted Dead Zones 



Impacts on Algal Blooms – Oxygen Depleted Dead Zones 

• Algal bloom prominent in high nutrient and warm waters 
 



Flood Legacy in Mayo 



Projected Climate Change Impacts for Ireland 

CARO, 2019 

47

ST
EP

 5
: I

MP
LE

ME
NT

AT
IO

N

Du
rin

g t
he

 pe
rio

d f
rom

 13
th 

De
ce

mb
er 

20
13 

to 
6th

 Ja
nu

ary
 20

14 
the

re 
we

re 
sto

rm
s in

 or
 

aro
un

d I
rel

an
d  

ap
pro

xim
ate

ly o
nc

e e
ve

ry 
thr

ee
 da

ys.
 In

 ad
dit

ion
 to

 th
e v

ery
 st

ron
g w

ind
s 

the
re 

we
re 

pe
rio

ds
 of

 ex
tre

me
ly 

he
avy

 ra
in(

mo
st 

sho
rtli

ve
d) 

an
d a

 lo
t o

f th
un

de
rst

orm
 

ac
tiv

ity
. T

he
se 

sto
rm

s c
oin

cid
ed

 w
ith

 hi
gh

 tid
es 

an
d c

rea
ted

 se
ve

re 
co

nd
itio

ns 
in 

sev
era

l 

co
ast

al 
are

as.
 A

fte
r a

 re
sp

ite
 pe

rio
d o

f a
rou

nd
 th

ree
 w

ee
ks 

the
 co

un
try

 w
as 

sub
jec

ted
 

to 
a s

ec
on

d 
ser

ies
 of

 se
ve

re 
sto

rm
s c

om
me

nc
ing

 on
 27

th 
Jan

ua
ry.

 Th
is 

sec
on

d 
sp

ell 

of 
sev

ere
 w

ea
the

r p
ers

iste
d 

un
til 

17t
h F

eb
rua

ry 
an

d 
inc

lud
ed

 th
e e

xtr
em

e a
nd

 hi
gh

ly 

de
str

uc
tiv

e s
tor

m 
eve

nt 
of 

12t
h F

eb
rua

ry 
20

14.
 Th

ere
 w

as 
a c

on
sta

nt 
thr

ea
t in

 se
ve

ral
 

riv
er 

ca
tch

me
nts

 of
 se

ve
re 

flo
od

ing
 ar

isin
g f

rom
 th

e r
ain

fal
l. T

his
 se

rie
s o

f s
tor

ms
 le

d t
o 

an
 in

cre
ase

 in
 ra

inf
all 

am
ou

nts
 of

 be
tw

ee
n o

ne
 an

d a
 ha

lf a
nd

 tw
o t

im
es 

ab
ov

e n
orm

al 

an
d l

ed
 to

 sa
tur

ate
d o

r w
ate

rlo
gg

ed
 gr

ou
nd

 th
rou

gh
ou

t th
e c

ou
nty

. O
ve

r 5
0%

 of
 st

ati
on

s 

ac
ros

s t
he

 co
un

try
 re

po
rte

d t
he

 we
tte

st 
win

ter
 on

 re
co

rd.
 A 

co
mb

ina
tio

n o
f st

ron
g w

ind
s, 

tid
al 

sur
ge

s, 
ve

ry 
hig

h t
ide

s a
nd

 hi
gh

 ra
inf

all 
co

nsp
ire

d t
o c

au
se 

wid
esp

rea
d d

am
ag

e 

an
d fl

oo
din

g a
lon

g t
he

 w
est

 M
ayo

 co
ast

line
 ca

usi
ng

 sig
nifi

ca
nt 

dis
rup

tio
n t

o i
nd

ivid
ua

ls, 

bu
sin

ess
, in

fra
str

uc
tur

e a
nd

 ha
bit

ats
. T

he
 in

dic
ati

ve
 es

tim
ate

d 
co

sts
 of

 re
pa

irs
 ar

isin
g 

fro
m 

sev
ere

 we
ath

er 
of 

win
ter

 20
13-

20
14 

for
 Ma

yo
 Co

un
ty 

Co
un

cil 
wa

s a
lm

os
t €

7.5
mi

llio
n.

Im
pa

cts
:

• 
Be

ac
he

s d
am

ag
ed

, co
ast

al 
ero

sio
n a

cce
ler

ate
d, 

ch
an

ge
 to

 co
ast

al 
ge

om
orp

ho
log

y 

du
e t

o fl
oo

din
g a

nd
 lo

ss 
of 

co
ast

al h
ab

ita
ts.

• 
Da

ma
ge

 to
 co

ast
al 

inf
ras

tru
ctu

re 
inc

lud
ing

 pi
ers

, s
ea

 w
alls

, n
av

iga
tio

na
l a

ids
 an

d 

ca
rpa

rks
.

• 
Pro

lon
ge

d fl
oo

din
g o

f r
oa

ds
 an

d c
on

seq
ue

ntl
y r

oa
d d

ive
rsi

on
s.

• 
Se

ve
re 

da
ma

ge
 to

 ro
ad

 in
fra

str
uc

tur
e 

inc
lud

ing
 co

mp
let

e 
de

str
uc

tio
n 

of 
so

me
 

bri
dg

es.

• 
Pro

lon
ge

d fl
oo

din
g o

f p
riv

ate
 an

d p
ub

lic 
inf

ras
tru

ctu
re.

• 
Lo

ss 
of 

be
ac

h i
nfr

ast
ruc

tur
e, b

lue
 fla

g s
tat

us 
an

d t
ou

ris
t n

um
be

rs.

• 
Em

erg
en

cy
 se

rvi
ce

s a
nd

 th
e C

ivil
 D

efe
nc

e w
ere

 re
qu

ire
d t

o e
va

cu
ate

 vu
lne

rab
le 

an
d fl

oo
de

d p
rop

ert
ies

.

• 
Re

so
urc

es 
allo

ca
ted

 to
 re

me
dia

tio
n o

f fl
oo

din
g i

n u
rba

n a
nd

 ru
ral

 ar
ea

s

ST
EP

 1:
 P

RE
PA

RI
NG

 T
HE

 G
RO

UN
D

ST
EP

 2
: B

AS
EL

IN
E 

AS
SE

SS
ME

NT
ST

EP
 3

: F
UT

UR
E 

CL
IM

AT
E 

RI
SK

S
ST

EP
 4

: G
OA

LS
, O

BJ
EC

TI
VE

S 
& 

AC
TI

ON
S

ST
EP

 5
: I

M
PL

EM
EN

TA
TI

ON

CA
SE

 ST
UD

Y 4
:  

SE
A L

EV
EL

 RI
SE

 & 
 

ST
OR

M 
SU

RG
ES

,  

W
INT

ER
 20

13/
14

So
urc

e: 
Me

t E
ire

an
n

Increased winter rain, 
water flows and storms to 
damage infrastructure 
more, threaten defense 
integrity & challenge slurry 
storage & spreading in 
wetter areas. 

Coastal cultural heritage, archaeological sites may be lost. 
The decreased summer flow and droughts reduce soil quality and 
global food supply. 



Arbon, 2014. Developing a model and tool to measure community disaster resilience 

https://ajem.infoservices.com.au/items/AJEM-29-04-04#sthash.DitYa9i5.dpuf  

 
• Risk and response identification 
• Flexible governance seeking 

stakeholder input 
• Resources available to a 

community, planning, design, 
competence, adaptation tools 
like armouring, flood barriers… 

• Co-creation 
• Funding managed 
• Resilience and resilient 

relationship are key in adaption 
and its responses and actions 

• Staff and also response 
personnel are key 
 

 
 

 

(Norris et al. 2008) 

Responding to Impacts and Building Resilience in Adaptation 



Emergency Response Management: People & Staff 

1. Strong need to respond to climate change as its accelerating 
2. Increasing risk of Gorse and wild fire 
3. Increasing pressure on resources, water and personnel 
4. Occupational health and safety and response planning for safety  
5. Increased flooding, poisoning, infection and risk of illness. 
6. Planning safe  
       environments for  
       indoor and outdoor  
       staff 
7.    Awareness on health  
       and safety impacts of  
       climate change 
 8.   Plan climate change  
       risk into health and  
       safety plans 

CARO, 2019 

 



What Water Projects could your Community do? 

 
 

 

 



 
 

 

 

Polecat 

springs 

• Near Elphin and Lissavilla 
• Community owned and run water supply scheme 
• 400 house connections 
• 200 farm connections 
https://www.energyco-ops.ie/wp-content/uploads/2019/05/Polecat-SEC.pdf  

 

Case Study Polecat Manage their Water Supply and Treatment   
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Case Study Polecat Manage their Water Supply and Treatment   

 
 

 

 

Community control the quantity and quality of water they receive 
Historical consumption 900m3 per day (fill a 40’ container 13 times) 
Current consumption 450m3 per day 
Pumping over 8km wit a lift of 85 metres 
Annual electricity bill €7000 
https://www.energyco-ops.ie/wp-content/uploads/2019/05/Polecat-SEC.pdf  

 

SEC since 2016 
Suppy and treat their own water 

https://www.energyco-ops.ie/wp-content/uploads/2019/05/Polecat-SEC.pdf
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Granted planning permission for Solar PV 
51kW installation income or money saved €7,000 
Capacity for 150kW 
Total cost - €80,000 
https://www.energyco-ops.ie/wp-content/uploads/2019/05/Polecat-SEC.pdf  

 

Case Study Polecat Manage their Water Supply and Treatment   

https://www.energyco-ops.ie/wp-content/uploads/2019/05/Polecat-SEC.pdf
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Flood Adaptation Case Study in Crossmolina 
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• Plan to divert flow away from Crossmolina 

• Collaboration with OPW 

• Crossmolina Flood Action Group 

• Design stage 

• 2 new bridges and road diversion 

• Local wardens monitor river depth 

• Flood barrier response 

• Local Adaptive response to flooding 
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S T E P  5 :  I M P L E M E N T A T I O N

EMERGENCY MANAGEMENT

S T E P  1:  P R E P A R I N G  T H E  G R O U N D S T E P  2 :  B A S E L I N E  A S S E S S M E N T S T E P  3 :  F U T U R E  C L I M A T E  R I S K S S T E P  4 :  G O A L S ,  O B J E C T I V E S  &  A C T I O N S S T E P  5 :  I M P L E M E N T A T I O N

The role of emergency management in reducing current and future losses from floods is 

widely recognised however current resources and procedures may not be enough to address 

the climate events projected for the county. 

The projected increases in frequency and severity of extreme weather events will increase 

the likelihood of Emergency Response personnel being exposed to these greater risks. The 

severity of these risks needs to be part of the assessment of the appropriate response and the 

implementation of suitable controls and procedures to prevent risk of injury/death. Flooding, 

for example, can cause site contamination and increase the risk of illness from poisoning or 

infection.

A review of plans and resources is required to plan and prepare for localised incidents and 

catastrophic emergencies, to identify potential risks and produce emergency plans to either 

prevent or mitigate the impact of any incident on their local communities.

Risks & Opportunities

•  Increased risk to emergency staf   in relat ion to climate related 

incidences e.g.high w inds, flooding, forest  and  peat land/ gorse fi res.

•  Increasing temperature places pressure on  water supply and 

increases the risk of w ild fi r es.

•  Increased demand  on staf  and equipment  due to weather related 

events. 

•  Opportunit ies to incorporate climate change resilience into 

emergency  management  plans.

CO MMUN I TY  SERV I CES



 
 

 

 

CANN (Case Study)                                                         www.thecannproject.org 

• Cross-border environmental conservation project  
• Improving the condition of protected habitats  
• Supporting wildlife  
• IT Sligo are a partner 
• They are blocking drains to help with water retention & water 

quality   
 
Community Wetlands (Case Study) https://www.communitywetlandsforum.ie  

• Umbrella organisation  
• 21 community organisations  
• community of interest (bog and wetlands) 
• rewetting 
• Moate and Tullamore 
• Twitter: @forum_wetlands 
• https://www.facebook.com/communitywetlandsforum/ 
 

Communities Impacting Water Quality – 2 Case Studies 

http://www.thecannproject.org/
https://www.communitywetlandsforum.ie/


 
 

 

 

CANN  
• Lough Arrow is a large spring fed limestone lake  
• Counties Sligo and Roscommon 
• Nutrient levels largely unchanged over the past 40 years 
• Lough Arrow supports a diverse range of species 
• Aquatic plants, Great crested glebe, Merganser and Tufted duck, 

Brown trout, Eels and Otter  
• Designing a Conservation Action Plan  
• Conservation actions  
• Monitoring of water quality  
• Biodiversity surveys  
• Assessment of environmental pressures  
• Invasive species management 
• Introduction of biosecurity boxes 

CANN Impacting Water Quality – Case Study 

Nuttals Waterweed - invasive 



Rewetted Bogs  

 
 

 

 

• Vulnerability Assessment of 
Peatlands: Exploration of  

     Impacts and Adaptation   
     Options in Relation to Climate  
     Change and Extreme Events 
     (VAPOR).  

 
• This EPA research looks at 

related rewetted bogs in 
Ireland, monitoring them.  
 

• Extensive work in Bellacorick, 
Co. Mayo has been monitored 
since 2002.  

 
 
 

http://www.epa.ie/pubs/reports/research/climate/Research_Report_250.pdf  

 



 
 

 

 

Native forests provide an amenity resource: 
• filter and clean water 
• help prevent flooding by slowing the  
     flow of water off land 
• sequester and store carbon dioxide  
     reducing climate change 
• provide jobs (timber, foraging, walk  
     tours) and tourism provide immense  
     biodiversity value 
• Irish Wildlife Trust - Community of Interest 
 
Monoculture plantations: 
• pollute water courses  
• provide no amenity or habitat value  
• and contribute to flooding during harvesting 
 
                                                                                     https://iwt.ie/what-we-do/campaigns/living-landscapes/forestry-and-woodland-in-ireland/ 

 

Case Study Solution – Plant a Tree 



 
• Community Water Conservation Campaign 
• Participation - School and stakeholders  
• Householders asked to take normal showers on a 

particular evening at 6pm 
• Householders supplied with a 4 minute shower-timer 
• A week later households then asked to turn showers 

(on for 4 minutes) at 6pm 
• Volumes of water supply to Ballina monitored 
• Community awareness on benefits of a 4 min shower 
• https://lowenergysupermarket.com/water-

heating/water-services/1385/shower-timer-4-
minute,-blue-sand-les  

 
 

 
 
 
 
 
 
 
 
 
 
 
 

Case Study – Ballina – Water Conservation 

https://lowenergysupermarket.com/water-heating/water-services/1385/shower-timer-4-minute,-blue-sand-les
https://lowenergysupermarket.com/water-heating/water-services/1385/shower-timer-4-minute,-blue-sand-les
https://lowenergysupermarket.com/water-heating/water-services/1385/shower-timer-4-minute,-blue-sand-les
https://lowenergysupermarket.com/water-heating/water-services/1385/shower-timer-4-minute,-blue-sand-les
https://lowenergysupermarket.com/water-heating/water-services/1385/shower-timer-4-minute,-blue-sand-les
https://lowenergysupermarket.com/water-heating/water-services/1385/shower-timer-4-minute,-blue-sand-les
https://lowenergysupermarket.com/water-heating/water-services/1385/shower-timer-4-minute,-blue-sand-les
https://lowenergysupermarket.com/water-heating/water-services/1385/shower-timer-4-minute,-blue-sand-les
https://lowenergysupermarket.com/water-heating/water-services/1385/shower-timer-4-minute,-blue-sand-les
https://lowenergysupermarket.com/water-heating/water-services/1385/shower-timer-4-minute,-blue-sand-les
https://lowenergysupermarket.com/water-heating/water-services/1385/shower-timer-4-minute,-blue-sand-les
https://lowenergysupermarket.com/water-heating/water-services/1385/shower-timer-4-minute,-blue-sand-les
https://lowenergysupermarket.com/water-heating/water-services/1385/shower-timer-4-minute,-blue-sand-les
https://lowenergysupermarket.com/water-heating/water-services/1385/shower-timer-4-minute,-blue-sand-les
https://lowenergysupermarket.com/water-heating/water-services/1385/shower-timer-4-minute,-blue-sand-les
https://lowenergysupermarket.com/water-heating/water-services/1385/shower-timer-4-minute,-blue-sand-les
https://lowenergysupermarket.com/water-heating/water-services/1385/shower-timer-4-minute,-blue-sand-les


How much water do you use? 

 
 

 

 



Average water use from 79 Irish settlements - 164 Litres per capita day 
 
                                                                                                                                                                                                              (Foley, 2006). 
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Water Use and Footprint 

 
 

 

 

Water used in bathing, toilet flushing and laundry …… 
Reductions in water consumption: 
• takes the pressure off  wastewater treatment and sanitation plants 
• preserves groundwater and surface water quality and resources 

Water use increases with 

population size and this 

maybe due to a greater 

number of appliances in 

these households.  



Let us work out your Water Use and its Footprint? 

In the audit sheet provided you will see the rows below, each section is 
divided into options for example – for toilet flushing you will have either a full 
flush toilet, a dual flush toilet or a low volume toilet. Average frequencies of 
use are given but please decide on yours and calculate for each section. The 
data follows the National Water Study and Foley (2006).  
 

 

 
Activity Frequency of Use per capita per day 

Volume of water 
(litres) Occupancy  Total litres per capita per day 

Toilet Flushing 

Full Flush 4.2 9 1 ? 

Dual Flush Long 2 9 1 ? 

Dual Flush Short 2 6 1 ? 

Low Volume 4 7 1 ? 

Personal Washing 

Hand basin 5 2.9 1 ? 

Bath 0.06 80 1 ? 

Bidet 0.14 2 1 ? 

Standard shower 0.42 37.2 1 ? 

Power shower 0.42 63 1 ? 

Teeth cleaning 2 1.5 1 ? 

Hair washing 0.1 15 1 ? 



In the audit sheet provided, clothes washing, house cleaning and dishwashing need to 
factor in the others in your dwelling, see the fourth column. Additional water use 
through running taps was included at 15 litres per day for extra activities such as 
shaving and drawing drinking water.  Additionally, the original National Water Study 
(2000) assumed that all washing and clothes cleaning are done together.  But Foley 
(2006) assumed that one in five households wash separately, adding 2 litres per day 
(17 L at * estimate adjustment).  

 
 
 

Activity Frequency of Use per capita per day Volume of water (litres) Occupancy Total litres per capita per day 

Clothes Washing 

Automatic 0.69 87.4 ? ? 

Low volume 0.69 63.1 ? ? 

Non automatic 0.29 90 ? ? 

Manual 0.14 20 ? ? 

Washer/drier 0.8 30 ? ? 

House Cleaning 1 3.6 ? ? 

Dish Washing 

Automatic 0.86 40 ? ? 

Manual 2 10 1 ? 

Waste Disposal Units 1.1 35 ? ? 

Cooking Water 2.3 5 ? ? 

Drinking Water 7 0.5 1 ? 

Misc. In House 10 

Out of House 

Out House Total  6.7 

Estimate Adjustment* 17 

TOTAL ? 

Let us work out your Water Use and its Footprint? 



Water Use and Footprint 

 
 

 

 

In the audit sheet provided your final estimate for your water use in 
Litres per day is converted to its footprint using a conversion factor.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



• Washing machines – always wash a full load. The low 
temperature (30 degrees) economy wash is just as effective due 
to modern washing powders and uses less water. 

• Dishwashers – Use a full load and the low temperature 
programme as this uses less water overall. 

• Turn off taps fully and fix dripping taps 

The Kitchen 

Water Saving Measures for the Home  

• Kettles – On average we boil twice the volume of water we 
need and often empty the kettle before refilling. Just heat the 
water you really need – this could save over €100 per year and 
lots of water.  

• Eco-kettles cost €30 - 45 at 
www.ethicalsuperstore.com and make a great 
present. Some can also dispense clean, cool 
filtered water so no need to buy bottled water 
either!  

http://www.ethicalsuperstore.com/


• In just one day, a dripping hot water tap can waste enough water  

• to fill a bath and lots of energy too. Make sure the taps are off! 

• An ordinary shower uses 2/5’s the water and heat needed for a bath.   

• Showers use 5L/minute. Power Showers use 15L/min. You  

could easily save lots of water, €100 & carbon dioxide emissions  

on water  heating every year by taking shorter showers, and not  

baths, and using slightly lower temperatures.  

The Bathroom 

 

Water Saving  

• With water saving shower head you can 
easily reduce your warm water need by one 
third. A saving showerhead can use just 5 to 
7 litres water/min  

• Saves up to €25 per year 

• Costs vary €10-25 

• Should pay for itself within a year 



Breakout Session – What can we do? 



What can individuals and communities do to reduce the 

climate change impacts on water quality and quantity 

(Adaptation and Mitigation), feedback to the group (20 

minutes).  

 

 

 

 

 

 

 

 

Your ideas? 
 

Breakout Session – What can we do? 



Resilience is strengthened when you work with your Local 

Authority and generate and submit to plans, local, regional and 

national: 
1. Surface Water Management Plan 

2. Integrated Coastal Zone Management 

3. Beach Management Plan 

4. Emergency Response Plans 

5. River Basin Management Plan 

6. Community Futures Plans 

7. Biodiversity Management Plan 

8. Peatland Management Plan 

9. Conservation Action Plan (CANN) 

10. Risk Management Plan 

11. Invasive Species Management Plan 

12. County Development Plans 

13. Local Economic and Community Plan 
 

Breakout Session – What can we do? 

Arbon, 2014. Developing a model and tool to measure community disaster resilience 

https://ajem.infoservices.com.au/items/AJEM-29-04-04#sthash.DitYa9i5.dpuf  



Whats your Water Quality like? 

 

 

 

 

Publically available information on your current water quality: 

• EPA Water Audits for Mayo are published at this link  

• Each report carries recommendations for improvement of water 
quality in each area, do you know anything about your water 
quality?  

• https://www.epa.ie/pubs/advice/drinkingwater/audits/mayococo 

• Ireland’s Catchment Flood Risk Assessment and Management 
(CFRAM) Programme is also worth a look 

 
 

https://www.epa.ie/pubs/advice/drinkingwater/audits/mayococo
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Download  Presentaion From:  
energyco-ops.ie/resources/mayo-climate-action-awareness-

workshops/ 

Email: vincentcarragher@gmail.com 

ofeeney@mayococo.ie  
Email: rethinkgalway@gmail.com   

Email: vincent.carragher@tcd.ie 
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