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HEP label 

Future peak flow - MRFS (m
3
/s) by AEP(%) Future peak flow - HEFS (m

3
/s) by AEP(%) 

50 20 10 5 2 1 0.5 0.1 50 20 10 5 2 1 0.5 0.1 

ADC_001 0.12 0.16 0.18 0.21 0.24 0.28 0.31 0.41 0.13 0.17 0.20 0.22 0.27 0.30 0.33 0.44 

ADC_002 0.24 0.30 0.34 0.39 0.46 0.52 0.57 0.76 0.26 0.33 0.37 0.42 0.50 0.56 0.62 0.82 

ARM_001 0.02 0.02 0.03 0.03 0.04 0.04 0.05 0.06 0.02 0.03 0.03 0.03 0.04 0.04 0.05 0.07 

ARM_002 0.14 0.17 0.20 0.23 0.27 0.30 0.34 0.46 0.15 0.19 0.22 0.25 0.29 0.33 0.37 0.51 

ARM_003 0.73 0.90 1.02 1.15 1.33 1.48 1.66 2.27 0.81 0.99 1.12 1.26 1.46 1.62 1.83 2.50 

ARM_004 1.77 2.21 2.52 2.85 3.33 3.75 4.26 5.90 1.98 2.46 2.81 3.17 3.72 4.18 4.75 6.57 

ARM_006 2.19 2.73 3.10 3.50 4.07 4.57 5.18 7.17 2.44 3.04 3.46 3.90 4.54 5.09 5.77 7.99 

ARM_007 2.75 3.42 3.89 4.38 5.11 5.73 6.49 8.97 3.06 3.80 4.33 4.88 5.69 6.37 7.22 9.98 

ARM_008 3.42 4.24 4.81 5.41 6.27 7.00 7.87 10.65 3.80 4.72 5.36 6.02 6.98 7.79 8.75 11.85 

BRK_001 0.17 0.21 0.24 0.27 0.32 0.36 0.39 0.51 0.18 0.23 0.26 0.29 0.34 0.38 0.43 0.56 

BRK_002 0.32 0.40 0.45 0.51 0.60 0.67 0.75 0.98 0.35 0.43 0.49 0.55 0.65 0.73 0.81 1.06 

BRK_003 0.62 0.77 0.88 0.99 1.15 1.28 1.43 1.90 0.67 0.84 0.95 1.07 1.24 1.39 1.55 2.06 

BWN_001 91.09 130.90 152.49 173.26 200.13 220.26 245.22 324.75 98.68 141.81 165.20 187.70 216.81 238.62 265.65 351.81 

BWN_002 91.43 131.39 153.06 173.90 200.88 221.08 246.11 325.87 99.05 142.34 165.81 188.39 217.61 239.51 266.62 353.02 

BWN_003 100.89 144.98 168.89 191.90 221.66 243.96 271.60 359.67 109.30 157.07 182.97 207.89 240.13 264.29 294.23 389.64 

BWN_003a 101.26 145.51 169.51 192.60 222.47 244.85 272.54 360.75 109.70 157.64 183.64 208.65 241.01 265.25 295.25 390.81 

BWN_004 104.81 150.61 175.45 199.35 230.27 253.43 282.09 373.41 113.55 163.17 190.08 215.97 249.47 274.56 305.62 404.55 

BWN_005 105.63 151.79 176.82 200.90 232.06 255.41 284.30 376.34 114.49 164.53 191.66 217.76 251.54 276.84 308.16 407.92 

BWN_006 105.92 152.21 177.31 201.47 232.71 256.12 285.09 377.39 114.81 164.99 192.20 218.37 252.24 277.62 309.02 409.07 

BWN_007 104.96 150.83 175.71 199.64 230.61 253.80 282.47 373.80 113.78 163.50 190.47 216.41 249.97 275.12 306.19 405.19 

BWN_008 105.15 151.09 176.01 199.99 231.00 254.24 282.96 374.45 113.97 163.78 190.79 216.78 250.40 275.59 306.72 405.89 

BWN_008a 104.53 150.21 174.99 198.82 229.66 252.76 281.30 372.20 113.31 162.83 189.68 215.52 248.94 273.99 304.92 403.46 

BWN_008b 103.05 148.08 172.51 196.00 226.40 249.18 277.30 366.90 111.70 160.52 186.99 212.46 245.41 270.10 300.59 397.71 

BWN_009 102.14 146.77 170.98 194.27 224.40 246.97 274.82 363.53 110.72 159.10 185.34 210.58 243.24 267.71 297.90 394.06 

BWN_010 103.19 148.28 172.73 196.26 226.70 249.50 277.66 367.37 111.90 160.79 187.31 212.83 245.84 270.57 301.10 398.38 

BWN_011 102.95 147.94 172.34 195.81 226.18 248.93 277.02 366.48 111.64 160.43 186.89 212.34 245.27 269.95 300.40 397.42 

CBN_001 0.19 0.25 0.28 0.32 0.38 0.42 0.48 0.67 0.22 0.27 0.31 0.36 0.42 0.47 0.53 0.74 

CBN_002 0.70 0.87 1.00 1.13 1.33 1.49 1.69 2.35 0.78 0.97 1.11 1.26 1.47 1.66 1.88 2.61 

CBN_003 1.46 1.81 2.06 2.32 2.72 3.06 3.47 4.80 1.63 2.01 2.29 2.58 3.02 3.40 3.86 5.34 

CBN_004 1.56 1.94 2.22 2.51 2.94 3.31 3.74 5.16 1.74 2.16 2.47 2.79 3.27 3.68 4.17 5.75 

CBN_005 1.66 2.06 2.34 2.64 3.06 3.43 3.88 5.34 1.84 2.29 2.60 2.93 3.40 3.81 4.31 5.93 

CBN_006 2.05 2.56 2.92 3.31 3.89 4.39 4.96 6.79 2.27 2.84 3.24 3.67 4.31 4.87 5.50 7.52 

CBN_007 2.82 3.49 3.96 4.46 5.20 5.82 6.55 8.88 3.10 3.83 4.36 4.90 5.71 6.40 7.20 9.76 
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HEP label 

Future peak flow - MRFS (m
3
/s) by AEP(%) Future peak flow - HEFS (m

3
/s) by AEP(%) 

50 20 10 5 2 1 0.5 0.1 50 20 10 5 2 1 0.5 0.1 

CBN_008 3.12 3.88 4.41 4.96 5.76 6.45 7.22 9.71 3.43 4.25 4.83 5.44 6.32 7.07 7.92 10.65 

CLG_001 2.20 2.69 3.04 3.41 3.95 4.41 4.96 6.71 2.40 2.94 3.32 3.72 4.31 4.82 5.41 7.33 

CLG_002 2.38 2.90 3.26 3.64 4.18 4.65 5.22 7.06 2.60 3.16 3.56 3.97 4.57 5.08 5.70 7.71 

CLG_003 2.40 2.92 3.28 3.66 4.22 4.69 5.26 7.11 2.62 3.19 3.58 4.00 4.60 5.11 5.74 7.76 

CLGN_001 0.22 0.28 0.31 0.35 0.41 0.46 0.51 0.70 0.24 0.30 0.34 0.38 0.45 0.50 0.56 0.76 

CLGN_002 0.44 0.54 0.61 0.69 0.80 0.89 1.00 1.37 0.48 0.59 0.67 0.75 0.87 0.98 1.10 1.49 

CLGN_003 0.62 0.76 0.86 0.96 1.11 1.24 1.40 1.91 0.68 0.83 0.94 1.06 1.22 1.36 1.54 2.10 

CLI_001 1.54 1.90 2.16 2.44 2.84 3.19 3.55 4.72 1.67 2.07 2.35 2.65 3.08 3.46 3.86 5.13 

CLN_001 0.16 0.20 0.23 0.27 0.31 0.35 0.39 0.52 0.17 0.22 0.25 0.29 0.34 0.38 0.43 0.57 

CLN_002 0.30 0.37 0.43 0.49 0.57 0.65 0.72 0.96 0.32 0.41 0.46 0.53 0.62 0.70 0.78 1.04 

CLN_003 0.48 0.61 0.70 0.80 0.94 1.07 1.19 1.59 0.52 0.66 0.76 0.86 1.02 1.16 1.29 1.72 

CLN_004 0.55 0.69 0.79 0.90 1.06 1.20 1.34 1.78 0.60 0.75 0.86 0.98 1.15 1.30 1.45 1.92 

COO_001 1.64 2.02 2.28 2.56 2.98 3.33 3.73 5.05 1.78 2.19 2.48 2.78 3.23 3.61 4.05 5.48 

CWB_001 14.87 17.42 19.12 20.83 23.24 25.21 28.12 37.42 16.11 18.87 20.71 22.57 25.18 27.32 30.47 40.54 

CWB_001a 14.77 17.31 18.99 20.70 23.09 25.05 27.93 37.15 16.01 18.75 20.58 22.43 25.02 27.14 30.27 40.26 

CWB_001b 15.83 18.54 20.35 22.17 24.74 26.84 29.93 39.82 17.15 20.09 22.05 24.03 26.81 29.08 32.44 43.16 

CWB_002 15.70 18.39 20.19 22.00 24.54 26.63 29.68 39.43 17.02 19.93 21.88 23.84 26.60 28.85 32.16 42.73 

CWB_003 16.10 18.86 20.70 22.56 25.17 27.30 30.44 40.44 17.45 20.44 22.43 24.45 27.28 29.59 32.98 43.83 

CWB_004 16.75 19.62 21.53 23.46 26.17 28.39 31.65 42.03 18.18 21.29 23.37 25.47 28.41 30.82 34.35 45.63 

CWB_005 17.81 20.86 22.89 24.95 27.83 30.19 33.67 44.79 19.38 22.70 24.92 27.15 30.29 32.86 36.65 48.75 

GLB_001 0.11 0.14 0.16 0.18 0.21 0.24 0.26 0.35 0.12 0.15 0.17 0.19 0.23 0.26 0.29 0.38 

GLB_002 0.22 0.28 0.32 0.36 0.42 0.48 0.53 0.70 0.24 0.30 0.34 0.39 0.46 0.52 0.57 0.76 

GLB_003 0.22 0.28 0.32 0.36 0.42 0.48 0.53 0.70 0.24 0.30 0.34 0.39 0.46 0.52 0.57 0.76 

GLB_004 0.33 0.42 0.48 0.54 0.63 0.71 0.79 1.05 0.36 0.45 0.52 0.58 0.69 0.77 0.86 1.14 

GLB_005 0.62 0.77 0.88 0.99 1.14 1.28 1.42 1.88 0.67 0.84 0.95 1.07 1.24 1.38 1.54 2.04 

GOR_001 0.18 0.23 0.26 0.30 0.35 0.40 0.45 0.62 0.20 0.25 0.29 0.33 0.39 0.44 0.50 0.69 

MAY_001 34.98 41.10 45.25 49.52 55.59 60.64 67.21 88.06 37.90 44.52 49.03 53.64 60.22 65.69 72.81 95.40 

MAY_002 35.28 41.45 45.64 49.94 56.07 61.16 67.80 88.84 38.22 44.91 49.45 54.11 60.74 66.26 73.45 96.24 

NMB_001 0.48 0.60 0.68 0.76 0.88 0.98 1.10 1.48 0.52 0.65 0.73 0.82 0.95 1.06 1.19 1.61 

NMB_002 0.89 1.09 1.24 1.39 1.61 1.80 2.02 2.74 0.96 1.19 1.34 1.51 1.75 1.95 2.19 2.98 

OWN_001 50.31 61.17 68.60 76.25 87.21 96.36 107.27 142.04 54.51 66.27 74.31 82.60 94.48 104.39 116.21 153.88 

OWN_002 50.33 61.19 68.62 76.27 87.23 96.39 107.27 141.96 54.52 66.29 74.33 82.63 94.50 104.42 116.21 153.79 

OWN_003 50.50 61.39 68.85 76.53 87.53 96.71 107.63 142.42 54.70 66.51 74.59 82.91 94.82 104.77 116.60 154.29 
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HEP label 

Future peak flow - MRFS (m
3
/s) by AEP(%) Future peak flow - HEFS (m

3
/s) by AEP(%) 

50 20 10 5 2 1 0.5 0.1 50 20 10 5 2 1 0.5 0.1 

OWN_004 51.74 62.90 70.54 78.41 89.68 99.09 110.30 146.04 56.05 68.15 76.43 84.95 97.16 107.36 119.51 158.22 

OWN_005 53.29 64.57 72.27 80.19 91.50 100.93 112.36 148.81 57.74 69.97 78.31 86.89 99.14 109.36 121.75 161.23 

OWN_006 56.03 67.90 76.00 84.32 96.22 106.13 118.21 156.73 60.86 73.75 82.54 91.58 104.50 115.27 128.39 170.22 

PBD_001 4.79 6.09 6.99 7.93 9.29 10.45 11.66 15.55 5.19 6.60 7.57 8.59 10.07 11.32 12.64 16.85 

SLG_001 0.67 0.84 0.95 1.08 1.26 1.42 1.59 2.14 0.73 0.90 1.03 1.17 1.37 1.54 1.72 2.32 

SLG_002 0.84 1.05 1.19 1.35 1.58 1.78 1.99 2.67 0.91 1.13 1.29 1.46 1.71 1.93 2.15 2.89 

TON_001 1.24 1.55 1.77 2.00 2.35 2.64 2.97 4.04 1.35 1.68 1.92 2.17 2.54 2.86 3.22 4.38 
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G Analysis of rainfall data 
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Introduction to Rainfall event summary sheets 

This appendix provides results from analysis of rainfall events.  Most of the analysis has been carried 
out using daily rainfall data as there are very few sub-daily gauges in the study area.  However, some 
more simplified sheets show analysis of sub-daily data to aid in understanding the characteristics of 
short-duration rainfall events. 

Information provided in the summary sheets 

  

  

Map of rainfall depths 

The map shows the total accumulated rainfall for the range of dates 
given in the heading of the sheet.  Gauges included on the map are 
those that are within or near to catchments in the initial list of Areas for 
Further Assessment (AFAs) provided at the start of the project.  A small 
number of extra AFAs in other catchments were identified during the 
flood risk review, but this was completed after the rainfall analysis had 
been carried out. 

The map identifies ten key gauges, spread throughout the study area, 
for which long records are available.   

In interpreting the map it is important to bear in mind the general 
tendency for higher rainfall in the upland areas.  The map below shows 
the topography of the area in relation to the key raingauge locations.  

 

Time series 

Series of daily rainfalls at 
each of the key gauges for 
which data is available   

Depth duration frequency analysis 

Table of rainfall depths and corresponding annual exceedance probabilities (AEPs) for the maximum rainfall 
accumulated over a range of durations at selected raingauges. The gauges included in this analysis are those 
where the rainfall was most notable, i.e. the AEPs were the lowest.  The durations have been chosen to be 
appropriate to the nature of the event, with up to 14 days used for prolonged periods of rainfall.  AEPs are 
calculated from the FSU rainfall frequency statistics. 

Commentary 

Comments on the characteristics of 
the event, including any synoptic 
information available from Met 
Éireann reports.   
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Rainfall event summary sheet 

14 to 19 October 1954 

 

Depth duration frequency at selected 
gauges with the most extreme rainfalls 

Raingauge 
number 

Duration 
(days) 

Depth 
(mm) 

AEP 
(%) 

1527 1 46.8 31.3 

2 63.3 20.0 

4 92.3 10.0 

6 135.6 1.8 

3027 1 90.8 1.4 

2 136.3 0.3 

4 161.9 0.2 

6 200 0.13 

3127 1 60.3 7.1 

2 69.6 8.3 

4 83.1 12.0 

6 115 4.3 

 

Several days of rainfall culminated in large daily totals on 18 October 1954.  The rain affected the whole of 
the Western RBD although it was most severe in hydrometric area 30, with an AEP below 1% at gauge 
3027, Milltown (between Tuam and Claremorris), for durations over 1 day.  For a duration of 6 days, the 
AEP at Milltown was as low as 0.13% (a return period of 800 years). 
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Rainfall event summary sheet 

10 to 15 July 1961 

 

Depth duration frequency at selected 
gauges with the most extreme rainfalls 

Raingauge 
number 

Duration 
(days) 

Depth 
(mm) 

AEP 
(%) 

3127 1 33.9 59 

2 66.9 10 

3 81.7 7 

4 104.4 3 

2227 1 44.3 26 

2 73.7 3 

3 80.1 5 

4 107.5 1 

833 1 69.4 15 

2 77.8 24 

3 129.8 3 

4 135.3 5 

 

This summer event affected the whole of the Western RBD, although the largest 6-day accumulations were 
in hydrometric areas 29 and 30, in the area between Athenry and Claremorris.  The majority of the rainfall 
fell on 12 and 14 July.  AEPs were as low as 1% over a duration of 4 days. 

 

  

0

10

20

30

40

50

60

70

80

10-Jul 11-Jul 12-Jul 13-Jul 14-Jul 15-Jul

D
a

il
y
 r

a
in

fa
ll

 (
m

m
)

636

1936

1035

2435

1527

3027

3127

2227

833

2521



 

 
 

G4 

 

Rainfall event summary sheet 

10 to 14 June 1964 

 Depth duration frequency at selected 
gauges with the most extreme rainfalls 

Raingauge 
number 

Duration 
(days) 

Depth 
(mm) 

AEP 
(%) 

1527 1 94.7 0.9 

2 104.4 1.1 

3 111.5 1.4 

4 118.4 1.7 

3027 1 41.8 37.0 

2 51.6 37.0 

4 59.3 37.0 

6 63.1 45.5 

 

 

This summer event occurred during a period of light to moderate rain across the whole Western RBD, but 
the intense rainfall on 13 June was concentrated in the north of hydrometric area 30, between Lough Corrib 
and Claremorris.  At gauge 1527 (Hollymount) the AEP of the 1-day total was 1%.  At other key gauges the 
event was much less extreme.  The next page summarises analysis of sub-daily rainfall data. 
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Analysis of hourly rainfall data 

The short, intense nature of this event indicates that analysis of sub-daily rainfall data is worthwhile.  
Data is available from one gauge in the study area, Claremorris (see the map on the previous page). 

Depth duration frequency at Claremorris 

Duration 
(hours) 

Depth (mm) AEP (%) 

1 34.6 1.2 

2 42.5 1.2 

3 55.1 0.7 

4 61.4 0.6 

6 72.6 0.5 

9 83.3 <0.5 

12 86.7 0.6 

 

During an event which lasted around 10 hours at Claremorris there was an exceptionally heavy burst of 
rainfall, 34.6mm in 1 hour between 0200 and 0300 on 13 June.  Over all accumulation durations from 1 to 
24 hours this is the highest rainfall recorded to date at Claremorris (1950-2010).   

The AEP of the 1-hour total was 1.2%, i.e. a return period of 80 years.  Over the full duration of the event, 
the AEP was just under 0.5, i.e. a return period over 200 years.  This is consistent with the analysis of the 
daily rainfall data in the vicinity, for example at gauge 1527.  It is likely (although hard to be sure without any 
other recording raingauge data) that the duration of the event was similar at other nearby locations which 
recorded large daily totals.  Rainfall of this intensity is likely to have resulted in local flooding. 
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Claremorris Knock Airport

Note: it is likely that the maximum rainfall 
accumulated over a sliding duration of 60 
minutes during the event was higher than the 
1-hour depth given here which refers to the 
amount of rainfall accumulated within each 
clock hour.  The AEPs here are calculated 
using the FSU methodology which was based 
on rainfall data for durations as short as 15 
minutes.  Thus there may be a bias in the 
AEPs reported for short durations, particularly 
1-2 hours. 
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Rainfall event summary sheet 

15 to 20 November 2009 

 

Depth duration frequency at selected 
gauges with the most extreme rainfalls 

Raingauge 
number 

Duration 
(days) 

Depth 
(mm) 

AEP 
(%) 

3027 2 74.6 7.1 

4 111.9 2.4 

7 156.2 1.0 

14 210.8 0.9 

3127 2 55.1 26.3 

4 84.3 11.1 

7 118.4 5.5 

14 174.4 3.4 

2521 2 76.8 2.9 

4 101.4 2.2 

7 146.9 0.7 

14 212.9 0.5 

 

Atlantic depressions passing close to Ireland brought wet and windy conditions throughout almost all of 
November, continuing a pattern of very unsettled weather over Ireland that began in mid-October. Rainfall 
totals for November were the highest on record at most stations.  In the Western RBD rain fell almost every 
day from 18 October to 28 November.  The highest totals were in the south of the RBD, in hydrometric 
areas 29 to 31, particularly in the vicinity of Galway.  The AEP was below 1% (a return period of 150-200 
years) for 1 and 2-week accumulations at gauge 2521, Craughwell, south of Athenry. 

Further information on this event is available in Met Éireann’s Climatological Note No. 12. 
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Sub-daily rainfall event summary sheet 

10 July 2010 

Hourly rainfall data is available from two gauges in the study area, Claremorris and Knock Airport. 

Depth duration frequency at 
Claremorris 

Depth duration frequency at Knock Airport 

Duration 
(hours) 

Depth 
(mm) 

AEP (%) 
Duration 
(hours) 

Depth 
(mm) 

AEP (%) 

1 20.5 8.9 1 15.2 28.1 

2 34.5 2.9 2 26.8 9.7 

3 41.8 2.2 3 33.7 6.9 

4 43.9 2.6 4 36 7.8 

6 48.4 3.1 6 41 8.0 

9 54.1 3.3 9 45.1 9.5 

12 55.1 4.7 12 45.7 13.4 

 

Rain fell across Ireland most days of July 2010, associated with frontal systems moving eastwards over 
Ireland, as unusually deep depressions for July tracked close to the west coast.  On 10 July maximum 
temperatures were 16-20°C and winds became stronger through the day.  A band of persistent rain in the 
south of the country during the morning spread northwards to affect all areas by afternoon. Further heavy 
thundery pulses moved up from the south during the afternoon and evening, producing extremely heavy 
falls in the west. The rain cleared from the southwest by evening. 

The highest rainfall in the country during this event was recorded at Claremorris.  At both Claremorris and 
Knock Airport rain was particularly heavy from 6-9pm.  Over a 3-hour duration the AEP was 2.2% at 
Claremorris (a return period of 50 years) and 7% at Knock Airport. 
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Claremorris Knock Airport

Note: it is likely that the maximum rainfall 
accumulated over a sliding duration of 60 
minutes during the event was higher than the 
1-hour depth given here which refers to the 
amount of rainfall accumulated within each 
clock hour.  The AEPs here are calculated 
using the FSU methodology which was based 
on rainfall data for durations as short as 15 
minutes.  Thus there may be a bias in the 
AEPs reported for short durations, particularly 
1-2 hours. 
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