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4 HYDRAULIC MODEL DETAILS 

4.5 GREYSTONES 

4.5.1 General Hydraulic Model Information 

(1) Introduction: 

The Eastern CFRAM Flood Risk Review (IBE0600Rp0001_Flood Risk Review) highlighted Greystones as 

an AFA for fluvial and ‘mechanism 1 tidal’ flooding based on a review of historic flooding and the extents of 

flood risk determined during the PFRA. Whilst many of the historical events recorded at Greystones 

indicate a risk from wave overtopping, this AFA has not been identified as vulnerable under the ICPSS. 

Therefore wave-overtopping has not been included in the CFRAM Study contract for Greystones. 

There are four individual coastal watercourses which flow through the Greystones AFA. These are 

Windgate, Redford, Blacklion and Delgany (refer to Section 4.5.2, Figure 4.5.1). The four catchments 

range from 0.4km2 to 12.8km2 with the most southerly, the Delgany watercourse being the largest. The 

smaller, northerly three catchments are very steep (S1085 > 40m/km) and the Delgany catchment as 

steep (S1085 = 25m/km). The catchments are predominantly pasture with some forest coverage. There is 

some urbanisation of the middle and lower reaches of three most southern watercourses as they pass 

through the Greystones AFA. 

None of the four watercourses are gauged so estimates of Qmed were calculated using the FSU regression 

equation based on catchment descriptors. These estimates were then adjusted upwards by a factor of 1.3 

for the three smaller watercourses and by 1.1 for the Delgany watercourse based on gauge data from the 

most appropriate FSU pivotal sites.  Refer to UoM 10 Hydrology Report (Rp Rp0003_HA10_Hydrology 

Report_D01) for further details on hydrology estimation.   

All four watercourses are classified as HPW and have therefore been modelled as 1D/2D using ISIS 2D.  

The coastal flood extents were also determined by use of a 1D/2D model using ISIS 2D.  Since the four 

watercourses drain to the sea independently from one another and flood flows do not interact, they have 

been modelled using four separate 1D/2D models.  The Windgate and Redford watercourses have steep 

approaches to the coast with outfalls at a greater elevation than the maximum coastal Total Water Level 

(TWL), and have therefore been omitted from the coastal dominated model runs.  The Blacklion 

watercourse discharges at an outfall which was not located during the survey and was given an assumed 

outfall based on LiDAR data.  This is also at a greater elevation than the maximum coastal TWL and has 

been omitted from coastal dominated model runs. The Delgany was the only watercourse to be included in 

the coastal model as it found to be tidally influenced.  Refer to Section 4.5.3(6) for further details.  

Since all watercourses are designated as HPW they have been modelled as 1D in bank with the floodplain 

element in 2D.  In channel flow has been modelled in ISIS 1D, (refer to Chapter 3).  The 1D model has 

been linked with ISIS 2D, with any overtopping flow passing into ISIS 2D to simulate the floodplain flow.  In 

defining the left and right channel banks in ISIS 1D an assessment was made of the surveyed channel 
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data to estimate where out of bank flow would occur.  The 1D reaches and the 2D domain have been 

linked by means of 1D/2D links which are defined as polyline shapefiles.  These shapefiles contain 

attribute fields that define the ISIS 1D model nodes that the 2D model links with.   

(2) Model Reference: HA10_GREY4-7 

(3) AFAs included in the model: Greystones 

(4) Primary Watercourses / Water Bodies (including local names): 

Reach ID            Name 

1002A                 WINDGATE 

1003                    REDFORD 

1004                    BLACKLION 

1005                    DELGANY 

(5) Software Type (and version): 

(a) 1D Domain:  

ISIS v3.7.1 

(b) 2D Domain:  

ISIS 2D v3.7.1 

(c) Other model elements:  

N/A 

 

4.5.2 Hydraulic Model Schematisation 

(1) Map of Model Extents:  
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Figure 4.5.1: Map of Model Extents  

Figure 4.5.1 illustrates the extent of the modelled catchment, river centre lines, HEP locations and AFA 

extents. The Greystones modelled watercourses include 4no. Upstream and Downstream Limit HEPs (one 

for each modelled watercourse).  There is 1no. Intermediate HEP on the Delgany.  There are no Gauging 

Station or Tributary HEPs. Downstream Limit and Intermediate HEPs are used as check points in 

anchoring the model to hydrological estimates as detailed in Appendix A.3. 

(2) x-y Coordinates of River (Upstream extent): 

River Name x y 

1002A Windgate 328285 214515 

1003 Redford 327480 213560 

1004 Blacklion 327760 212935 

1005 Delgany 326020 211310 
 

(3) Total Modelled Watercourse Length: 8.6 km 

(4) 1D Domain only Watercourse Length: 0 km (5) 1D-2D Domain 

Watercourse Length: 

8.6 km 
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(6) 2D Domain Mesh Type / Resolution / Area: 1002A –  2m ISIS 2D grid, 0.07 km2 

1003M –  2m ISIS 2D grid, 0.66 km2 

1004M –  3m ISIS 2D grid, 1.26 km2 

1005M –  3m ISIS 2D grid, 6.94 km2 

Coastal –  5m ISIS 2D grid, 2.96 km2 
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(7) 2D Domain Model Extent: 

 

Figure 4.5.2: Model 2D Domain 

 

Figure 4.5.2 illustrates the modelled extents and general topography.  The spatial extent of the AFA 

boundary is outlined in black.  The reach centre-line is presented in light-blue which also represents the 

1D modelled extent that is within the 2D area.  Buildings are excluded from the mesh and therefore 

represented as white spaces.  Refer to Chapter 3 for details on representation of buildings in the model. 

 

Figure 4.5.3 shows an overview drawing of the model schematisation.  Figure 4.5.4 to Figure 4.5.6 show 

detailed views.  The overview diagram covers the model extents, showing the surveyed cross-section 

locations, AFA boundary and river centreline.  It also shows the area covered by the 2D model domain.  

The detailed views are provided where there is the most significant risk of flooding.  These diagrams 

include the surveyed cross-section locations, AFA boundary and river centreline.  They also show the 

location of critical structures as discussed in section 4.5.3(1), along with the location and extent of the links 

between the 1D and 2D domains.  For clarity in viewing cross-section locations, the detail diagrams show 

the full extent of the surveyed cross-sections.  Note that the 1D model considers only the cross-section 

between the 1D-2D links. 
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Figure 4.5.3: Model Schematisation Overview Map 

 

Figure 4.5.4: Detailed Area of Model Schematisation showing Critical Structures on the Redford 

and Blacklion Watercourses* 

*For clarity in viewing cross-section locations, the model schematisation diagram shows the full extent of the surveyed cross-

sections.  Note that the 1D model considers only the cross-section between the 1D-2D links. 
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Figure 4.5.5: Detailed Area of Model Schematisation showing Critical Structures on the Delgany 

River (1 of 2) 

 

Figure 4.5.6: Detailed Area of Model Schematisation showing Critical Structures on the Delgany 

River (2 of 2) 
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(8) Survey Information 

(a) Survey Folder Structure: 

First Level Folder Second Level Folder Third Level Folder 

Murphy_E10_M05_WP3_1003M_121012 

Greystones 

Murphy: Surveyor Name 

E10: Eastern CFRAM Study Area,  

Hydrometric Area 10 

M05: Model Number 5 

1003m: River Reference  

WP3 : Work Package 3 

Version: Most up to date 

121012– Date Issued (12th OCT 2012)  

 

 V0_20121012_Ascii  

V0_20121012_GIS and 

Floodplain Photos 

Flood_Plain_Photos_and_Shap

efiles 

V0_20121012_Photos_

Videos 

1003M00018_DN 

Photos (Naming 

convention is in the 

format of Cross-Section 

ID and orientation - 

upstream, downstream, 

left bank or right bank) 

 

(b) Survey Folder References: 
 

Reach ID       Name File Ref. 

1002A            WINDGATE Murphy_E10_M04_WP3_1002A_121012 

1003              REDFORD Murphy_E10_M05_WP3_1003M_121012 

1004              BLACKLION Murphy_E10_M06_WP3_1004M_121012 

1005              DELGANY Murphy_E10_M07_WP3_1005m_121017 
 

(9) Survey Issues: 
 
No survey issues. 
 
4.5.3 Hydraulic Model Construction 

(1) 1D Structures (in-channel along 

modelled watercourses):   

See Appendix A.1 

19 culverts 

9 bridges 

2 weirs 

The survey information recorded includes a photograph of each structure, which has been used to 

determine the Manning's n value.  Further details are included in Chapter 3.5.1.  A discussion on the way 

structures have been modelled is included in Chapter 3.3.4. 

The location of critical structures included in the model is presented in Figure 4.5.7 to Figure 4.5.17. 

Details of these structures are also presented in Appendix A.1. 
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The Bridge under Priory Road (ID  1005M00330D, refer to Figure 4.5.7)  surcharges causing road flooding 

during the 0.1% AEP event due to insufficient capacity.  

 

 

Figure 4.5.7: Bridge at 1005M00330D on the Delgany Watercourse 

 

 

Insufficient capacity was identified at culvert 1005M00314D (refer to Figure 4.5.8) on the Delgany 

Watercourse for the 1% and 0.1% AEP events. This causes flooding to an adjacent garden and access 

road. 

 

 

Figure 4.5.8: Culvert Under Footbridge 1005M00314D on the Delgany Watercourse 
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The bridge under Kilcoole Road (R761) (1005M00200D, Figure 4.5.9) on the Delgany watercourse 

restricts flow during 10%, 1% and 0.1% AEP events. This increases water levels upstream causing out of 

bank flow. 

 

 

Figure 4.5.9: Arched Bridge 1005M00200D on Delgany Watercourse 

 

Flooding occurs both upstream and downstream of Culvert 1005M00115I  (figure 4.5.10) on the Delgany 

watercourse during the 0.1% AEP event, affecting properties in Charlesland Grove and Seabourne View 

as well as a roundabout on the R774 itself.  This flooding is predominantly caused by a lack of capacity in 

the channel, which is exacerbated by increased water levels upstream of the R774 culvert.  

 

 

Figure 4.5.10: Culvert 1005M00115I under the R774 on the Delgany Watercourse 
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Flooding occurs upstream of the golf course access road at cross-section 1005M00023D (Figure 4.5.11) 

on the Delgany watercourse during the 1% and 0.1% AEP events. This appears to be caused by an 

increase in bed levels at the bridge, rather than by the bridge itself.  A Wicklow County Council building is 

affected.  A formal defence exists on the left bank, however this was overgrown and could not be surveyed 

and therefore is not currently included in the model.  Details of this structure have been requested from 

Wicklow County Council and will be included when received. 

 

 

Figure 4.5.11: Culvert 1005M00023D on the Delgany Watercourse 

 

The railway bridge at cross section 1005M00003E (Figure 4.5.12) on the Delgany watercourse restricts 

flow during the 10%, 1% and 0.1% AEP events, causing an increase in water level upstream and out of 

bank flow. This floods the golf course driving range area. 

 

 

Figure 4.5.12: Bridge 1005M00003E on the Delgany Watercourse 
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Flooding occurs from the culvert at cross section 1004M00077I (Figure 4.5.13) on the Blacklion 

watercourse during the 1% and 0.1% AEP events.  Flood waters flow through the Redford Park housing 

estate affecting a number of properties.  During the 0.1% event flood water is trapped by the railway 

embankment causing further flooding in the Mount Haven area. 

 

 

Figure 4.5.13: Culvert 1004M00077I on the Blacklion Watercourse 

 

Out of bank flow occurs at the entrance to culvert at Lower Windgates at cross section 1003M00134I 

(Figure 4.5.14) on the Redford watercourse. This occurs during the 0.1% AEP fluvial event, with water 

levels overtopping both left and right banks. 

 

 

Figure 4.5.14: Entrance to Culvert 1003M00134I on the Redford Watercourse 
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A number of culverts on the Redford watercourse where it runs parallel to Lower Windgates have 

insufficient capacity for the 0.1% AEP peak flow.  This includes the culvert at cross-section 1003M00122I 

(Figure 4.5.15). Water flows overland and along Lower Windgates during this event.   

 

 

Figure 4.5.15: Culverts at Cross-Section 1003M00122I on the Redford Watercourse 

 

Flooding from the culvert at cross-section 1003M00089I (Figure 4.5.16) on the Redford watercourse 

affects the R761 and The Grove during the 0.1% AEP when the culvert becomes surcharged and banks 

are overtopped.  

 

 

Figure 4.5.16: Entrance to Culvert 1003M00089I on the Redford Watercourse 
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Flooding occurs from the culvert at 1003M00051I (Figure 4.5.17), on the Redford watercourse, during 

10%, 1% and 0.1% AEP events.  Flood waters flow along Redford Park before re-entering the 

watercourse.  A number of properties are affected. 

 

 

Figure 4.5.17: Culvert 1003M00051I on the Redford Watercourse 

(2) 1D Structures in the 2D domain 

(beyond the modelled watercourses): 

None 

(3) 2D Model structures: None 

(4) Defences: 

Type Watercourse Bank Model Start Chainage 

(approx.) 

Model End Chainage 

(approx.) 

Wall 1005M Left 1005M00025 1005M00025 

Wall 1003M Left 1003M00053 1003M00051I 

The flood defence on the Delgany River (1005M) was overgrown and could not be surveyed.  Therefore 

the draft final mapping represents the undefended scenario. These works were carried out in accordance 

with JB Barry specifications.  As built drawings of this structure have been requested from Wicklow County 

Council they are to be included in the final version of the model, which will identify any areas of benefit 

relating to this defence.  

(5) Model Boundaries - Inflows: 

Full details of the flow estimates are provided in the Hydrology Report (IBE0600Rp0003_HA10  

Hydrology Report_D01-Section 4.4 and Appendix D using the methodology detailed in Section 2.3.3 of the 

same report.  The boundary conditions implemented in the model are shown in Table 4.5.1. 

Table 4.5.1: Model Boundary Conditions 



Eastern CFRAM Study    HA10 Hydraulics Report (Greystones) ‐ DRAFT FINAL 

IBE0600Rp0028 4.5-15 Rev F03 

Boundary Type Branch Name Boundary HEP 

1 Upstream Delgany 10_1461_2_RPS 

2 Upstream Blacklion 10_553_U 

3 Upstream Redford 10_1242_1_RPS 

4 Upstream Windgate 10_1214_U 

5 Lateral Delgany 10_1461_2_RPS and 10_1461_10 

6 Lateral Delgany 10_1461_10 and 10_1461_14_RPS 

7 Lateral Blacklion 10_553_U and 10_553_2_RPS 

8 Lateral Redford 10_1242_1_RPS and 10_1242_5_RPS 

9 Lateral Windgate 10_1214_u and 10_1214_1 

 

Figure 4.5.18 to Figure 4.5.21 show the upstream hydrograph on each modelled watercourse for the 1% 

% AEP fluvial design event. Initial screening for fluvial-coastal joint probability is documented in the UoM 

10 Hydrology Report, Chapter 6.3.2 (Rp0003_F01). This process determined that joint probability analysis 

is not required for Greystones since the town generally sits at a higher level than the coast with no ICPSS 

inundation around watercourses.  However for the Delgany watercourse the fluvial inflow timings were 

adjusted to approximately coincide with the coastal peak TWL. This is considered to be a conservative 

approach for design flood estimation. 

 

 

Figure 4.5.18: 1% AEP Fluvial Upstream Inflow Hydrograph (Windgate 1002A) 
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Figure 4.5.19: 1% AEP Fluvial Upstream Inflow Hydrograph (Redford 1003M) 

 

Figure 4.5.20: 1% AEP Fluvial Upstream Inflow Hydrograph (Blacklion 1004M) 
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Figure 4.5.21: 1% AEP Fluvial Upstream Inflow Hydrograph (Delgany 1005M) 

The Delgany 1D-2D model includes head-time (HTBDY) boundaries at its downstream end to represent 

coastal water levels.  This downstream model boundary is reflective of a TWL.  This was applied to reflect 

the influence of coastal water levels upon fluvial flooding scenarios and has been calculated using 

predicted tidal levels combined with the surge residual.  This is based on outputs from the ICPSS which 

have produced extreme tidal and storm surge water levels at nodes around the Irish Coast for a range of 

AEPs.  The closest node was used to generate extreme water levels at Greystones Harbour, as shown in 

Figure 4.5.22.  Further discussion has been included in Section 6.2 of the Hydrology Report 

(IBE0600Rp0003_HA10_Hydrology Report_F01).  The associated AEP water levels for SE5 are listed in 

Table 4.5.2. 
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Figure 4.5.22: Location of ICPSS Nodes in Relation to Coastal AFAs 

Table 4.5.2: ICPSS extreme water levels - Node SE5 

AEP (%) 50 20 10 5 2 1 0.5 0.1 

SE5  (m) 2.1 2.23 2.33 2.43 2.56 2.66 2.76 2.99 

 

A 50% AEP coastal boundary as taken from the ICPSS has been used for the fluvial model runs for the 

Delgany watercourse, specifically at ICPSS node SE5.  The water levels listed above are 'still' water levels 

used to model inundation from 'mechanism 1 tidal' flooding.  The ICPSS water levels TWLs comprising 

tidal and surge components which together yield a joint probability event of a particular AEP. 

The Windgate watercourse (reach 1002A) ends at the coast, at the top of a cliff.  A weir was added to the 
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model to represent the drop over the cliff and a dummy water level boundary (HTBDY) added with a 

constant water level of 0m, since the cliff top is well above the maximum possible sea level. 

The Redford watercourse modelled reach ends approximately 200m from the shoreline and above the 

maximum possible sea level.  A normal depth boundary (NCDBDY) was added to the model (A type of 

Flow-Head boundary). 

A long culvert exists at the downstream end of the Blacklion watercourse and the surveyors had been 

unable to locate its downstream end.  An outfall has been assumed at 5m AD, with a notional weir and 

dummy water level boundary (HTBDY). This is discussed further in Section 4.5.6. 

The Delgany modelled reach ends at the shoreline above mean sea level.  A notional weir was added to 

the model to prevent drying at low tide.  A Head-Time boundary (HTBDY) was added to represent a tidal 

and surge profile with a 50% AEP peak water level, with the peak timed to coincide with the peak fluvial 

flow. 

The coastal model includes a 2D Head-Time boundary to represent the 10%, 0.5% and 0.1% AEP 

extreme water level tidal scenarios combined with a 50% AEP fluvial event for the Delgany watercourse. 

As previously noted the other three watercourses are not tidally influenced, and therefore have been 

omitted from coastal dominated model simulations. 

(6) Model Boundaries – Downstream Conditions: 

A Head-Time (HTBDY) boundary was applied at the downstream extent of the Delgany River where it 

discharges to the Irish Sea (chainage 5775m).  This enables the transfer of flow between the 1D and 2D 

domain. 

(7) Model Roughness: (see Chapter 3.6.1 'Roughness Coefficients') 

(a) In-Bank (1D Domain) Minimum 'n' value: 0.045 Maximum 'n' value: 0.075 

(b) MPW Out-of-Bank (1D) Minimum 'n' value: 0.060 Maximum 'n' value: 0.100 

(c) MPW/HPW Out-of-Bank  

(2D) 

Minimum 'n' value: 0.030 

(Inverse of Manning's 'M') 

Maximum 'n' value: 0.070 

(Inverse of Manning's 'M') 
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Figure 4.5.23: Map of 2D Roughness (Manning’s n) 

Figure 4.5.23 illustrates the roughness values applied within the 2D domain of the model. Roughness in 

the 2D domain was applied based on land type areas defined in the CORINE Land Cover Map with 

representative roughness values associated with each of the land cover classes in the dataset.  Any 

values seaward of the high water were taken as 0.030.   
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(d) Examples of In-Bank Roughness Coefficients 

 

Figure 4.5.24: Cross section 1002A00013J on 

the Windgate watercourse 

Manning’s n = 0.075 

Channel heavily vegetated with weeds and 

underbrush. 

 

Figure 4.5.25: Cross section 1003M00029 on the 

Redford watercourse 

Manning’s n = 0.045 

Clean, winding, with some weeds and stones 

 

Figure 4.5.26: Cross section 1005M00351 on the 

Delgany watercourse 

Manning’s n = 0.060 

Roughness increased to allow for dense 

overhanging vegetation affecting flow at higher 

stages. 

 

Figure 4.5.27: Cross section 1004M00148 on the 

Blacklion watercourse 

Manning’s n = 0.065 

Weeds and bank vegetation affecting flow at higher 

stages. 

 

4.5.4 Sensitivity Analysis  

To be completed for final version of report. 
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4.5.5 Hydraulic Model Calibration and Verification 

(1) Key Historical Floods (From IBE0600Rp0005_HA10 Inception Report_F01 unless otherwise 

specified):  

(a) OCT 2011. Reports state that flooding relating to heavy rainfall on the 24 October 2011 affected 

eastern and northern parts of Ireland. According to Met Éireann the greater Dublin 

area and Wicklow received the most rainfall which coupled with high rainfall on the 

previous day led to flooding in some eastern areas. One such area was the R774 

road between Greystones and Kilcoole, although no specific locations were noted. 

Daily rainfall was not available at rainfall gauges within the AFA or in proximity to the 

area, although hourly data was available at Casement (304100_229500), 

approximately 30km to the north west.  This gauge recorded 82.1mm of rainfall in 10 

hours. Using this data within the FSU DDF model, this indicates a rainfall event 

frequency of 1.6% AEP. 

The model indicates that flooding occurs at a roundabout on the R774 in proximity to 

the Charlesland residential area (illustrated in Figure 4.5.28).  This flooding originates 

from the Delgany watercourse during a more extreme 0.1% AEP event. Unfortunately 

there are no specific details of any specific lengths affected on the R774 for 

comparison or calibration.  

 

Figure 4.5.28: Modelled Extents Illustrating Flooding of the R774 during a 0.1% 

AEP Event 

R774 
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(b) AUG 2008. Flooding recorded on 16 August 2008 relating to the Redford watercourse affected 

four residential properties were affected, as well as 200m of Main Street.  Details of 

this event were extracted from www.floodmaps.ie.  Figure 4.5.29 indicates the 

direction of flow and areas affected. 

 

Figure 4.5.29: Details of October 2008 Flood Event in Greystones on the 

Redford Stream (Source: www.floodmaps.ie) 

Modelled flood extents identify similar areas which are at fluvial flood risk. The road at 

Redford Park floods during the 10%, 1% and 0.1% fluvial events. However flooding is 

identified upstream of this area only in the 0.1% AEP event. Figure 4.5.30 shows 

modelled flood extents in this area.  Remedial works have been carried out since the 

August 2008 flood event. A flood wall (1.8m) was constructed to divert flood waters 

around two properties in Redford Park and convey the flow down the road.  This wall 

is included within the model and is shown to provide protection up to the 0.1% AEP 

event explaining why the August 2008 event is not fully reflected in the 0.1% AEP 

model simulation. The defended area is illustrated in the draft mapping provided with 

this report.   

The closest rainfall gauge with data covering this date is the Casement hourly gauge. 

This gauge recorded 33.7mm in 5 hours, which indicates a 14.7% AEP using the 

FSU DDF model, although this gauge is approximately 30km from the AFA. This 

rainfall frequency implies a significant event occurred.  Due to the lack of rainfall data 

recorded in closer proximity to the area of sufficient temporal resolution it is not 

possible to accurately predict the rainfall frequency relating to this event.   

Redford Park 
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Figure 4.5.30: Redford Watercourse Modelled Flood Extents Showing Affected 

Redford Park Area 

(c) NOV 2002. In Bray and Greystones on 27 November 2002, heavy rainfall along with extensive 

road works and debris caused many roads to become flooded.  Several houses 

flooded in Season Park and Redford Park in Greystones. 

Hourly rainfall data at the Casement gauge recorded 11.4mm in 5 hours. Using the 

FSU DDF model this indicates an 83.3% AEP event.  This is not extreme in terms of 

rainfall.  However it is reported that debris relating to road works in the area 

exacerbated flood conditions. The modelled flood extents identify flooding of Redford 

Park road in the 10% AEP event, as well as more extensive flooding in the 1% and 

0.1% AEP events. This is illustrated in Figure 4.5.28, Figure 4.5.30 and Figure 4.5.31.  

Redford Park has been shown to flood from the Redford watercourse during the 10% 

AEP event (Figure 4.5.30) and from the Blacklion watercourse during the 1% AEP 

event (Figure 4.5.31).  The flooding at Season Park is reviewed within the Kilcoole 

AFA (Chapter 4.6). 

Redford Park 
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Figure 4.5.31: Blacklion Watercourse Modelled Flood Extents Showing Affected 

Redford Park Area 

(d) AUG 1946. A flood event occurred in Bray, Greystones and Aughrim in August of 1946. The 

flooding was caused by rainfall and high winds.  In Greystones, gale force winds were 

recorded and waves broke over the sea road making it impassable in places. 

No coastal flooding of any properties has been indicated by the modelling, even for 

the 0.1% AEP event.  This event was caused by wave overtopping and is therefore 

not relevant for still coastal water level calibration. While many of the historical events 

indicate a risk from wave overtopping, the Greystones AFA has not been identified as 

being vulnerable under the ICPSS, and hence wave-overtopping has not been 

included in the CFRAM Study contract for Greystones. 

(e) JAN 1930. A flood event was found to have occurred in Greystones on 17 January 1930. The 

flood was caused by a spring tide combined with a strong south east wind. Fourteen 

dwelling houses at North Beach, Greystones, disappeared as they were engulfed by 

the sea and completely destroyed. Three of the houses were dismantled the previous 

year in expectation such an occurrence but eleven families (43 people) were forced 

to vacate their homes and remove their furniture. No information on flows, extents or 

Redford Park 
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AEPs was found. 

No coastal flooding of any properties has been indicated by the modelling, even for 

the 0.1% AEP event.  It is not clear whether any properties still exist in the area 

affected by this event, as the location of these properties is not certain and significant 

works carried out have transformed the coastline in this area.  It is a possibility that 

wave overtopping may have been a factor in this event, although again it is noted that 

significant shoreline modification has taken place since this date.  As noted above 

wave-overtopping has not been included in the CFRAM Study contract for 

Greystones, and therefore it is not possible to comment on the effect of wave 

overtopping in Greystones. 

Summary of Calibration 

Due to the lack of quantitative data on previous flood events it has not been possible to calibrate the 

model with historical reports.  With the limited information available it is possible to compare certain areas 

that have been identified as flooded in the past and determine that the model is producing similar results.  

As such, there has not been any information presented in previous flood events that suggest any of the 

model parameters should be changed.  Please refer to Section 4.5.5(2) for an update on the modelled 

flooding mechanisms.   

Generally, these reports have indicated that the main flooding mechanism associated the Greystones AFA 

is fluvial, usually following periods of intense rainfall.  It is unlikely the 1946 and 1930 coastal flood events 

would be representative of current conditions in Greystones due to the changes to the coastline since 

then, such as the significant development of the harbour area. 

There are total of five HEP check flow points, these have been included in Appendix A.3.  Model flows 

were checked against the estimated flows at HEP check points, where possible to ensure anchoring of the 

model to hydrological estimates.   For example at the downstream limit of the Delgany watercourse (HEP 

10_1461_10_RPS), the estimated flow during the 0.1% AEP event is 17.38 m3/s and the modelled flow is 

16.81 m3/s. When comparing this HEP point with the HEP further downstream, it was suggested the 

difference between model flow and check flow relates to storage-attenuation effects, where significant 

man-made or natural flood storage exists. Although these effects are included in the hydrological 

calculations based on catchment descriptors they are represented more directly in the modelling. Full flow 

tables can be found in Appendix A.3. 

Checks have been carried out on the ISIS mass balance model outputs for the 0.1% AEP events on each 

model which may give an indication as to the robustness and stability of the model.  These methods are 

discussed in Chapter 3.12. Table 4.5.3 summarises the mass balance checks carried out: 
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Table 4.5.3: Mass Error of 0.1% AEP Models 

Model Link flow difference Maximum Qe Average Qe 

4 (Windgate) N/A 0 0 

5 (Redford) 17.2% 0.09 0.0049 

6 (Blacklion) 0.12% 0.14 0.00131 

7 (Delgany) 2.62% 2.94 0.497 

 

For Model 4 (Redford) there was no link flow or downstream tidal level resulting in no link flow being 

recorded and a mass balance error at each timestep of zero. The link flow difference in Model 5 (Redford) 

relates to a difference of 1 m3 volume difference over the entire model duration and has therefore been 

deemed insignificant. The low Qe (mass balance error) values recorded also suggest the model is robust. 

These differences are within tolerances relating to mass balance stated by ISIS. Overall the model results 

imply the models are robust.   To illustrate this, a screenshots of a 'discharge long-section plot' relating to 

each watercourse at peak flow are presented in Appendix A.2.  No significant model instabilities have 

been identified.  

(2) Post Public Consultation Updates: 

Following informal public consultation and formal S.I. public consultation periods in 2015, it was noted that 

flooding relating to a tributary of the Delgany River was not represented and that flooding in relation to the 

Three Trouts Stream and Kilmurray was under-estimated.  The following updates to the model were 

carried out. 

 Downstream end of Delgany River adjacent to the water treatment works has been upgraded to 

represent works which occurred since initial watercourse survey. This included culvert and 

channel upgrade. 

 Two tributaries of the Delgany River were surveyed and added to the hydraulic model.  A 

topographic survey was also carried out in this area and incorporated into the model DTM to 

provide further accuracy.   

These changes resulted in the flood extents that were previously underestimated now being represented 

by the model along the R762 road - seeFigure 4.5.32: Modelled Fluvial Extent  Figure 4.5.32.  The model 

results are further supported by the Key Historical Flooding discussed in Section 4.5.5 (1). The model was 

updated and check flows recalculated with a revised set of flood hazard and risk mapping issued as Final 

to reflect these changes. 
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Figure 4.5.32: Modelled Fluvial Extent in the vicinity of the Delgany River 

(3) Standard of Protection of Existing Formal Defences: 

Defence 

Reference 

Type Watercourse Bank Modelled Standard of 

Protection (AEP) 

1 Wall 1005M (Delgany) Left Unknown (could not be 

surveyed) 

2 Wall 1003M (Redford) Left Unknown (only wall height 

provided, model results to 

indicate standard of 

protection). 
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Figure 4.5.33: Approximate Location of Defence on Delgany River 

Information relating to this defence has been requested from Wicklow County Council and will be included 

in the Delgany model when available. Final mapping submissions will identify areas benefitting from this 

defence. 

 

Figure 4.5.34: Approximate Location of Defence on Delgany River 

2 
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(4) Gauging Stations: 

None on modelled watercourses. 

(5) Other Information: 

Local Authorities commented that Wicklow County Council receive a lot of submissions in relation to the 

surcharge of the culvert structure 1004M00077I, as shown in Figure 4.5.4. It was agreed that this flood 

mechanism is representative of conditions in this area. 

Flooding is also an issue noted by Wicklow CoCo on the Delgany Wood Stream however this watercourse 

is under the catchment size threshold for inclusion in CFRAM Study modelling.  

 

4.5.6 Hydraulic Model Assumptions, Limitations and Handover Notes 

(1) Hydraulic Model Assumptions:   

a) Post-processing of draft final maps was carried out regarding bridge inundation, where flood extents 

were removed from the appropriate AEP event where inundation does not occur. 

b) At cross section 1002A00025I, the Windgate watercourse enters a ‘sink hole’ containing a culvert, 

which the surveyors were unable to access.  The culvert dimensions were taken from the survey at the 

downstream end and the upstream invert was assumed to be 44m AD, approximately 1.6m below the 

channel invert.  A 1m long section of channel was also added with the lower invert level, to represent 

the sink hole. 

c) The downstream ends of the culverts at cross sections 1003M00152I, 1003M00134I, 1003M00122I 

and 1003M00028D, on the Redford watercourse, were not surveyed and the downstream ends were 

assumed to be the same as the upstream ends, with the bed levels interpolated from the nearest 

surveyed channel sections. 

d) The surveyors were unable to access the culvert inlet downstream of cross section 1003M00071J on 

the Redford watercourse.  The location of this inlet was estimated from OS maps, the invert level was 

interpolated from the nearest upstream and downstream surveyed cross sections and the dimensions 

of the culvert were taken from the survey at its downstream end. 

e) The bridge at cross section 1003M00019D has a geometry not suited to modelling with an ISIS bridge 

unit.  A Bernoulli loss unit was used to model the headloss due to this bridge based on the stage – 

area relationship.  Loss coefficients were based on the change in area relative to the upstream 

channel and a coefficient of contraction of 0.3. 

f) The downstream end of the culvert at 1004M00113I, on the Blacklion watercourse, was not surveyed 

and the downstream end was assumed to be the same as the upstream end.  The downstream invert 

level was obtained by interpolation from the nearest surveyed channel section. 

g) The culvert at cross section 1004M00096I was found by the surveyors to have a different diameter 

(1.2m) at its upstream to that at its downstream end (0.9m).  A contraction from 1.2m to 0.9m was 

assumed to occur midway along the culvert.  A Bernoulli loss unit was used to represent the 
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contraction, with the loss coefficients calculated based on the upstream /downstream areas and a 

contraction coefficient of 0.3. 

h) The surveyors were unable to locate the downstream end of the culvert at 1004M00077I, on the 

Blacklion watercourse.  This is the last surveyed cross section on this watercourse.  The culvert is 

assumed to extend 500m to the coastline.  The invert level at the outfall is taken to be 5m AD and a 

short section of channel is included at this level followed by a notional weir and a dummy water level 

boundary.  The culvert dimensions are assumed to be the same as at the upstream end, along its full 

length. Drainage drawings were provided by the Local Authority but the culvert is not identified. The 

drawings are not clear with respect to which drainage systems discharge to the culverted section. 

Wicklow County Council have received a lot of submissions relating to this culvert becoming 

surcharged.  Model results were found to be representative of conditions at this location which do not 

suggest any changes should be made. 

i) Lateral inflows make up approximately 87% of the total inflow to the Blacklion watercourse and, if 

distributed by reach length, around 40% of this flow should be added downstream of the culvert inlet at 

1004M00077I (the last surveyed cross section).  However adding flow directly into the culvert causes 

model instability.  Further, the catchment narrows at this point, suggesting that distributing the flow 

according to reach length might overestimate the proportion to be added along the culvert.  To avoid 

these problems the inflow attributable to the culvert was all added just upstream of the culvert inlet; 

however, this could mean that the flooding due to this culvert is overestimated.  Further investigation 

would be needed to determine whether drains connect onto the culvert to allow the area downstream 

of the culvert inlet to contribute flows or whether these areas drain independently to the sea.  If 

additional flows enter the culvert, its dimensions might change as well, which would increase its flow 

capacity.  This may need to be investigated to obtain a more accurate assessment of the flooding due 

to this culvert if there is concern regarding the draft hazard mapping. 

j) The surveyors were unable to survey the left bank at cross sections 1005M00067W and 

1005M00066X, on the Delgany watercourse due to dense woodland.  An additional point was added 

to these sections based on levels in the nearest upstream and downstream cross sections. 

k) The culvert at 1005M00115I, on the Delgany watercourse, has a weir and significant silting at its 

upstream end.  The inlets to the left and right barrel of this culvert are represented by ISIS orifice units, 

to represent the reduced area of the opening relative to the rest of the culvert. 

l) A number of culverts in the Reford, Blacklion and Delgany models were converted to ISIS symmetrical 

conduits and vertical slots added to the culvert soffits to prevent model instability. 

 

(2) Hydraulic Model Limitations and Parameters:   

a) The ADI (Alternating Direction Implicit) Solver was used in ISIS 2D, as is to be used for most coastal, 

fluvial and surface water models.  Small isolated pockets with Froude number greater than one were 

identified from the model outputs, although a map showing maximum Froude for the full duration of the 

model suggests there are not any areas deemed as significant in proximity to receptors.  The ADI 

solver is considered to 'produce acceptable solutions as it includes methods to reduce the effects of 
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instabilities around supercritical flows', and therefore is considered to be appropriate for this AFA.  

This information was taken from Section 1.2 of the ISIS 2D User Manual. 

b) A model grid size of 5m was used in the 2D domain, refer to Chapter 3.3.2 for further information on 

selection of grid size. 

c) Minimum flows were set in the model to prevent stability problems. The minimum flow in all cases 

were significantly less than the peak flows relating to each modelled event, which will have no effect 

on the flood extents. 

d) The minimum flow at the upstream end of the Windgate watercourse was set to 0.1 m3/s to prevent 

model stability problems. 

e) The minimum flow at the upstream end of the Redford watercourse was set to 0.25 m3/s to prevent 

model stability problems. 

f) The minimum flow at the upstream end of the Blacklion watercourse was set to 0.1 m3/s to prevent 

model stability problems. 

g) The minimum flow at the upstream end of the Delgany watercourse was set to 0.5 m3/s to prevent 

model stability problems. 

h) The Maxitr parameter was increased to 13 for the Delgany watercourse. 

(3) Design Event Runs & Hydraulic Model Handover Notes: 

a) A number of culverts on the Redford watercourse, where it runs parallel to Lower Windgates, have 

insufficient capacity for the 0.1% AEP peak flow.  Water flows overland and along Lower Windgates 

during this event.  Flooding from the culvert at cross section 1003M00089I also affects the R761 and 

The Grove during this event. 

b) Flooding occurs from the culvert at 1003M00071J, on the Redford watercourse, during the 0.1% AEP 

event, affecting one property and an area of open ground. 

c) Flooding occurs from the culvert at 1003M00051I, on the Redford watercourse, during all modelled 

events (10%, 1% and 0.1% AEP).  Flood waters flow along Redford Park before re-entering the 

watercourse.  A number of properties are affected. 

d) Flooding occurs from the culvert at cross section 1004M00077I, on the Blacklion watercourse, during 

the 1% and 0.1% AEP events.  Flood waters flow through the Redford Park estate, affecting a number 

of properties.  During the 0.1% event flood water is trapped by the railway embankment causing 

further flooding in the Mount Haven area.  (Also see model assumptions, points g and h, above) 

e) Flooding occurs due to a lack of capacity at the bridge under Blackberry Lane, on the Delgany 

watercourse, at cross section 1005M00349E, during the 10%, 1% and 0.1% AEP events, causing 

flooding to Blackberry Lane. 

f) Flooding occurs due to a lack of capacity at the bridge under Priory Road, on the Delgany 

watercourse, at cross section 1005M00330D, during the 0.1% AEP event, causing flooding to Priory 

Road. 

g) A footbridge at Glenair Manor, at cross section 1005M00314D, on the Delgany watercourse, has 

insufficient capacity for the 1% and 0.1% AEP events, causing flooding to gardens and an access 
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road. 

h) The bridge under the R761 on the Delgany watercourse, at cross section 1005M000200D, has 

insufficient capacity for the 10%, 1% and 0.1% AEP events, with a significant backing up of flow 

occurring upstream of the bridge.  No flow across the R761 is indicated however. 

i) Flooding occurs both upstream and downstream of the R774, at cross section 1005M00115I, on the 

Delgany watercourse, during the 0.1% AEP event, affecting properties in Charlesland Grove and 

Seabourne View as well as a roundabout on the R774 itself.  This flooding appears to be caused by a 

lack of capacity in the channel, rather than the R774 culvert. 

j) Flooding occurs upstream of the railway bridge at cross section 1005M00003E, on the Delgany 

watercourse, during the 10%, 1% and 0.1% AEP events, causing flooding of the golf course driving 

range area. 

k) Flooding occurs upstream of the golf course access road, at cross section 1005M00023D, on the 

Delgany watercourse, during the 1% and 0.1% AEP events, although this appears to be caused by an 

increase in bed levels at the bridge, rather than by the bridge itself.  A Wicklow County Council 

premises is affected.  A formal defence exists on the left bank, however this was overgrown and could 

not be surveyed and therefore is not currently included in the model. Details of this structure have 

been requested from Wicklow County Council and will be included when received. 

l) Flood defence added on the Redford watercourse has been modelled by modifying 1D/2D link lines, 

which coincide with the location of the flood wall. 

m) As noted in Section 4.5.3(6) only the Delgany River (1005M) was found to be tidally influenced, and as 

such a 50% fluvial AEP event has been included in each of the coastal dominated models. The outlet 

level of other watercourses suggest they will not be tidally influenced by the 0.1% AEP event, 

therefore have been omitted from coastal dominated models. 

(4) Hydraulic Model Deliverables: 

Please see Appendix A.4 for a list of all model files provided with this report. 

(5) Quality Assurance: 

Model Constructed by: 

Model Reviewed by: 

Model Approved by: 

Ian Bentley 

Stephen Patterson 

Andrew Jackson 



 

 

APPENDIX A.1 

Structure Details – Bridges & Culverts 

RIVER BRANCH CHAINAGE ID** 
LENGTH 

(m) 

OPENING 
SHAPE 

 

HEIGHT 
(m) 

WIDTH 
(m) 

SPRING 
HEIGHT 
FROM 

INVERT (m) 

MANNING’S n 

Bridges 

Windgate 315 1002A00012D 3.5 Rectangular 2.1 4.9 N/A 0.075 

Redford 1465 1003M00019D 2.1 Rectangular 3.1 12 N/A N/A 

Delgany 2236 1005M00349E 5.3 Rectangular 0.64 3.04 N/A 0.06 

Delgany 2435 1005M00330D 6.6 Arch 1.51 2.55 0.77 0.06 

Delgany 2597 1005M00314D 2.6 Arch 1.73 1.74 1.49 0.06 

Delgany 3748 1005M00200D 6.3 Arch 2.69 3.5 1.09 0.06 

Delgany 3748 1005M00200D 6.3 Arch 2.69 3.5 1.09 0.06 

Delgany 5516 1005M00023D 9.1 Rectangular 1.6 3.9 N/A 0.06 

Delgany 5516 1005M00003D 4.25 Rectangular 1.88 5.12 N/A 0.06 

Culverts 

Windgate 189 1002A00025I 112 circular 0.6 0.6 N/A 0.02 

Redford 163 1003M00152I 4.4 Circular 0.9 0.9 N/A 0.02 

Redford 332 1003M00134I 5.4 Circular 0.9 0.9 N/A 0.02 

Redford 341 1003M00133I 22.4 Circular 0.9 0.9 N/A 0.02 

Redford 431 1003M00122I 8.4 
Circular 

(twin barrel) 
0.9 / 0.45 0.9 / 0.45 N/A 0.02 

Redford 531 1003M00115I 188 Circular 0.9 0.9 N/A 0.02 

Redford 776 1003M00089I 186 Circular 1.0 1.0 N/A 0.02 

Redford 993 1003M00071J 89 Circular 0.9 0.9 N/A 0.02 



 

 

Structure Details – Bridges & Culverts 

RIVER BRANCH CHAINAGE ID** 
LENGTH 

(m) 

OPENING 
SHAPE 

 

HEIGHT 
(m) 

WIDTH 
(m) 

SPRING 
HEIGHT 
FROM 

INVERT (m) 

MANNING’S n 

Redford 1154 1003M00051J 152 Circular 0.9 0.9 N/A 0.02 

Redford 1365 1003M00028D 6 Arch 1.01 1.38 0.8 0.4 

Redford 1440 1003M00022I 21 Arch 1.47 1.30 0.95 0.4 

Blacklion 134 1004M00133I 6.2 Circular 1.4 1.4 N/A 0.03 

Blacklion 327 1004M00113I 41 Circular 1.2 1.2 N/A 0.02 

Blacklion 549 1004M00096I 155 Circular 1.2/0.9 1.2/0.9 N/A 0.02 

Blacklion 730 1004M00077I 490 Arch 0.76 0.5 0.51 0.02 

Delgany 922 1005M00478I 132 
Circular (twin 

barrel) 
1.55 x2 1.55 x2 N/A 0.025 

Delgany 1081 1005M00465I 15.2 Rectangular 1.84 3.35 N/A 0.02 

Delgany 1290 1005M00444I 109 
Circular (twin 

barrel) 
1.6/1.5 1.6/1.5 N/A 0.025 

Delgany 4583 1005M00115I 41.4 
Rectangular 
(twin barrel) 

1.54 x2 3.08 x2 N/A 0.2 

Structure Details - Weirs 

RIVER 
BRANCH 

CHAINAGE ID** Type 

Delgany 3758 1005M00198W Natural weir 

Delgany 5072 1005M00067W Natural weir 

 

** Structure ID Key: 

 D - Bridge Upstream Face; E - Bridge Downstream Face; I - Culvert Upstream Face; J - Culvert Downstream Face; W - Weir Crest 

 

 



 

 

APPENDIX A.2 

Long Section Plots 

 

Reach 1002A: Windgate Watercourse.  Peak water levels for the 10% (blue), 1% (green) and 0.1% (red) AEP fluvial events. 



 

 

 

 

Reach 1003M: Redford Watercourse.  Peak water levels for the 10% (blue), 1% (green) and 0.1% (red) AEP fluvial events. 

 



 

 

 

 

Reach 1004M: Blacklion Watercourse.  Peak water levels for the 10% (blue), 1% (green) and 0.1% (red) AEP fluvial events. 

 



 

 

 

 

Reach 1005M: Delgany Watercourse.  Peak water levels for the 10% (blue), 1% (green) and 0.1% (red) AEP fluvial events. 



 

 

APPENDIX A.3 

Flow Comparison at HEP Check Points 

Watercourse  HEP Point  AEP 
Check 
Flow 
(m3/s) 

Model 
Flow  
(m3/s) 

Difference 
(%) 

Windgate  1002A  10_1214_1_RPS 

10%  0.24  0.25  +3.7% 

1%  0.45  0.47  +3.9% 

0.1%  0.82  0.85  +3.6% 

Redford  1003M  10_1242_5_RPS 

10%  1.25  1.25  0% 

1%  2.34  2.38  +1.7% 

0.1%  4.24  3.92  ‐7.7% 

Blacklion  1004M  10_553_2_RPS 

10%  0.87  0.54  ‐37.6% 

1%  1.63  1.02  ‐37.3% 

0.1%  2.95  2.39  ‐19.1% 

Delgany  1005M 

10_1461_10_RPS 

10%  5.17  5.48  +6.0% 

1%  9.64  9.60  ‐0.4% 

0.1%  17.38  16.81  ‐3.3% 

10_1461_14_RPS 

10%  5.17  5.91  +14.2% 

1%  9.64  9.91  +2.8% 

0.1%  17.38  17.30  ‐0.4% 

 

The table above provides details of the flow in the model at the downstream and intermediate HEPs 

on the four watercourses as applicable. These flows have been compared with the hydrology flow 

estimation (check flows) and a percentage difference provided. 

 

The majority of the modelled flows are within ±8% of the check flows.  However, the modelled flows on 

the Delgany (10_1461_10_RPS and 10_1461_14_RPS) and Blacklion (10_553_2_RPS) watercourses 

show a larger discrepancy. 

 

In general flows can be expected to increase with distance downstream due to the additional 

catchment area and this is incorporated into the model via the lateral inflows.  It is standard practice to 

distribute the lateral inflows in proportion to reach length; although in some cases this might not be an 

accurate reflection of the way the catchment flows are added to the watercourse, this approach is 

considered reasonable in this case.  Flows may also be reduced with distance downstream due to 

storage-attenuation effects, where significant natural or man-made flood storage exists.  These effects 

are included in the hydrological calculations based on catchment descriptors but are represented more 

directly in the modelling.  In this case the modelled flows are a much closer match to the hydrological 

estimates at the downstream HEP point (10_1461_14_RPS) and this is probably due to the significant 

flood storage available in the area between the two HEP check points.  Since storage effects are 



 

 

potentially better represented by the hydraulic modelling it was decided in this case not to make any 

adjustments to the lateral inflows to improve the match between the modelled flows and the 

hydrological estimates. 

 

Flows on the Blacklion watercourse are affected by the long culvert at its downstream end, which the 

model indicates to have a maximum capacity of 1.14 m3/s.  As a result modelled flows are constricted 

by the capacity of this structure and no overland flow route exists which would allow the catchment 

run-off to bypass the culvert and return to the watercourse. Structure specific hydraulic attenuation of 

this nature is not captured within the hydrological estimates which allow for attenuation due to 

geographical features such as reservoirs and lakes.  Model inflows were reviewed and the sum of the 

inflows was found to be sufficient to reach the hydrologically derived check flow estimate at 

10_553_2_RPS.  It is therefore confirmed that the reduced modelled flow at the check point is due to 

culvert attenuation and it is considered that that the modelled flow is a more accurate representation of 

design flow at this location than the hydrological estimate. This has resulted in significant out of bank 

flooding and attenuation of the peak flow by approximately 40% during the most extreme event relative 

to the hydrologically derived check flow estimate. 

 

When comparing this HEP point with the HEP further downstream, it was suggested the difference 

between model flow and check flow relates to storage-attenuation effects, where significant man-made 

or natural flood storage exists. Although these effects are included in the hydrological calculations 

based on catchment descriptors they are represented more directly in the modelling 

  



 

 

APPENDIX A.4 

 

ISIS 2D .xml Files  ISIS 1D .ief Files  Sub‐Folders 

HA10_GREY4_I2D_DES_Q10.xml 
HA10_GREY4_I2D_DES_Q100.xml 
HA10_GREY4_I2D_DES_Q1000.xml 
HA10_GREY5_I2D_DES_Q10.xml 
HA10_GREY5_I2D_DES_Q100.xml 
HA10_GREY5_I2D_DES_Q1000.xml 
HA10_GREY5_I2D_DES_Q1000_UNDEF.xml 
HA10_GREY6_I2D_DES_Q10.xml 
HA10_GREY6_I2D_DES_Q100.xml 
HA10_GREY6_I2D_DES_Q1000.xml 
HA10_GREY7_I2D_DES_Q10.xml 
HA10_GREY7_I2D_DES_Q100.xml 
HA10_GREY7_I2D_DES_Q1000.xml 
HA10_GREYA_I2D_DES_Q10.xml 
HA10_GREYA_I2D_DES_Q100.xml 
HA10_GREYA_I2D_DES_Q1000.xml 
 

HA10_GREY4_I1D_DES_Q10.ief 
HA10_GREY4_I1D_DES_Q100.ief 
HA10_GREY4_I1D_DES_Q1000.ief 
HA10_GREY5_I1D_DES_Q10.ief 
HA10_GREY5_I1D_DES_Q100.ief 
HA10_GREY5_I1D_DES_Q1000.ief 
HA10_GREY5_I1D_DES_Q1000_UNDEF.ief 
HA10_GREY6_I1D_DES_Q10.ief 
HA10_GREY6_I1D_DES_Q100.ief 
HA10_GREY6_I1D_DES_Q1000.ief 
HA10_GREY7_I1D_DES_Q10.ief 
HA10_GREY7_I1D_DES_Q100.ief 
HA10_GREY7_I1D_DES_Q1000.ief 
HA10_GREY7_I1D_DES_Q10C.ief 
HA10_GREY7_I1D_DES_Q200C.ief 
HA10_GREY7_I1D_DES_Q1000C.ief 
 

ISIS 1D 
ISIS 2D 
Results 

 

  



 

 

1st Level Sub‐
Folder 

2nd Level Sub‐
Folder  3rd Level Folder  Files 

ISIS 2D  Windgate_1002A 

Active Area 
HA10_GREY4_I2D_DES.shp 
HA10_GREY4_I2D_DES.shx 
HA10_GREY4_I2D_DES.dbf 

Links 

HA10_GREY4_I2D_DES_LNK1.shp 
HA10_GREY4_I2D_DES_LNK1.shx 
HA10_GREY4_I2D_DES_LNK1.dbf 
HA10_GREY4_I2D_DES_LNK2.shp 
HA10_GREY4_I2D_DES_LNK2.shx 
HA10_GREY4_I2D_DES_LNK2.dbf 

  Reford_1003M 

Active Area 
HA10_GREY5_I2D_DES.shp 
HA10_GREY5_I2D_DES.shx 
HA10_GREY5_I2D_DES.dbf 

Links 

HA10_GREY5_I2D_DES_LNK1.shp 
HA10_GREY5_I2D_DES_LNK1.shx 
HA10_GREY5_I2D_DES_LNK1.dbf 
HA10_GREY5_I2D_DES_LNK2.shp 
HA10_GREY5_I2D_DES_LNK2.shx 
HA10_GREY5_I2D_DES_LNK2.dbf 
HA10_GREY5_I2D_DES_LNK1_UNDEF.shp 
HA10_GREY5_I2D_DES_LNK1_UNDEF.shx 
HA10_GREY5_I2D_DES_LNK1_UNDEF.dbf 

Buildings 
HA10_GREY5_I2D_DES.shp 
HA10_GREY5_I2D_DES.shx 
HA10_GREY5_I2D_DES.dbf 

 

Blacklion_1004M 

Active Area 
HA10_GREY6_I2D_DES.shp 
HA10_GREY6_I2D_DES.shx 
HA10_GREY6_I2D_DES.dbf 

  Links 

HA10_GREY6_I2D_DES_LNK1.shp 
HA10_GREY6_I2D_DES_LNK1.shx 
HA10_GREY6_I2D_DES_LNK1.dbf 
HA10_GREY6_I2D_DES_LNK2.shp 
HA10_GREY6_I2D_DES_LNK2.shx 
HA10_GREY6_I2D_DES_LNK2.dbf 

    Buildings 
HA10_GREY6_I2D_DES.shp 
HA10_GREY6_I2D_DES.shp 
HA10_GREY6_I2D_DES.shp 

 

Delgany_1005M 

Active Area 
HA10_GREY7_I2D_DES.shp 
HA10_GREY7_I2D_DES.shx 
HA10_GREY7_I2D_DES.dbf 

  Links 

HA10_GREY7_I2D_DES_LNK1.shp 
HA10_GREY7_I2D_DES_LNK1.shx 
HA10_GREY7_I2D_DES_LNK1.dbf 
HA10_GREY7_I2D_DES_LNK2.shp 
HA10_GREY7_I2D_DES_LNK2.shx 
HA10_GREY7_I2D_DES_LNK2.dbf 
HA10_GREY7_I2D_DES_LNK3.shp 
HA10_GREY7_I2D_DES_LNK3.shx 
HA10_GREY7_I2D_DES_LNK3.dbf 
HA10_GREY7_I2D_DES_LNK4.shp 
HA10_GREY7_I2D_DES_LNK4.shx 
HA10_GREY7_I2D_DES_LNK4.dbf 
HA10_GREY7_I2D_DES_LNK5.shp 
HA10_GREY7_I2D_DES_LNK5.shx 
HA10_GREY7_I2D_DES_LNK5.dbf 



 

 

1st Level Sub‐
Folder 

2nd Level Sub‐
Folder  3rd Level Folder  Files 

ISIS 2D 

Delgany_1005M  Buildings 
HA10_GREY7_I2D_DES.shp 
HA10_GREY7_I2D_DES.shx 
HA10_GREY7_I2D_DES.dbf 

Greystones_Coastal 

Active_Area 
HA10_GREYA_I2D_DES.shp 
HA10_GREYA_I2D_DES.shx 
HA10_GREYA_I2D_DES.dbf 

Links 
HA10_GREYA_I2D_DES.shp 
HA10_GREYA_I2D_DES.shx 
HA10_GREYA_I2D_DES.dbf 

DTM   

326000_209000_2m_dsm_ing.asc 
327000_209000_2m_dsm_ing.asc 
327000_210000_2m_dsm_ing.asc 
327000_211000_2m_dsm_ing.asc 
327000_212000_2m_dsm_ing.asc 
327000_213000_2m_dsm_ing.asc 
328000_209000_2m_dsm_ing.asc 
328000_210000_2m_dsm_ing.asc 
328000_211000_2m_dsm_ing.asc 
328000_212000_2m_dsm_ing.asc 
328000_213000_2m_dsm_ing.asc 
328000_214000_2m_dsm_ing.asc 
329000_210000_2m_dsm_ing.asc 
329000_211000_2m_dsm_ing.asc 
329000_212000_2m_dsm_ing.asc 
329000_213000_2m_dsm_ing.asc 
330000_210000_2m_dsm_ing.asc 
330000_211000_2m_dsm_ing.asc 
Tile325k_205k.asc 
Tile325k_210k.asc 

2D_Roughness    HA10_Mannings.asc 

ISIS 1D 

Windgate_1002A   

HA10_GREY4_I1D_DES.dat 
HA10_GREY4_I1D_DES.zzs 
HA10_GREY4_I1D_DES_Q1000.ied 
HA10_GREY4_I1D_DES_Q100.ied 
HA10_GREY4_I1D_DES_Q10.ied 

Redford_1003M   

HA10_GREY5_I1D_DES.dat 
HA10_GREY5_I1D_DES.zzs 
HA10_GREY5_I1D_DES_Q1000.ied 
HA10_GREY5_I1D_DES_Q100.ied 
HA10_GREY5_I1D_DES_Q10.ied 

Blacklion_1004M   

HA10_GREY6_I1D_DES.dat 
HA10_GREY6_I1D_DES.zzs 
HA10_GREY6_I1D_DES_Q1000.ied 
HA10_GREY6_I1D_DES_Q100.ied 
HA10_GREY6_I1D_DES_Q10.ied 

Delgany_1005M   

HA10_GREY7_I1D_DES.dat 
HA10_GREY7_I1D_DES.zzs 
HA10_GREY7_I1D_DES_Q1000.ied 
HA10_GREY7_I1D_DES_Q100.ied 
HA10_GREY7_I1D_DES_Q10.ied 
HA10_GREY7_I1D_DES_Q1000C.ied 
HA10_GREY7_I1D_DES_Q200C.ied 
HA10_GREY7_I1D_DES_Q10C.ied 



 

 

1st Level Sub‐
Folder 

2nd Level Sub‐
Folder  3rd Level Folder  Files 

Results 

ISIS 1D MIN‐MAX   

HA10_GREY4_I1D_DES_2_Q1000.csv 
HA10_GREY4_I1D_DES_2_Q100.csv 
HA10_GREY4_I1D_DES_2_Q10.csv 
HA10_GREY5_I1D_DES_5_Q1000.csv 
HA10_GREY5_I1D_DES_5_Q100.csv 
HA10_GREY5_I1D_DES_5_Q10.csv 
HA10_GREY6_I1D_DES_3_Q1000.csv 
HA10_GREY6_I1D_DES_3_Q100.csv 
HA10_GREY6_I1D_DES_3_Q10.csv 
HA10_GREY7_I1D_DES_8_Q1000.csv 
HA10_GREY7_I1D_DES_8_Q100.csv 
HA10_GREY7_I1D_DES_8_Q10.csv 
HA10_GREY7_I1D_DES_8_Q1000C.csv 
HA10_GREY7_I1D_DES_8_Q200C.csv 
HA10_GREY7_I1D_DES_8_Q10C.csv 

ISIS 1D UNSTEADY 
RESULTS 

 

HA10_GREY4_I1D_DES_2_Q1000.zzl 
HA10_GREY4_I1D_DES_2_Q1000.zzn 
HA10_GREY4_I1D_DES_2_Q100.zzl 
HA10_GREY4_I1D_DES_2_Q100.zzn 
HA10_GREY4_I1D_DES_2_Q10.zzl 
HA10_GREY4_I1D_DES_2_Q10.zzn 
HA10_GREY5_I1D_DES_5_Q1000.zzl 
HA10_GREY5_I1D_DES_5_Q1000.zzn 
HA10_GREY5_I1D_DES_5_Q100.zzl 
HA10_GREY5_I1D_DES_5_Q100.zzn 
HA10_GREY5_I1D_DES_5_Q10.zzl 
HA10_GREY5_I1D_DES_5_Q10.zzn 
HA10_GREY6_I1D_DES_4_Q1000.zzl 
HA10_GREY6_I1D_DES_4_Q1000.zzn 
HA10_GREY6_I1D_DES_4_Q100.zzl 
HA10_GREY6_I1D_DES_4_Q100.zzn 
HA10_GREY6_I1D_DES_4_Q10.zzl 
HA10_GREY6_I1D_DES_4_Q10.zzn 
HA10_GREY7_I1D_DES_8_Q1000.zzl 
HA10_GREY7_I1D_DES_8_Q1000.zzn 
HA10_GREY7_I1D_DES_8_Q100.zzl 
HA10_GREY7_I1D_DES_8_Q100.zzn 
HA10_GREY7_I1D_DES_8_Q10.zzl 
HA10_GREY7_I1D_DES_8_Q10.zzn 

ISIS 2D MAX DEPTH   

HA10_GREY4_I1D_DES_Q1000.asc 
HA10_GREY4_I1D_DES_Q100.asc 
HA10_GREY4_I1D_DES_Q10.asc 
HA10_GREY5_I1D_DES_Q1000.asc 
HA10_GREY5_I1D_DES_Q100.asc 
HA10_GREY5_I1D_DES_Q10.asc 
HA10_GREY6_I1D_DES_Q1000.asc 
HA10_GREY6_I1D_DES_Q100.asc 
HA10_GREY6_I1D_DES_Q10.asc 
HA10_GREY7_I1D_DES_Q1000.asc 
HA10_GREY7_I1D_DES_Q100.asc 
HA10_GREY7_I1D_DES_Q10.asc 
HA10_GREYA_I1D_DES_Q1000C.asc 
HA10_GREYA_I1D_DES_Q200C.asc 
HA10_GREYA_I1D_DES_Q10C.asc 



 

 

GIS Deliverables - Hazard 

Flood Extent Files (Shapefiles) Flood Depth Files (Raster) Water Level and Flows (Shapefiles) 
Fluvial Fluvial Fluvial 
E18EXFCD001F0 E18DPFCD001F0 E18NFCDF0 
E18EXFCD010F0 E18DPFCD010F0  
E18EXFCD100F0 E18DPFCD100F0  
   
Coastal Coastal Coastal 
E18EXCCD001F0 E18DPCCD001F0 E18NCCDF0 
E18EXCCD005F0 
E18EXCCD100F0 

E18DPCCD005F0 
E18DPCCD100F0 

 

   
Wave Overtopping Wave Overtopping  
N/A N/A  
   
Flood Zone Files (Shapefiles) Flood Velocity Files (Raster) Flood Defence Files (Shapefiles) 
E18ZNA_MCDF0 
E18ZNB_MCDF0 

Fluvial 
E18VLFCD001F0 
E18VLFCD010F0 
E18VLFCD100F0 
 
Coastal 
E18VLCCD001F0 
E18VLCCD005F0 
E18VLCCD100F0 
 
Wave Overtopping 
N/A 

N/A 

   
   

 
 
 

 

 



 

 

GIS Deliverables - Risk 

Specific Risk - Inhabitants  (Raster) General Risk - Economic (Shapefiles) General Risk-Environmental (Shapefiles) 
Fluvial   
E18RIFCD100F0   
E18RIFCD010F0   
E18RIFCD001F0   
   
Coastal   
E18RICCD100F0   
E18RICCD005F0   
E18RICCD001F0   
 


