Flood estimation – calculation record
Site/project name: 
Date: 
Introduction
This document is a supporting document to the Natural Resources Wales Flood Estimation Technical Guidance Note V4, published in 2026. It provides a template for recording calculations and decisions made during flood estimation. It will often be complemented by more general hydrological information given in a project report. The information given here should be enough to enable the work to be reproduced.
Note 1: Table, content or page layout can be adapted to best present relevant information. Additional rows should be added to, or removed from tables as appropriate.
Note 2: Probability of flood occurrence is traditionally expressed within Hydrology as a Return Period, this is the average time between years with at least one larger flood. It can also be expressed as Annual Exceedance Probability (AEP), and this is often more appropriate to use when communicating with non-hydrologists. Return Period has been retained within this document but can be replaced with AEP if wished.
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Abbreviations
	AEP
	Annual exceedance probability

	AMAX
	Annual maximum flow

	AREA
	Catchment area (km2)

	BFI
	Base flow index

	BFIHOST19
	Base flow index derived using the revised (2019) HOST soil classification

	BFIHOST19_Scaled
	Base flow index derived using the revised (2019) HOST soil classification, updated in 2025 to better account for correlations with FARL2015

	DPLBAR
	Mean drainage path length (km)

	DPSBAR
	Mean drainage path slope (m/km)

	FARL
	FEH index of flood attenuation due to reservoirs and lakes

	FARL2015
	FEH index of flood attenuation due to reservoirs and lakes using 2015 spatial data

	FEH
	Flood Estimation Handbook

	FPEXT
	Floodplain extent

	HOST
	Hydrology of soil types soil classification

	NRFA
	National river flow archive

	POT
	Peaks over a threshold

	QMED
	Median annual maximum flow (with Annual Exceedance Probability of 50% / return period 2 years)

	ReFH
	Revitalised flood hydrograph – used for rainfall runoff method

	SAAR6190
	Standard average annual rainfall (mm) for years 1961 to 1990 

	SAAR9120
	Standard average annual rainfall (mm) for years 1991 to 2020 

	SPR
	Standard percentage run-off

	Tp 
	Time to peak 

	URBEXT2000
URBEXT2015
	Index of urban extent using 2000 spatial data
Index of urban extent using 2015 spatial data

	WINFAP
	Windows Frequency Analysis Package – can be used for FEH statistical peak flow method
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1.1	Overview of requirements for flood estimates
	Item
	Comments

	Give an overview which includes:
purpose of study
names of river/s 
location 
number of calculation points and if peak flows or hydrographs are required
previous relevant calculations 
availability of flood history
	


1.2	Overview of catchment
	Item
	Comments

	Brief description of catchment, including key features needing consideration or reference to section in accompanying report. 
Map/s should be presented here or in section 2.1 of this report.
	


1.3	Source of flood peak data
	Item
	Comments

	Was the NRFA Peak Flows dataset used? If so, which version?
	Version 14, released August 2025. This contains data up to water year 2023-24 at most sites. (Update text if needed)


1.4	Gauging stations (flow or level)
Within, or near to, the study area. Most stations will be included on National River Flow Archive (NRFA), but other stations may also be available. 
	Watercourse
	Station name
	NRFA number 
	Grid reference
	Catchment area (km2)
	Location relative to study area (eg, within), note any significant differences in catchments (eg URBEXT)

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


1.5	Data available at each gauging station
	Station name or number
	Start and end date on NRFA
	Suitability (Pooling/ QMED/ Neither)? 
	Update for this study?
	Comments on data availability (quality is covered in next section).  If not a QMED or pooling station then describe how data will be used e.g. for Tp calculation or QMED calculation from daily mean flow 

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


1.6	Data quality at each gauging station 
	Station name or number
	Comments on rating quality focusing on QMED and above 
e.g. degree of extrapolation, availability of recent flow gaugings, amount of scatter in the gaugings, bank full level and out of bank flow

	
	

	
	

	
	


1.7	Other data available and how it has been obtained
Consider flood history and local data if available. 
	Type of data
	Source of data 
	Details and reference/link to relevant reports

	Historic flood data 
	
	

	15-min river level/flow and rainfall data for events (if carrying out Tp or ReFH analysis)
	
	

	Results from previous studies
	
	


1.8	Initial choice of approach
	Item
	Comment

	Outline the conceptual model. Address questions such as:
Where are the main sites of interest?
What is likely to cause flooding at those locations? (e.g. peak flows, flood volumes, combination of peaks, groundwater, snowmelt, tides)
Might those locations flood from runoff generated on part of the catchment only e.g. downstream of a reservoir?
	

	Any unusual catchment features to account for? For example:
highly permeable (BFIHOST19_Scaled> 0.65) 
urbanised – consider choice of method carefully; consider artificial drainage and storm sewer inflow and outflows
major reservoir influence – consider flood routing
extensive floodplain storage – consider choice of method carefully
	

	Initial choice of method(s) and reasons
Will the method often known as FEH Hybrid be used for peak flow estimates? (Statistical for QMED to 1% AEP, then growth factor from ReFH applied to 1% event for events to 0.1% AEP) 
If not appropriate, describe why and give details of the other method/s to be used.
What method will be used for hydrograph calculation?
Will the catchment be split into sub-catchments/intervening areas? If so, how will flows for intervening areas be estimated?
	

	Software to be used including version number/s: 
	


[bookmark: _Toc54691463][bookmark: _Toc214890736]Locations where flood estimates are required
2.1	Map of study area, including subject site(s) and gauging stations (where applicable).
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2.2	Summary of subject sites
The table below lists the locations of subject sites. Use site codes in all subsequent tables to save space.
	Site code
	Watercourse
	Site Name (description)
	Easting
	Northing
	AREA (km2)
	Peak flow, hydrograph or both required?

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


2.3	Checking catchment descriptors
	Item
	Comment

	Record how catchment boundary was checked
Describe any changes
Add maps if needed
	

	Method for updating URBEXT2000 (used in Rainfall Runoff method) and/or URBEXT 2015 (used in Statistical Method): 
OS 1:50,000 Map
UKCEH Landcover Map
OS Open Built Up Areas Dataset
If the catchment is rural, it is likely be appropriate to keep URBEXT values as they are or to use the General Urban expansion factor calculated for year of interest 
	

	[bookmark: _Toc54691464]Record how other catchment descriptors were checked, especially soils
Describe any changes
Include a before and after table if necessary
	




2.4	Important catchment descriptors at each subject site (incorporating any changes made)
	Site code
	AREA (km2)
	BFIHOST 19
	BFIHOST 19_Scaled
	FARL
	FARL 2015
	SAAR6190 (mm)
	SAAR9120 (mm)
	URBEXT 2000
	URBEXT 2015
	Changes
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3.1	Donor stations and QMED adjustment factors
Note that donor catchments will usually be rural but may be urban provided this is accounted for in the adjustment process. Include a map and any notes on QMED calculation as appropriate.  
	Station 
	Record Length

	Is station hydrologically connected to subject site/s?  Ie, upstream / downstream 
	QMED Observed (A) (m3/s)
	QMEDUrban Catchment descriptors (B) (m3/s)
	Adjustment ratio (A/B)
	Chosen or rejected, with reasons and other comments

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


3.2	Overview of estimation of QMED at each subject site
There is a presumption that catchment descriptor with donor transfer method will be used. If an alternative method was utilised, add a table to record details and reasons as appropriate. 
Urban adjustment procedures should be applied regardless of whether the subject site is rural or urban.
	Site code
	Watercourse
	QMEDurban catchment descriptors (m3/s)
	NRFA numbers for donor stations used 
	Distance moderation  applied? 
	QMED adjustment ratio 
	QMEDurban donor adjusted (m3/s)
	Notes

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


3.3	Derivation of pooling groups 
Several subject sites may use the same pooling group. 
The composition of pooling groups should be presented in the Appendix.
	[bookmark: _Hlk49442299]Pooling group name
	Site for which pooling group was derived 
	If applied to more than one site, list their codes 
	Method: Single Site / with History / Pooled? 
Include reasons for choice of method
	Changes made to default pooling group, with reasons
Include any sites that were investigated but retained in the group


	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Were non-flood year adjustments made to any stations? if so give details
	

	URBEXT2015 threshold used to create pooling group(s).
	We recommend that this is set to 0.3 to make maximum use of available data and that growth curves are deurbanised appropriately 

	Have pooling group growth curves been deurbanised? 
	


3.4	Derivation of flood growth curves at subject sites
A pooling group derived at one location can be applied to estimate growth curves at several ungauged sites. However, each site may have a different urban adjustment, and therefore different growth curve parameters.
Any relevant frequency plots, particularly showing any comparisons between single-site and pooled growth curves (including flood peak data on the plot) should be shown in an Appendix.
	Site code
	Pooling group name
	Distribution used and reason for choice
	Was an urban adjustment made?
	Growth factor for 100-year return period (1% AEP) event 

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


3.5	Flood estimates from the statistical method
	Site code
	Flood peak (m3/s) for the following return period or AEP events

	
	2
50%
	5
20%
	10
10%
	20
5%
	30
3.3%
	50
2%
	75
1.3%
	100
1%
	200
0.5%
	500 0.2%
	1000
0.1%
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[bookmark: _Toc214890738]Revitalised flood hydrograph (ReFH) method for peak flow estimation
This section records calculations for peak flow estimates and will generally use default parameters.  If different calculations are subsequently made for hydrographs, details should be recorded in section 5.
4.1	Design events for ReFH method for peak flow estimation
	Site code
	Changes made to drained area descriptors?
	Season of design event (summer or winter)
	Recommended Storm duration  (hours)
	Comments

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


4.3	Peak flow estimates from the ReFH method 
Urban estimates should be used for all sites
	
	Flood peak (m3/s) for the following return periods (in years) or AEP

	Site code
	2
50%
	5
20%
	10
10%
	20
5%
	30
3.3%
	50
2%
	75
1.3%
	100
1%
	200
0.5%
	500
0.2%
	1000
0.1%
	100:1000 
1%:0.1%
ratio

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Describe how do peak flows compare to statistical estimates (figures presented in section 6.1) 
	


[bookmark: _Toc54691466][bookmark: _Toc214890739][bookmark: _Hlk53397810]Revitalised flood hydrograph (ReFH) method for model inflow hydrographs
5.1	Parameters for ReFH model for model inflow hydrographs
This section records calculations for model inflow hydrographs, parameters may have been calibrated and storm durations changed. 
If parameters are all estimated from catchment descriptors, they are easily reproducible, so it is not essential to record them here –Just enter ‘all’ under site code and ‘Catchment descriptors’ under method. Table can be amended as needed.
	Site code
	Details of method 
Catchment descriptors (CD)
Tp (Time to peak) calculation
Optimisation (Calibration Utility)
	CD Tp (hours)

	Adjusted Tp if different (hours)

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	Description of any Tp calculation or calibration work, add references to other documents where appropriate  
	


5.2	Design events for ReFH method for model inflow hydrographs
	Storm duration (hours)
	ARF
	Source of Storm Duration and ARF
	Why Chosen

	
	
	
	

	
	
	
	

	
	
	
	

	Were hydrographs scaled to alternative peak flow estimates? If so, give details
	

	Provide link/reference to location of hydrographs or provide in appendix
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6.1	Comparison of peak flow estimates from different methods
This table compares peak flows from the ReFH method, FEH Statistical method and any available previous study at each site for two key return periods. Note and explain any significant difference from previous studies.
	
	QMED (50% AEP)
	100-year return period / 1% AEP

	Site code
	Statistical 2025
	ReFH
	Previous Study
	Comment
	Statistical 2025
	ReFH
	Previous Study
	Comment

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


6.2	Final peak flow estimates
	
	Flood peak (m3/s) for the following return periods (in years) or AEP

	Site code
	2
50%
	5
20%
	10
10%
	20
5%
	30
3.3%
	50
2%
	75
1.3%
	100
1%
	200
0.5%
	500
0.2%
	1000
0.1%
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	State choice of method, i.e. 
· Hybrid approach (Statistical for QMED to 100 year, ReFH growth factor from 100yr applied to statistical 100yr, for rarer events)  
· Statistical
· ReFH
	


6.3	Uncertainty
Give what information you can on uncertainty in the flood estimates

	Site Code
	95% confidence interval factor for QMED (eg 0.48-2.1 for ungauged locations with 0 donors)
	95% confidence interval factor for 100 year (1% AEP) flood
	Comments, include comments on QMED estimation method, gauging station relative location/s, record length, data quality, consistency between stations, flood history and catchment characteristics 

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


6.4	Hydrographs for modelling
	[bookmark: _Hlk53588426]How were these calculated, for example, scaling ReFH hydrographs to final flow estimates, adjusting Cini? include link/reference to hydrographs.
	

	How will flows be applied in the model. If intervening areas are used, will hydrographs be adjusted to better match downstream flows, or will best estimate inflows be used and resulting downstream flows accepted? 
	


6.5	Checks
	Are the results consistent, for example at confluences?
	

	What do the results imply regarding the return periods of floods during the period of record?
	

	What is the 100-year growth factor? Is this realistic?
(The guidance suggests a typical range of 2.1 - 4.0)
	

	If 1000-year flows have been derived, what is the range of ratios for the 1000-year flow over 100-year flow?
	

	What is the range of specific runoffs (l/s/ha)? Are there any inconsistencies?
	

	How did the results compare with those of other studies?
Explain any differences and conclude which results should be preferred
	

	Are the results compatible with the longer-term flood history?
	

	Describe any other checks on the results
	


6.6	Assumptions and limitations 
	List the main assumptions made specific to the study
	

	Discuss any particular limitations
For example, applying methods outside the range of catchment types for which they were developed
	

	Comment on the suitability of the results for future studies
For example, at nearby locations or for different purposes
	

	Give any other comments on the study
For example, suggestions for additional work
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Please include details of your pooling group(s)
Pooling group composition

Additional supporting information
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