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Introduction 
Morphological pressures caused by hydraulic 
modifications to the Eddleston Water (Scottish 
Borders, see Figure 1) have been historically 
registered since the eighteenth century. This 
study compared the current situation with a 
hypothetical scenario which aimed to counter 
two consequences of the historical 
straightening of the stream: - the two 
communities in the catchment, Eddleston and 
Peebles, are frequently affected by floods; 
and, the river has been classified as “poor” 
ecological status under the Water Framework 
Directive (WFD), because of these past 
hydro-morphological alterations to the 
channel, banksides and stream course. 

 

 

 

 

 

 

 

 
Figure 1. Study Area location 

 
Two main objectives were established for this 

study. The first one was to evaluate an 

alternative scenario in which natural flood 

management techniques were applied in the 

Eddleston Water riparian zone. This was done 

by hydraulic modelling of the current situation 

and comparing this with a scenario, where the 

natural meandering course of the stream was 

restored and land use modified. The second 

objective was to compare the Ecosystem 

Services (ES) delivered under the current 

situation with that which might occur in the 

scenario, where reduction of flood risk was 

prioritised as the key regulating service.  

 

 

 

 

 

 

 

 

 
 

 

Figure 2. Project research Aim 

Objective 1 – Hydraulic modelling 
A historical map was used to inform the 

choice of the course of the meandering 

stream in the constructed scenario. The new 

land uses assigned in the riparian zone 

(floodplain) sought to optimise flood risk 

reduction and restoration  of natural habitats, 

without affecting roads or infrastructure.  

 

 

 

 

 

 

 
Table 1. Comparison of characteristics of the modeled 

scenarios  

 

CityCat (NOAH 2D) software, developed by 

Newcastle University, was used for the 

hydraulic modelling. LiDAR data was 

available, but the detail and size of the area 

modelled necessitated access to massive 

computing capacity and complex 

computational processes. Working with 

Newcastle University, it was possible to 

access this, along with technical expertise to 

help ensure quality control. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 3. a) Recorded flood wave at upstream origin of the 
model. b) Modeled flood wave, 6.5 Km downstream of the 

origin, at Peebles 

 

Comparison of the results from modelling 

showed that flood risk in the two communities 

in the catchment  would be reduced. The 

flood wave took longer (4 additional hours in 

the case of Peebles) to arrive at these 

locations, compared with the current situation 

(See Fig 3, comparison at Peebles), and the 

wet area in the urban zone was reduced. 

Additionally, the new meandered shape of the 

stream doubled the area of wetlands 

generated along the riparian zone (26 has to 

55.5 ha). This is important for a restoration of 

natural habitats in the flood plain (Fig 4). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 4. Comparison of wetlands  generated in the 

riparian zone 

 

Objective 2 - Ecosystem services 
Delivery of nine ecosystem services was 

assessed in the second part of this study. 

They were chosen from those in the UKNEA,  

as these were considered to be the most 

relevant to this study. Relative change in the 

delivery of ES was then assessed through a 

survey of experts. Each was asked to provide 

a rating, from 0 to 5 (0 – no delivery, 5 highest 

delivery) of the 9 services as delivered under 

the current situation and the constructed 

scenario.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 5. Comparison of Ecosystem Services delivery  

 
The results show that under the constructed 

scenario, food and timber provisioning would 

be markedly reduced in terms of ES delivery. 

As expected, the rating for flood regulation 

was significantly increased. The 6 remaining 

ES also increased (Fig 5). Maps were created 

for each ES (see Fig 6 floodplain biodiversity), 

as a means to show this on the ground 

 

Conclusions 
The two stages of this study explored the 

potential advantages and consequences of 

restoring the river to a more natural condition. 

However, neither analysis considered either 

economic viability or social acceptability. They 

focused only on ES and the impact of 

prioritising flood risk reduction in the riparian 

zone, as indicated by the modelling. This 

approach could be developed as a tool to 

explore potential options for river restoration 

with land managers and communities in the 

floodplain 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 6. Ecosystem Services delivery map 
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  CURRENT 

SITUATION 

SCENARIO 

SITUATION 

Central line river 

length 

9.9 Km 10.5 Km 

Sinuosity* 1.27 1.34 

Grassland 50.6% 0.0 % 

Buildings and roads 18.3% 18.3% 

Woodland 7.1% 51.8% 

Wetlands 10.7% 26.4% 
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