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ACRONYM and PROJECT TITLE 
HYDROFOR 
Assessment of the Impacts of Forest Operations on the Ecological Quality of Water 

 
REPORTING PERIOD 
July 2013 to December 2013 

 
PROJECT TEAM  
Principal Investigators:  
Professor Michael Bruen (UCD) 
Dr. Mary Kelly-Quinn (UCD) 
Co-Investigators: 
Mr. John Clarke (UCD) 
Mr. Tom Drinan (UCC) 
Mr. Hugh Feeley (UCD) 
Ms. Joanne Finnegan (NUIG) 
Dr. Conor Graham (UCC) 
Dr. Simon Harrison (UCC) 
Dr. Mark Healy (NUIG) 
Professor John O’Halloran (UCC) 
Dr. Michael Rodgers (NUIG) 
Project Manager: 
Mr. Sean Blacklocke (UCD) 

 
COMPLETION DATE 
December 2013 

 
OBJECTIVES 

• Undertake a review of international and national literature on potential impacts of 
forestry on surface water quality with respect to acidification, eutrophication and 
sedimentation at the various stages in the forest life cycle. 

• Compile a database of relevant data from previous projects dealing with forest- 
surface water interactions and explore the data for relationships between factors. 

• Undertake temporal and spatial assessment of the inputs from forest activities and 
impacts (acidification, eutrophication, sedimentation) from planting to felling, on 
the hydrochemical and ecological quality of water taking into account mitigation 
measures. 

• Quantify nutrient and sediment losses to water in relation to the nature, scale and 
duration of forestry activities in a sub-set of instrumented catchments. 

• Test  the  effectiveness of  buffer  strips  in  ameliorating inputs  of  nutrients  and 
sediments from forest operations and consider design guidelines for the planning, 
construction and maintenance of buffer strips. 

• Evaluate the likely impact of expansion of forest cover in Ireland on hydro-ecology. 

http://www.ucc.ie/academic/zeps/pages/staff/harrison_s.htm
http://www.ucc.ie/academic/zeps/pages/staff/harrison_s.htm
http://www.nuigalway.ie/civileng/staff/mark_healy.html
http://www.ucc.ie/academic/zeps/pages/staff/harrison_s.htm
http://www.nuigalway.ie/civileng/staff/mr.html
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PROGRESS AGAINST OBJECTIVES AND DELIVERABLES 
 

Presented in this report are highlights of progress on HYDROFOR work packages (WP) for the 
period July 2013 through to December 2013 and work planned through to the conclusion of 
the project on 30th. 
 
The following work packages were completed before or during the previous reporting 
period: 
 
WP2B1 (Supplemented Scope) Assessment of impacts and measures at reforested planting sites 
WP3A2 Assessment of impacts at mature forest river sites 
WP3A3 Longitudinal effects of mature forested subcatchments 
WP3B1 Hydrochemical impacts of forests and forestry on small peatland lakes 
WP3B2 Impacts of forests and forestry on benthos and zooplankton in peatland lakes 
WP3B3 Impacts of forests and forestry on selected biological functions in peatland lakes 
WP4A1 Instrumented assessment of impacts and measures at harvesting sites 
WP4B1-5 Effectiveness of buffer strips to reduce runoff pollution from harvesting operations 
 
As previous technical progress reports detail the findings from these work packages, and as 
the forthcoming draft summary of preliminary findings report summarises them, this final 
technical progress report focuses exclusively on work not yet completed. This includes the 
following: 
 

• Journal article publications 
• Draft summary of preliminary findings 
• Final report with accompanying synthesis report 
• Database 
• End-of-project workshop 
• Statistical modelling 
• Water quality modelling 
• Assessment of long-term impacts at an afforested planting site 
• Establishment of a water quality monitoring programme for Delphi Woodlands Project 
• Examination of Influences of atmospheric variables mature forest acidification 
• Assessment of projected Coillte clearfelling coup sizes 
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WP1 PUBLICATIONS, PUBLIC DISSEMINATION, DATA MANAGEMENT & MODELLING 
 

Journal Articles 
 
Table 1 lists the project’s peer-reviewed journal articles completed this reporting period. 
 
Table 1 HYDROFOR journal articles submitted for publication: July 2013-December 2013 

 
 

Authors 

 
 

Year 

 
 

Title 

 

 
Journal 

Graham C.T., 
Drinan T.J., 
Harrison S.S.C. 
& O’Halloran J. 

2013 Relationship between plantation 
forest and brown trout, growth, 
energetics and population 
structure in peatland lakes in 
western Ireland 

Forest Ecology and Management 

Finnegan, J., 
Regan, J.T., 
O’Connor, M., 
Wilson, P., 
Healy, M.G. 

2014 Implications of applied best 
management practice for 
peatland forest harvesting 

Ecological Engineering 

 

 Table 2 lists the remaining intended journal articles scheduled for completion in 2014. 

   Table 2 HYDROFOR journal articles scheduled for submission in 2014 
 
 

Lead Author 

 
 

Title 

Sean Blacklocke Review of approaches to characterise spatial statistical relationships between 
forestry operations and associated water quality impacts 

Sean Blacklocke Performance of empirical models to predict water quality impacts from forestry 
operations in Ireland 

Sean Blacklocke Geographic associations between projected clearfelling operations and water 
quality stations in Ireland  

   John Clarke Water quality impacts associated with the windrowing of forested 
catchments in upland peat areas in Co. Wicklow, Ireland 

John Clarke Review of the impacts of forest operations on the ecological quality of water: 
3 Hydrology and water quality impacts from forest planting operations 

John Clarke Water quality impacts associated with the harvesting of forested catchments 
in upland peat areas in Co. Wicklow, Ireland 
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John Clarke Review of the impacts of forest operations on the ecological quality of water: 
2 Hydrology and water quality impacts from forest harvesting operations 

Hugh Feeley Review of impacts of forest operations on the ecological quality of water.     
1 Biology and water quality impacts associated with mature conifer forest 
plantations 

Hugh Feeley The seasonal response of macroinvertebrates to the effects of episodic 
organic acidity in formally episodic mineral acidic headwater streams 

Conor Graham Impact of plantation forestry on the diet of salmonids in peatland lakes 

Conor Graham Effect of commercial plantation forestry on forestry food webs: insights from stable 
isotope analyses of carbon, nitrogen and sulphur 

 
Final Reports 
 
A draft summary of preliminary findings report will be submitted in February 2014. The 
document presents nineteen of the project’s total twenty-two hypotheses along with summaries 
of each of their respective corresponding methods, results and conclusions. The document 
explains that the following three experiments are still underway: 
 

• Assessment of long-term impacts at an afforested planting site 
• Examination of Influences of atmospheric variables on a mature forest site 
• Projected trends in felling coup size throughout Ireland 

 
In addition to bullet-listed conclusions derived directly and respectively from the results of the 
nineteen hypotheses investigated and completed, five general conclusions are also presented. 
 
A draft final project report and final synthesis report will also be submitted in February 2014. 
 
Database 
 
The project’s completed database will be submitted at the conclusion of the project or any time 
in the interim upon request. Work populating the database will continue to be ongoing until the 
conclusion of the project. 
 
End-of-Project Workshop 
 
Finally, an end-of-project workshop is planned for 8th April at University College Dublin. After 
thorough deliberations, an agenda was agreed that would include a presentation from Coillte on 
mitigation measures potentially relevant to the impacts highlighted in the project’s draft 
summary of preliminary findings report. It was agreed with the Steering Committee that the 
HYDROFOR Project would in the run-up to the workshop refrain from commentary on measures 
not directly studied throughout the course of the project. It was agreed that the project team 
would confer with the Steering Committee subsequent to the workshop on the appropriate 
approach to making suggestions on or recommendations for mitigation measures 
implementation in the future in Ireland.  
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Statistical Modelling 
 
While statistical analyses on the data generated in the project’s workpackages have been 
completed respectively by workpackage leaders, the statistical analysis and modelling of the 
consolidated data in the project’s master database was not advanced to any significant degree 
during this reporting period. This is due to delays in constructing the consolidated database. The 
delays are attributable in large part to complications associated with normalising data from 
complementary studies and delays in acquiring key data inputs from Coillte. The project team 
has discussed these delays and have agreed that significant efforts to develop predictive models 
from as-yet completed datasets would be inefficient and inadvisable. As the database 
construction nears completion in early 2014, and as remaining tasks are completed, the 
statistical modelling work will be undertaken at an aggressive pace. 
 
Water Quality Modelling 
 
Efforts to model sediment and nutrients in HYDROFOR’s instrumented headwater streams and 
small upland catchments (~10 ha) has proven most challenging. Headwater streams are critical 
environments for the macroinvertebrates upon which much of Ireland’s fishery resources rely, 
and a large portion of Ireland’s waterways are headwater streams. So the endeavour to model 
these streams has been given top priority by the project. However, the typical catchment scale 
in which many of the widely available commercial water quality models are optimised to work is 
greater than 2,500 ha. By using high temporal resolution data to calibrate an existing available 
model, it was hoped that a better understanding of the sources and causes of water quality 
impacts in headwater streams in Ireland would be gained. In undertaking this effort, it was 
intended that the unknown effects of scale, both temporal and spatial, would also be explored.  
 
MIKE 11 
A number of models were identified as being suitable candidates based on availability, reliability 
(based on HYDROFOR literature reviews) and ability to model the selected parameters 
effectively. MIKE 11 offers both hydrological and hydraulic components that make it perfect for 
modelling catchments and incorporating structures into the channel. It is a deterministic, 
conceptual lumped hydrological model. The input data requirements of this model are flow/level 
data from the stream, meteorological data (rainfall, evapotranspiration, temperature and 
radiation) and physical catchment parameters. The setup of the model itself requires a number 
of files to work. These include a boundary data file, a network file and a cross section file. The 
boundary data file contains recorded flow and level data. The network file can be imported as a 
GIS shapefile and contains the stream network that will be modelled. It can be created in MIKE 
11 GIS by tracing in the river network, adding catchment nodes, delineating the catchment and 
exporting the file to MIKE Zero. The cross sectional file requires cross sections of the 
stream/river channel that will be modelled. These can be manually entered from site surveys or 
they can be extracted from a digital elevation model (DEM). The DEM contains information on 
the terrain's surface elevations. Using MIKE 11, GIS stream cross sections can be extracted from 
the digital elevation model. 
 
The resolution of the DEM that was initially available to the project to use for this effort was 
20m x 20m. This means that when the terrain was surveyed using lidar, terrain elevations were 
recorded every 20m. In between these 20m postings, the terrain elevations are interpolated 
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using a number of different methods and software depending on where the data was purchased. 
When the stream cross sections were extracted from the 20x20m DEM using MIKE 11 GIS, the 
resolution of the data proved to be poor. The typical channel width of streams within the 
network were <10m. The stream cross sections generated from the DEM typically didn't even 
show the presence of a river channel at all. Using a more detailed 5m x 5m DEM, the stream 
network was identified and a lot more detail was provided when stream cross sections were 
extracted. In some locations however a finer DEM was required as the river channel width 
decreased to <5m. Using surveyed cross sections at catchment outlets and cross sections 
extracted from the 5m DEM for the rest of the river channel, the cross section file was created.  
 
The hydrodynamic model requires inflow data at the top of the stream as well as outflow data at 
the bottom of the modelled stream. Due to the small size of the headwater streams and 
catchments for which the data was collected, recording flow at the top of the catchment was 
impossible due to poor stream definition and a flow of near zero at these upstream locations. 
Using the catchment model within MIKE 11 NAM (a model adaptation), the upstream flow can 
be generated using catchment characteristics, surface-rootzone definitions, ground water 
definitions, snow melt definitions, irrigation definitions, initial conditions and time series files of 
rainfall, evaporation and observed discharge from the catchment. The catchment model can 
then be coupled with the HD model and run together. The catchment model proved very difficult 
to run on such a small scale.  
 
Initial runs of the model showed flow and water level errors at cross sections and a number of 
instability issues relating to the rainfall runoff component also. All of the errors were related to 
the scale in which the model was run. The 5m DEM also did not prove to be detailed enough.  
 
It was decided to change the modelling approach and to separate out the work into two 
different models- a hydrological model for modelling the catchment and a hydraulic model for 
modelling structures within the stream such as the silt trap at the Kilkoagh site. Suitable models 
were identified for each- SWAT for the hydrological model and HEC-RAS for the structures 
model.  
 
SWAT 
SWAT is a physically based, distributed catchment model used to predict land management 
practices on water. The model input requires stream network data, flow and water level data, 
sediment and nutrient data, a soils layer, a land use layer and meteorological data. The 5m DEM 
was used to accurately define, delineate and set up the watershed, identifying small channels 
that feed into the study stream. A new soils layer was constructed for blanket peat based on 
values obtained from literature. The hydrological characteristics of blanket peat are important in 
these sites. This model allows more information to be included such as soil type definitions and 
land use definition and has to date proven more successful at modelling on this fine scale. 
Modelled rainfall has shown to be almost identical to gauged data and modelled flow is almost 
calibrated to recorded flow. Work is ongoing to include sediment data in the model. When 
completed in 2014, this model will be expanded temporally and spatially. 
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HEC-RAS 
HEC-RAS is a hydraulic model and is capable of modelling a stream network where inflow and 
outflow data is available. It is also able to model different in-stream structures such as silt traps 
and weirs. As well as flow it also has sediment and water quality components. The model has 
been set up using a smaller stretch of a stream channel that has been surveyed. Flow and water 
quality data were collected upstream and downstream and silt trapping structures were placed 
in between these points. The flow component of this model is prepared in HEC-RAS and the 
sediment data has been added to the model. Work is still ongoing. When completed in 2014, this 
model will provide useful information on the design and location of silt traps and the 
ability/limitations of modelling them within a stream channel.  
 
WP2 Planting 
 
WP2A1.1 (Scope Change) Assessment of long-term impacts at an afforested planting site 
 
The PEnrich site was instrumented by the HYDROFOR Project team during the first half of 2013. 
Throughout the second part of 2013, an additional five visits were made and one round of 
samples was taken. However, the decision was made to not use the samples taken during this 
and several subsequent storms due to the lack of standing water and flow in three of the four 
passive sampling sites. As shown in Figure 1, the passive samplers at locations 1 and 2 are in 
man-made drainage channels, and the sampler at location 4 is near the headwaters of the small 
stream that runs alongside the afforested plot. 
 
 

 
Figure 1 PEnrich instrumented afforested site 

 
Figure 2 shows the water levels present at these sites throughout 2013. 
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Figure 2 PEnrich site passive sampling locations 
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Increased streamflows are expected in the first half of 2014, and samples acquired during 
storms with these higher flows (i.e., comparable to those taken by the PEnrich Project in 2003) 
will be retained and used in the comparative analysis of water quality between planting time 
(2003) and a decade later. If streamflows do not rise before March of 2014, the first three 
storms will be sampled with grab samples taken at passive sampling sites 1, 2 and 4. 
 
WP2A1.2 (Scope Change) Establishment of a water quality monitoring programme for the       
Delphi Native Woodlands Project 
 
In November 2013, and subsequent to a GIS mapping exercise based on paper maps acquired 
from Greenbelt, Ltd., a visit was made by the project team to the native woodlands plantations 
in the Delphi Valley. The intent of the visit was to confirm the selected sampling locations and 
to agree terms of access with the property owner. During this visit, the extent to which the 
paper maps were inaccurate became rapidly apparent. Neither the plantation delineations nor 
the intended sampling points coincided with the coordinates as originally mapped.  
 
Subsequent to that visit, HYDROFOR and the property owner agreed that another visit in early 
2014 would be made for the purposes of surveying the site with GIS mapping equipment. This 
will entail delineating the plantations, mapping the sampling sites and taking the first round of 
water quality samples at those sites. This survey and initial sampling, along with a document 
outlining the proposed water quality monitoring programme for the Delphi Valley Native 
Woodlands Project, will comprise the work under this task. 
 
WP3 Mature Forest 
 
WP3A1 Examination of Influences of atmospheric variables on mature forest acidification 
 
All sampling at the FutMon site was completed during this reporting period. A preliminary 
analysis of the data strictly from this site alone is inconclusive regarding influences of 
atmospheric variables on stream acidification in mature forested catchments. However, an 
effort is underway to couple these data with a broader dataset created by the HYDROFOR 
Project which will significantly expand the sample size for this inquiry. It is hoped that this larger 
sample of water quality and atmospheric data from mature forested catchments will be large 
enough to reveal cause-and-effect relationships amidst the multitude of relevant variables with 
large variances. This analysis will be concluded in early 2014. 
 
WP4 Clearfelling 
 
WP4A2 (Scope Change) Projected trends in felling coup size throughout Ireland 
 
Coillte agreed to provide the data needed to complete this analysis during this reporting period. 
The data are expected to be delivered in January 2014, after which time the analysis will be 
conducted. This will include an assessment of felling coup size trends by region through time.
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DESCRIPTION OF PROJECT MANAGEMENT ISSUES INCLUDING STAFFING & EQUIPMENT 
 
A second time extension was granted to the project during this reporting period extending the 
project timeline from 31st December 2013 to 30th April 2014. The need for the additional no-fee 
extension was attributable to the difficulty in identifying study sites appropriate to the scope of 
work for Work Packages 2A1 and 4A2. 
 
A review of remaining labour, travel and subsistence, and consumables (including equipment) 
budgets was done in December 2012. Adequate budgetary resources are available to complete 
the scoped tasks in full. Personnel are also currently in place to meet labour demands through to 
30th April 2014. 
 
Professor Michael Bruen, Dr. Mary Kelly-Quinn, Sean Blacklocke and John Clarke have all 
expressed intent to remain available to the project as needed subsequent to its formal conclusion 
on 30th April 2014. It is anticipated that minor report revisions may be needed along with some 
final administrative housekeeping during the remainder of 2014. Further, it is expected that John 
Clarke and Sean Blacklocke will be completing journal articles through to the end of 2014. 

 
 

SUMMARY OF OBJECTIVES FOR THE REPORTING PERIOD JANUARY TO JUNE 2013 
 
The following are the key objectives scheduled to be met before the project concludes: 
 

• Submit six additional articles to peer-reviewed journals. 
• Complete sampling under Work Package 2A1 (i.e., three storms at the PEnrich Sites). 
• Conduct final project workshop and integrate proceedings into draft final report. 
• Acquire Coillte field logs data for instrumented planting and clearfelling sites. 
• Populate database with 100% of all intended data. 
• Establish water quality monitoring programme for Delphi Native Woodlands Project. 
• Submit draft summary of preliminary findings report. 
• Complete statistical, hydrological and hydraulic modelling. 
• Submit final project report and synthesis report. 
• Make final submission of database to SAFER administrator. 


