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ACRONYM and PROJECT TITLE 
HYDROFOR 
Assessment of the Impacts of Forest Operations on the Ecological Quality of Water 
 
REPORTING PERIOD  
Nov 2008 to Apr 2009 
 
PROJECT TEAM 
Principal Investigators: 
Professor Michael Bruen (UCD) 
Dr. Mary Kelly-Quinn (UCD) 
Co-Investigators: 
Ms. Reilly Dibner (NUIG) 
Mr. Tom Drinan (UCC) 
Mr. Hugh Feeley (UCD) 
Professor John O’Halloran (UCC) 
Dr. Simon Harrison (UCC) 
Dr. Mark Healy (NUIG) 
Mr. John Regan (NUIG) 
Dr. Michael Rogers (NUIG) 
Project Manager: 
Mr. Sean Blacklocke (UCD) 
 
COMPLETION DATE 
August 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. 
 
PROGRESS AGAINST OBJECTIVES AND DELIVERABLES  
The following is an account of project accomplishments with reference to the 
project’s objectives and revised work package structure, which is shown in Figure 1.  
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      Figure 1. Revised W
ork Package Structure 
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Given that many of the activities in these first few months of the project were 
undertaken pursuant to prerequisite or co-requisite objectives to the six core 
objectives listed above, an extra category of objectives is presented at the beginning 
of the following section of the report. These activities fall under Work Package 1 – 
Desktop Studies and Project Administration. So too do the first two objectives 
related to the review of literature and the assemblage of relevant data.  
 
The remainder of the report details early progress towards achieving the other 
project objectives. 
 
WORK PACKAGE 1: Desktop Studies and Project Administration 

 
OBJECTIVE: Prerequisites/Co-requisites to Achieving Core Objectives 
 
a) Develop Conceptual Model 
 
In the later part of 2008 and the earlier part of 2009, a conceptual model for the project was 
discussed, developed and detailed. Figure 2 below is an illustration. 
 

 
 

Figure 2. Conceptual Model for HYDROFOR 
 
b) Refine Scope of Work /Work Plan 
 
After a series of four project partner workshops and several close consultations with three 
project advisors and one Steering Committee member, in March of 2009 the first draft of 
the refined scope of work for the HYDROFOR project was distributed to all project 
participants. Upon receipt and distribution of comments on this document, it was redrafted 
with slight modifications to the work package structure, clarification on the research topics, 
and additional detail on methods to be employed.  
 
c) Initiate Partner Coordination Plan 
 
Workshops – A series of project partner workshops were held between November 2008 and 
May 2009 to exchange ideas about how HYDROFOR endeavors could be fashioned to best 
achieve the project’s objectives. All workshops were well attended and one included 
presentations from two of the project advisors and one of the project Steering Committee 
members.  
 
Web Site – The HYDROFOR project web site was published in November 2008 and includes 
full details about the project’s objectives, participants, schedule and facilities. The web site 
also features a page for publishing project reports over the next four years. Finally, a 
private, password-protected ‘dropbox’ page is accessible via the web site where draft 
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documents have been and will continue to be posted and where access to both the 
literature portal and consolidated database will be provided. 
 
d) Initiate Inter-Project Coordination Plan 
 
HYDROFOR partners have initiated in-person contact with participants of three major 
complimentary projects: FOREM, FORFLUX & STIMULUS. Data from each of these projects 
has been acquired and a working relationship with these researchers is now established and 
ongoing.  
 
e) Initiate Public Dissemination Plan 
 
Publications – To date, only one article on HYDROFOR has been published – a short synopsis 
of the project that appeared in the COFORD annual report published in early 2009. 
 
Conference Presentations – At the ENVIRON ’09 Conference in Waterford in February 2009, 
HYDROFOR’s project manager gave a presentation introducing the multi-institutional, multi-
disciplinary study plan to an audience of roughly forty interested parties. Further, in April, 
an abstract for a paper detailing the statistical analysis methods to be employed later in the 
project was also accepted for podium presentation at the International Water Association’s 
Diffuse Pollution Specialty Conference in October 2009 in Seoul, Korea. 
 
2011 Conference – At the suggestion of Steering Committee members at the first meeting in 
December 2008, HYDROFOR began to explore the potential for hosting a conference in 
Dublin in 2011 or 2012 on the interactions of forestry and the water environment. With the 
assistance of one Steering Committee member, a prominent European forestry research 
organization has agreed to review a proposal to support this effort. Drafting and project 
partner agreement of this proposal is currently underway. 
 
f) Initiate Project Advisor Consultations 
 
Multiple consultations between project partners and project advisors have taken place over 
the past six months. HYDROFOR’s advisors now span the following institutions: University 
College Dublin, Trent University, Central Fisheries Board, National Park Service and Coillte. 
HYDROFOR’s advisor at Coillte has been instrumental in providing guidance on acquiring 
necessary GIS forestry data and has met with project partners at Coillte headquarters and 
on site at forested areas on multiple occasions. 
 
OBJECTIVE: 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. 
 
a) Construct Literature Portal 
 
In March, the architecture of the search-engine-based literature portal slated for posting through 
the HYDROFOR website dropbox was distributed to all project partners via a literature portal model 
spreadsheet. Reviewers of the model were shown how users would able to search for pdf 
documents collected in the literature review process by multiple combinations of the relevant 
subcategories of the following major variable headings:  
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• Sources (e.g., harvesting) 
• Pathways (e.g., peaty podzols) 
• Receptors (e.g., mayflies) 
• Measures (e.g., riparian buffers) 

 
The interim spreadsheet-based version allows the user to ‘click’ in the appropriate cell to get a list of 
hyperlinks to pdf documents with information pertaining to the referenced topic. Major headings’ 
lists include all literature in the subcategories’ lists and any materials with only generalities at the 
level of the major heading. Although the portal is built, still being resolved are copyright issues 
associated with posting the pdf documents to web space. Currently, HYDROFOR’s project manager is 
in talks with UCD’s library regarding the provision of the search engine user interface and legal 
posting of copyrighted pdf documents to university web space. 
 
b) Draft Literature Review(s) 
 
Hundreds of papers were reviewed pursuant to drafting the HYDROFOR literature review. 
All documents have been converted to portable document files (pdf) so that they will be 
accessible to the widest variety of readers. Because the review aims to capture key relevant 
knowledge not only from Ireland but also internationally, the challenge of dealing with an 
abundance of literature across multiple subtopics (e.g., acidification, sedimentation, 
eutrophication, harvesting, mature forests, felling, etc.) has resulted in the project’s decision 
to draft three distinct literature reviews dealing with planting, mature forests and 
harvesting.  
 
At 31st May 2009, only some section restructuring remains to be done on these deliverables, 
as a reasonably complete set of papers has been referenced and conclusions about key 
study priorities and research gaps have already been gleaned from the text of these reviews. 
 
OBJECTIVE: Compile a database of relevant data from previous projects dealing with 
forest-surface water interactions and explore the data for relationships between factors. 
 
a) Establish GIS Mapping Project(s) 
 
With foresight to future data needs and hydrologic and water quality modeling applications 
that will be dependent on the GIS (Geographical Information System) work underway by 
HYDROFOR, the decision was made to build parallel GIS projects in multiple GIS software 
applications. The main GIS project was initially built in the open source programme 
MapWindows because it supports multiple hydrologic and water quality models that 
operate in the most recent version of the United States’ EPA’s Basins software programme. 
Because other potentially useful water modeling programmes run in the previous and latest 
versions of Environmental Systems Research Institute’s ArcMap software programme (e.g., 
Danish Hydrological Institute’s MIKE models), parallel GIS projects for HYDROFOR are being 
built in these applications as well.  
 
At 31st May 2009, the following key GIS ‘layers’ are operational in the three GIS projects: 
rivers, lakes, water body risk assessment score, geologies, soils, subsoils, digital elevations 
(allows calculations of slope, contributing catchment delineations, etc.), hydrometric areas, 
catchments, subcatchments, counties, land use, and forested land cover circa 1998 (FIPS 
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07). The soils layers require verification on a site-by-site basis due to the disparity of quality 
of these data amongst counties in Ireland.  
 
Also, the 1998 forestry layers have proven to be ineffective in facilitating the identification 
of many relevant study sites. For example, research into acidification effects from mature 
forests on igneous geology and peaty soils was identified as a study priority due to the high-
risk status associated with water bodies adjacent to these sites. Matching the relevant in-
house layers (noted above) visually with up-to-date forestry layers, which due to the 
sensitive nature of these data are held exclusively by Coillte and accessible only via its 
MapViewer tool at Coillte headquarters, has proven a significant challenge.  
 
Coillte is thus currently assisting HYDROFOR to acquire and integrate directly into the 
HYDROFOR GIS projects its up-to-date forested land cover layers for selected potential study 
sites. These GIS layers to be acquired from Coillte include, among other things, geo-
referenced data on each forest property’s planned fell year and species composition – data 
that are critical to the HYDROFOR study design and fundamental to finalising a work plan.  
 
Having these up-to-date forestry layers integrated directly into the HYDROFOR GIS projects 
will allow a comprehensive search for most appropriate study sites to be conducted and will 
ultimately provide for the best data to be utilized when hydrologic and water quality 
modeling work commences. 
 
b) Construct Consolidated Database 
 
Figure 3 is an illustration of work underway to build the HYDROFOR consolidated database. 
 
The architecture of the consolidated database generally mirrors that of the literature portal. Even 
prior to the addition of data generated via HYDROFOR Work Packages 2-4, users will be able to 
assemble a variety of original datasets comprised of combined and re-collated data from various 
previous complimentary projects.  Once HYDROFOR data are added to this master database, the 
potential to explain the effects of forestry on water resources in Ireland will expand again 
considerably.  
 
For instance, a user of the HYDRFOR consolidated database will be able to create a ‘new’ dataset 
from FORWAT and HYDROFOR data comparing pH measurements and percent forest cover (within 
contributing catchments) for an original assemblage of sampling points that share characteristics 
such as stream order, geology and soil type. An analyst using this dataset will then in turn be able to 
run original statistical analyses that will reveal the extent to which these two sets of observations 
(pH and forest cover) are correlated. Additionally, more sophisticated cause-and-effect modeling 
might actually reveal the extent to which the sources of acidification within these forested areas 
actually cause stream pH to be depressed. Such models can ultimately be used to make predictions 
about the ecological response of waterways to dense forestation practices. 
 
In addition to re-collating and normalizing data from previous relevant projects so that it blends 
uniformly with HYDROFOR data, a full GIS-based characterization of many study sites is being 
conducted so that unexploited variables can be calculated and added to these datasets (e.g., 
distance between monitoring sites and downstream forest perimeter, soil subcategories, etc.) 
 
The consolidated database is an on-going effort that will run throughout the life of the project, as it 
contains data from previous projects and all data generated pursuant to HYDROFOR. 
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      Figure 3. M
odel for Consolidated Database 



10 
 

WORK PACKAGES 2 – 4: Field Work at Planting, Mature and Felling Sites 
 
OBJECTIVE: 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.   

 
Some pilot fieldwork has been undertaken at a number of river and lake sites. Study site 
scouting and pilot sampling began in February on the Annalecka Brook and associated 
tributaries running through the Ballinagee Property of the Hollywood Forest in the King’s 
Catchment (Wicklow Mountains). Samples (water and macroinvertebrate) were taken 
before and during felling, and post-felling sampling is planned. The following hydrochemical 
parameters were sampled at stations upstream, adjacent to and downstream of two distinct 
areas being clearfelled: 
 

Total Phosphorous  pH Aluminium  Chloride  
Suspended Sediments  Nitrate  Ammonia  Sulphate  
Dissolved Organic Carbon  Nitrite  Potassium  Alkalinity  
Total Organic Nitrogen  Calcium  Magnesium  Silicate 
Soluble Reactive Phosphorous  Sodium  Total Hardness  

 
Study site scouting and pilot sampling at over 40 small lake sites across Counties Galway, 
Cork, Kerry and Clare has also been ongoing for the past six months. Hydrochemical 
parameters that have been sampled include: 
 

pH Soluble Reactive Phosphorous Colour 
Nitrite Total Phosphorous Aluminium 
Ammonium Dissolved Organic Carbon Alkalinity 

 
OBJECTIVE: 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. 
 
Experiment site selection and preparatory work commenced early this year in the Altahoney 
Forest along the Altahoney River. The study site is located in the Burrishoole Catchment in 
north County Mayo.  Work at this site will compare the effectiveness of a mature coniferous 
forest buffer with a naturally regenerated peatland buffer.    
 
In 2006, the forest was clear-felled to a set-back of approximately 50m on the west and 
approximately 50m on the east bank of the Altahoney River.  The east side of the river was 
selected for the study based on slope, age of forest, and avoidance of potentially 
confounding factors, such as the access road.  After six months of intensive searching, this 
site was determined to be the best for studying buffer function pre- and post-felling. 
 
Three replicate sampling plots and control plots in each of the cover types have been 
established and a full characterization of the site has been completed.  The experimental 
plots are 25m long by 3.5m wide.  Each plot captures flow from half of two furrows and two 
planted ribbons between the two furrows. The plots are sealed to a depth of approx 0.5m 
along the entire length and width.   


