






Buttle et al. 2000, 2005), there have
been few attempts to place these find -
ings into a national con text, to
facil i tate extrap o la tion of results to
other sites of inter est, and to iden tify
par tic u lar for est land scapes in Can ada
for which there is lit tle or no infor ma -
tion on hydrologic prop er ties and
pro cesses. A cen tral com po nent of the
HELP pro ject is the devel op ment of a
hydrologic data base that com piles
mea sure ments and data, based on the
fol low ing cri te ria:

1. the research addresses at least one
hydrologic vari able (e.g.,
streamflow, soil mois ture stor age,
ground wa ter, stream tem per a ture, 
lake out flows);

2. pub lished ref er ence to the site
must be avail able (e.g., jour nal
arti cles, gov ern ment reports);

3. exact loca tion of the site must be
avail able;

4. the dom i nant veg e ta tion is for est
cover and a descrip tion of this
cover is avail able;

5. a descrip tion of for est
man age ment activ i ties and/or
for est dis tur bance includ ing tim ing 
of events must be avail able; and

6. a descrip tion of the dates and
dura tion of the study is avail able.

Not all research stud ies that met these
cri te ria will be included in the data -
base due to data avail abil ity.
Avail abil ity of data depends on
research ers being will ing and able to
share pub lished data, or lim ited por -
tions of unpub lished data, and on the
sta tus of the data set. Some research
stud ies, espe cially those that began in

the late 1960s and early 1970s, have
exceeded the length of most research
pro fes sion als’ careers, lead ing to many 
scat tered or lost data sets. There fore, a 
sec ond ary ben e fit to the HELP pro ject
is the archiv ing of pub lished data, to
make them readily avail able for future
research. 

Based on the above cri te ria, 46
research stud ies have been iden ti fied
(Fig ure 3). These stud ies are dis trib -
uted across the coun try and rep re sent
most of the major for ested ecozones in 
Can ada, except the more north erly,
boreal, and grass mixed-for est types
(Hud son Plains, Taiga Shield, Boreal
Cor dil lera, and Taiga Plains). Most
research stud ies have expe ri enced
some type of for est man age ment
activ ity, pre dom i nantly clearcut har -
vest ing. In three of the research

36 Streamline Watershed Management Bulletin  Vol. 12/No. 1 Fall 2008

Fig ure 3. Loca tion of for est hydrol ogy research study sites in dif fer ent ecozones of Can ada.
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stud ies, wildfires were the dom i nant
dis tur bance (Fishtrap Creek, BC;
South ern Rock ies, AB; and Swan
Hills/FORWARD, AB). Nine undis -
turbed or older, sec ond-growth
stud ies are also included (Wolfe Creek, 
YT; Upper Gray Creek, BC;
Utikuma/HEAD, AB; Lac Laflamme,
QC; Lac de la Tirasse, QC; Lake Claire,
QC; Hermine, QC; Dorset, ON; and
Kejimkujik, NS) and are impor tant ref -
er ence sites. Each Cana dian hydrol ogy 
research study is described on the
HELP Web site at
http://canforhydro.org. Indi vid ual
metadata pages can be obtained for
each study, includ ing infor ma tion on
the long-term cli mate pat tern of the
region and the cli ma tic con text of the
study period. A descrip tion of the
land scape of each site, the exper i men -
tal design, and con tact infor ma tion are 
also included.
The fol low ing are some gen eral trends
noted in the char ac ter is tics of these
research sites. Approx i mately half of
the research sites are still active; not all 
have ongo ing sci en tific research, but
mon i tor ing is still under way (Table 1).
Many of these sites pos sess long-term
data records, which are invalu able for
study ing hydroecologic change under
vari able cli mate con di tions. Regret ta -
bly, main tain ing fund ing for these sites 
is often dif fi cult (Peter Tschaplinski,
Fred Beall, David Gluns, Erland
MacIsaac, and Mar tin Seto, pers.
comm.). Asso ci a tions with other gov -
ern ment agen cies to col lect data (i.e.,

Mete o ro log i cal Sur vey of Can ada
[MSC] or Water Sur vey of Can ada
[WSC]) have main tained the mon i tor -
ing (e.g., Hay ward Brook, Nashwaak,
Kejimkujik) or pre served archived data
records (e.g., ELA, Streeter Creek, and
Mar mot Creek) for many sites, extend -
ing their lon gev ity.
The pri mary hydrologic vari able col -
lected at 95% of the study sites is
streamflow. The hydrologic vari able for 
the remain der is water tem per a ture or
lake out flows. Most sites have col -
lected a min i mum of air tem per a ture
and pre cip i ta tion (rain and snow)
data, unless a rep re sen ta tive MSC site

was located close by. Many research
sites with pri mary mete o ro log i cal sta -
tions also have addi tional
mete o ro log i cal mea sure ments (e.g.,
wind, solar radi a tion, rel a tive humid -
ity) and hydrologic vari ables (e.g.,
snow stud ies, ground wa ter, soil mois -
ture). Twenty-two stud ies have aquatic 
ecol ogy mea sure ments (e.g., fish er ies
stud ies) and/or water qual ity mea sure -
ments (e.g., water chem is try, dis solved 
oxy gen). 

One char ac ter is tic of the research sites
is the dis par ity of scales between for est 
hydrol ogy research and readily avail -
able hydrologic data, which is
pri mar ily the WSC hydrologic archive.
Most research water sheds are less than 
10 km2 (Fig ure 4), while most WSC
gauged water sheds are 100 to over
1000 km2. Data from the WSC sites are 
readily avail able nation wide, and thus
are likely to form the con cep tual mod -
els of hydrologic pro cesses in a
par tic u lar land scape. How ever,
research typ i cally focusses on
hydrologic pro cesses that are mea -
sured at much smaller scales, and it is
largely unknown how spe cific
hydrologic vari ables change with basin 
scale. For exam ple, empir i cal and
mod el ling stud ies in for ested land -
scapes in Ontario have shown that the 
range of vari abil ity of streamflow
prop er ties (low flows in cen tral

Streamline Watershed Management Bulletin  Vol. 12/No. 1 Fall 2008 37 

Continued on page 38

Table 1. Period of record for lon ger-term, active, and dis con tin ued Cana dian for est
hydrol ogy research study stud ies. Hydrologic mon i tor ing is ongo ing at active sites listed in
ital ics, but it is unclear if spe cific for est hydrol ogy research pro jects are under way at these
sites.

Status Study site and province

Active
³ 30 yr 

Dorset, ON
Marmot Creek, AB 
Carnation Creek, BC 

Nashwaak, NB
Kejimkujik, NS
Experimental Lakes Area (ELA), ON

Active
20–29 yr

Turkey Lakes Watershed (TLW), ON 
Lac Laflamme (Montmorency Forest), QC 
Upper Penticton Creek, BC

Active
10–19 yr

Wolfe Creek, YT
Lac Claire, QC
Malcolm Knapp, BC

Redfish Creek, BC
Stuart-Takla, BC

Discontinued
> 10 yr 

Catamaran Brook, NB
Tri Creeks, AB
Spring Creek, AB
Streeter Creek, AB
REVEW (Montmorency Forest), QC

Fig ure 4. Fre quency dis tri bu tion of water shed areas for research study sites in Can ada
com pared with the WSC hydrologic data base. The WSC sites have nat u ral, unreg u lated
mea sure ments. The water shed area used to rep re sent each research site was the area of the
larg est sub-water shed, in cases where mul ti ple bas ins were stud ied.



Ontario, San ford et al. 2007; mean
annual peak run off in south ern
Ontario, Buttle and Eimers 2008) may
be con sid er able for small drain age
bas ins but begins to sta bi lize above a
par tic u lar basin size thresh old. Such
behav iour is con sis tent with the Rep re -
sen ta tive Ele men tary Area (REA)
con cept, which hypoth e sizes self-sim i -
lar ity in basin response above a
thresh old area and a ten dency of
larger bas ins to aver age the vari abil ity
in local run off pat terns seen across
smaller areas (Wood et al. 1988). This
behav iour needs to be con sid ered
when attempt ing to use the results
from research bas ins to pre dict the
cumu la tive effects of for est man age -
ment activ i ties for larger drain age
bas ins. The occur rence and mag ni tude 
of these crit i cal thresh old areas should
be exam ined for var i ous for est
land scapes.

Sum mary
A better under stand ing of the com -
mon al i ties and dif fer ences in
hydrologic prop er ties and pro cesses of 
Can ada’s var i ous for est land scapes is
needed to advance the study and
man age ment of for est water resources. 
This endeavour will assist in the tai lor -
ing of for est man age ment guide lines
to regional con di tions (i.e., at the pro -
vin cial scale or finer), while pro vid ing a 
com mon frame work at the national
scale. The HELP pro ject was ini ti ated
to assist in this task through a series of
objec tives. Two of these objec tives
described here are (1) the design of a
clas si fi ca tion sys tem for char ac ter iz ing
key hydrologic con trols in for est land -
scapes across Can ada, and (2) the
cre ation of a national data base of for -
est hydrol ogy research that can be
used to eval u ate the clas si fi ca tion
scheme. Work on these and other
objec tives of the HELP pro ject noted in 
this paper is ongo ing. Prog ress on the
HELP pro ject , as well as access to the
for est hydrol ogy data base, can be
obtained on the Cana dian For est
Hydrol ogy Web site at
http://canforhydro.org, and through
the bi-annual HELP news let ter 
(con tact: Dr. Fred Beall,
fredbeall@nrcan.gc.ca). 

For fur ther infor ma tion, con tact:

Jim Buttle 
Depart ment of Geog ra phy
Trent Uni ver sity
Tel: (705) 748-1011 ext. 7475
Email: jbuttle@trentu.ca
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