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i) show how DO works for small, medium and large forest catchments in
south-western Nova Scotia, Canada

i) And in connection with the forest hydrology moderHyM(Ballandet al.,
2006)

Iv) THgandMeHgflux determinations with DOG andForHyM
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U Empirical models, based on regressions with, e.g., stream discharge

U Process models (single to multiple layers), e.g., DocMod n(Gdetie and
Aber, 1997),DyDodMichalzik et al. 2003), INCA (Futter et al. 2009)

dDOC

e DDCpmd - Dﬂcmnsumptinn — DOCretention

—DOC m1r1 DDLleach

U Landscape models (SWAT, TOPMODEL), in relation to hydrological response
units, flowpaths, and flow routing
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DOE3 Approz
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Theoretical and empirical background observations (uplands):

Net DOC production is proportional to rate of net primary production (NPP) and organic
matter decay, both increase with increasing soil moisture and temperature

DOC fluxes from forest litter increase with increasing DOC pool size within the forest flc

DOC concentrations in soil leachates is not strongly related to changing soil moisture
conditions

Net DOC production decreases drastically down the soil profile
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Water flowingsurficiallythrough wet areas and wetlands
provide most of the strearentering DOC

Wetland flooding dilutes surface accumulated DOC
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Landscape model

Dominant upland DOC flow: fairly quick tricklewn towards subterranean
groundwater pools and flow channekofvpath 1)

Within the soil, much of the surfaegenerated DOC is lost or retained through
(i) biological degradation (A layers),
(iladsorption within the Aland Feenriched B and BC layers.

Flow along the fractured bedrock surface is subject to pooling and weather activation
with transfer of newly formed DOC to stream delayed.

Wetlands transfer wetlandjenerated DOC into the draining streams directly,
but there is a delay as well

Overall basin to stream transfers depend on saeta (4,) to basin area (# ratios,
as follows:
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DOC concentrations: uplands

MC(t — w )
[DOCw (£)] = ki
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DOC concentrations: wetlands

[DOCy(t)] = kpoc MiE]tL{JU)
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where represents the delay times

koqCthe production coefficients

and MC and T the soil moisture and temperature conditions
Eais the activation energy of the DOC production process




FOREST :
WATERS. /
Research Ce ’ A r

Study areas and basins with ¥ S&€EEE. / 7 Cape Breton
cartographic wetarea S e ) '
dellneatlon ] v ‘Q’ % 3 TP ‘»’l o ’ Nova Scotia, Canada -

e e ——— J Y r ‘ "" 5, ‘ .l |
DEM grid Cartographic ' s A Mol
points Interpolated DTW : ' &
DEM & L ]
Bay of Fund ¥ ) ? \
U B | st
> X 48 Mt y

L3

Surface water, . SRR P S . Halifax
feature e — o .
‘ ) R ‘\

Kejimkujik Nation Par(KNP),

PockwockBowater Watershed e N A |, A
Research Project near Halifa il 3 £ 4 - T ' I LB

¥ — Streams




FOREST ‘3

WATERS .

Research Cel — IS '
) S U0

U  Moose pit Brook & Mersey Rivedaily stream discharge and weekly to biweekly wate
guality determinations including DOC sirk®83

u  Pine Martin Brookweekly streardheight gauge and water sampling sirk@91

U PockwocK ake streams
(Peggy Brook, Moose Cove Brook, Long Gullies Brook, Long Pands
FiveMiles Lake streams
(Black Brook, Sandy Brook West, Sandy Brook East, Walsh Brook
monitored for water quality and stream discharge frd:$992003

U Watershed areas ranged from 70 to 30,000 ha
U Wet-area % within basins varied from 3 to 10% (DTW<10 cm) to 7 to 30% (DTW<7

U  Also monitored: DOC in stykimeters in wells, and ilPockwocK_ake
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Forest HydrologyModelling (ForHyM)

Watershed area

Daily soil moisture and temperature withi pie
the wet areas of the catchments based o T Yy < oa BN\

d : ! . S N \\\
the daily rain, snow and air temperature Alinde \

records at KNP and Halifax airport since n
1983. i
3

Following calibration, daily weekly, monthl
annualForHyMoutput was consistent with
monitored snowpack depth and stream
discharge.

ForHyMmodel calibrations were limited to
adjusting its interflow and percolation
coefficients




Basin locations, attributes, and ForHyM input and calibration summary.

KNP Pockwock Lake Basins Five-Mile Basins

Moosepit Mersey Peggy Moose Sandy Black Walsh Sandy Pockwock
Brook River Brook Cove Brook Brook Brook Brook Lake
Brook East West

Abbreviation KMEB KMR PB MC SBE BB WEB SBW PL
Latitude 44° 28 44-18" 225 44-49° 44-83' “4 8 44-51° 44°52' 44+50° 44°52' 44-10r
Longitude 6503 6520 ! 6351 6350 ! 64-0r 6359 6359 o4-0 63-50
Area, ha 1969 32022 235 116 103 123 180 71 5509
Elevation, m 110- 104- 172- 136- 150- 140- 129- 147- 115-
252 199 227 224 190 183 191 176 250

Deciduous:coniferous  50:50 50:50 75:25 0:100 0:100 50:50 50:50 0:100 50:50
Mineral soil: depth 42; 5L 42; 5L 70; 5L 70: 5L 70; 5L 70 5L 70; 5L 70; 5L 70; 5L
(cm); texture
Subsoil: depth 100; LS 100; LS 100; 5L 100; 5L 100; 5L 100; 5L 100; 5L 100; 5L 100; 5L
(cm); texture
Wet-area delineation, %

DTW =10cm; 8.1
Very poor

153
10<DTW =25 cm;
poor

25<DTW =50 cm;
imperfect
50<DTW =100
cm; moderately
well
Wetland, % 3.2 6.2 21 6.1 1.5 7.5 0 4.6 24 25
Open water, ha 9.8 1965 0 3 0.1 2.04 0 0 0 0 0

Hyarau[ic cnnauctjvity aajstmen ts

Surface runoff 1 1 1 0 0 [} 0 0 0 0

Forest floor 1 1 1 1 1 1 1 1 1 1 1
infiltration

Forest floor 0.5 2 0.5 2
interflow

A&B horizon . 0.5 0.5 1
infiltration

A&B horizon . 21 21
interflow

C horizon
infiltration

C horizon
interflow
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DOG3 model i

DOG3 model calibration
flow paths for each basin

t
&l

Available for and calibrét-ibn: DOC concentration data, derived from weekly to
biweekly grab sampling

The calibration results were generalized by relating
and to the area percentages of open water (lakes, por:d$and
wet-areas per basin (), and to basin size: ()
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Lab analysijs
Stream water:
Soil lysimeter
Well water: U
Lake water: NS E

DOC,

colour,
conductivity,
pH,

Ca, Mg, K, Na,
C,

NO3N, NH4N,
etc.
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Weather, soil and stream discharge conditions were all highly synchronized across the



