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Introduction

Hydrology atfects aquatic ecosystem characteristics and processes.
Although the links between hydrology and ecology are well-known,
research linking aquatic ecosystem condition with flooding is
scarce. Here, we quantify nutrient variation caused by flooding
which should provide a better understanding of how aquatic
ecosystems will respond to flooding.

Calculating nutrient budgets Annual nitrogen and phosphorus (continued)

* Nutrient budgets were calculated using the same components in
the water budget except for evaporation (Fig. 2)

* Volume weighted concentrations were calculated by multiplying 0] Site
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the average nutrient concentration between two chemistry
sampling dates by the volume of water moving through each
component during that time interval

* TN and TP fluxes were calculated by subtracting the mass at
inflows from the mass at outflows

TN:TP ratios calculated for each
reservoir from 1999 to 2003.
TN:TP ratios are generally
lowest during the first flooding
season but trends in the
following seasons are site-

TN:TP

Site description

: Cy - . dependent.
Three upland forest .51tes were flooded from June to. September TN and TP within ﬂOOdIﬂg sSeasons
in 1999 to 2003 during the Flooded Upland Dynamics - - - - -
. . . 1 1
Experiment (FLUDEX) at the Experimental Lakes Area (ELA) in 50- low carbon | Figure 3. TP L - B — —
northwestern Ontario e w g | (top) and TN Year
» Sites had different amounts of stored organic carbon 0 0 Surface | (Dottom) o0- 750- .
. 1 o a4 , | concentrations in . R:—Oodz  High carbon b)
Low carbon: 30, 900 kg C ha ~ oo L med carbon reservoirs / p=79. *t"?:iifni:b;':bon
Medium carbon: 34,900 kg C hal T, 400- measured at the " 600-
High carbon: 45, 860 kg ha'! ol top, middle, and
| | O oo bottom of each 07
| Figure 1 Photographs ittt | nctatais | | Saia bt | s saaia | Locoryoir during o 450
of the h%gh carbon . T~ high carbon | f]g0ding from D -
;esel:_vmr (left, 1 1999 to 2003. s 300-
enkiteswaran et a 50 - Generally, TN 30 -
| 2013) and reservoir M wm Aphess hbo8bde s | and TP ¢
& walls. 0 4 8 12160 4 8 12160 4 8 12160 4 8 12 160 4 8 12 16 concentrations . 150 -
500- low catbon | were highest in
ool B the b.eglnnlng.of 0 : 4 : g 0 . . - .
the first flooding y p
300 - DO (mgL ) DO(mglL )

season but the

2500
2000

med carbon | Magnitude and

Figure 6. Annual average a) TP and dissolved oxygen (DO) and b) TN and DO
concentrations in the low, medium, and high carbon reservoirs in each year of
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flooding with linear regression lines. In general, TN and TP were both related to DO
concentration but the relationships between TP and DO were strongest.

Conclusions

* Flooding causes significant amounts of N and P to be released
into aquatic ecosystems

* Organic matter decomposition is likely the major mechanism
driving N and P concentrations
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Figure 2. Diagram of reservoir hydrology with the main inputs in green and the outputs in : . . . 577.

_ _ _ _ Figure 4. Calculated annual a) TN and b) TP fluxes in low, medium, and high carbon
orange. The relative size of the arrows corresponds to the relative volume contributed to the reservoirs from 1999 to 2003. TP fluxes decreased with each flooding season, but TN
water budget by that component.

fluxes remained high for all flooding seasons.



