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Questions and Challenges

Questions
How do climate, land use, and socio-economics interact
to affect wetland function and management?

What wetlands must we keep?

 Hydrology

* Socioeconomics

* Biogeochemistry
(nutrients)

* Biodiversity

Objectives
Improve understanding of
* Wetland ecosystem services
* Vulnerability
» & factors affecting
conservation & decision making

» pesticides, habitat



Objectives & Progress

 What wetlands must we keep?

Throughout the project, the theme
has been emerging that

we (all of us) need to be on the
same page about

what we know regarding wetland
ecosystem services, costs,
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WHY? {} GI PART A: SURFACE WATER STORAGE AND MOVEMENT
SYNTHESIS. The maost important impact of dminsge on surface water stomge and
e

= Extensive wetland management has occumed in the mavement is expected io be an inoessed flocd frequency. In drained lsndsosp es floading
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and management.

2019, we initiated a consensus

statement.

Canadian Prairies. In many areas, drainage actiities ara
ongoing.

= Throughout the duration of Prairie Water, it has been clear

that a diverse group of stakeholders {including watershed
organizations, government agencées, and landowmners) are
sesking the same informatien, of which exists in multiple,
often inaccessible, sources.

= As such, we intend o develop a scientific consensus

statement of the state of the science regarding agricultural
wetlands managemeant

= Initizted in summer 2018, we provide a prefiminary synthesis

of what we know, and what we do not know about the
impacts of wetland management.

is expected ko ooour under conditions of |ower predpitation and snowmelE than
previously, due ko kower storsge cypacity, and mare effi dent runaff processe . Variability
in ytchment structunes creates regional differences in hydnologics] response from dmeinsge
mnd thus the megnitude of dminsgs impsacts. This varistion sfsds our sbility to predict
impacts soross prairie cotchm ents.

CERTRINTY. There is moderst= to high certsinty thet dreinage can increase fiood
frequency and increnss runcft |high agreement, modermte sviderce). Varistion smaon g
atchmenks and in dreinage intensity will resulk in & gradient of effects. These will mnge
from very serious impacts, ko minimal effects aoross cobchamests and yesrs.

PART B: WATER QUALITY AND NUTRIENT EXPORT

SYMTHESES. Wetland drainoge is enpected to inorease nukrient expart. There are
dooumented efiects on chemiskry, contributing ares and Sow, & of which on mpsct
nutrient transport and erosion risk. Similsry, doinsge oin nesult in ks nnetnent
retention copadty. Factors atbening the impact of dminage sooss cytchments will indude
the physiosl structure of & catchmenk, ourrent vs. histaric wetiand coversge, nutrienk
msnagEment prectices, e soils, dimete snd okher factors,

CERTAINTY. There is modersb .high-:u'l'uinl\lmur diminsge on inorease nutrient export
[ligh ogreement, modenste evidence]. The magnitude of impects is bkess certein due to
limited direct shudy and wsnistion smong catchments.

PART C: SURFACE WATER-GROUNDWATER INTERFACE

W SYNTHESES. Dminsge of small depressions will k=sd to reduced groundwsbesr
rechange. This may affect water resource svilability, particularty ta rural




Progress - socioeconomics

Understanding how the variability in land value can be used to understand drainage-
related decisions
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There is high spatial variability in the revenues
that might be gained by producers from wetland
drainage
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Figure 1. Spatial Heterogeneity in Present Value
Net Revenues from Annual Crop Production from
Drained Wetlands -- S/Acre



Progress - pesticide exposure risk

Pesticide Use in the Prairie region
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Progress — pesticide vulnerability
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Invertebrate (left) and duck (right) communities respond negatively to water quality issues and wetland disturbance



Progress — nutrient retention behaviour

What wetlands must we keep...?
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There is high variability among wetlands
Wetlands are extremely important hotspots of
nutrient cycling, and they can be important to
nutrient retention

Using process understanding at different scales
in development of wetland (pond) model



nnual discharge (mm)
o

Moving on to integration....

* What wetlands must we keep?
* What are the consequences of drainage (on nutrient load)?
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Flow changes will be key factor governing changes in nutrient loads
Changes in nutrients will be ~proportional to flows
In some cases nutrient export may be amplified under higher flow
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WHY?
= Extensive wetland management has c
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PART A: SURFACE WATER STORAGE AND MOVEMENT
SYNTHESIS. The mast impartant impect of drainage on surface water stomge
ement is expected to be an increased flaod frequency. In drained isndscapes fioaging

is expected o DCCUr under coniti

Qe

Governance

Surface hydralogy
Sub-surface hydrology

previously, due o kower starage capacity, and mare efficent runaff process

in catchment structs
=nd thus the m:

[high agreement, moderate evidence]

reates regional differences in hydralogical respanse from drsinage

rintin sff=cts cur ability to predict

& pradient of effects. These will range
s noross catchments and years.

52 nutrient export
The magnitude of impacts is less certsin due ta

limites direct study and varistion among catchments.

PART C: SURFACE WATER-GROUNDWATER INTERFACE

Economics

Surface water
storage and
movement
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Wetland / Waste land

* Prairie drainage governance...

* https://www.youtube.com/watch?v=-ut3x-wGyuQ

i;'t".-; Wetland / Wasteland Trailer

A FILM BY PHILIP LORING AND DONALD SELBY



Wetlands Crystallization

Field data from pan-prairie
wetland survey

e Pesticide and nutrient
modelling in the process

¢ Herbicide and neonic
concentrations found in

Data & methods

Proprietary dataset, including
pesticide sales and land values,
GIS & modelling

Rate measurements of key
processes, spatial modelling &
mapping

Synthesis of water quality
monitoring stations

Model integration to evaluate
land use and climate impacts
(hydrology to chemistry,
economics and biodiversity)

surveyed wetlands, with
observed impact to wetland
bugs and birds

Result

¢ Nutrient concentrations in
wetlands are heterogeneous,
differing widely across the
prairies. Experiments reiterate
that wetlands serve important
biogeochemical function.

e Established a process to identify
the net-present value of a
wetland to a producer & support
conservation policy informed by
landscape heterogeneity.

Uncertainty

of calibration

Difficult to capture
space and time
variability, and
watershed-specific
findings would require
more detailed analysis

Social costs of wetland
removal to be
determined in coming
phase.




