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Module Outline

Recap: purpose of Agricultural Water
Management Strategy is responsible drainage

« Considering extremes

« Water quantity
+ Water quality

+ Habitat quantity & quality
» How to consider wetlands
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Provincial Snaps

Fires

Floods . Farm Credit Canada highlights
Unseeded crop losses & in three disruptors in 2020
unexpected locations
Tornadoes & Hail
CCHA -“Hail activity in
Saskatchewan is up over . :
the five-year average. The Spring seeding progress
same is true in Alberta” ahead of schedule amid
worsening drought

The federal ag lender says climate change, protectionism
and automation are the issues to watch this year

By MarketsFarm Team

o, ioncross

What could we see?

There is a range of
possibilities. Likely
Saskatchewan producers will
see more warmer & wetter -
winters, and warmer CHANGING CLIMATE
summers with extreme
variability & extreme events.

YouTube : Water Security Agency

A link to Understanding our Changing Climate video can be
found in the Additional Resources section of Module 2&3

Our Climate is Getting Less Cold
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Average Minimum Winter Temperature, 1886-2017
Swift Currentand Indian Head

Mean minimum temperature (- C)
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Total precipitation (mm)

Total Winter Precipitation, Yorkton, 1980-2100
from the Canadian Regional Climate Model
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CHANGING CLIMATE

YouTube : Water Security Agency

A link to Understanding our Changing Climate video can be

found in the Additional Resources section of Module 2&3
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Projected Climate Changes
Western Canada
1971-2000 vs 2040-69
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summer

* Much Warmer ’ Warmer and ”
and Wetter : Probably Drier |*

Precipitation Change (%)
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Climate information informs adaptation measures

Define planning purpose

Monitor action effectiveness

Assess climate change (O Conets wineton s

/,— limpacts and risks. Tisks and opportunities

Set,review andlor revise

Adjust
actions as
needed

adaptation goals, strategies,
and actions

Source: Modified from

Implement adaptation actions
blackfeetclimatechange.com
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This is why we need improved,
responsible drainage.

BUT, on the flip side does that mean
“more” will be going downstream and
what are the impacts?

We need to address this.

Drainage can manage flooding, but
also storage is needed to handle

downstream impacts and help
with managing droughts.
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Within the

Agricultural Water Management Strategy:

Goal:

Responsible drainage while minimizing the Impacts on Water Quantity, Water
Quality and Habitat while considering soil hea‘th.

Definitions:

1.Impacts

» Effects due to drainage that result in unreasonable harm or a reduction
in the ability to use a resource such as land, water or infrastructure.

» Total Volume
2. Risk
» Likelihood and consequence of an impact.

3. Mitigation
» Doing something to avoid, eliminate or reduce the impact.

12
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Impact = Flooding
Flooding occurs when:

Capacity of downstream
channel or waterbody is
overwhelmed

Peak Flow
Total Volumes

Water Quantity Impacts:

Peak Flow - is the highest point on the hydrograph when
the rate of discharge is greatest.

A typical river hydrograph -
from basin snowfall to river runoff (Discharge over time)
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Water Quantity Impacts

BT When impacts may occurs

nel has insufficient capacity#o handle
flows

astructure has insuffici apacity to

» Total Volume

s kiage

How do we know that
drainage can increase
water quantity?

e
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Water Quantity-

Producers' Success

Practical example that considers
water quality

a

Project results in a much larger
drainage area

+ Drainage Area increases from 24 to 122 km?

Water Quantity- inal Drainage Area (24 km?)
Producers' Success

Marquis C&D Study

Table 2. Natural peak mean daily flow estimates considering a modified EDA of 24 km?

Return Period | Peak Mean Daily Flow (m%/s)

1:2year 1.1
Increases in drainage area 1:5year 2.3
results in predicted higher T10year 35

peak flows

1:5 peak daily flow Increased Drainage Area (122 km?)

becomes average
predicted flow

Increased predicted peak

Table 1. WSA peak mean daily flow estimates considering an EDA of 122 km?

Return Period | Peak Mean Daily Flow (m/s)
1:2year 23
1:5year 5.0

flows required larger
conveyance capacity

1:10year 7.6

Wider Main Ditch

Upgraded Highway
Culvert

Gated Flow Control
Structures on Laterals

. e "7 Water Quantity-
T Producers' Success
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Total Winter Precipitation, Yorkton, 1980-2100 Total Summer Precipitation, Yorkton, 1980-2100
fromthe Canadian Regional Climate Model from the Canadian Regional Climate Model

Total precipitation (mm)
Total precipitation (mm)

1980 2000 2020 2040 2060 2080 2100 2000 2020 2040 2060 2080 2100
Yo

ears

What happens if we have more variability and more events
and how does it relate to my drainage system?
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Impact = water has
significant change or no
longer suitable

Significant change occurs when:
Something is carried by or
dissolved in the water.

Depends on the concentration
and load.

Concentration

amount of ‘contaminant’ per unit water

eg. Erosion=_Contaminants/sedimentadded
to waterand suspended

Diluted Concentrated
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Total mass of the ‘contaminant’

e.g. Volume of Water = More water may. T may
Total Load or sediment. water body (e.g. algae blooms)

Water

Quiality
Impacts

quantity
components

debris,
agriculture

drainage
phosphorus

water SUCCESS
ekt r:h'tlll'z\ems
abiat

impacts quality wind

nitrogenPractices

. managenoent
Sedimentation
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How we look at nutrients has
changed...

The main nutrient in relation to
drainage HAS changed...
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before going downstream

dissolved phosphorus present in water

theinitial draining of a wetland

How do we know that

drainage can
negatively impact water
quality?

Water Quality- Producer’s Success

South Tobacco Creek

Location: Edge of the Manitoba
Escarpment

- the watershed drops 590 ft over
6 miles!

Water would come off high
ground fast

v

Sediments and nutrients were
being carried downstream, in
addition to flooding

v
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2
Producer’s Success % o]
s 2
» 26 small on-farm g $
dams installed (over 18,500 e o
acres) in mid-1980's =0
- Dry flood-control dams sl
- Back-flood dams
. Flow ™ PN TON ™ PP TOP  TSS
- Multi-purpose dams g -
» Permanent storage effectively E
reduced flows, sediment and %
various forms of N and P H
» Reduction in dissolved f‘;

nutrients reduces overall load

@ Snowmelt m Rainfall

31

Projected Climate Changes
Western Canada
1971-2000 vs 2040-69

How will a more
variable climate
and extreme

weather events affect
water quality? & .
How does it relate to g b LTSRN N B T
5 & * Much Warmer Warmer and l F
my drainage system? 5 .
Y 9€ sy E : and Wetter Probably Drier |
Drought events? g 4 - & phg e
£ - : <
High rainfall events? S i 4 summer o
\ winter

Precipitation Change (%)
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Impact = degradation or loss

Degradation or loss occurs when:

habitat for aquatic or terrestrial
species can't be used,

habitat is too far from other
habitat to effectively support a
species, or

habitat is not sufficient for
survival.
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) ™ Fesaraton
Examples of when impacts may occ

oyl
ecobydrology
aimospheremovement

Converting wetlands to
cropland

- Ial
Channelization of streams evap

elizati e norati
Alterations in hydrology hvmwatgri
or how the area functions """'"'-ecnlngy -
. ytrometeoraaay’

Maintaining Habitat -

Producers’ Success

S i
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How will a more variable climate

and more extreme weather
events affect wetland habitat?

How does it relate to my
drainage system?

How are the wetland
complexes changing?

Drought events?

High rainfall events?

What Factors Can We Manage Effectively?

IVE PRACTICES FOR
ULATER MANAGEMENT

39
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(O Water Security
Agency

wsask.ca

USINGV . TOF

AGRICULTURAL WATER MANAGEMENT
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Let’s look at wetlands in cropland

From the ground?
From above?
Where are the wetlands?

44

Let’s look at wetlands in cropland

From the ground?
From above?
Where are the wetlands?
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Let’s look at wetlands in cropland
From the ground?

From above?
Where are the wetlands?

46

Module Summary

» More variability and extreme weather events are

expected for Saskatchewan; this could amplify the
impacts of drainage if not properly mitigated
(adaptation)

considers the i
» Water quantity
» Water quality
> Habitat quantity & quality

» Understanding what is considered a wetland
helps plan good water management

» The Agricultural Water Management Strategy
impacts of drainage:
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