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« Woody plant encroachment (WPE):
“the proliferation of trees and shrubs
that are non-native species that were
Introduced purposely or accidentally
or native species that have increased
In abundance within their historic
ranges or expanded their geographic
range” (Archer et al., 2017)

« Remote sensing (RS): “the science
of obtaining information about objects
or areas from a distance, typically
from aircraft or satellites by detecting
the energy that is reflected from
Earth” (NOAA, 2018)

Eastern red-cedar encroachment (Elmore, 2016)
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Controlling WPE - Global priority

-~
- I[UCN WCPA Grasslands Specialist Group> TGCI ey
(Temperate Grassland Conservation Initiative)
Integrating the Aichi Biodiversity Targets 5 and
11 (WCPA & IUCN, 2019)
- Key targets of the European Union conservation )
. SUSTAINABLE
policy (Leadley et al., 2014) EVE'L(ng

« Fits within the United Nations (UN) Sustainable
Development Goal (SDG) 15.3 on Land
degradation neutrality
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= gveRsry or Research gap

* Need gain knowledge - extent / trends /
patterns of invasive shrubs - temperate
grasslands - long timeframe - diverse
environments - influences on important

ecosystem processes > e.g. forage provision
(Huang et al., 2018)

* |dentify the reasons behind WPE - active
research topic (Archer et al., 2017)

Saskatchewan Landmg Provmmal Park
source: Xulin Guo, private picture

collection
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WPE - recent problem Canadian prairies -
climate change & changes management practices—>
limited research - mixed-grass Canadian prairie
Need - examine different grazing treatments

affect WPE - prairies (Maetal., 2019) > has been
observed by ranchers - no solid research to justify

Necessity to facilitate WPE/invasion risk -

management & conservation practitioners (Martin et
al., 2018)

Limited availability - practical
conservation/management solutions - invasive

Species Distribution Models (ISDM) (Bazzichetto et al.,
2018)

Grasslands National Park, source: Xulin Guo, private
picture collection
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North American tallgrass

prairie> WPE major issue for

130 years:

- Caused by less fire, reduced
grazing, landscape
fragmentation, climate

changes A ;
i i " 0 55 *"’\%
- Fire and repeated browsing wu for 8 ‘m\.&z &S LY
A 1'\&»5.'1..4’!6."
9 decrease Of WP cover Fig l Contrast in woody plant occurrence on Flint Hills bluestem
prairie, left side regularly burned, right side unburned for at least 35
(O’Connor, 201 9) years. Photograph taken in early spring of 1974, 1 mile south of

Manhattan, Kans.

Source: Bragg & Hulbert, 1976
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« As climate and historical management conditions are changing - WPE is
becoming a concern in SK province - mixed-grass prairie:
- South Saskatchewan River basin = more short duration extreme
precipitation under diff. clim. scenarios - 18% increase compared to

historical intensities - larger impact towards end of 215t century (Alam &
Elshorbagy, 2015)

—> excessive moisture during the wrong timing = problems (Pittman et al., 2011)
- Mean Annual Precipitation (MAP) rises = WPE increases linearly with MAP
up to 650 mm (Sankaran et al., 2005)

—> grazers reduce, less fires, grass density declines - woody species can
grow to maturity (Briske editor, 2017, Chapter 2)
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Overall purpose: To find an optimal approach to measure, monitor and model
rangeland health through RS

Objectives:

1. To explore RS approaches for appropriate assessment of WPE in
rangelands of the mixed grass ecosystem

2. To examine the patterns and trends of WPE - Focus on case study
species in community pastures and rangelands of Saskatchewan

3. To investigate the driving factors of WPE
4. To develop an WPE risk model for facilitation of rangeland management
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-Cattle & bison grazing vs. no grazing
- Fire history (end Nov. 2008)
- Different encroachment stages

D

Potential
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Perennial, evergreen shrub

Flowering: March - May > white/blue/lavender
Adapted to serpentine soils, common in
non-serpentine soils of sandstone origin
Reduces forage yield in pastures due to
superior root system (Defelice M.S, 1991)

Often confused with Western snowberry
(Peters, E. J. et al., 1969)

No value to livestock, low palatability
Distribution: chaparral vegetation types &
forest communities - California, Oregon &
Baja of Mexico - invasive-exotic in
Canada (USDA, Plants, 2020)

Potential case study species

Buckbrush — Ceanothus cuneatus (Hook.) Nutt.

Source: John Doyen, 2017, https://calscape.org/Ceanothus-cuneatus-
(Buck-Brush), last accessed on 02/10/2020

Source: USDA, Plants,
https://plants.usda.gov/core/profile?symbol=CECU, last accessed
on 02/05/2020
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D Advanced WPE - Crystal Beach — Harris 10 x higher spatial resolution

Objective 1.

-What is the appropriate
spatial & temporal
resolution?

-Which spectral regions
differentiate woody plants
from their surroundings?

10‘June 2018
10 June 2018

NACP Property

Source: Landsat, Google’E‘ar't‘h
Source: Landsat, Goqgle Ear.tt;. )
Source: Landsat, Goo.gle Ear'th
Source: Landsat, Google Earth

1985 1995 2005 2016
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2006.7.17




Source: Ng et al., 2017

RS ITY Ok RS approaches to assess WPE in rangelands
Objective 2: To examine the patterns & trends of WPE

What is the distribution of WPE from  |s there any trend through those
(year) till now (for specific rangeland years?

areas of Sask. province)? !

/ Image analysis and statistics to find -
-Based on the approach of obj. 1 -overall expansion of cover over time
-Produce yearly/seasonal maps for -slow or rapid encroachment, stable

study area environment

B.Sentinel2 I

l
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SASKATCHEWAN

Objective 3: To investigate the reasons behind WPE

How do biotic & abiotic factors influence WPE distribution and trends**?

* i i *
Disturbance Climate and wei\ ther Infrastructure Topo e"ap':" LULC * Woody plant traits
patterns factors
Different grazin , _ Distance from
: & & Temperature Power lines Elevation . Propagule pressure
regimes agriculture

Extreme weather o Distance from existing
Precipitation Roads Slope . :
events invasion

Distance from

Woody plant physiology

Fire Wind speed Rivers Aspect . Woody plant structure
population centers

Historical :

management |Coastlines Soil type Changes in LULC Woody plant phenology

practices

*identified from literature review, ** identified from obj. 2
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SASKATOREVIAN RS approaches to assess WPE in rangelands

WPE
drivers

Driver 2
impact > W
i m p O rtan Ce Source: B;tbs://fir;pagesage.com/seo-
euldile algorihm ranking-factors o, accessed on

02/05/2020
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Objective 4. To develop a WPE risk model for rangeland management

Predictor

« Most influential drivers form obj. 3

variables

» User-friendly attributes

Rangeland near Wood Mountain, Saskatchewan. Source:
https://www.parc.ca/saskadapt/success-stories/ag-innov/range.html,

accessed on 02/05/2020
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Current and future alien plant invasion hotspots in Austria and Germany

Risk map example

Current

.-\"I.

: ,"‘ 1

0

Actual and potential future alien plant invasion hotspots (2081-2090) under two emission scenarios
Number of species (out of 30)

1] B 0 @O = = =B [ ]

1-5 6-10 11-15 16-20 21-25 > 26 Outside coverage

(Source: European Environment Agency, 2012)
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RN Expected results

Objective 3

Objective 1 Objective 2 Objective 4

/_-r ANALYSIS \ /_.-—v INPUT \ g
— — % ®
&

& Best practices of WPE WPE distribution map in 6 WPE drivers
|

WPE risk model and map

detection through RS SK rangelands/pastures

Facilitate management
v | for control actions and
' . .-
: limit spread
|
1

CONTRIBUTION Application to areas /| Awareness on current 3 | Importance ranking
with same encroacher spread

e e FOOD SECURITY through forage availability for the meat & milk industry
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 collaborations
e suggestions on case study areas in SK
 suggestions on case study species

Thank you!!!
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