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BC Drought Levels in 2018

1 - Normal
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3 - Very Dry
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Drought in BC
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In BC, can be a function
of low snowpacks,
hot/dry weather, and
lack of precipitation,
resulting a water
shortage.

Models predict increase
in drought frequency
and intensity

Source: BC Drought Information Portal
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Drought in BC s
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* Drought damage leading to
mortality affected a record 118,000
hain 2018

— Mostly Pliand Cw

* Drought may be related to aspen
decline on 68,000 ha, all in
northeast province

* Effects on productivity

BC MFLNRORD. 2018. 2018 Summary of Forest Health
Conditions in BC [report]
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Drought in southern US

Photo: Nathan Stephenson/USGS

environment.yale.edu/news/article/brodersen-drought-
and-tree-mortality-science-reveals-harsh-future-for-forests



https://environment.yale.edu/news/article/brodersen-drought-and-tree-mortality-science-reveals-harsh-future-for-forests/

Stand-Level Drought Hazard Tool

* Project started in 2009
* FFEl funding

Current team:

* Craig Delong (Ecora)

* Vanessa Foord (FLNRORD)
* Bruce Rogers (FLNRORD)
* Hardy Griesbauer (FLNRORD)

* Craig Nitschke (U of Melbourne)




Stand-Level Drought Hazard Tool

 Used in several TSAs (PG,
Williams Lake, 119 Extension Note
Cranbrook, Dawson |
Creek)

* |ncorporated into TSR for
Mackenzie TSA 2020

e Several internal
publications, including
Technical Report 2019

https://www.for.gov.bc.ca/hfd/pubs/Docs/Tr/TR125.pdf



"] Risk

Modeling stand-level drought hazard

Spruce Drought Risk Comparison
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1. Modelis based

on BEC system

Model uses
actual soil
moisture
regime to
define site-
level drought
conditions

Drought
hazard for a
site is adjusted
to reflect tree
species

How does the model
work?
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Actual Soil Moisture Regime

 Water balance approach

e Water demand on site —
Potential
evapotranspiration

* Available soil moisture —
Actual
evapotranspiration

* AET/PET ratio
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Figure from: Redding et al. 2008. Mountain
Pine Beetle and Watershed Hydrology: A
Synthesis focused on the Okanagan Basin




Actual soil moisture regime

Actual SMR AET/PET Ratio Deficit
Category (months)
5-7

Excessively dry <=0.55

Very dry 0.56 -0.75 3-5
Moderately dry WA 0R[0 1.5-3
Slightly dry 0.91-1 0-1.5

Fresh/Moist 1+ 0

From: Pojar et al. 1987. Biogeoclimatic
ecosystem classification in British Columbia.



Modeling
process

Based on TACA model
(Nitschke and Innes
2008)




Soil Moisture Regime®
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Soil Moisture Regime?®
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Actual Soil Moisture Regime Map
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ASMR to pred

stress in trees?
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actual soil moisture regime

Tree distribution and ASMR

soil nutrient regime soil nutrient regime
VP P M R VR

actual soil moisture regime

Douglas-fir Western redcedar

Klinka et al. 2000



Standardised Cover
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From Will Mackenzie, 2019



Tree drought risk ratings

ASMR value by risk category

Tree species Very high High Moderate Low

Douglas fir <0.6 0.60-0.65 0.66-0.71 >0.71
Lodgepole pine <0.76 0.76-0.81 0.82-0.87 >0.87
Western redcedar <0.77 0.77-0.82 0.83-0.88 >0.88
Hybrid spruce <0.8 0.80-0.85 0.85-0.90 >0.90

https://www.for.gov.bc.ca/hfd/pubs/Docs/Tr/TR125.pdf
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Spruce Drought Risk Comparison
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What have we
learned?

* |n all areas tested so far, soil
moisture is predicted to decrease
in the future.

e Strongest changes in soil moisture
on xeric to submesic sites.

* Widespread increase in drought
hazard ratings for tree species




Model limitations

Does not account for genetic variation in drought tolerance
within a species

Application of model is limited to BGC units with daily
climate data

Spatial products limited to regions with PEM data
Model requires field data to validate hazard ratings

Only focuses on drought, limited application for
reforestation decisions



Next steps

Model has been developed in R, and code is available
here: https://github.com/bcgov/forestDroughtTool

Will be developing online tool
Can ClimateBC data be used in the model?
Field data to test ASMR/hazard ratings

Remote sensing approaches to drought stress
detection


https://github.com/bcgov/forestDroughtTool




