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What is drought?
= Water deficit as related to average conditions

* [tis not just absence of precipitation
* [tis not just this image
* ltis not just below average precipitation

* |tis relative to space and time

* e.g. drought on Vancouver Island is not the same as
drought in a Mexican desert

* requires an understanding of historical conditions

* can be expressed in various time scales
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Ecological Drought

* requires an understanding of evapotranspiration
* canoccurinthe absence of hydrological drought
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Current
Conditions

 Jan 31, 2026

* Parts of the
province still in
moderate to
extreme (Peace)
drought
conditions

* Underestimation
of long-term,
cumulative
drought

Agriculture and
Agri-Food Canada

Agriculture et
Agroalimentaire Canada
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Conditions as of January 31, 2026
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Drought Intensity

DO - Abnormally dry

D1 - Moderate drought
- D2 - Severe drought
- D3 - Extreme drought
- D4 - Exceptional drought
[:] Drought not analyzed
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Growing Season
(Apr-Sep) 2025

e Much of the
Interior moderate
to severe drought

* Deepening of
droughtin the
Peace

e Cumulative
drought central
Interior

* Dry in the Bulkley
Valley

SPElI Time-Scale, 6 +~ Date (1/1955- 1/2026) September ~ | 2025 <

Global Drought Monitor
Standardized Precipitation .

and Evapotranspiration o
Index (SPEI)

-1.65



https://spei.csic.es/map/maps.html#months=2#month=8#year=2025

Prince George
Area: SPEI 1950
to present

* Increasing moderate
to severe drought

* Lack of pluvials (SPEI
>1), recovery

 Lowest SPEI-3 month
Oct 2022

* Consecutive years of
drought, cumulative,
extreme conditions

SPEI: 3-month

SPEI time series at cell [53.75, -122.75] m
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<-1.0 Moderate Drought
<-1.5 Severe Drought
<-2.0 Extreme Drought

SPEI: 48-month

SPEI time series at cell [33.75, -122.7

]

-3 il MA

1950 1960 1970 1980 1990 2000 2010 2020


https://spei.csic.es/map/maps.html#months=7#month=0#year=2026
https://spei.csic.es/map/maps.html#months=7#month=0#year=2026

Wildfires

Hectares Burned by Regional Fire Centre

* Most of the fires
In 2025 were in
the Prince George
Fire Centre
(Omineca/NE)
https://www?2.gov /gov/content/
bos wildfire-historv/sldfie.

Southeast

Million hectares burned

Hectares Burned Each Year
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C h a nge b etwe e n North American Drought Monitor Class Change

1 Year

2024 and 2025
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https://droughtmonitor.unl.edu/NADM/ChangeMaps.aspx

BC SPEI Growing Season Trends 1979-2024

Location Map

BCSt dd ed Precipitation Evapotranspiration Index(spei_6mon) anomaly (unitless) : September
1111111111111111

+

1979-trend = -0.01yr?, p=0.12 i -
3-yrs moving mean

Leaflet | © OpenStreetMap, ODbL

Sub Boreal Interlor Ecoprovmce

Index(spei_6mon) anomaly (un
-4.03]

Climate Extremes App et
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Growing Season Severe Droughts: 2010, 2014, 2018, 2023 W-i?‘

Dark Blue Drought, Dark Red Pluvial
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SPEI-3 month Seasonal Drought Trends (1950-2023)

B. SPEI-3 Gridded Trends

Spring (Mar, Apr, May)

Winter (Dec, Jan,
Feb)

BC Drought Atlas
Mood et al. in prep

10

B. SPEI-3 Gridded Trends

B. SPEI-3 Gridded Trends

Summer (Jun, Jul, Aug)

Significant Trend
(p < 0.05)

Fall (Sep, Oct, Nov):

B. SPEI-3 Gridded Trends




Combining recent observed drought mortality with
meteorological drought and climate indicators

* Chief Forester’s Provincial Drought Working group: catastrophic drought?

* MoF, licensees
* Dr. Bob Sagar,
Biometeorologist

* Plantation survey data:

* Observed mortality
assumed to be drought
* 3 datasets

e« 2017-2023

SPEI

ForDRAT

Max temp (2021)
Soil moisture
VPD - exploring
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1.

What was done:

West Fraser observed drought mortality area impacted: 2017, 2021

* Without knowing the exact timing of observed drought impacts, multiple SPEI
values were explored:
« SPEI1, 3, 6, 12, and 24 month values ending in each May, Jun, Jul, Aug and Sep

* Output: Drought categories during the 2017 and 2021 growing seasons

 context of 2017 and 2021 ; June-August SPEI-3
drought in long term record | | | | '
(1950-2022) 2 ) “‘. ) _
Results: all 70 locations of o | l|'| A |"| i ) ||“_ o m"""'“ |
observed drought mortality N | \, (N |.“..|I N | W] ||.I|\ i || |,.|” [
and SPEI-6 month or less N 1||' 'J At '“ " I M| | TAWNI | /| ||T"
moderate to severe in year 1 |||, | |l- | I | | A | Hy i
of drought observed 2 '*' L '* ;
* Many sites had lowest SPEI 4l | . . J l J | _ . _ . A
on record :p:-“"ﬁﬁi¢f~’N%%iﬁf*'@T;@“’@i@'@ a;@’@%Z:P'Ng%iﬁ‘“"@qr;“'ﬁgl“’%ﬁgZﬁﬂ'@ﬁ, ‘*"@hi W@"L”L

e Mostwere <-1.5 SPEI



2500 area(ha)  » >6000 ha
2021 Drought or Heat Dome = impacted
) o * |IDFdk3
Extreme Temperatures® > o o le. .. . ek
Cjéﬁ}?@@g’@ QQ“ %QQ&@‘S @ﬂwé\%iqﬁ%i%‘”bi@b{%’@& * |IDFxw
* We don’t know: need more analysis 5 Location 2
* WeSt Fraser Observed morta llty In = = IT;);Q'\QB}F(;?;EBL?&;_?;&? Dome period (1981-2010)
2021 40 = = Average Tmax During Heat Dome (Jun 25-Jul 03 2021) |

* All sites had maximum temperatures

during the heat dome thatwererecord () ™|
breaking YOl VURT TNy ey rn g oty
 10-15°C above average £ “l
* Timing was terrible =l
* Maximum solar radiation
* Minimum nighttime cooling 0}
* Sensitive: fresh needles, 1 to 2 years
age -10
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2. Survival data collection spreadsheet, 2021 observed drought impacts
* % mortality, % survival by species

e Interior BC
e BEC variant

* Soil moisture regime

420 observations

* 10 without mortality
SPEI1, 3, 6, 12, 24-
month from the 2021 >
growing season
Majority of observed
mortality occurred in
conjunction with SPEI 3-
mth values <-1.5
25 sites with mortality
but SPEI ~-1, planted
just before heat dome?

)
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Average of % Survival

% Average Survival by BEC variant
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http://library.nrs.gov.bc.ca/digipub/Tr141.pdf
https://www.for.gov.bc.ca/hfd/pubs/Docs/Tr/TR125.pdf
https://www.for.gov.bc.ca/hfd/pubs/Docs/Tr/TR125.pdf
https://www.for.gov.bc.ca/hfd/pubs/Docs/En/En119.htm
https://github.com/bcgov/forDRAT
https://catalogue.data.gov.bc.ca/dataset/forest-drought-risk-assessment-tool

ForDRAT

* Mortality occurred
mostly in low
ForDRAT risk

* ForDRAT
developed for
mature age
classes

* Serves as a check
that drought
mortality impacts
unexpected?

Seedling mortality (%)
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3. Revised data spreadsheet, 2017-2023 observed drought impacts
* mostly southern interior
* planting dates

* 128 observations 100
* all had mortality
* 64% below min c . 3
stocking
standards at
survey ’
« SPEI1, 3,6, 12, 24-
month from observed
drought mortality
* Majority of observed
mortality occurred in
conjunction with SPEI
3-mth values <-1.5 g 25 2 e B

3-month SPEI

[+=]
=

L ]
60 . §°

Mortality of all trees on block (%)
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% Average Survival by BEC variant
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ForDRAT

* Mortality occurred
mostly in low

ForDRAT risk, .
some moderate

* Serves as a check
that drought
mortality impacts : =
unexpected? |

100

talityy (%)

Seedling r

* Fd all low risk
* Lw low, moderate N

Pl low, moderate
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Observed drought and timing of SPEI drought

* West Fraser Drought Impacts 2017 and 2021

* All areas of observed drought occurred during moderate to extreme SPEI values

* Lowest SPEI 1-month (to highest): Jun, Jul, Aug, Sep, May

* Lowest SPEI period (to highest): 3-month, 1-month, 6-month, 12-month, 24-month
* Frequency of max month of drought: Jun (30), Aug (18), Jul (15), Sep (6)

e Survival Data collection, 2021
* Most areas of observed drought occurred to moderate to extreme SPEI values
* Lowest SPEI 1-month (to highest): Jun, Jul, May, Aug, Sep
* Lowest SPEI period (to highest): 3-month, 1-month, 6-month, 12-month, 24-month
* Frequency of max month of drought: Jul (244), Aug (98), Jun (72), Sep (3), May (2)

 Revised Data collection, 2017-2023

* All areas of observed drought occurred during moderate to extreme SPEI values

* Lowest SPEI 1-month (to highest): Jun, Jul, May, Aug, Sep

* Lowest SPEI period (to highest): 3-month, 6-month, 1-month, 12-month, 24-month
* Frequency of max month of drought: Jul (56), Jun (45), Sep (27), Aug/May (1)



Conclusions and next steps

* SPEI <-1.5 associated with observed drought mortality

* Most mortality occurred with SPEI <-1.5, 6-mth or less

* Only one site with SPEI-12 month <-1.5, shorter SPEI| ~-1

 Less that 6-mth SPEI shown to correlate with 15 cm soil moisture data from MoF silviculture
trials

* Few exceptions of mortality occurring in absence of SPEI <-1.5, or no mortality
occurring with SPEI <-1.5.

* Max SPEI drought months: Jul, Jun, Aug
* Some testing with ForDRAT showed mostly observed drought was unexpected

* More work is needed:
 Temperature and/or solar radiation induced mortality
* Drought at time of planting (preliminary: yes, but also after)
 SPEl and soil moisture measurements (preliminary: 15 cm soil moisture relates SPEI <6-mth)
* Vapour pressure deficit



Extra



Why drought in recent years?

1. Natural Climate Variability:

* Negative phase of Pacific Decadal Oscillation
* Overalldry conditions plus hotter summers

2. Climate Change:

* Increased temperature, increased evapotranspiration
* Decreased snow andice

* Feedbacks further increase temperatures
* Changesto jet stream

* Precipitation moves north, prolonged periods of warm and or dry conditions
* Marine Heat Waves

* Block precipitation from land

3. Land-use Change:

* Forestremoval or thinning changes the hydrologic regime and regional cllmates

 Decreased snow cover, soil moisture, overall water storage
* Feedbacks increased temperature, evapotranspiration, overall water storage

* Increasing wildfires also changes hydrologic regime and regional climates

24
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