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Purpose

* Examine anomalies during 2022-2023 snow drought using
station observations

* Assess basin-scale hydrological impact of 2022-2023 snow
drought using CRHM model simulations

* Evaluate the sensitivities of snow hydrology to air
temperature and precipitation anomalies using CRHM model
simulations
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Fortress Streamflow Test
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Marmot Streamflow Test

Upper Marmot Creek
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0.53

KGE"

0.74

-------- Observation Simulation

NRMSE = 0.65 Upper Helen Creek

MB=-0.015 RMSE=0.06m’s"
. (~1.613 km?)

i £ iE (Y " 1 :

i, ; "Fi i i ? ik‘a §t 1 " H

S LN & i 1% (1 g |
WNPL (I S VSN & " NYL VIO S " LU VO L TN ¥

NSE =

0.43

KGE"

0.45

Helen Lake Creek
(~0.435 km?)

MB=-013 RMSE=0.02m°s" NRMSE = 0.94

:
g
ft

-
:‘] E - E ] h i -:
i o 3 f 3 i 2 A | A
Mo Sl I k| | 'y, i, ‘ |
e - v . dU% . i ) U5 L. T ey o
| L4 “l'.s"“‘ | 3 .M: L P tadl 4 et 4 1: L wi* [ L. f‘—“l‘ o &aq Jﬁ«s

NSE =

0.41

KGE" = 0.65

MB=-0095 RMSE=010m’s" NRMSE = 0.72 Helen Creek
4 (~2.6 km?)
E |
It £ ! '
i | : i |
15 £t : | i




Peyto Streamflow Test
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mamasreene 2022-2023 Observed Anomalies
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Temperature Sensitivity of Basin Snow/Glacier Melt
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Precipitation Sensitivity of Basin Snow/Glacier Melt
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Temperature Sensitivity of Basin Streamflow

® Fortress Mountain v Marmot Creek = Helen Creek ¢ Peyto Glacier
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Precipitation Sensitivity of Basin Streamflow

® Fortress Mountain v Marmot Creek = Helen Creek ¢ Peyto Glacier
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Conclusions

During the Hydrological Year of 2022-23, two mostly forested, one alpine and one glaciated headwater basins
in the Canadian Rockies were intensely observed and diagnostically modelled with the CRHM models. Data
quality was high and model performance was good.

During May and June 2023,
* Air temperatures were warmer than normal by 3.3 t0 3.82C
e Cumulative water year precipitation was lower than normal by 10 to 24%.
* Snowpacks were about 74% of normal and melt timing advanced by 3 to 7 weeks —a Snow Drought.

Headwater Basins showed divergent hydrological responses to Snow Drought

. gho_rter snowcover duration, decreased snowmelt volume, higher ET, lower soil moisture and groundwater storage for all
asins

* Earlier spring freshet and reduced annual streamflow for alpine and forested basins

* Higher annual streamflow for the glaciated basin due to enhanced glacier melt that could more than compensate for
decreased snowmelt.

Elasticity analysis for snowmelt and streamflow showed negative elasticity with temperature for all basins
except for the alpine basin and streamflow in the glaciated basin which were positive and positive elasticity
with precipitation except for streamflow in the glaciated basin which was negative.

Elasticity analysis for glacier melt showed positive elasticity with temperature and negative elasticity with
]E)reupltatl?ln which is consistent with the positive temperature elasticity and negative precipitation elasticity
for streamtlow.

The elasticity reversal for the glaciated basin demonstrates the strong buffering capacity of glaciers during
snow droughts. The reduced snow duration on the ice enhanced icemelt.
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