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Methods
Summary

Precipitation occurred on both sides when:
• The vertically integrated moisture flux (IVT) and condensate

fluxes (ICT) included a westward component (Fig. 5b,d)
• ICT and IVT were greater on the east side (Fig. 5a,c).

• Deep precipitation and upward air motion layers are
usually present on the east side when precipitation occurs
on both sides of the divide.

• Precipitation is more likely to occur on the west side of
the divide when rain is observed on the east side.

• Precipitation is more likely to occur on both sides when
the moisture and condensate fluxes are strong on the east
side. This would allow precipitation particles to pass over
the continental divide and reach the west side without
being evaporated or sublimated.

1) ERA5 data2 and data collected
during the SPADE campaign1 are
analyzed:

• In-situ Parsivel data at Fortress.
• In-situ Micro Rain Radar (MRR)

data at Fortress.
• In-situ precipitation data at both

Fortress and Nipika.
• ERA5 data of vertical moisture

and condensate fluxes at the grid
cell that encompasses Fortress.

• Storms and precipitation across the continental divide are
a critical aspect of the regional water cycle.

• Goal: To investigate atmospheric conditions leading to
precipitation on both sides of the continental divide.
Study conducted in the Canadian Rockies1.

• Study sites:
Nipika: west of divide. 
Elevation = 1087 m

Fortress: east of divide. 
Elevation = 2141 m

• If rain and a high concentration of particles are observed
on the east side of the divide, it is more likely to also
have precipitation on the west side (Fig. 3a,c).

• The opposite is true for snow (Fig. 3d).
• Precipitation observed on both sides does not depend on

the size of particles falling on the east side (Fig. 3b).

Background Hydrometeor observations Precipitation across the divide

• Precipitation on the west side often occurs when higher 
reflectivities and upward motions of particles are 
detected on the east side (Fig 4a,b).

• No link between the Doppler velocity at lower elevations 
on the east side and precipitation on the west side (Fig. 
4c).
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Figure 3: Comparison of (a) the measured hydrometeor concentration
(log(%&)), (b) mean-weighted hydrometeor diameter (() ), and (c,d)
distribution of precipitation at Fortress by the Parsivel when precipitation
did (orange) and did not (blue) occurr at Nipika.

Figure 4: Comparison of the estimated heights of (a) the upwards air
motion layer, (b) the precipitation layer, and (c) the mean Doppler velocity
by the MRR 2 at Fortress.

Figure 5: Comparison of the estimated (a) integrated moisture flux
magnitude (IVT) and (b) direction, as well as the (c) integrated condensate
flux magnitude (ICT) and (d) direction from ERA5 data at Fortress.

Figure 1: Simulation domain and location of the study
sites. The thin black line denotes the continental divide.
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Figure 2: Instrument setup1 at 
a) Nipika and b) Fortress.
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2) Data analysis:
• Data averaged into 60-min intervals.
• Only events associated with precipitation measured at

Fortress are used (P≥0.25 mm h-1).
• All data at Fortress are classified into 2 groups:

• No precipitation at Nipika,
• Precipitation at Nipika (P≥0.25 mm h-1).

3) Statistical analysis:
• The two groups of data at Fortress are compared using the

Mann-Whitney U test. P value cutoff = 0.05


