
CASE 
STUDY:
- Nov 

16-20, 
2022

- Buffalo 
Area

- Tug Hill 
Plateau

18th - 19th: Southwesterly wind dominated regime (All LLAP)

CITIES FOR ANALYSIS:

SUMMARY:
- Mode plays an important role in how terrain impacts precipitation outcomes as it 

influences wind flow and how it is positioned when approaching terrain
- Long Lake Axis Parallel Mode and Adjacent Terrain 

→ LLAP has convergence at the center of the lake causing wind flow along and 
away from terrain with weak cross-barrier wind flow.

→ Weak cross barrier flow = weak orographic lift which leads to a lower orographic 
ratio (the ratio of highland precip. to lowland precip.)

- Broad Coverage Mode and Terrain-ward Wind 
→ Broad Coverage mode storms have more spread out convection and with 

terrain-ward wind, the cross-barrier wind flow is stronger.
→ Stronger cross barrier wind flow = stronger orographic lift → higher orographic 

ratio (more precipitation on highland areas than lowland areas)
- Aligned with Campbell et al. 2016 and Veals et al. 2018!

OBJECTIVES: 
Assessing terrain’s influence on:

1. flow 
2. precipitation (amount and distribution)

DATA:
- Weather Research and Forecasting Model (WRF)
- 2022 November 18 00:00 – 20 23:45

- 15 minute intervals
Two runs: 
- 100% terrain as baseline
- 0% terrain (i.e. no terrain in the model)

New York State LeS Snowfall 
Nov 16-21, 2022
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20th: Northwesterly wind dominated regime (Ontario Sites Broad Coverage)
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Analysis Data Source: 
NOHRSC and Regional Observations

https://en-us.topographic-map.com/map-p1xt6/New-York/?center=42.55985%2C-78.94599&zoom=9

LIMITATIONS:
- Conclusions are for this storm and region

- More studies need to be done to for a broader 
conclusion

FUTURE QUESTIONS: 
- Compare with different terrain height differences and 

locations
- Compare with other storms and regions
- Look at intersection of other LeS factors and terrain
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Low snow accumulations on 
Watertown and Worth Center since 
the storm was unimpeded by lack of 

terrain and quickly moved out of 
study area.

Snow persisted on Worth Center since 
terrain slowed down storm motion and 

with orographic lift from the terrain.

Terrain did not have a significant influence 
on storm shape and flow because wind flow 

was parallel to terrain.
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