
Introduction

Terrain enhances rainfall through forced uplift
of moist air. If lifted air mass reaches saturation,
it may become positively buoyant. This leads to
convection, and precipitation enhancement.

Motivation & Objective

Due to the small-scale nature of these rainbands,
forecast models are not able to detect them.

Determine the environmental conditions that
distinguish banded and cellular convection.

Methodology

Some Results

Current Conclusion

Banded                                          Cellular

Ø Banded and cellular convection events were identified
from radar images. Composite atmospheric data from
these cases were put into simulation.

Ø Above methodology successfully captures differences
in characteristic structures of rainbands and cells,
and conditions leading to convection morphologies.

p Kirshbaum, D. J., and D. R. Durran, 2005: Atmospheric factors governing banded orographic convection. J. Atmos. Sci., 62 , 3758–3774. https://doi.org/10.1175/jas3568.1 

p Kirshbaum, D. J., G. H. Bryan, R. Rotunno, D. R. Durran, 2007: The triggering of orographic rainbands by small-scale topography. J. Atmos. Sci., 64, 1530–1549. https://doi.org/10.1175/jas3924.1 

p Yoshizaki, M., T. Kato, Y. Tanaka, H. Takayama, Y. Shoji, and H. Seko, 2000: Analytical and numerical study of the 26 June 1998 orographic rainband observed in western Kyushu, Japan. J. Meteor. Soc. 
Japan, 78 , 835–856. https://doi.org/10.2151/jmsj1965.78.6_835

p Alexrk2. (2016, May). File:USA Oregon Relief Location map.svg. Wikimedia Commons. Retrieved March 7, 2022, from https://commons.wikimedia.org/wiki/File:USA_Oregon_relief_location_map.svg

p Encyclopædia Britannica, inc. (n.d.). Orographic precipitation. Encyclopædia Britannica. Retrieved November 29, 2021, from https://www.britannica.com/science/orographic-
precipitation#/media/1/433062/140263.

p Image Archive. (n.d.). Retrieved March 7, 2022, from https://www2.mmm.ucar.edu/imagearchive/ 

References

Retrieved from
 N

CA
R

I want to thank my supervisor Dr. Daniel Kirshbaum for his support and expert guidance 
through this project, and my mentor Bouchra Smail for encouragement and valuable feedbacks 
on the presentation. And thank you Kira Smith and Brent Jamsa and the Office of Science 
Education for making this poster showcase possible.

Acknowledgement

Next Step & Potential Outcome

Credit: Encyclopaedia Britannica, Inc

Bands (strip-like) Cells (dot-like)
Stationary/
anchored

Propagating/
transient

Concentrate 
precipitation

Evenly spread 
precipitation

Ø Determine differences in underlying
dynamics of bands and cells formation.

Ø Practical suggestions for forecast and risk
management units.
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Compared to cellular convection, these terrain-
induced rainbands greatly increase local
precipitation (Yoshizaki et al 2000).

Observation shows, two common forms of
convection organizations are propagating cells
and stationary rainbands.

3. CM1 model:
• Simulate atmospheric flow over Oregon Coastal

Range terrain.
• Grid resolution: Δ𝑥 𝑦 : 500𝑚, Δ𝑧~100𝑚.
4. Do the simulation results match the observation?

Ø Well organized
continuous
stationary
banded structure.

Ø Transient
propagating
cells that are not
continuous.

Ø Compare the role of terrain roughness and atmospheric
fluctuation in band formation (Kirshbaum et al. 2007).

Ø Investigate differences in characteristic wind and
thermodynamic profiles, and how they influence convection
morphology (Kirshbaum and Durran 2005).

Ø Test sensitivity of banded structures to different model
resolutions.

Ongoing Sensitivity Tests on Key Parameters
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1. NCAR archive radar data: manual identification of
cases for 5 winters, 2016–2020; over western Oregon.
2. ERA5 reanalysis data: get composite characteristic
atmospheric data for each type of event; and put into
simulation.


