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Introduction



Introduction

• In recent decades, temperatures in the Arctic have increased dramatically
because of growing concentrations of greenhouse gases and complex feedback
processes. (Hartmann et al. 2013)

• Clouds are crucial that impact radiative balance and temperatures at the
surface and at the top of the atmosphere.(Taylor et al. 2015；Wyser et al. 2005)
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Therefore, this study tried to use WRF model to understand how global warming
impact the Arctic atmosphere .
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Data and method



• WRF model configuration
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Data and method

Domain setting
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Data and method

• Sounding data Integrated Global Radiosonde Archive (IGRA) from NOAA

0801-0815 WRF；IGRA
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Data and method

• Observation data of Stations

Ny-ålesund；Svalbard Lufthavn；Hornsund

2013

2023

Mol

Mol

Obs

Obs



9

Result



• 2013 2023 Station Observation – P and T
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Results



• 2013 2023 Station Observation – Qv and WS
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Results

Increase ：Surface Temperature、Pressure、Humidity

Decrease ：Wind Speed、Precipition
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Results

Increase ：Surface Temperature、Pressure、Humidity

Decrease ：Wind Speed、Precipition
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Results

Summer

Increase Surface Pressure

Geopotential height become

higher across a broad region

of the Arctic in 2023



• AMS《State of the Climate in 2023: The Arctic 》
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Results

Summer 1991–2020

Arctic Amplification ( Serreze and Barry 2011).
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Results

• CFAD of Vertical Wind

Become weaker

Increase temperature
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• Hydrometeors profilers
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Results

Cloud water Cloud ice Snow Rain

Decrease Reduce precipitation



• Radiation
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Results

Radiation increase

Mean
2013 5712.72 -2998.81

2023 8045.81 -3508.88
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Summary



Summary

• This research uses WRF model to simulate the atmosphere environment of Arctic region in

2013 and 2023 to figure out the influence from the global warming.

• Compared to the results in 2013, the year 2023 exhibited the following changes：

1. Geopotential height indicated a strengthening pattern

 Surface pressure increased, while near-surface wind speed and vertical motion weakened.

 Weakened updraft prevented the lifting of low-level moisture

2. Warming in 700–500 hPa led to a decreased capacity for saturation

 Condensation decreased and induced net shortwave and longwave radiation increased

 Surface temperature increased and precipitation decreased.
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Thanks for listening



Future work

1) Study structure and characters of Arctic boundary layer

2) Analysis the change of atmosphere in 2050 by TaiESM.

3) Simulate winter cases
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