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Central China
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Geography and isobaths
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Topography around Langzhou, China



Lanzhou – One of the Most 
Polluted Cites in China 



LANDSAT-TM imagery representing air 
pollution on 3 January 2001. 
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Air Quality Management
≤≤≤≤

Air pollution is severe; The general 
public is advised to reduce physical 
exertion and outdoor activities.

High-level 
pollution

V>300

Persons with existing heart or 
respiratory illnesses are advised to 
reduce physical exertion and outdoor 
activities. 

Mid-level 
pollution

IV1

IV2

200-300

Persons should be careful in outdoor 
activities.

Low-level 
pollution

III1

III2

100-200

No action is needed.Good II50-100

No action is needed.Clean I< 50 

Air Quality Description and 
Management

Air Quality 
Classification

Air Pollution 
Index
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Dust Storms and (TSP, PM10) 
in January 2001
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Factors Affecting Air Quality

• Meteorological Conditions

Stable stratification especially  Inversion 

Low Winds

Valley Wind

• Pollution Sources



Mountain-Valley Wind  (at Night)
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Model Description

• Nonhydrostatic

• Multi-grid System: 9 km, 3 km, 1 km

• 23 vertical levels, to 50 hPa

• 30”- Topography data

• Assimilation of observational data 

• Land surface model

• Integration area: 720 km (E-W),540 km (N-S)

Centered at 103.8oE, 36.1oN



Multi-Grid System



Model Integration 

• Winter Simulation (Dec 2000)
• Initial Time: 08 BT, Dec 5, 2000
• Initial Conditions (NCEP Reanalysis)
• Lateral Boundary for the Largest Area 

(Every Six Hours, NCEP Reanalysis)
• ∆t:  60 s, 30 s, 10 s



Simulated Wind and Temperature  Fields at 
800 hPa on: (a) 08, (b)14,  (c)  20, (d) 02 BT



Simulated (v, w) and T in the north-south cross-section 
across the GaoLanShan Mountain on: (a) 08, (b)14,  (c)  

20, (d) 02 BT



Dust Sources (1000 kg) 
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CO Sources (1000 kg)
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SO2 –Sources in 2000 (1000kg)

◇ Industrial        □ Residential
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NOx Sources in 2000 ( 1000 kg)

◇ Industrial   □ Residential
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TSP Concentration at Sta-1 and Sta-8 
Simulated (dashed), Observed (Solid)



Simulated and Observed 
SO2 Concentration (mg/m3) on

December 25, 2000
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NOx
07h Dec 11,  2000



NOx
13 h, Dec 11, 2000 



NOx
22h, Dec 11, 2000 



NOx
07h, Dec 12, 2000 



TSP
13h, Dec 11, 2000 



TSP
01h, Dec 12, 2000



TSP
22h, Dec 16, 2000



Conclusions
• Severe air pollution is caused by heavy pollution 

sources

• Meteorological conditions take important roles:
– Inversion (Stable Stratification)
– Valley Winds

• RAMS-HYPACT  simulates the transport of the 
pollutants.


