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Definitions of dust weather

Categories Characteristics Horizontal | Weather
wisibility condition

Drifting | Dust raised by the wind to
dust a small height above the <10 km- | Weak wind
ground

Blowing | Dust raised by the wind to Moderate
dust moderate heights above wind
ground

An ensemble of particles Strong and
Dust storm | Of dust energetically lifted turbulent
to great heights by a strong wind

and turbulent wind
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Seoul, Koreé
March 22




Requirements
for occurrence of dust storm

Sustained high wind at low-level

Thermally unstable atmospheric

stratification

Thick dry soll or sand layer




1. Climatology of dust storms in China

Data sources:

Routine observations In surface weather
observing stations once every 3 hours (1956-
2002)

Data from the geostationary and polar-orbit
meteorological satellites




1.1 Geographical distribution of

dust storms in China (1956-2000)
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Facts:

Two regions of high frequency (s 10-15days)

> Most of Xinjiang and southwest Qinghal (Tankla

Makan Desert)

2 West Gansu and Inner Mongolia (Gobi Desert)

South Xinjiang and West Inner Mongolia have
maximum dust storm days (20-30days)




Accumulated annual-mean days of dust
storms and blowing dusts in 1961-1998
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wveather in spring in East Asia in 1999-2002 - \




1.2 Seasonal distribution of eccurrence

of dust storms
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Monthly variation of dust-weather days in China
(data from 1961 to 2000) :
@




Seasonal distribution

The maximum frequency season:;

(March-May) with peak in April

The second peak season:

The minimum occurrence season:;
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The variation of month-average wind speed




1.3 Main tracks of dust storms in China

North-westerlies
Westerlies

Northerlies







R F
A i g
H ._4—".\_,_-"'-.'--" '-FH_P.; 1“\_'_,.1".1‘1- '

T_-. -._\_\___\_\_ __\-\_\_-_\- :‘\-\.\_,_
.'_h'—‘—m—_.

BTERAR R TS “n’rnﬁ'ﬁ'gir”’
L

' Westerlies =

i
|
,

|
[
- .
I ! i e
- I ;
i e
1 1l -
i i L
E ¥
I X
1 -
|

X = A e






7Y
T

¥

N
E

N0
e

g

SRES .
g s

)

G
£h

s ey gl [ )

Ip.
"Emm
Nig,

Ao

—
Att

=

o, danll #
A '-'_,-:.;1-'.-
1

doff Ledid




Statistics of dust weather in China
In 1999—2002

Year NW 1 NW 2 West
1999 3 0 1
2000 0

2001

2002

Total
%




1.4 Source regions of dust weather

events which hit China in 1999-2002




Source regions of dust weather
which hit China in-1999-2002

Year

Total dust
events

Outside of
China

Inside of
China

1999

9

2

2000

14

9

2001

18

14

2002

12

8

Sum

53

33




Satellite Images showing the typicail

dust storms in 2002







=

El &5 P B S S Pl







Distribution of intensity of dust storm

at 08:00, April 6, 2002
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Distribution of intensity of dust storm
at 13:00, April 11, 2002
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The regions which
contribute to spring
dust weather in East
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The regions in the
development of
Spring dust
weathes,in East
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2. Long-term variation of the frequency of
dust storms and its possible link to
climate change or variability.in East Asia

Ime-series of accumulated days ofdust
storms from 1954 to 2001
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Long-term variation of annual accumulated days 0f
dust weather in China (data from 681 surface station@




Significant decadal variation

> High frequency period: 50’s-70's
> Decreasing frequency period: 1982-199¢

> Recent increase since 1998




Significant seasonal variation

> High frequency season:

Cold and dry seasons with frequent
development of extra-tropical cyclones
and cold waves




L 1975 1980 1985 1990 1995

Long-term variation of numbers of extra-tropical
cyclones in March-April in Mongolia and North China
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Long-term variation of winter mean temp.
In the northern China (Dec.-Feb. of 1951-1999)
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Decade average temperature variation
In the northwest China'in_past 50 years

1951~
1960

1961~
1970

1971~
1980

1982
1990

1991~
1999

Temperature

-0.18

-0.28

-0.03

0.12

0.67




Annual
90

80

70

60

Rainfall (mm)

40 |

30

20
1951 1955 1959 1963 1967 1971 19/5 1979 1983 1987 1991 1995 1999

Year

Long-term variation of spring rainfall
In Northern China (Mar.-May of 1951-2000)




Decadal variations of occurrence frequency of cold and
warm years in the northwest €hina in past 50 years

1951~| 1961~| 19/%%( 1981~|1991~
1960 19/0| 19801 %990 1999

Frequency of
warm years

Frequency of cold
years

General feature




Frequency of occurrence of cold waves
In the northwest China during 50’s-80’s

Decade

Month

J

Total

50°s

34

60°s

23

70°s

20

80°s

8

Total

D
2
2
3
2
9
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Time series of annual mean wind
speed averaged for whole China




> Recent Increase since 1998

* Dry climate condition

* Increasing station numbers with dry soll

 Warmer temperature layer thicker than'3cm




=200 —=00 =100 10 =200 300 400

Departure pattern of mean precipitation for 1999-
2001 from long-term mean(mm) &




Percentage of stations with dry soll layer thickness >
3cm for 1995-2000 (31 ten days, Feb.—1st ten days, Apr.)

60

ol Station numbers In spring: increasing since 1999
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Geographical distribution of long-term trend
of change in dust storms(days) (1954-2000)

Most of dust storm occurrence areas:

decreasing trend, only with a few

moderate areas having increasing trend




Geographical distribution of long-term variation
of the occurrence of dust storms
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Strong dust storm

(horizontal visibilitye 400m, and wind

speede 20m/s)

Is the frequency increasing?




Variation of occurrence of strong dust storms
In the northwest China in past.50 years

Decade 50's 60‘s 70's 80°s 90's

Frequency 13 14 21




The area of desertification is expanding

Rates of the desertification.in China
In past 50 years (km?/a)

Decade

50's~60’s

70's~80’s

90's

Desertification
area (km?)




3. Efforts on dust stormmonitoring

and prediction in China

The new monitoring network of dust storms
IS setting up in China to improve the real-time
monitoring on dust weather
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The warning network with intensive observations
of dust storms in the western China
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The dust-storm monitoring network (stage | )

with the solar spectrometers and deposit gauges)
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Some key research programs. on dust

storm matter are undergoing (climatology,
detection technigue, formation mechanism,

forecasting method etc.)




Develop the numerical prediction models to
Improve the warning and prediction of dust
storms in the National Meteorological Center
(cooperate with the Australian metearolegists)

and the Provincial Meteorological Services In
the western China
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The International cooperation in the area of

dust storm monitoring and prediction is also
undergoing

With respect to a possible WWRP project o dust
storms, an International Workshop on this mattef; co=
sponsored by WMO and CMA, was planned for 2008
In China




4. Concluding remarks

The occurrence frequency of dust storms has the
significant decade-scale variability

The long-term variations are closely liked tosthe
climate change in East Asia

High frequency season Is characterized by cold
temperature, active clod wave, high wind and dry:
conditions; Low frequency season:. warm temperature,

Inactive cold waves, weak wind and wet conditions




There is some discrepancies in climatological

statistics of occurrence of dust storms, due possibly to
data availabllity, different definition and urbanization
effect

Conditions of occurrence of dust storms:
=» active cold waves bringing high wind

=» dry climate condition with little precipitation

=» thicker dry and soft soll layer and strong
thermal instability
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