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Behavior of KOSA particles
over the Taklamakan desert:
Effect of KOSA on Environment
in East Asia

Y. IWASAKA
NAGOYA University
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Main building of the National Center for Meteorology, CMA,
at 11:00, Mar. 20, 2002 (by Guoyu Ren)
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v
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2o R, STt "
\ Y A :
{ N
N y

] L vVesteﬂy L////,)
.‘\Free Troposphere
Understanding of

6 b \ Nature of IfOSA

/ L":D e oundary Layer Transported in Long
i Range

|
Importance of KOSA
at Source Area

KOSA Research in Japan After
The 2" War

Electrics from Water Power
Expanding Human Activities and
Increase in Power Supply
U
Demands and Ask to Meteorologists
e Possible to make artificial rain ?
e What is effective nuclei ?
e Clay works well as Ice nuclei !
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KOSA (Dust Particles) and Global
Environment

Changing Social and Life
Road, Transport, Communication

Usage of Car, Expanding Network of Roads, ¢«
Power Supply Network

Expanding of Power Cable Network

Transport
Change from walking to usage of cars, aircrafts, trains, and others
Products of Fine Mechanical Instruments and

Electronics Parts
Increase in Industries and transporting materials

Now Global Warming

—Surface Structure |

Surrounding Atmosphere
Competing Particles

icle Motj

Surface Reacti
\ 4| on KOSA

Human Activities
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SOx condensation on KOSA particle surface during KOSA diffusion
Pollutants and KOSA

S0,%

NO3

\ NH,"

Ice /Condensation

Nuclei onaensation . ’
— Nuclei

J 0%

. o
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Aircraft Borne Measurements over Japan
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Particle number size
distribution

0.1

h>4km h <4km
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i 100000 _ depletion in
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;dist_ribution 10 7 Coarse
Fsimilar to ) F particles
:Sering e 01 t_. . less e
1 10 0.1 1 10
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Particle number-size distributions observed by Optical Particle
Counters above and below the altitude of 4km over Japan.
Distributions from cases of Spring and Summer of 2000-01 are
compared. All values are corrected for the standard temperature
and pressure (STP: 20°C, 1013hPa)

(%)

Spring mean
>4km

Summer mean
>4km

Spring mean
<4km

Summer mean
<4km

0

25

50 75

100

84

80

Oetc
O Sea Salt
O Soil

80

Temporal and Spatial changes

-9%

-86 %

Observed seasonal change in the vertical structure of coarse
(D>1pm) aerosols over Japan. Relative seasonal change in the
total number of coarse particles is shown as 100% being the
mean value for spring. Fractions by different particle types are
superimposed.
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Origin of the air parcels

(@) h >4 km (b) h < 4 km
757

R -
o (Gt A BIEE

e
\Bﬂfkﬁﬁ

© A= )
1 7 . ol

0O 13 30 45 60 75 90 1089 120 133 130 163 180

Trajectories of air parcels traced backwards from the points of
aircraft-borne measurement. Isentropic assumption was used
in the analysis. Trajectories starting above (a) and below (b)
the altitude of 4km are compared. Markers on the trajectory
denote position at every 24 hr.

Particle Collector Mounted on Balloon

balloon

. BETIFH

7_ h A
4 > 10m
INFVa—b
H4X: 30cm x 30cm X 15¢cm /,x\_l 9kg
(WX D xH) Yo F5—
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Sounding of Balloon-borne Particle Collector

Landing of Particle Collector and
Recovering
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Trace of Balloon (GPS data )
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Shape of Dust Particles. How to deal with them???

Dust particles: showing irregular shapes in the range larger than 1[m

By D. Z. Zhang
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@ Coarse particlf-:-)s
@ ¢

X-ray Counts

01 2 3 4 5 6 7 8
X-ray Emission (keV)

(b)

0 1 2 3 4 5 6 7 8
X-ray Emission (keV)

Electron micrograph of individual particles collected in the free
troposphere between about 3km and 5km over Dunhuang, China.
Coarse particles (a), (b) and (c) is calcite (CaCO3), thenardite (Na2S04)
and aluminosilicate, respectively.

Typical Example of Balloon-
borne OPC Measurements

OPG 03/Mar/24 DNH_UP PTU 03/Mar/24 DNH_UP

35000 e
—=—>03um
30000 TTo0sum ER00 f
——>08um f
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25000 - k- szr" 25000 /
- . m
E 20000 Bs E20000
: ?
< 15000 Z15000
10000 10000 < \
5000 5000
0 \ \54
0.0001 0001 001 0.1 1 10 100 0

-100 -75 -50 -25 O 25 50 75 100
Temp°C RH %

Number Conc. cm—-3
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Size Distribution of Particles Estimated
from OPC Measurements
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—&—1.5-3.1km
100 |- —&— 3.1-4km
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Measurements of Atmospheric Particles with
Balloon-hnrne NBC

B 2001/10/17

8/29

>03um

—8—>05um

20000

16000

12000

Altitude, m

8000 -

4000

0
1.0001 0.001 0.01 0.1 1 10 100

Number Conc. em™ eroen oo ' meer

nnnnnnnnnnn

-33-



F120KRBAXRNEBIRERE 2003%11A8

Lidar Returns in Dunhuang

2002/5/1 2002/8/26 2002/8/27
10 10
s I
_ ~ 6 ~
B < E
o
5
]
=
=
<4t
. N 2 r
—— Backscattering ratio —— Backscattering ratio —— Bacscattering ratio
— Depolarization ratio(%) ——Depolarization ratio(%) —— Depolarization ratio(*)
0 n n n
0 5 10 15 20 0 5 10 15 20 25

Hypothesis on Tarimu Basin as
KOSA Particle Pool
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pH(kosa) in Annual
Effects of soil dust neutralization ‘

Numerical simulation was performed
for another case with the neutralization
effect of soil dust, i.e., neglecting the
netralization reactions but with other
conditions remaining the same.

pH(kosa)-pH(nokosa) in Annual

N\
5 80 85 80 95 100 105 170 115 120 125 130 135 140 1

Predicted annual pH value of
precipitation in 1999

Annual mean pH in rain in 1998

Be ]

g &

75 80 85 90 95 100 105 110 115 120 125 130 135 140 145

0.1 05 0.8 2

Difference of anuual mean pH value in rainwater with  Observed pH value of precipitation
and without neutralization reactions by soil aerosol over China

KOSA Particle Effects on Radiative
Balance (1)

e Optical Properties of KOSA Pariticles
Size Chemical Composition Shape ----

e Condition of Ground Surface during KOSA
Diffusion in Atmosphere

Desert Sea Cloud GreenlLand ----
e Solar Zenith Angle

Day time or Night Time Summer and
Others

e Life Time of KOSA in the Atmosphere
Atmospheric Motion
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KOSA Particle Effects on Radiative
Balance (2)

e Effects on Water Cycle
Condensation and Ice Nuclei—Albedo Change
e Effects on Carbon Cycle

Input of Mineral-and Nutrients
on Marine Microbes
—CO02 Concentration change

e Effects on Sulfur Cycle

Condensation of Sulfur Components
on KOSA Surface
—Change in Sulfate Particle Concentration

Number of Strong and very
Strong Dust Storm over Northern
China during past 50 years

Deca- ({1950 [1960 (1970 (1980 |1990
des |s S S S s

No.(1) (48 68 89 47 36

No.(2) |5 8 13 14 23

Increased rapidly after 1998
2000: 10 Times

(1) (Qian et al., 2002)

(2) (Qian et al., 1997)
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Summary

e Understanding of KOSA (Dust) is not
high

e KOSA event is essentially relating with
global environment

e International collaboration is essential
for KOSA research

e Problems caused by KOSA events are
sometimes due to expanding human
activities

[ i - 1 1 1 { [ [

1500 1550 1600 1650 1700 1750 1800 1850 1900 1950

Correlation between dust storms (dashed line) and temperature
index (solid line) over last 500 years in China (after Zhang, 1992)
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TG-DTA(EERIE)

B ;f)( (1)) |
FT-IR% (4 5)
3 L) 3 4

RERE . K CEE)RE. REHE
#&ﬁ%g : NOXs HNO3~ O3s NH3
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Sand Storm Monitoring in China

ICNEMC

r
Iy
IS
vk CHINA NATIONAL ENVIRONMENTAL
MONITORING CENTER (CNEMC)
' Jing xin
ICNEMC
Nov. 23. 2003
th [0 Sand Storm Monitoring in China
2
,[j"‘; ---- Sand Storm Monitoring network
HEIIR
il
S ---- Sand source and transportation
E routes
---- Monitoring results

---- Two typical sand storm
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ICNEMC

1. Sand storm niohitorﬁié network

Tfeamt N ) .

I o an A Al

53 HERAE S\ cann  —anBlmiEs "\
. ERAS Lo~

: sl o, Y "< %

A TEA N Eg - B (& 5%

b R )
= IR R

LS
7
7

Forty members totally. Covers most of
¢  Network member the ~ sand  source  district and
transportation routes.
Desert :

i EH

>

[@) Stomss

ICNEMC

Hourly data of PM10:
249 cities
631 stations
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2. Sand source and transportation routes—
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%/\m_ e B 2 8
P \ . o
‘«\W\ e LR
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Lw\“'l/“—-‘,‘l - l.
. Cities 2 g | [ oA
« Transportation routines \ 7TV i
fi '+ Sand sources abroad ﬁ;u\jlwfgid_ i sah?l glczlsrtc:gportant
//\'/ Sand sources in China (%} ----Hexi valley and
Desert : Alashan
.==-- North part of middle
Mongolia

---- Hunshadake desert

15 =
10 E—
5
0
2000 2001 2002 2003 vear

----20000] 2002, compared to 90’s last century, 3 more
times occurred.
----2003, decreased in times and influence.




TR

Monitoring results of sand storm 3.19’\'22; 27)02

o X
centers with high LN
concentration of Hexi vally and North partof / "”'?\\h_ w % E
Ih | TSP B U VHunshadake
j%‘z e tHesert
W\
1A oS
I
Ll
A
o
i
i
®
CNEMC i /‘“‘”{ N ST
A Isolines of TSP J VG da b
----Most of sand come from the boundary of desert and

+  Cities farming-pasture band.
----Sand raised from local fields is also an important

contribution by the analysis of hourly PM10

concentration.

4 . Two typical sand storm

3.4.12002/03/19

2002/03/19

- EH-H

B

PH10 Pollution Index
€ 150
150 - 200
200 - 250
250 - 300
300 - 380
350 - 400
400 - 50D

K=

\
¢l

O

CNEMC 4 0 i

---- The most serious sand storm ingecent years. The
original district is Hami, Xinjiang province.




2002/03/20

N EF
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J‘]I_]Il PHLO Pollution Index
N < 150
‘{)\“ 150 - 200
B4 200 - 250
AN 260 - 300

300 - 350
350 - 400
400 - 500

ICNEMC

---- The moving speed is 2 times of normal sand
istri i ted,

two district s with higher PM10 concentration.

2002/03/21

N EF

B

10 Pol lution Index

£ 150

150 - 200
200 - 250
250 - 300
300 - 350
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ICNEMC

---- North east China are heavily polluted, some
sand source was determined upwards.
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2002/03/22

PHI0 Pol lution Tndex
¢ 150
160 - 200
200 - 7250
250 - 300
300 = 350
380 - 400
400 - 500

ICNEMC

2002/03/23

THL0 Pollution Index
<150
150 - 200
200 - 250
260 = 300
300 - 350
380 - 400
400 - 500

/
---- It disappeared very soon, and did’t cover other—

district.
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---—-Hexi Valley is the district with highest PM10 value.
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---- North part of middle Mongga became a

district with highest PM10 value on the 2" day.
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FMIO Pollution Index

< 160
|| 150 - 200
200 - 250
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---- Two centers with higher PM10 value were képt‘

as the sand storm moving eastwards on the 3" day.

S ERNAEHE
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ICNEMC

PH10 Pollution Tndex

< 150

150 - 200
200 - 250
1250 = 300
300 - 380
380 - 400
400 - 500

A
---- The sand storm northwards nearly
disappeared on the 4™ day, but the sand storm

southwards also had some influence.
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Thank you!
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NATIONAL OCEANIC ATMOSPHERIC ADMINISTRATION
Backward trajectories ending at 00 UTC 12 Nov 02
FNL Meteorological Data
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Main objectives of Ministry of Nature and Environment
of Mongolia

To identify and study dust source places in Mongolia.
Especially, in the main direction of the dust storms of to
make a source monitoring of dust and information system
in Mongolia.
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Dust storm is a consequence of desertification. In order
side transported sand and dust is a reason of
desertification, consequently of soil erosion and
vegetation deterioration.

20 aimag Losses:
Wind speed =16m/s: 217 soum 3 person
= 28m/s: 31 soum 53000 livestock
Maximum Duration: 62 hours 2.1 billion tugrigs
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Researchers for last years have shown that dust
storm has started in Mongolia reaches to China,
Korea and Japan, and negatively affects.

Proposed activities

-78-



THABIES (|| ;OR YOUR

W EENT0))




Day Number of Asian Dust of 20!
Century In Korea

45
Hl SECUL
40 - I MOKPO
2
= 35
o
w
= 30
—
w
=)
(=] 25
=
=t
w
< 20+
.
o
E 15
a1 ]
=
=)
= 10+
>
<«
[m]
5 -
a
1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000
YEAR

-81-



Day/Time Number of Asian dust

in Seoul (1990-2002)
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The Asian Dust event of 21~22 March, 2002, in Seoul

48ian Dust even
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PM10 Concentration of Asian Dust event of Korea

in 21~22 March, 2002

Mar21 0100 Mar 21 0500 Mar 211800 Mar 21 2200

%nz;;\/

Impacts and Damages of Asian Dust in Korea

¥ PM10 concentration increased about 2—10times in
Asian dust events than Non—Asian dust period;

® People were received harmful impacts to their
hearth;

® 102 scheduled flights were cancelled by decline
of visibility in 2002;

@ 4949 education bodies (kindergartens, primary and
high schools) were stopped in 2002;

OdHigth — tech industries were received damage by
ust;

€ Agriculture production was reduced




Countermeasures for Control

Asian Dust in Korea

= Establishment of Asian Dust phenomena data base

= Set up cooperation system between Minister of Environment (MOE) and
Korea Metrological Agency (KMA)

= Strength monitoring and early warning of Asian Dust

= |mplementation integrated forecasting and early warning system

= Establishment 5 monitoring sites in China through cooperation between
Korea and China, and exchange monitoring data in real time from next
spring

= |mplementation afforestation projects of MOE in China

= Attendance ADB—-GEF program to establish a regional
monitoring and early warning system for DSS in NEA

Adyvisory
500 pg/m’

-85-



-86 -



Dear Sirs

The Russian delegation along with the previous speakers shares the common concern
over the DSS problems in the NEA region and considers it a crucial issue for all the
countries of the region with similar climatic conditions.

The Russian Federation this year joined the International Convention on
Desertification Control and participated in the recent Conference of the Parties in
Havana as the party to the Convention.

Desertification and degradation of land is a vital problem for the Russian Federation
either. |

On its territory there are 40 administrative units — Subjects of Federation (out of 89 in
total)- with the arid and semiarid ecosystems threatened with the desertification
processes.

The most critical situation is in the Kalmykyia (close to the Caspian Sea) where the
dust storms result in a catastrophic degradation of land every year. There are also vast
territories vulnerable to soil degradation in the Altai and Buryatiya.

The Russian Far East regions are located close to disaster regions of China and
Mongolia. So it is important to prevent the possible damage to ecosystems and health of
the inhabitants from the transboundary transfer of sands as it occurred last year in the
vicinity of Vladivostok city

On this reason the Russian Federation has a commitment to undertake measures to
meet obligations of the Convention to a full extent. Now Russia is engaged in
development of the National Plan of Actions addressed to the issues covered with the
aforementioned Convention.

The discussed problem is highly relevant to the Convention objectives and its activities.
The Russian Federation is interested in the implementation and results of the
ABD-QEF project for monitoring and control of dust and sandstorms in NEA and would
like to express its commitment to contribute to this project with account of its scientific

and technical potential.
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UNEP/ROAP

UNEP Approach to

Dust and Sandstorm
(DSS) Issue In
Northeast Asla

C. Konda
UNEP/ROAP

ADB-GEF Project - |

Objective

+ to promote establishment of a regional
cooperation mechanism for prevention
and control of dust and sandstorms (DSS) in
Northeast Asia

Two Major Components of the Master Plan

¢ Phased program to establish a regional
monitoring and early warning network of
DSS

+ Investment strategy to strengthen mitigation
measures to address root course of DSS

UNEP Approach to DSS Issue -89-



UNEP/ROAP

ADB-GEF Project - Il

Participating Parties

+ China, Mongolia, Korea and Japan

o ADB, UNEP, UNESCAP and UNCCD
Budget

+ ADB: US$ 0.5 million (RTA)

¢ GEF: US$ 0.5 million (MSP)

Period

¢ 18 months from January 2003

UNEP Role in the Project

Implementing agency for GEF part

Chair of Technical Committee for the
component on regional monitoring and
early warning network

Prepare a report on the phased program
to establish regional monitoring and early
warning network

UNEP Approach to DSS Issue -90-



UNEP/ROAP

Time Frame

1st Joint SC/TC Meeting (Mar. 03, Manila)

+ Selection of consultants and experts

+ 1st Workshop (Aug. 03, Beijing)

+ Missions to four countries

¢ 2nd Workshop (Nov. 03, Seoul)

¢ Review of the draft by small group

2nd Joint SC/TC Meeting (Feb. 04, Bangkok)

Major Findings

Perception, definition, monitoring item and
method, current capacity, needs and
expectation, etc. are all different from country
to country.

Although a few bilateral cooperation projects
are being partially undertaken, there is no
multi-lateral/regional cooperation mechanism.

Helping Mongolia develop its national capacity
is one of key points from the regional context.

UNEP Approach to DSS Issue -91-




UNEP/ROAP

Expected Outputs - |

Proposal for regional network for early
warning - Indicators for monitoring

# Level 1 sites: Visibility (instrumented)

¢ Level 2 sites: Visibility + TSP or PM1o

o Level 3 sites: Visibility + TSP or PM1o + Lidar
Note:

+ at the designated stations for data sharing

¢ with a common measuring method and a
common operational manual

Expected Outputs - I

Proposal for regional network for early
warning - Phased regional networks
+ Phase 1:
by minimal designated stations
& Phase 2:
by expanded designated stations
with special focus on Mongolia
+ Phase 3:
refining of forecasting methods

long-term forecasting using ground surface
monitoring data

UNEP Approach to DSS Issue -92-




UNEP/ROAP

The Way Forward

Implementation of the Regional Master
Plan to be formulated

Possible institutional integration in the
future for various transboundary air
pollution issues:

+ Acid deposition (EANET)

+ Atmospheric Brown Cloud (ABC)
¢ Haze Pollution

+ Dust and sandstorms (DSS)

UNEP Approach to DSS Issue
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