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Today’s image (GOME-2 onboard ERS-2/1995)

real time

Today's Images
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Lidar

lidar network
Mie/ Rayleigh-scattering lidar PAL
DIAL 2 NO, O; DIAL
Raman lidar
fluorescent lidar
coherent lidar




18-19 March 1998 (Tokyo)
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+Time to height indication (THI) of range-corrected signal (a) and depolarization ratio S/P (b)
observed by the polarization lidar at TUMM in Tokyo on March 18 and 19, 1998,
Please note that the upper limits of gray-scale are lowered than the maximum to emphasize the dust layers.

The dust storm seen by GMS-3 in China on
April 16, 1998,

Proc. Optical Remote Sensing for Imdustry and Environmental
Monitoring, Bejing 1998
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OXRAGFDHRRIEVMRUCEZTRIELYOBHE (1900%)

By FH k>
E%# SOx NOXx
h+F (SOxD#H1997) 269 206
XE 1,712 2,304
77X (1998) 84 165
KA 83 164
1207 92 149
112X 119 160
B& 87 165

hE (1995) 2,282 964




Air quality in northern Chinese cities is very poor

Annual Daily Average Concentrations in 1995 (ug/m?)

1995 1 (ng/m3)
NO, SO, TSP

Beijing 122 90 377
Changchun 64 21 381
Dalian 61 185
Harbin 30 23 359
Lanzhou 104 732
Shenyang 73 99 374
Shijiazhuang 61 308
Taiyuan 55 568
Tianjin 50 82 306

WHO Guidelines 100-150 150-230
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Linkages of Air Pollution to Climate Ehange

Climate Forcings

2 (0.3+0.1) wt [ Black (0.8)
_ \ vkl Carbon

L
Hit
1

Fegure 2. Estimated change of climate forcings beraecs 1850 pnd 7000

(Hansen et al., PNAS, 2001)




so, SO0, BC™  CO,

0.61 0.06 0.30 . 0.00001 96
ail 0.26 0.07 0.20 . 0.008 T
gas 0.01 0.01 0.15 . 26

[coal] [ 0.51 0.07 0.08 3.5 0.18 96

[biofuel] ] 0.08 0.06 0.05 5.1 0.07

*with controls, such as FGD for coal, low-sulfur oil, briquettes, etc.
**black carbon, i.e., sub-micron elemeantal carbon
[...] = residential fuel use




Black carbon
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X 5 mins resolution
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The view of RAINS-Asia

in the mid-1990s was quite
pessimistic regarding future
acid rain damage in Northeast Asia




1997-8

high tech

Sinton  Fridley, Energy Policy 28 671 (2000))




SO?2
(Streets et al., Atmos. Environ., 34,4413, 2000)

RAINS-Asia Interpolation

RAINS-Asia Interpolation
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Long-term emission changes in Asia are reflected in sulfate
aerosol measurements at Midway Island (Prospero et al., 2001)

&
1

i
in

ol ?

TR i
o ";J "J'H_L:'_—HJ:;F .': :-_
S L

ff-
A :

(R |
L A
1

o I
Sk
. Emissionz Zhinalag w1020

d
|

*
1 1 1 1 1 1 1 1 1 1

80 Moz ma o5 o’ 80 A2 94 AE 98 [ [
~ Year (From 1980)

- -+ - Anthro SC1 (MSA 0.07) x Anthro SC1 (MSA Data)
I Streets, China =2 Lafohn, China
—L_ - Streets extrapolate B Streets, 2000
Fig. S

)
™
S
-
(o)
3.
~
b
>
=
-
w
2
c
(«b)
(@)
o
Q.
o
S
e
e}
é

<

EIfli%TEn FEFd® SREEFET fmp TR &4




CO2 CH4
Streets,

® Total
Fossil fuel
use

& Biofuel

— Agriculture

a1 O ; Gamert
—p— Production

15.000 Landfills

—#* Forest

Emisslons (G CHy)

g
;
i

T

-y
O *.5 0

£ 000

"...—l.l—u.—.l:-_._‘_‘_lH

i

Pt . _ , ,
300 91 0203 o SR Ge LR ' La SOMST I 33 HeEE O HIYE O
Yaar faar




The net effect of these

emission changes on global
mean temperatures is an

INCREASE, due to the
dominant effect of

the sulfate aerosol
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Sector

Stationary combustion
Exdraction, processmg and handing of fossl fuels

Chamcal indusiry

Sobvent use (exchading pai 1oe)
Pamt use

I ransport

Wisste disposal

Miscellaneous

Total
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(
The April 19, 2001 SeaWIFS

image (right) clearly shows
dust effects.
SeaWiFS on March 28, 2001
before the dust storms
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TRACE-P

TRACE-P (Transport and Chemical Evolution over the Pacific)

ACE-Asia (Asian Pacific Regional Aerosol Characterization
Experiment)

Experimental
measurements

Theoretical
modeling




TRACE-P ACE-Asia

Updates will be posted on our University of lowa web site:
hitp:fwew.cgrer.uiowa.edu/people/carmichasl/ACESS/IEmission-data main.html

Year 2000 Emissions (Tg)
Regicn S02 NOx CO | NMVOC BC ocC MH;

China 20.8 8.2 24,1 14.7 0.91 2.63

Other East Asia 2.3 4.3 0.9 3.7 0.08
aof which, Japan 0.8 2.2 4.2 1.9 0.04

Southeast Asia 3.1 3.4 Z26.9 111 0.3

Indian Subcontinant 7.1 4.6 AT 0.62
af which, India 55 4.0 41.4 8.6 0.48

International Ships 1.1 1.3 0.1 0.0 0.07

Aszia Total 34.4 228 1747 40.3 1.98

Mode: Swmm emissons as of 72501, Ful bsomass burn emissions o be addad later.
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Carzon wg.ommd
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Elevated biomass- -
burning plume from

Southeast Asia

Low-level pollution
from mainland China
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Biomass burning) source

BC haze

( TRACE-P ACE-Asia




The Basic Lidar System

LASER OUTPUT OUTPUT
MORITOR OPTICS LASER BEAM
HASER ] ——
SPECTRUM
ANALYZER AND TELESCOPE
PHOTODECTECTOR
| > j:’ INCOMING SIGNAL
O [
Voo =N
©) OO OO0
DIGITIZER — —

COMPUTER



Lidar lidar network
Mie/ Rayleigh-scattering lidar
DIAL
Raman lidar
fluorescent lidar
coherent lidar
DOAS

Differential Optical Absorption Spectroscopy)




PAL Portable automatic lidar)

DPSS (

EYE-




Remotely Controlled Lidar System

COMPUTER
CHIBA UNIVERSITY

T DATA ACCESS

140.04.16.7E
35.31.21.2 N



- Downdraft motion of aerosol and secondary aerosol layer -

—

Height (km)
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Time



- 2003 3 12 -
- Kosa monitoring on March 12, 2003 -
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- Descent of rain cloud and prediction of rain event -

Height (km)
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- Observation of rain streaks (Speed of rain drop falling) -




- Multiple layer structure and oscillatory behavior of aerosols -

-
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- Updraft Motion of Aerosols -

60

40

20

12:00 13:00 14:00 15:00



16:00  20:00

1200
1050

900
12:00  16:00  20:00

2001/10/13

00:00  04:00  08:00

JST

00:00 04:00
2001710714
JST

2001/10/14

0&:00

12:00

24

12:00 0:00 12:00
2001/10/13 2001/10/14
JST)
NO,,
NO,,

>0.001/km/sr



NOAA/AVHRR

http://ceres7tx.cr.chiba-u.ac.jp/ja/
http://www.nowpap3.go.jp/jsw/main.php

GMS/VISSR
http://ceres7tx.cr.chiba-u.ac.jp/ja/
http://weather.is.kochi-u.ac.jp/QL.html

ERS-2/GOME O3 NO2 SO2 BrO H2CO
GOME HP: http://www-iup.physik.uni-bremen.de/gome/
EP/TOMS 03)
O3 http://jwocky.gsfc.nasa.gov/eptoms/ep.html

. http://toms.gsfc.nasa.gov/aerosols/aerosols.html
MODIS(Aqua) SeaWiFS
\__Level 3: http://seawifs.gsfc.nasa.gov/cgi/level3.pl
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EP/TOMS Total Ozone Jun 1, 2004
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