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Lidar Observations of Tropospheric Ozone
for the Improvement of the Monitoring and Prediction Technology of the Tropospheric Ozone
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Abstract

Tropospheric ozone (TrOs) is one of the important contaminants and acts as greenhouse gases in troposphere. Recently, the
TrO; is increasing, especially in east Asia, and has considerable effects on such as acceleration of the warming, increase of
the respiratory disease and decrease of the agricultural crops. However, the understanding of the TrO; is not sufficient due
to the few observational method in the middle troposphere with a adequate time resolution of a few hours. Lidar has
advantages on the TrO; measurement with high vertical resolution and continuous measurement with adequate time
resolution. We have a plan to make TrO; measurement using two lidars located at Tsukuba and Saga. The goal of the study
is to understand the dynamics of the TrO; and improve of the monitoring and prediction technology of the TrOs.

1. [FLBHIC

KRR A AT OERMEE 2 F o7, A X U7 FOREDRLMICEEL KL, —BRILRES
b2 EORKIBYE OB Y ELT HIE0, Y AIBN LR XX FOFEWE Th 5 L it
2y ABPER T LR BICR SHEBDRLAAR T L H D, ZOXFEA Y L, TE, FHCET U7 g T
HMLTRY, Zo8%, BEILONE, PRasEEOR, BIEMOBIL, B sy iz & ot
DEROLENHITETHND, LNLAERL, BIHFENRLN TS0, HiE T B I3 55K
A= )LD OBEEOHHRIT R+ TH Y, Z OEELE IEFICH D Z L BN TH 5, ARFZETIE,
ZDOXEA Y L DEEOERSCTHEE 2 EX® 5720, BT T7 A4 X —BHEHAE50E, %f
VERE A AT R m AL D B OREEE AT O

2. R7 7B TOXKELY Y

W T I B W TR A OO JKER BRI S TR Y . £72, HARIZEBWTHEES R ETH
JALFE AT TR S D 7e EXEE A Y > OBEIMER 2 R S0, Atk LT 2 ERE AW 2B IR S
NTW5, Bk, MERERIIZ X 2B SIED EF ORI O MISEHEIZEE) | hESA > RO A
A INSORERIBICHE Y RAREOE(LEThD, 2O L H 7%, BT VT MO RHLE A DFEREA IE
FEIZTARE D EWVIOEN R E - TRV, FITEHEE T OmE KL FERE 2 2 AW iR itbn
HEDNTIoTEL, ZofM, INEBNAE ST EBR, E1BOEFEHA Y ) T BRI, e 7
EMTHONTWVDN, 2 EOMZETKIERB Ay — L Z2xRE LTWD, ZHUIH LT, Y v EE
AR DEF A o — v OEGERIFEIIRE SN TR Y, ;B EIcsiT 54 » O A 7 — v O EjRE
IFELIAIRTZE DZE I T B,

DX ekt A v OBREIE, LFEREE T L EE SR N T, BB OF Y R AE
HEERBT D2 L0, DREOR TRITE THLWIRIICH 72, AT, ET /VOZER R OR FEMRE
ISR BICHEB T BIZB W T, ETVOENSEBEEOEVEREZEL Z LITHEETHLES T
PR, ITAR KR E S B AR T & O BFFERERE A3 EIA L 2R e £ 7 L & W T )b B A o o Tl i %
RETHRELTCWENR, T VT X =7y b & LEEBERRET LV LS T T VRS L TV D4
HRPEZRELTHDR, LELARS, W7 OTICZ—7 v b &Ko B LT 7 L OB%I%.



Z OHIRO RKIGROTEZNL L b E > T, S RIZUARDPOBHADEANIC /0D EEZBND,

3. SAF—8BRALEBIEFEETETIL

LW ClI m O FERES R 2 5 b B A o A MR ALl U CEIIS 5 2 L AR T A & —
HEOBRREIT-TETEY ., EWMICEE L CEANTREREBEOBRRICKEI L T 5 (Nakazato et el.,
2007, HHAl, 2007), ZDOTFA X —EHWTREMNREFTOH 550X, BLOL [ UEMEHOTRHE I
ENZERBEMFZEATIC L D ISR E SN T A X — (NEHl, 2010) @ 2 HuSIZRBW TP A > OBl %
1ToZLL LT3,

FEBAL ST T L, [REMEFRERE A2 HED TV AHEBRKEET L (RAQM2) &, KRBT THAD
RATHITIEH SN TWAHEBEARET L NHM) ZAEDETZ LD TH D, BERASHEII2ER(L A%
E5 L (MRI-CCM2) Db DEFIAT 5, MRI-CCM2 13K E T DO RKIGIRBIHGREL CHEET S TWD
ET N THDH, NHM IFZRTTHAZ ORKATRIIEA SN TE Y, REFEOBRIRITINATH % ORGFEZE LT
BERF R 2N B, /T V7 Tl — O PHEE 25> T\ b, NHM & RAQM2 Z#lAadbt, BT U7
DEGB G EREICHB L ooREEA Y v D> I o2 L— FAAHE & 72 5 #1070 AL F i e = 5 L
(NHM-Chem) #BHFE L CT\W5 (#RE{h, 2011),

AW TIX, AV v T A X =2 LD EGEBINT — 4 %2 NHM-Chem & O RO EE A4 B4
OFREMEERICFIH L, =612, BEfFOMAE - i FERT — 2 2ma63 52 & (Fig. 1) IZX>T, ZHETH
MENT IR0 -T2 AARMITICEB T B RE A Y o O AR GECHREZ IR THO TH LM TEZ LN T
x5 EMRFTE D,

Impact

Height (m)

4. Quantification of the high density
ozone events and understanding of
their dynamics

Continuous observation of

1980 &

0

the ozone vertical profiles by
the two ozone lidars

1. Database of the

observed data and
primary analyses

prediction of the tropospheric ozone

t

SURFACE Ozone 07Z10Apr2009

Regional chemical transport model

110E 120E 130E 140E 150E

20 40 60 80 100 120 140 160

2. Construction of the 3. Analysis and database

regional chemical of the tropospheric

Surface observation data transport model ozone

Fig. 1 Schematics of the framework of this research project.
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