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Invited Professor

Observation of Global Atmospheric Change Hideaki Nakajima

We, in cooperation with National Institute for Environmental Studies, carry out research on global atmospheric environment, such as global
warming, ozone depletion, and air pollution. For that purpose, we develop measurement techniques on atmospheric composition changes. We
conduct research and education on measurement principles, data processing algorithm, field experiments, and data analysis on the basis of specific
cases of remote sensing and in-situ technologies. We also develop their applications for atmospheric compositions/clouds/aerosols, utilizing such
instruments as satellite-borne, air-borne, and ship-borne sensors, and remote sensors such as FTIR (Fourier Transform InfraRed spectrometer). We
conduct field measurements at the Antarctica, the Arctic, and at Siberia, and study global atmospheric environment change by analyzing these data.
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Fig. 1. Group photo of the SPARC Polar Stratospheric Cloud workshop held in ETH-Zurich in Switzerland on 27-29 August 2014.

BOLSBRARRIRA Y VBIRFECSRVWEADEEZLN
TVt EZET S EFOHTAm AV >V R—IL DTz,
N BIECBRVBVEREEENRSIVZRB AR DRER
REEZGNTVS. DNONOMRETE. O T BN
THLNIRICEIZFY Y TEHAZAETEZE(CLS
TCCOIBA YV R—ILOHEREDO—R=ZHES AR,

RIATRAVUBRIRICESTEERBEZzI 2 BAER
T OER EBITEMFTACIT>TE Y. SPARCT =023y
BEDERRZE THRAE LTS (Fig. 1), Fo. BB
viCBBCEVWTRONTZ. 7V IEBFRAD KR (FTIR) &
BVWEHEBSERDORET B =BT FY VR—ILD
FHEANZRALBBRBIC OGN BMEREERLTETNS,

FRAREZSCHRIIL—T B EERNLRY NT—0 =B
LTEAZIT>TVS 7 — ) IEBARIN S JE (FTIR) Z L
et RS LI UATHESERCL) Y VBRIEZEZS
FIRIEAKR(HC)REDILF BT ERALE B T20074 LR M
LTWacezR®RR U COBMORAIF. AIETIVICLS
X2l —YarvEREOEBI S AFRORTIBROEE
BEOEHNGRERTHD ZENND > AARBERS.
2014 FEh(CREREMEENature(CB#E# TN,

Invited Professor

Toshinobu Machida

BEWMHR A ZDMIRFRIEER A

KEPRDRBENRARO I O—/NIL R EERE RT3 7=0(C
FZNEDOAADZEENHVRBESNENDHENHBH. 1T
ROBRHT Y FELELZTATERBOVFFCHERAND EZE
DOHRBEITREENCARRLTVS . DNONOARETIIH L
AT = aremmERRUERICMA TMERZFE SR
ENRAADIRTHE A EHEEL TS,

O 7EIHRD A T HIF (T IE A KEFHRMOBHE ML
THY HBIRBED ZEBE K (CO2) REPAY > (CH)BED
TH(CAZTHHEEERIFILTVWS,Fig.2l3> AR 7 EZETER
TN COnCHa BB L E R (N20) . 7N 3B LB 2 (SFe) . — B8
{bRHR (CO) . KFR(H) BEOEERORELREFMRTHY.
NSRBI EMEFHZRIBRVCERANGEFSRSOHFZRLTV
%,COAFIARYTOHIFENSDRINEE BEENFE/NTUR
LTWBdH. FTOREENNSLKLG>TWVW B BHABREZ®
Uz M=M= (E1.9 ppm/yrcdp 3. CHaECOE I E (T
MERAHBYD AKFTHRRIEHNHZDTESEFERE
HELEL>TWSB, CHABE (FT1998 4 (CHBM LT [TIBMAE
HUTWIEA 2006 FE AR CBUEMLTWVWS.CORE (S
1998F DIB/M U TR AMBERNERHSND. INIFEIRM G
COMHEDIREERBRLUIZEETDEEZBND.N20E SFsld 557

—7km
—3km

SF,[pptl  MO[ppb]  CH [ppb] €O, [ppm]

CO [ppb]

BTOFERNRVIHICREEINTEY . GECLZEE
ENNSTVANO0EEDSE/KMTEFCRBBRDREER X
[Tl EBRA TR ENHREHCPPEREEZRLTWV
2. BRI MK IIN0BEH0.69 ppb/yr.SFEEE
M0.28 ppt/yrcdh-fe. HAF KKFDOHZ Y AILIC KB R
TEHBMT 2D TEBRNCIZEBEOANKTWNCH. H E
[CEWVWEEREEZRLCVWR KRIXILF—FEDSFY
EZITTRRFHIBEDO LANBEZIINTVBN. CNETOD
BRI TIIREFERNRIEN B OER (FBRE T30,

EERROBUT I ESSICHEETEHEDZHIZ. 2005
FLVEHARBECRAZEEZBHLULEN 70 o~
(CONTRAILZOY 20 M) AEMBREREA P RARF
EDTIN=TICE>TEBINTVS, EHIREBEEESIER
HZECOZREDHA IR THOTCTHD. INEDT—H (&
FZRCHIZCOBREDBEREZELIEPLDODOHY . REE
BOMBAEH) TR KRTEXETILORE. AKEEANZ
ALDBITHERAT—IDRIAICEATLERLTWVS,
CONTRAILTIFZINE T DAR—1 >4 777-200ERE # %
FoltBAZEREBLCET LN LIVKREBEOR—T2T
777300EREUEIC_BMUERFABREERAETEBE 2B H
(Fig.3) T3 DEMFER20145F (217572, 2015528 &
)777-300EREUHE (C KB BRNFEBIN. LW ILEEOE A
MABEIC/3D EHARE S NS,

H, (ppb]

500 | S
490+ T

1994 1996 1998 2000 2002 2004 2006 2008 2010

Fig. 2. Trend curves for mixing ratios of CO,, CHs, N0, SFs, CO and H; observed over Siberia.
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Fig. 3. Boeing 777-300ER aircraft and the Continuous CO; Measuring
Equipment to be installed in her cargo room.
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