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Long-term trends of downward longwave radiation at Tateno

Nozomu OHKAWARA and Matsumi TAKANO

Abstract

Long-term trends of downward longwave radiation at the earth’s surface from 1979 to 2004 at Tateno are analyzed

after applying bias correction by using radiative transfer calculation. Downward longwave radiation decreases from

1979 to the middle of the 1980’s, and then it increases to 2004. From a long-term viewpoint, the trends are similar to

those of downward shortwave radiation at the Earth’s surface except for a turning point from decreasing to increasing.
The turning point for downward longwave radiation is around the early 1980’s while that of downward shortwave

radiation is around the early 1990’s. The trends of total downward radiation are almost same as those of downward

longwave radiation including the turning point. The main causes of change in downward longwave radiation are air

temperature change near the surface and change of greenhouse gases concentration in the atmosphere and they affect it

to the same extent.

1. FCHIC

HFICE T2 T E BEEREEAIE, HERAKOENLD
HEmIET THHERIBHZRIALF—THDH. 2D
K& XL, RKOEE, KANOKEK L CANZEIEE
O ILIRFBICRE SN DIEENRT A OWRE KT L
TWa., TOEMENEMRIT T2 Licky, EHEEH
ZIW TV D HERIRE(LIZFE ) TR KK ORE L% 0
HERBRBEOEEMZ AL ENTED. BEILAHE
B4 fEEF) T, ERSHEREAEOGY, 1957)D 2 A
NHFmEREEMS OB ALK L, 1976 2 AND
BEE CARMOBEREBRMZMREL VD, S5, &
JERRE L, 1996 41T i3 R KAEAF ST B (WCRP) 5 L OY
TR BB S A T 2 (GCOS) 0 #h L i e < & 5 I
Y b LR (BSRN) s & L C &g &4, BSRN @
EWR W7 Lm0 BN BE T — 42 2B LT
(Ohmura et al. : 1998). E i EHKE 2 EHHIZH = v H#Hi
BHIL O LEHSIRIEFRICO L, mERGE AT
MICATHERELRBNMATHD.

* 2

HH

JESRG A BLINEE — AR (B HIEREREE M BRI B )
FeE S G B =R (L B R R e A B 5 =)

* 3%

HU

)

FEIHICB TS FTHERERBKNOE/IZONTIE
Ichiki A.(1988)IZ & ¥ 1977 £/ 1981 £ % T 5 £ [
REEB LOFH LD MBATERIRIN TN DR,
10 E% B2 5 L9 EHICHONTOMITERIIGEEL R
V. KT, mBRAEBICHEIT D 1979 4025 2004
FETO 2 FEHOREWREBFBNT —F 2 BT 52 L1
Yo TExoEME{BERmIZOVTIER, ELICEREK
HORESICHBEEZDKE[EBEHRERIAOES
DRESIZOVWTHHiFEREZRET 5.

2. BET—2DNAFTRBE

REERS OBIICIE, ZOEMZREORES DS

EWH R w22 B L E R TEE L7220 o 7223,

2004 4E1Z WMO ([Z X WSt & nt=. 2 E TSN
ENEFNMAOEBEICLVBEZITo T, £, K
WFZE DA IR B\ C, EmBR G ORI E a8
’i3@ﬁ®iﬁémﬁ@w%ﬁ%w%hfét.*%

, BT — 21T, BESoRRICS UEEMEAS DR
%%&#h@vﬁﬁﬂ#f*#é oD, EHoR

EWHBE T — % 2+ 2120, FRHIZZ O, T A
EHRVWTEBLLERS S, SEOMEYT TiL, LTFOFE



R R AR

T
A

Wz &0 HER
AIEEAT o 7014,
BT o717

ORXFBONRAL T A EREZ A, 47T
T E RER BB T — 2 o gt

2.1 RAFABEDF &

BEF—FOARLTAMIEL LT, FlhEEHEEKRSH
BEOMPBRETTNMCE 2GR LTV, BEHEINE

A REAEREL LTI DEEZ LD LICRY
LI 5 o0 T g D 38 £ O BLINE O S A 7 AHHIE R D KL
bV &ITo7. N T AMIERT, [F—5X o805
FENER SN HIEEICEY S, B ORI EIC
R LTz,

BT — & CHBHAEBEE OBOLMEL LT, EF
A ORGHHAEMRICRERBRELRETAHB IV
EOREBNR VKR OREREZRIR L. £/2, KA
BESCKIPOKREIBEORWREALLBREICORND
TEMD, RARELEKRZRETH 7R %, kK
SHELTENLEZ.

BARMICIE, BERSEETITo TS 06 KEh b 21
F T 3 W0 B EBLINIC X X% AW,
HARECTH o= A 2R L, 21 FF(12UTC)D L —17 ¢
VT L DEBREBET — ¥ # AT EBEET
VIC X DB FH R 24TV, &85 oo F IR B8 7
— X LD EITI LT, "MMTAMERORLHEY %
fTol. "ATAMEBOFEEMEZM LSWE2 B O
W, NATAMEREZ RED-OOMME LT, B
Rt o 24 ReEGELN A BIAA Sz 1976 4 2 A D
2005 12 HECToOHME Lz, 2B, EHmEeT L L

'335'.7—

L TiX MODTRAN (Kneizys et al. : 1996) Z £ f L 7=. ft4t
BEETNVHEOSEMIE, ROLEEBVTHD.

- HIRERE - # EXUR

- WREHNHE 098

CRE - -BESwT AN @EKKENT — 4

« ZERLIRFBIRE - LR IC s B A EYE

(RGBT - BERGEBEMER, 1981 FLIATIC DN T
W~ v e 7IcB T 28 REN ALk EE L~
a7l OEFEEFEER IO Bk i E o ZHE
ZleaEE L THBICEE LR

cAKER, ZBLRFBLUANORILY X FEE : MODTRAN
TV I A P E

cxz—uY o EFEET

LIRS, BB EE T VRRICHEM L E 7 LV B0A
BLUSD AT T —RIZDNT, FOFHMERRD

sere

%69 &

2011

a) RIE

(hPa)

100

200

300

900

1000

——RS2-91- RS2-80

—=—R82-91- RSII-56

-3 -2 -1 0

o) BB

1000

=20

(hPa)
0

AN

\

=15 -10

-5

RS2-80 - RSII-56

by R
(hPa)

o0

200 »

300

400 '

500 L

600 r

[ ——Rs2-91-RS2-80
—=—RS2-91- RSII-56

(C

-0.2 o 0.2 0.4

)

-10 -5 o 5
RS2-91 - RS2-80

Fig. 1 Mean differences in upper-air observation at 122UTC
among 3 types of rawinsonde used at Tateno(Meisei RSII-56,

RS2-80 and RS2-91).
a) air pressure, b) air temperature and c) humidity.
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Fig. 2 Monthly mean CO, concentration in the mid-latitude
area of the Northern Hemisphere used in the radiative transfer

calculation, in ppm.
Red circles show the annual means at Mauna Loa as reference.
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Fig. 3 Differences of longwave radiation between observations
and MODTRAN calculations at 21UTC under clear sky condition,
in W/m?.

The upper table shows used instrument type for each period. In the
lower graph, the each circle shows difference between observation
and MODTRAN calculation for each data, and the square and the
vertical bars represent the mean and the standard deviation for each
instrument type, respectively.

Table 1 Estimated biases and standard deviations for each
radiometer and rawinsonde type.
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Fig. 4 Time series of 5-year running mean upward, downward
longwave radiation and blackbody radiation emitted by a blackbody
with surface air temperature under all sky condition at Tateno, in
W/m?,

Thick lines represent upward and downward longwave radiation after
applying the bias correction and thin lines represent those without the
correction, respectively.
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Table 2 Latitude and Longitude (°) of Tateno and used grids
of ERA-40 and JRA-25.

Name Latitude longitude
Tateno 36.050° N 140.133° E
ERA-40 37.500° N 140.000° E
JRA-25 35.327° N 139.500° E
ERA- 40
e
£ < i om TATENO
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Fig. 5 Location of Tateno and the grids of ERA-40 and JRA-25
used in the comparisons of downward longwave radiation.
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Fig. 6 Time series of annual mean downward longwave

radiation under all sky condition, in W/m?2.
Mean differences for the whole comparison periods are also denoted.
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Fig. 7 Time series of annual and 5-year running mean downward

longwave radiation (LW) under all sky condition, in W/mZ
A regression line was decided after linear regression analysis for
observation data after 1993.
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Fig. 8 Time series of annual and 5-year running mean

downward longwave(LW) and shortwave(SW) radiation under
all sky condition, in W/m?.
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Fig. 9 Same as Fig. 7 but for total downward radiation, in W/m?,
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Fig. 10 Time series of 5-year running mean change of

downward longwave radiation (ADL(total)), that due to air
temperature change (ADL(temp)) and that due to change of
greenhouse gases concentration (ADL(GHG)) at 12UTC under
clear sky condition, in W/m?.
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Fig. 11 Time series of 5-year running mean of daily mean surface
air temperature under all sky condition(Ts) in deg. C and
precipitable water(PW) retrieved from aerological observation of
rawinsonde at 12UTC under clear sky condition in kg/m?.
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