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Tablel The effects of increasing CO; on solar radiation transfer in 1.4, 1.6, 2.0
2.7 um bands

S Poo, s Fot/Fot Firr,s/Fhir,s Fyt/F,* TDIR,S 44,/4,
(ppm)  (um) (W /m?) F (W /m2) (W/m?) (%) (%)
1.43~ 100.42/7.32 0.073 44.98/0.055 45.04/9.01 44.79

1.625
1.625~ 22.81/4.41 0.194 22.21/0,0187 22.,23/4.45 97.39
1.89
300 1.80~ 64.87/4.40 0.068 27.72/0.0110. 27.73/5.55 42.73
2.15
2.50~  38.27/1.54 0,040 9.04/0.0011 . 9.94/1.99  95.98
3.28
x
1.43~ 100.42/7.18 0.072 44.70/0.0543 44.76/8.95 44.51 —1.92
1.625
1.625~ 22.81/4.36 0.191 22.09/0.0186 22.11/4.42 96.86 —1.24
1.89 ‘
600  1.89~  64.87/4.18 0.064 26.36/0.0105 26.27/5.97  40.63  —5.01
2.15
2.59~ 38.27/1.40  0.037 9.63/0.0010 9.63/1.93 25.16 —8.94
3.28
1.43~  100.42/7.7%5 0.073 43.71/1.008 44.72/8.94  43.53
1.625
1.625~ 22.81,4.41  0.194 21.65/9.475 12.18/4.43 94,91
1.89
300  1.89~  ©4.837/4.41 0.068 27.11/0.474 27.59/5.55  41.80
2.15
2,59~ 38.27/1.52 0.040 9.79/0.093 9.88/1.98 25.57
3.28
H
1.43~ 100,42/7.22 0.072 435.44.1.000 44.44/8.89 43.26 -1.78
1.625
1.625~ 22.81/4.36 0.191 21.53/0.472 22.00/1.40  94.39  —1.24
1.89
600 1.89~ 64.87/4.19 0,065 25.78/0.453 26.24/5.25 39.75 —1.34
‘ 2.15
2.50~  38.27/1.39 0.036 0.43/0.088 9.57/1.01  24.77 . —U.05
3.28
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3% 0° F160° BH4-HI%1% 2 W/m? fl 1 W/m?% T #8 K K TR 4K 4R 5 ol 2 i 76
0.8 W/m? 72745, XU H CO, #HI % I 5HE 25 (8] iy K FHAR ST mA TR A, TRk 45 s g i B
KBS MNE RS, XM 14 km Ly inst 7 00, et A 81 B AH Nt T LB

W ARG K HE S SRR, CO: IR m 1R/,
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Table 2 Solar radiation fluxes, albedoes and heating rates in the atmosphere for

two 00; volume mixing ratics

sy Go Poo, Z Foin/Fhre Fe/E? it Fos
() (ppm)  (km) (W/m?) (W/m% (B/FR)  (W/m?)
50 1357.8/0.0 1357.8/248.4  0.1839  25.57  1109.40
300 14 1303.2/12.6  1315.7/248.0  0.1885 0.65  1067.78
0 1133.9/68.4 402.4/220.5  0.200 1.89 881.89
0 50 1357,8/0.0 1357.8/247.9  0.1826  25.60  1109.94
600 14 1300.8/12.6  1313.4/247.4  0.1884 0.73  1065.96
0 1031.9/68.4  1100.3/220.1  0.200 1.87 880.23
* 50 678.6,/0.0 678.9/188.8  0.2044  24.31 540,14
300 14 636.4/10.7 647.1,734.8  0.2083 0.45 512.31
60 0 458.8/51.9 510.7/102,1  0.200 0.93 408.57
50 678.9/0.0 678.9/138.4  0.2039  24.33 540,48
600 14 635.0/10.7 645.7/134.5  0.2083 0.47 511.22
0 457.7/51.9 509.6/101.9  0.200 0.93 407.72
50 1357.8/0.0 1357.8/247.6  0.1824  25.57  1110.24
300 14 1299.2/16.6  1315.8/247.2  0.1879 0.65  1068.63
0 0 - 977.7/117.0  1094.7/218.9  0.200 1.97 875.76
50 1357.8/0.0 1357.8/247.0  0.1819 25,60  1110.7g
600 14 1296.9/16.6 ' 1313.5/246.7  0.1878 0.72  1066.80
0 975.7/116.9 1092.6/218.5  0.200 1.04 874.11
" 50 675.9/0.0 678.9/146.3  0.21556  24.3% 532.57
300 14 632.6/13.7 645.4/141.7  0.2192 0.45 504.62
60 0 412.1/82.9  495.0/99.0  0.200 0.97  395.96
50 678.9/0.0 678.9/145.0  0.2151  24.34 532.92
600 14 631.2/13.7 644.9/141.4  0.2192 0.47 503.54
0 411.1/82.8 493.9/98.8 0.200 0.97 395.12
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% 3 I A AP B ARF 00, 16 pom 7 rp PR ek SR G 4 o0 BIRBCR ARG 32 89 JL 7
oL, WTEAE 2], 00: Ak, (2 T 48 S AR X 28 Ao K (LG 40 B BRI o8 3 T [ %Al |
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Table 3 Downward and upward fluXes in the tropical atmosphere for Some spectral
intervals and their corresponding quantities of variation for double €0, concentrations

AFJr
Mv(eml) | P@Pa) | F*(W/m?) FT(W /m?)
Wt | (@ (W /m2) (%)
0.05 0.0 0.0 0.0 81.6 —2.8 ~3.4
5.33 1.79 0.63 35.0 81.3 —2.9 —3.6
56.46 6.78 1.65 24.3 75.4 ~3.9 5.0
500~800 247.9 16.43 2.19 13.3 87.7 -2.9 3.4
584.8 61.54 4.05 6.6 112.3 —0.9 —0.76
1013.0 | 130.55 0.57 0.4 130.7 0.0 0.0
0.05 0.0 6.0 0.0 0.965 0.0€+ 6.7
3.33 0.38 0.083 21.9 0.91 0.055 6.0
56.46 0.545 0.028 5.1 0.51 0.006 1.2
665~670 | o479 0.838 0.0015 0.17 0.92 —0.0009 —0.1
584.8 1.64 0.0 0.0 1.77 0.0 0.0
1013.0 2.32 0.0 0. 2.36 0.0 0.0
0.05 0.0 0.0 0.0 1.96 ~0.2 —15.7
3.33 0.0117 | 0.00434 37.0 1.26 —0.2 _15.8
56.45 0.0383 | o.0173 45.2 1.26 —0.904 —16.2
THB~T40 | ouz g 0.15 0.0653 43.6 1.39 —0.164 ~11.8
584.8 0.887 0.254 28.7 1.79 —0.058 —3.3
1013.0 2.16 0.0242 1.1 2.25 0.0 0.0
0.05 0.0 0.0 0.0 1.74 —0.1 _5.8
3.33 0.0008 | 0.0 0.0 1.74 —0.1 —5.8
131.2 0.0062 | 0.001 15.9 1.75 —0.17 5.7
755~760 247.9 0.092 0,013 58.9 1.77 —0.09 —5.1
584.8 0.289 0.124 42.9 1.86 —0.39 ~2.1
1013.0 1.96 | 0.046 2.4 2.21 0.0 0.0
0.05 0.0 0.0 0.0 1.82 —0.017 —0.92
: 3.33 0.00078 | 0.0 0.0 1.82 ~0.017 —0.92
780~785 56.46 0.0013 | 0.0 0.0 1.89 —0.01 —0.91
247 .9 0.0017 | 0.0 0.0 1.82 —0.017 —0.91
584.8 0.153 0.0185 12.1 1.88 —0.0064 —0.34
1013.0 1.83 0.0133 0.73 2.15 0.0

0.0
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Table 4 Outgoing flux at the top of atmosphere for some spectral intervals
and their relative changes

A (em-1)

e 2380~2385 | 2385~9390 | 2300~2305 | 2395~2400 2400~2405

F AF 7 AF F AF F4F 7 AF

(W/m?) (%) |(W/m?) (%) |{(W/m?) (%) (W/m®) (%) | (W/m?) (%)

th 4 1xC0, |[8.28E4 0 |2.90E-3 0 [9.55E8 0 |[1.23E-2 0 |1.30E-2 0
E= %00y  |8.51H4 2.70[1.85E-3 —36.016.830-3 —28.5/9.90E-3 —19.4| 1.11E-8 —14.7

i 4 1xC0y |2.91E4 o [1.57E-8 o0 [4.1383 0 [4.93E3 0 |5.17E3 0
2% 2xC0,  |4.71F—4 —4.03/1.038-3 —34.1[3.058-3 —26.1/4.03E-3 —18.1] 4.46E-3 —13.8

i s 1x00, |7.14E4 0 3.256-3 0 [1.15B2 0o [1.54E-2 0 |1.64E-2 0
e 2x00,  |6.60E-4 —6.36(2.038-3 —37 4/8.09E-8 — 29 .9|1.92E-2 —20.6| 1.388-2 —15.7
g 1x00, l6.r9B4 o0 [3.12E-3 0 [1.13B-2 0 [1.4)5-2 0 |1.59E-2 0
2x00, 6.05E—4 —8.181.92E-3 —38.4/7 .85E-8 —30.0[L.19E-2 —20.4| 1.34E-2 —15.5

4  CO: 5351 % U BY i

00, FE TR B AR SR i 5w Bl 100 38 55 1R 1 3 2Ry . R R bexd 8 44
B R & BRI E, B0, 75 TR A e 2 B 4 A R 0, iy 4
A B R,

M BHAE BN 4 B8R S B R, FE B 1, 00, Hm v B A AT H 448
e AR NS, E, EAR BN B EHAR G R SR BT ok B 4R
B2 e W 00, WM E B MERE—AEHMFE, SHERBRM L, & 00,
165 pum A SRS B b, KACTR M ST BHAE OO, BEmat A SRR M AE 4k, BEGHE X2
AR FRTENEE AR, BEBRAELNEE WEERTIL-EH BT
. -
Luther™® $ i 72845 5 1) 75 B Wi 756~760 e~ J B 1 14 F 38843k I W OO: 3 4m 14
MEHE W, SE 15 pm WARKB ST RS W A B, BX 00 TR EEE
B 1~2 %, B— A HBAE B, B AR R R TR IR SR 0 &, 767
B A B B, RARAE T L AT RN IR, 36 B RS RS B B R A
Kl TR, BB — B,

AT 00, MANRE 16 pm A1 4.8 pm HHWEHEROB®, ROKYN, ELE LW
£ 4.3 pm #fy 2385~2390 om™* FB AE KA T G SRS R W 00, AR —4F
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HERFTEGFE, £E5 pANPEEERAKAERR 00, ¥, 2385~2390 em™
BB RST SRS F, MR BT 00, 84 W 330 ppm ff 14 4 5558 51 AR X5 25 4k
AF. %5 g S BB (DMAD R F KR SEBRMR I 1179, 2414 0.56 um Ay
BSR4 52% 0.225 F13.816,  pik 5 WL, SCUEBERH % BB py s B BHE m R
A, BB 00 BN 2R i ST R S IR B AR R LPREH A B M B X5 7
T I, OO0z 5 51 42 i 4 S48 B A5 {6 20 3 — 36 %, T2 00, #jmi 400; % 20% B, 4
MABLAN—11%. F AF/400, ¥MEHHEHH 00, BLNBEBRRE, UX—BAN
~55%, tt COx il it 9 P E (—36% ) EE A 50%, XULHIZE 00, FFiGgUmet, i 4H4E
SRR REEE S, B FPREmMmIA 00, MiMKEs ¥, & Luther™ yij ik 765~
760 om™* Bt 15 ARSI T oA 1, B 2385~2390 cm ™ Bt Br A9 HH IR S %F OO0, ¥k i A5
44 1 7 B BE R A

®56 [ C0: RER,285~2890 om~! FERASTHHMEH ERZ LB TK
Table 5 Outgoing fluxes at the top ¢f the atmesphere in the spsctral interval from

2385 to 2390 cm~! for some ©0; concentrations and their relative changes

00, =330ppm 1% 00, 1.2 00, 1.4x00, 1.6x00;, |1.8xC0; | 2x00,
F(W/m?) 2.896E-3 2.57TE-3 2.333E-3 2.140F5-3 | 1.984E-3 | 1.8545-3
LEK
AF (F) 0 —11.02 —10.44 -26.10 | —31.49 | —35.93
F (W /m?) 2.892E-3 2.572E-3 2.328F-3 2.135E-3 | 1.978E-3|1.848E-3
SR D
AF (%) 0 —11.04 —19.49 ~26.17 | —81.5y | —36.07
F (W /m?) 2.85TE-3 2. 561E-3 — — — 1.845E-3
SHER AL
AF (%) 0 ~-10.9 — — — —35.82

BIVEHH TARR 00, J R, 2385~2390 cm™ i BY H S48 5 5 36 1 2% iR B K T 47
WAk, %6 RXWPHGEHEFEAKRS, HFRAHIERER I, R FXT MR (K)
HIHHE R, K6 pESNNENHEN T CO. R RIE A 7 330 ppm B i R 18 2 (K,
XE—R A, 2385~2390 e~ P Bt i 546 55 30 B ISR IR B OO e e 38 im #0745 B35 1 e
5. 7 OO #EEHm 20% e, XME—R WA, REMEKEE 2K Bl E, X3P KB el
e OO, 8T 2 fu iy RABRE AR w91y, X BE 9 - 43 A 1.

7ok, R SRR 2385~2390 em™ FE M PR TA B, KRG TRUETUZ
W, X HRA 3 — BB A TBB~T60 em ™ B A F Z 4L

CO, MM AR E KB RRBD, EREH AR T4, B iR EER
4, 1T CO2 30, Mo T I B0 R B Bk o7, X, M SR 0 1 25 W 2 o 1 4 B 2 Mg B 2 T
W, R WA B B P, 8~12 pm RAH KEHSRAR G 8 22 8 A SR IR 5 5T RE Y
EFENHIEK, X—WEHHNENER SR EERR THGRE, HMEEE B, TR
f SR AT B, G E DR L R #ET 2385 ~2380 e ™ Fil 8~12 rom = AN I A 4 3
W, WARRAEHEFIA OO EMK BT, &R vl fkd B LE R R TN EN
S B, 3 BB ]GRO R K,
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F6 TEXTIANMSE 2385~2300 em " FEAMNEHEFHBEMTRE)
Table 8 Brightness temperature corresponding to outgoing radiance from different
zenith angles in spectral intsrval from 2385 to 2380cm 2

00,—330

(ppm)
100, 1.2x 00, 1.4x00, 1.6X00, 1.8xCO, 2x 00,

60(®)
i1 256.60 254.40 252.50 250,90 249 .40 248.10
(0.0) (—2.2) (—4.1) (=5.7) (~7.2) (~8.5)
15 95 956.20 253.90 252.10 250.40 249.00 24770
(0.0) (—2.3) (~4.1) (—5.8) (~7.9) (~8.5)
26,52 955.20 25300 251.10 249 .50 248.00 246.80
(9.0) (—2.2) (—4.1) (~5.7) (~7.2) (—8.4)
51 .85 954.50 252,20 250,40 243 .80 247 .30 246.10
(0.0) (—2.3) (—2.1) (—5.7) (—7.9) (—8.4)
37 39 253.60 951 .40 249 .50 247 .90 246.50 245.30
' (0.0) (—2.2) (—4.1) (—5.7) (—7.1) (—8.3)
49,93 252.50 250,30 248.40 246.90 245 .50 244,20
(9.0) (—2.9) (—4.1) (—5.6) (—7.0) (—8.3)
L
5 & 15

Bid g 00, 58 mat48 S5 R w47, BTN A 2N & 2385~2390 om™ BB
AT ST R MW CO, WMmesia s B, I Ny, B 00, iy REEH
i, A BASK AL AN T, KRR RN, W AR AT 2 3RE LV F4E A
# W 34T 8~12 wm B [X 1 SR 500 R, T AT 4R 4856 TSR AE 4k 0 7 4 (B DA T BT8R,
HAHESE 00, BT ERN B AERERLY, HTFERSBELNRE +4E
%, B4 AN 00, MM SEEN, RUR RN e THERBEELNERETHR
B BP0 AN B |

Wi, AHE 2380~2400 et KB A ABIARY A TAE 2942, AT TH
& 6933k, A AT A,

$ £ X W
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RADIATIVE EFFECT OF INCREASING COz2
AND ITS DETECTION

ZBA0 GAaoxiavae, WAxe HonGqQr
(Imstitute of Atmospheric Physics, Academia Sinica, Beijing 100029, China)

The effect of increasing atmospheric CO, on solar and terrestrial radiation
transfer in the atmospherc has been analyzed, and a spectral interval from 2385 to
2390 cm™* in the 4.3 pm band of carbon dioxide is suggested to be applied on satellit
to detect the effect of increasing COy in the atmosphere through the measurements of
the outgoing infrared radiance in the spectral interval.

Key words, Carbon dioxide, radialion, g esrlouse effect,



