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On the determination of spectral optical
characteristics of the earth atmosphere
G.Batsukh, D.Ganbaatar, D.Khaltar,
B.Jargal. Ts.Baatarchuluun,D.Ochirbat

Spectral optical characteristics of the earth atmosphere are used
and can be used for the physical state analysis of the atmosphere
and right accounting of radiation extinction*in carring out of
environmental remote sensing, determination of the composition
and properties of  aerosols and solar -energy  absolute
spectrophotometric measurements as well as for thé selection of the
optimum conditions of solar energetic installations work and an
evaluation of the atmosphere pollution in the different regions of the
globe.

Hence, the purpose of this paper is to review results of the earths
atmosphere spectral optical characteristics for the above mentioned
problems on Mongolian territory, located in continental conditions
of climate, comparatively on high altitudes above sea level.

This paper contains three parts of these kinds of studies carried out
by research workers of the Research Centre for Geophysics of the
Mongolian Academy of " Sciences and National University of
Mongolia (RCG MAS NUM) during last few years.

| Direct solar and near solar aureole radiation measurements
in the observation square of the RCG MAS NUM at Ulaanbaatar
(0 = 47"50, & = 106" 55', h = 1330 metres above sea level), in
scientific expeditions at khobd (¢ = 48" 01", = 91" 04, h =1480
metres above sea level), at Tsogt (¢ = 4520, & = 96" 39", h =2300
metres  above sea level ), Bayantoroi (¢ = 44" 56", % = 96"37
h = 1147 metres above sea level), Prykhubsgul (¢ = 51" 39.
A = 100"38'" h = 1800 metres above sea level) with the aid of
aureole photometers with combinations of glassfilters JZS-12 and
SS-14, KS-15 and 1ZS-19. at the optical stability days. has been
performed.
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Using data obtained by us we have determined the values of
the earth atmosphere spectral transparency coefficient graphycally
by Bouguer's methods. '

The results obtained in this ‘work are compared with
analogous data for Moscow and Pryhybsgul, which has been
presented in Table | -

Stability of the atmosphere was evaluated by the vaiues of
relative aurcole.
=i il )

- We used important controling criterion, .in which mean square
deviation of 1, corresponding with different locations of the sun is
not exceeding 10%.

Let us examine as an example, we consider in
Fig.1 construction of Bougeur's lines-at that day, in which the
above mentioned criterion has been carried out.

2 Direct solar radiation measurements on different height of
the sun were conducted by Feisner actinometer with interference
filters on 333, 373, 400. 455, 552, 684, 745, 798, 848, 944, 1001
am in the observation square of the RCG MAS NUM at
Ulaanbaatar in past years. -

On the basis of Bouguer's law and using our experimental
data, the values of the spectral coefficient of atmosphere
transparency have been determined.

Fio 2 shows results of determination of P, in Ulaanbaatar on
Qctober, 9, 1992

Some values of atmosphere spectral transparency. coefficient
on solar radiation measurement data in 1992-1993 are given in
Table 2. Dependence of the atmosphere spectral transparency
coeflicient  on wavelengths  tumed out a values in limits
corresponding of theoretical calculation.

Applving measured data on solar radiation, we calculated the
valucs of the atmosphere optical thickness t, which are presented in
Table 3.

3.Direct solar radiation measurements in spectral regions
7 <510 nm. 510-650 nm, 380-710nm. 2>710 nm conducted with
the aid of thermoelectric actinometer AT-30 with  the filers BS-8,
IS-18. KS-15 and KS-19.
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Using the values of solar radiation in above mentioned
regions of spectrum on a extrernal boundary of the atmosphere, we
determined the values of the atmosphere optical thickness in
intervals of sun elevation; 5-10°, 10.1-15° | 15.1-20 ¢
20.1-25" . ..., 60.1-65 0, which are given in Table 4. One can see
from Table 4, the atmosphere optical thickness in the spectral
region 380-710 nm are varied in limit 0.30-0.60 and is observed
almost monthly a tendency of growth with the increasing of the
sun's elevation. The values of the atmosphere optical thickness in
this region of spectrum in summer months - are increased.

The values of optical thickness in the spectral region A<510
nm are varied in limit 042-091 and predomipants the values
0.62-0.85.

The values of optical thickness in the region of spectrum
510-650 nm, corresponding to maximum of solar spectrum are
comparatively small and predominants 0.12-0.22.

The values of optical thickness in infrared region of spectrum
are varied In limit 0.12-0.18 in winter months and predominants
0.18-0.30 in summer months. Moreover in some cases the value of
optical thickness reaches to 0.35. Such a difference of optical
thickness is observed during a vear, than other regions of spectrum.
This peculiarity - is expained by the spectral region A>710 nm
contains main bands of water vapour absorbtion and water vapour
content in the atmosphere in winter season is less than in the
summer season.

Values of the atmosphere optical thickness in depending on
sun elevation at Ulaanbaatar has generally a growth tendency. It is
apparcnt that motion in the city and the daily variation of air
pollution in the city has been connected.

Conclusion
On the basis of the data obtained by us, we have the following
conclusion:

-Direct  solar radiation and near-solar -aureole flux
measurements. will make it possible to determine the atmosphere
optical properties at the observational time with a high degree of
aceuracy.,
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-Mean values of the earth atmosphere spectral transparency
coefficients determined by us can be used for different practical
calculations.

Table 1. Comparative data of atmosphere
spectral transparency for some sites of
Mongolia and Russia -

Sites | Red filter 71 Green filter | Blue filter

-North region

of Lake Hyb-

sugul 0.910 0.860 0.784
-Ulaanbaatar 0.864 Q801 fa ¥ 0.756
-Khobd 0.891 0.842 0.778
-Bayantoroi 0.866 0.812 0.775
-Tsogt. 0.877 0.818 0.781

-Mondi (Sayan
observatory) 0.882 0.823 0.767

-Kuchino near
Moscow 0.870 0.790 -

_-Listvennichnoye )
(south Baikal) 0.842 0.790 0.736
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Table 2.5ome values.of the atmosphere spectral
transparency coefficient on the data Feisner ac-
tinometer measurements.

g eSS B EM T, AL - mag S S B T
L 280 ee Sko RE L Eo il Bl T s mEgl ST o oy o B
(Date | 353| 373 | 400 | 455 | 552 | 684 | 745 | 798 | 848

2 0584 0614 0664 0722 0787 0829 0.831 0841 0.798

X.10 0533 0572 0634 0698 0795 0816 0.825 0.849 0.834
X.14 0501 0541 0598 0663 0747 0.766 0789 0.815 0.799

0526 0.601 0634 0714 0785 0803 0.837 085! 0.805
X.18 : 0.665 0727 0704 0718 0.724 0.741
0.677 0774 0780, 0794 0.821 0.884
0.695 0.778 0799 0.815 0.835 0.824
0026 0.022 0026 0.037

P, 0536 0.582 " 0.632

8 0035 0032 0028 0025 0019
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| ﬁ : : ~ A,nm

e — -—

Date | 358 373 | 400 455 | 552 | 684

; 4 B | 745 [ 798 | 848 | 944
1Y.27 0.774 0.762 0.823 0.879 0.881 0.904 0.920 0.938 0.894 0.966
Y.8 0.588 0.562 0.648 0.778 0.794 0.839 0.843 0.867 0.824 0.887
Y.13 0.507 0.597 0.623 0.767 0.791 0.822 0.845 0.855 0.813 0.910
Y.16 0.766 0.631 0.661 0.816 0.865 0.714 0.878 0.896 0.807 0.951
Yi.1 0.494 0.419 0.616 0.776 0.794 0.855 0.875 0.889 0773 0.844

YL5 0.631 Ras - 9.670 0.788 0.736 0.848 0.832 0.864 0.776 0.851

Y16 0.375 0.398 0.526 0.656  0.723 Grrs. - 0776 O./27 0.763
Y23 0.581 ME15 (5799 0.827 0.861 0.656 0.822
Yr.16 0.523 0.637 0.638 0.804 0.742 0.875— 10.881 0:884 0781 Q912
YW.3 0.775 0.583 0.721 0.686 0.830 0.918 0918 0.910 0.803
YW.26 0.431 0.532 0.608 0.832 0.873 0.868 0.792 0.893

YUW.26 0.541 0.738 0.631 0.744 0.713 0.690 0.811 0.813

YWw.27 0.375 0.631 0.673 0.775 0.813 0.749 0.885 0.926 0.794 0.882
IX.7 0.640 0.604 0.765 0.702 0.717 0.758 0.650 0.681 0.825 0.823
IX.24 0.469 0.525 010620 0.804 0.841 0.861 0.845 0.881
X.3 0490 0.523 0.651 0.794 0.651 0.852 0.878 0.923 0818 0.912

X.23 0.531 0.680 0.698 0.916 0.916 0.873 0.885 0.819 0.869
X.15 0.537 0.580 0.677 0.851 0.843 0.904 0.920 0.923 0.912
X.16 0.544 0.618 0.674 0.790 0.856 0.924 0.918 0912 0.934

X.18 0667 0666 0776 0794 0872 0889 0.901 0.881 0938 0957
X.19 0.580 0.626 0.557 0.650 0.740 0759  0.828 0776  0.698 0.738
0768 0793 0836 0857 0854 0.818 0.873
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Table 4
Spectral optical thickness of the earth atmosphere

n Gl B J S S]] S ] S Ss
January
2 |m 134 47 453 89 23 332 76
o 21 Y 55 | I 47
8 |m 171 60 574 127 28 404 113
o 8 7 19 4 3 11 5
33 |m 261 78 693 WS . 81 465 42
c 5 3 184+ i3 1 11 3
26 |m 336 87 750 204 67 487 164
o 12 5 23 8 2 13 T
- February
3 |m 195 66 611 167 47 Mg 122
o 11 B, 06 7 5 2 6
23 |m 273 87 657 170 62 437 133
o 13 ey 20 6 .3 13 4
44 |m 351 97 716 198 2 A6 153
o 11 3 14 5 2 8 4
39 |m 440 119 766 218 84 487 163
o 19 4 23 7 3 15 6
19 |m 460 122 762 230 85 477 173
o 16 8 23 8 1 15 8
1 [m 818 93 1.033 356 141  AN4 253
o
March
5 |m 159 73 464 94 33 254 81
o 20 8 60 14 4 58 14
18 |m 282 90 632 163 54 436 127
c 18 4 34 10 i 24 9
22 |m 354— 416~ 629— 171 55 422 139
o 16 B = 8 2 19 8
33 [m 480 118 744 213 82 466 215
o 28 B 25 9 1 20 14
46 |m 554 148 773 228 87 494 172
o 21 4 20 6 2 13 5
49 |m 607 150 789 243 97 49 175
o 20 4 16 6 1 10 5
36 |m 640 164" 774 239 105 474 172
o 20 . 6 19 i 3 12 4
m 743 121 914 290 156 571 208
o 131 1 55 71 10 42 13
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n @] S| Si| [S:]1 Ssf |Sa
April
10-15 4m| 109 55 368 80 28 270 66
o
1520 | 10|m | 212 89 501 127/ 36 35 105
o2yl 9 5 4 7 . 6
20-25 | 22lm | 291 92. 607 167 60 408 | 127
5 | 14 ROk g i) 5
25-30 olm | 369 102 671 191 87 426 150
G| 5 1 1 S S S 1
30-35 [m | 7467 119 712 215 86 460 161
s 16 3® G 6 s Wi 4
3540 | 23|m | 503 137 726 230 103 .454 162
o 4 4 9 3 2l 5 2
40-45 | 37|m | 581 144 747 243 113 457 165
o 1 4 7 ;3.4 add B4 2
45-50 | 40|m | 652 152 790 268 110 479 185
o 8 4 8 4 21 b |
50-556 | 29|m | 761 148 835 263 129 501 176
ol 26 5aer 1] 6 ¥ R e
55.60 3|m | 877 149 927 320 150 560 215
s | 109 e 6 B4-——op-$—1it
] May
10-15 3lm| 161 _ 57 499 125 36 374 95
S 518 e e <G S L R T
1520, | 13|m,| 265 69 620 . 192 —64 412 | 142
s | 27 Dl il H—15 8
20-25 olm | 272 90 588 193 57 381 133
(6 | 14 03 16 3 1114 5
2530 | 26[m | 404 96 702 228 79 458 173
o g 8 z 3 6 4
30-35 | 15|m | 437 103 712 227 . 78 467 171
B 1. a5i- &5 45 7 g 42 6
35-40 | 33|m | 534 108 759 265 100 474 183
o 18 3 14 7 2 o 4
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n QY- D-f S5} S2| S+ S«
40-45 | 24 |m | 582 123] 780; 263/ 104| 487| 188
i e LA Sk Bl 20 Bk 44
45-50 | 30 m | 646 __1_2_§’L 764! 264i__v__1_0_14__ 476 196
i BT AT | . 26 4
50-55 | 26 |m | 726 126/ 830 287| 116/ 510/ 206
o i Y 4 2jl__6l 2
55-60 | 37 |m | 778] 125/ 857! 299 125! 520| 215
o 2 o= 3 2 5 3
6065 | 16 |m | 807 122] B58] 306] 143 475 207
G 26 6 10 3/ 1j 16| 3
| 'June
510 | 2 [m | 112] 48] 409] 106 43| 276| 77
G i -
16-15-| -4 [m | -366{ 71| 620] 183|—:-B5|-424f 147
G 89 1 99| 44 121 56| 31
1520 | "4 |m | 243 78| 574] 178 62| 383| 132
o > & i
20-25 | 25 |m | 326 87| 663] 220/ 74| 330| 160
o i 3 19 7 2| 39 5
25-30 | 5 |m | 394] 120] 667|. 217 87| 435/ 157
& l
30-35 | 30 [m | 470; = 91| 754] 264, 96 475] 189
G 16 =T 6 3 g 4
3540 | . 0 |m '
£ - = e S
40-45 | 31 |m | 580. 99| 795/ 288/ 108! 482, 209
W - ok v | RS
4550 | 0 |m ‘ !
S = .
50-55 | 28 |m | 531 108] 852 316] 126, 510, 219
= R R T
55-60 | 22 |m | 787, 148] 793] 328] 125 453] 220
iR o T g 13 A W
 60-65 | 27 |m | 673 125/ .850, 319/ 132 503] 216
S8t 12l 1L il HiL ) D
6570 | 2 |m | 815/ 125/ 833] 314 132 491] 208
o g -
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n gHls pUIE. SO 811 1S 1. 8a]. Sk
July
510 | 4 |[m | 137 52 434 131 24 308 106
o 26 4 25, ¢ 24 22 9
10715 e o190 57544163 —— 39+ 3785182
o 14 o 92 i 2~ 16 6
1520 [15|m | 283 93 626 211 66 407 156
o 14 @ 25 4 51 12 7
20-25'12fm | 302 — 84 627 210 73 393 182
o 9 4 24 = —gey 12 9
25-30 | 11| m | 477 114 765 256 82 464 184
o 28 3 - 83-—10 B-1—13 6
30-35 [15|m | 465 97 732 262 96 455 186
o 17 §— 17 6 1.1 —12 5
3540 [ 13 [m | 572 116 743 274 105 453 184
G 19 5- -2 7 7144 5
4045 [12|m | 640 133 755 278 109 439 193
c 25 Y — 8 2 9 3
45-50 [ 22 |m | 688 130 778 293 125 465 202
o 21 - 5 4 7 3
50-55 | 20 [m | 752 117 792 300 121 477 208
o 39 8 16 4 §-—14 3
55-60 | 25 [m | 870 152 843 321 132 494 210
c 29 4—9 & 2 Ll
60-65 | 25 {m | 560 139 810 239 128 478 206
o 85 4-— 14-— 27 1 8 5
August

5-10 m| 49 20 364 121 & 2082

e}
10-15 Ml 1085 4 R0 120 29t o107

(8]
16-20 | 7 |m | 234 63 616 195 59 408 152
o 7 S 6 8 4 5
2025 | 6 [m| 269 66 652 208 57 435 165
o 12 522 5 g4 7
2530 | 6 [m | 352 79 713 238 90. 452 178
c 8 B B 4 2 4 3
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n T T B e B e )
30-35 | 15| m 477 96 761 269 97 477 189
G 22 ) 15 a 8 11 4
3540 | 31| m 536 93 810 2954 143 480 201
(] 7 1 7 2 1 S=ee{).5
40-45 | 14| m 585 105 804 297 118 486 189
(o] 15 ) i 4 4 8 10
45.50 | 28 | m GrE . W2 1828 300 122 484 21
] 48 3; 10 2 2 6 1
50-55 | 24 | m 718 . 113 728 2824 116 468 194
o 12 2 2 < 2 1 4
55-60 | 36 | m 0. 118 812, Bkl 134 492 216
o ) i 4——<-2 4 2 1
60-65 9 1m B76 . 181 B37._ 3234 MZr 494 206
c 26 it 4 3 1 2 1
September
5-10 2 |m 135 45 531 167 17 "854~ {20
o
10-15 6 |m 170 47 600 170 44 407 139
(5] oh 1 20 9 6 7 9
15-20 | 16 | m 297 73 706 - 207+ 61 466 150
o] 11 2 19 6 2 10 2
20-25 | 16 | m 828 74 718 225 76 460 161
o 4 2 4 1 2 3 7
25-30 | 22| m 414 91" 765 251 88 484 183
(& ) 3 4 2z 2 1 1
30-35 | 15| m | - 491 9z 792 267 95 490 192
(¢ 20 i 15 z 1 12 4
35-40 | 32 |m Gy L i0s 830 2851 e 501  _#95
o 13 2 8 2 2 5 1
40-45 | 32| m 697 122 828 290 120 488 191
o 23 2 3 2 3 1 3
45-50 | 19 | m 745 164 859 302 121 516 193
o 28 18 2 4 4 1 9
50-55 1 |m 710 108 962 341 162 556 228
o
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n Ql D] s'] s S2]. Si| S:
October

1015 [ 2 [m | 202 56 638 169 60 423 130

o 37 6~ I8 25420 0 i

15.20 | 5 Lmﬁ 308 69 752 245 83 466 176

\ P 36 27 857 18418 | B3 8

20-25 | 10 [m | 362 44 817 250 84 525 189

BIL T g 2T o4 4] % 6

o Y I O U (T, T T M T ADME . S Yol 2 B R

St lar™ o1 g % 3 8 5

30-35 | 19 |m | 563 110 855 279 117 528 188

T &1 1A 123 1 e 5 5 3 2

3540 | 8 }_rru 688 107 896 301 122 531 216

- 55 1 0 RN 6 18 7

: November

510 | 6 mf 52 39 251 66 30 183 25
o

10-15 | 16 |m | 217 55 546 129 . 30 383 . 110

s | 5 1 17 5 T - 4

16:20 | 33 [m | 235 70 660 181 50 437 139

o 4 1 6 4 1 4 o

2025 |34 m| 321 82 710 202 72 454 153

o - 5 1 5 2 1 3 1

25:30 | 11 |m | 374 82 744 233 79 456 173

Lol -3 - —8— 8§ 8§ 4 3 1

- December

15-20 | 4 [m | 236 100 544 124 28 382 113

(9]
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Table 4

Spectral optical thickness of the earth atmosphere

n P> Ty Ts. Ts T4
January
5-10 2l m 0.76 036  0.49 0.14 0.25
o 0.1 0.93 #0412 0.1 0.13
10-15 8 m 0.79 036 0.59 0.13 0.19
o 0.02 0.02 "0.05 0.01 0.02
15-20 33| m 0.8 038 061 013 0.18
o 0.01 001 001 0.01 0.01
20-25 26| m 0.8 041 053 gasr 0.17
o 0.01 002  0.01 0.01 0.02
February
10-15 9l m 0.79 0.31  0.51 0.14 0.15
o 0.02 0.02 003 0.01 0.01
15-20 23| m 0.77 04 058 0.16 0.22
o 0.01 001 001 0.01 0.01
20-25 44| m 0.78 044 063 0.17 0.22
o 0.01 001 001 0.01 0.01
25-30 38l m 078 047 067 0.18 0.22
G 0.01 0.02 = 0.01 0.02 0.02
30-35 19| m D77 0.5 _710.76 0.21 0.21
& 0.01 0.82 ™ lo.64 olo2 0.03
35-40 1 m 0.85 029 052 0.09 0.001
o
March
10-15 5/ m 0.71 05 066 0.2 0.24
o 0.03 @1 mloar 0.04 0.06
15-20 18| m 0.77 0.42 0.6 0.16 0.21
e} 0.01 002 002 0.02 0.02
20-25 22| m 0.73 047 068  0.204 0.24
o 0.01 0.02 001 0.02 0.02
25-30 33| m 0.77 048 071 0.18 0.19
G 0.01 0.02 002 0.02 0.02
30-35 46 m 078 983 91066 0.21 0.23
o 0.01 002 001 0.01 0.02
35-40 49 m 0.76 054 077 B2z 0.21
o 001 » 002 001 0.01 0.02
40-45 36| m 0.73 061 081 0.28 0.27
o 0.01 0.02 001 002 0.02
45-50 m 0.81 05 073 0.15 015
o 0.0 0.05 004 0.05 0.04
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n Po il w HTeE} %.1] 1:4]
April

10-15 4 |m 072 036 045 0.17 ﬁ
o

15-20 10 |m 072 044 064 0.2 as RODE

c 0.02 | 0077 & 0.02 0.02 0.02

20-25 22 |m 0.74 0.46  0.65 0.2 0.26)

G 0.01 0.01  0.01 0.01 0.01

25-30 8 |m 076 049 (61 U2 2o T0GH

o 0.01 0.01 0 0.01 0.01

30-35 m 074 . 052, 072 0.23 0.24

o 0.01 OO 000> F o0 0.02

35-40 23 [m 073 056 073 0.27 0.28

o 0.01 [OX0 {010 0.01 0.01

40-45 37 |m 0.73 06 o7 0.31 0.34

G 0.01 0.02 001 0.01 0

45-50 40 |m 077, 057 7088 0.28 0.23

o 006i 5 0101 1 0% 0.01 0.01

50-55 29 |m 075 056 075 0.26 0.19

o 0.01 002 002 0.01 0.02

55-60 3 |m D765 % 051 05 023 0.2

o 0.01 0.01 0.2 0.03 0.03

May

10-15 3 |m 0.77 0.3 047 0.13 0.18

o 004 004 009 0.03 0.03

15-20 13 |m 076 034 053  0.16 0.17

o 0.01 0.02  0.02 0.01 0.01

20-25 9 |m 0.73 04 064 0.22 0.23

s 0.01 001 001 0.01 0.01

25-30 26 |m 076 044 069 0.2 0.2

G 0.01 0.01 002 ' 001 0.01

30-35 15 |m 0.75 04 078 0.21 0.2

G 0.01 0.04 0.02 0.01 0.02

35-40 33 |m 076 055 076 024 0.2

o 0.01 0.01 002 0.01 0.01
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] Pl %) T2 s Ta

40-45 | 24 Im | 075 053 079 024 021}
g 00T U0t T2 o000

45-50 | 30 {m | 073 059 09 029 022
c | 001 0.01 0102 —0:01-=0:04

50:55 1L 26 Im ] 076 (.56 0.86 026 017
a—-0.01---0.01 Dl 230 0,02

55-60 1137 foi] 077 " 058 086" 026" ‘05
c | 001 0bLy ool 00 002

6065 | 16 |m | 0.76 057 08 ~0.28 “ 02
c | 0.01 0.01 Q01 001 001

g June

5-10 SasleuR0) 7ALEM0 B4 QA2 - 07 021
o

10-15 | 4 |m| 076 038 61 - 048 047
4] 0.03 0.03 0.61 003 '6:.06

15-20 | 4 |m | 073 044 06 021 028
o

20-25 | 25 |m | 076 0.39. M6~ 02 T048
o | 001 0.01 (0 O v B a9 )

25-30 1 5 fm| 072 035 069 024 0.24
[}

30-35 | 30 {m | 076 043 0.69 022 019
o | 001 0.01 0.04 . .0;01..-0.01

35-40 | 0 |m
G

40-45 | 31 [m | 076 045 734023 S0:18
a1 .61 0.01 0.01 001 0.01

45-50 | 0 |m :
o

50-556 | 28 Im | 079 049 079 015 0.12
c | 0.01 0.01 0.02 002 :001

55-60 § 22 Im ] 076 052, 085 082 0.1
o= |l D0 0003 0002 - Do L003

60-65 | 27 [m | 076 ©0.55 086 081 0.16] -
o | 0.01 o 001 =004 =08

65:70 L 2 fm| O77 _GQ57—087 B33 @18
Io) [}
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n = ENEE: n | T
July
5-10 - 4 |m 071 032! 056 018 -0.19
o 0.002 002 0.08. 001 0.001
10-15 8 |m OliSdm—nB3—1.0.58. 0247 024
G 0.01 002 003 004 003
15-20 15 |m 0:74 00840580491 0.19
o 0.01 ry 1 0.02—4=0:08._0.01.}..0.01
20-25 12 |m 0.73 04 065 022 -0.19
o 0.0 4000011 002, 001} 001
25-30 1 |m 075 042 065 021 022
o O a2 003 e . 0.05
30-35 15 |m 076 044 068 024 017
o D Dol a7y 0.02
35-40 13 |m 0.71 0.5 08 029 0.21
o 0:01 002 004 002 002
40-45 12 |m 073 051 079 03 019
o 001 001 001 001 001
45-50 22 Im (7RSO 078 T - 047
o 001" “olRfRb 0038 "= 001 0.01
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