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1. Introduction

Atmosphere transparency is one of an important geophysical
characteristics of the Earth atmosphere. It characterizes physical state of
the Earth atmosphere and immediatély has been connected with processes
taken place in the atmosphere, moreover not only general synoptic, also’
formations under the influence of local conditions. Hence knowledge
about atmosphere transparency has been used -for atmosphere - state
analysis and in as an indicator of the atmosphere pollution.

Some results of experimental investigations of atmosphere integral -
transparency -conducted in different climatic conditions at Ulaanbaatar
(p=47°56". 72=106°55", h=1330 meters above-sea level). Ugtaal
(p=48°16", A=105°25", 1160 meters above sea level), Darkhan (¢p=49°28’.
2=105°54" h=705.5 meters above sea level) and Sainshand (¢p=44°53',
2=110°07", h=938 meters above sea level) has been presented in this
paper.

2. Methods and data of experiments.

As a characteristics of atmosphere transparency we used so called integral
transparency coefticient of the Earth atmosphere (1) and turbidity factor
('12) by standard Sivkov method+«(Sivkov, 1968, Mcthods of solar radiation
studies by actinometer and pyranometer, 1988). Main expression for
determination of integral transparency coeflicient P> can be wrilten as
foilowing:

Sm = SO : P2 1t
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where S, is intensity of direct solar radiation on the Earth surface with
atmosphere mass m and S, is incoming solar radiation on an upper
boundary of the atmosphere.

Hourly values of integral transparency coefficient (P;) and turbidity
factor of the atmosphere (1) has been calculated from data of hourly
observations conducted at observation square of the Research Centre for
Geophysics of Mongolian Academy of Sciences and National University
of Mongolhia (RCG MAS NUM).

First of all, daily variations of the atmosphiere optical states at given
site has been studied depending on the values of these’ parameters.

A variation of the atmosphere transparency and it$ stability during
daylight shows tendency of optical properties and atmosphere turbidity
regimes. In relatively daily course of atmosphere transparency in
individual days is distinguished and value of daily amplitude of
transparency characteristics is varied in much limits. Consequently, mean
daily, mean monthly, seasonal values of atmosphere transparency
characteristics has been evaluated and studied monthly and seasonal
variations studied by us.

- Daily variations of atmosphere turbidity factor (T,) at Ulaanbaatar,
Darkhan and Sainshand are presented.in Tables 1-3. One can see that
daily course of atmosphere turbidity factor (T,) has been conditioned by
formation of nature - climatical conditions in different periods of a year in
given site. Specifically, in winter period atmosphere transparency in city
conditions in the morning and evening already less than in the another.
Thus practically it’s difficulty to determine the values of T, or Py because
of available of temperature inversions and increasing of aerosol total
contents in city air. In this connection has not been revealed noticeable
daily course of atmosphere turbidity factor T,

Visible daily course of atmosphere turbidity factor (T;) connccted
with stable optical states of the atmosphere at the morning and evening
and also with development of air convective movement, were observed in
spring and summer seasons.

Variation of the atmosphere turbidity factor (T,) at Sainshand has
been revealed in all months of a year with nawral character, and
sometimes was_observed stable values of turbidity factor (T,) 1n the day
time.

Besides daily course of atmosphere transparency we heve studied i(s
mean values in 3 - degree intervals of sun clevations. The values of
atmosphere transparency coeflicients on intervals of sun clevation for
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Ulaanbaatar and Ugtaal are given n Tables 4 and 5. One can see that
atmosphere ntegral transparency coefficient at Ulaanbaatar in major
predominant cases in the morning and evening less than at the stroke of’
noon in winter period and sometimes it 1s difficult to determine the values
of P>, It is seen from Table 5 that atmosphere transparency at Ugtaal in
winter and autumn months greater than in Ulaanbaatar city.

Tables 6 and 7 show monthly mean values of turbidity factor (T2)
and atmosphere transparency coefficient (P») at Ulazmbzmtmz Darkhan.
Ugtaal and Sainshand during the periods of 1991-1995.

In the country sites annual varation of atmosphere transparency

parameters (P, and T5) in winter season (November and December) has
been chiefly connected with water wapour content in all thickness of the
atmosphere and with change of air mass. However, violation of processes
with natural character and decreasing of atmosphere transparency is
observed In regions where has been concentrated more part of industry
and density populated area. The values of integral transparency coefficient
in Ulaanbaatar less than on an average 3.3-4 8% in November and 5.8-
10.2% in December.
In predominant majority months of a vyear, reccurence of mean daily
values ot P, on Sivkov gradations is on the interval 0.722-0.764 m
another word, with normal transparency. In autumn maximum of
reccurence is on the increased transparency (0.765-0.803). In summer
decreased transparency of the atmosphere in the interval (0.675-0.721).

Table 8 presents comparative data of atmosphere transparency
coctticients at some sites of the Mongolia. Onc can see from here that
integral transparency of the atmosphere at Ulaanbaatar less than in
another sites. :

Obtained results by us show that integral transparency of the
atmosphere  at abovementioned sites turned out on the normal and
mercased  gradations.  Atmosphere  transparency  variation  has  been
connected with mfluence of antropogenice factors. But influence of natural
factors s more powerful than antropogenic factors.

3. Conelusion
On the basis of the data obtained by us we have the folowing results.

- 1Uis revealed that regime of atmosphere transparcncy at our sites is
chielly determined by moisture retention and mfluence of antropogennic
factors.
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Table 1. Daily variations of the atmospheric turbidity factor (T;) at Ulaanbaatar
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Table 3. Daily variations of the atmospheric turbidity factor (T,) at Darkhan

Months | —yo g . rzo u _.llm - e
10726 | 08.26 [ 09.26 | 10.26 | 11.26 | 12.26 | 13.26 | 14.26 | 15.26 ,i_xa 26 | 17.26 | 18.26 | 19.26 |
XII 18  Zop . 201 196 204 2H
I . 3.21 3.56  3.58 362 368 372
11 343 388 396 262 275 268 262 236
winter 343 298 320 274 278 280 28 256
| 2,14 310 328 315 277 277 292
v _ %71 275 268 298 298  3.07
V! 37 372 325 334 346 348 358 363 350 333 338 486 ' 332
spring | 376 372 270 305 316 310 318 320 313 316 322 3.6l 3.32
VI | 3.25 348 366 374 362 392 374 377 3.8 358 350 357 390
VII | 336 316 295 334 286  3.15 313 312 268 270 193 310 3.6
VIII | 250  3.09 318 319 28 325 334 334 330 330 326 319
summer | 330  3.05 328 B4 322 330 331 341 327 319 291 331 342
X 290 982 2B 285 2 2R3 284 28 296 304 320 328
X 292 224 235 246 238 244 254 308 336
il 1.98 200 202 1.93 1.93 197 213 3.31

autumn 2.20 257 2.34 241 243 2.38 242" — 354 3.14 3.28 3.28
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5-10
101-18
151-20
201-25
251-30
301-35
351-40
401-45
451-50
501-55
551-60

601-65

Table 5. The values of atmospheric transparency coefficients on intervals
of sun elevation for Ugtaal

(T ol (o I
: 0.787 0.755 0.732
0.780 0.732 0.748
0.784 0.767 0.772
0.798 0.736 0.770
0.793 0.778 0.788
0.803 0.768 0:785
0.756 0.799

0.748 0.757

0.738

0.728

v

o

Vi | v VIII

0.784¢  0.775

0.767. 0.738  0.764

0.736  0.755

0.683 0732 = 0.756

0.733  0.730

0.754 0744  0.751

0.744  0.751

0.747 0731  0.760

0812 0760 0.772

0773 0761  0.746

0.750  0.745  0.760
0.748  0.738

0.754
0.786
0.781
0.780
0.791
0.791
0.780
0.772
0.820

Boo] NI XTF |
0.790  0.798
0.794  0.804 0.772
0.794  0.802 0.778
0.798  0.781
0.804  0.814
0.794 i
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Table 7. Monthly mean values of atmosphere turbidity factor (T,)

a) Ulaanbaatar

| Years ‘ - m onths Aot ]
L7 o [y e eer  foeva [ownl | X X [ X[ X
1991 | T, | 202 209  2.49 565 2122 B3 Wi 2l B (o AT o: BAB  XOE 329
.V n_ |16 20 15 18 20 17 15 17 19 11 9 8
L1992 AT 3.32 W5 57 5,35 *™ .13 A 8,08 ¢*B.56 (h13787 833 248 34 el
n |15 28 38 26 3 10 i2: 'v 4 13 ? 4
1993 ' T, 3.53 320 342 310 %020 Yo 8 .20 2T 2.0 Tur o J88 ,0.260 @ 282
n |27 33 3 120 15 83 9 92 63 92 49
1994 T, [ 271 267 203 210 MFR. 16 TR A 12 iy 2A2 ) 52,18 NURNIE - s s R
w_ |3 17 90 15 15 43 36 50 91 59 23 2
1995 T, | 1.86 188 196 225 B, 006 || 2.32 T4 263 1 x99 gl a2t m
n |4 19 71 15 28 89 72 99 86 57 46 W
T, [F258 263 2.69 75 K25, 880 uer 285 [oc a0 1y 508 20655, 235 24% Y
b). Darkhan
T, 3,56 3.06 2.88 2.86 2.11 3.68 3.04 3.18 2.94 2.66 216 201
, n |25 8 19 12 55 170 117 170 162 184 104 47
_¢). Sainshand =
s 2.25 20594 (R.240TY 2.2 LHT .09 48T (288 yut (P 3oy 1258 151 (233 57 2:26
n |73 151 103 156 187 226 159 167 154 150 i
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Table 8. Comparative data of the seasonal variations of atmosphere
transparency coefficient at some sites of the Mongolia

{

| E__Sites [ wip_te;[_s?ring T s(xmin.er lr aﬂgn_u}j_annual mean |
1. Ulaanbaatar | 0.764 0.760 0.750 0.774 0.762
2. Ugtaal 0.783 0.794 0.776 0.802 0.789
3. Darkhan # 0.776 0.749 0.738 0.773 0.759
4. Sainshand 0.808 0.777 0.744 0.790 0.780
| 5. Muren ;o] 0809 0.767 0.766 0.789 0.783
6. Dalanzadgad ( 0.809 0.758 0.753 0.781 0.775
P [7Ali_ | 0824 0780 0764 0795 079

| - Analysis of obtained data by us on atmosphere transparency by
oradations, proposed by S.I.Sivkov, shows that integral transparency at
Ulaanbaatar is varied within the 0.722-0.764 and obscrved normal
transparency. However, atmosphere: transparency in Ulaanbaatar city

below than country city sites.

- Atmosphere transparéncy af Ugtaal, Darkhan and Sainshand is on the

normal (0.722-0.764) and increased (0.765-0.805) gradations.
Analysis of the present investigations enables to make

atmaosphere transparency chart and to precise the caleulations of the
mcoming solar radiation on the Mongolian territory. It is also can be used
for butlding project. optimal arrangment of house-buildings in citv and
claboration the measures on provision of atmosphere cleaniiness and so

‘0n.
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