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Introducnon

=T ‘The objectives of this paper are, first, to determme the
thermal regime on and near the Earth's surface, second, to inter-

pret the space-time changes of climate oscillation in accordance -

with its cause, tngger feedback mechamsms and chains.

L\ | | Thermal Reglmes

We begln with description of contemporary air temperature
and insolation regime, respectively.

 New Etalons
=

For determination of the thermal regime on and near the
earth surface, we are necessary to select the insolation and air
temperaturg, which are most constant under -any physico-
geographical changes and must been measured on a point of the
Earth's globe, where solar ray falls perpendicularly. There are

N

* followings as described by author [1991; 1994; Maralgoo Earth

Sciences Ltd., unpublished manuscript, 1995]:
Air temperature etalon: Ay =+30°C,

Insolation etalon | Q=930 ca.ld cm

The fact that perpendlcular solar ray does not fall contmually on a

fixed point of the Earth's globe. It always wanders between the
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tropics of Cancer and Capricorn during the. year. Therefore, these

etalons are simultaneously terrestrial and interplanetaric parame..
ters, which do not change under any natural, geographical and
climatic conditions, ‘ . |

Insolation Regime Q3) _
It is determined By geographical Iatiﬁxde ( P ),- altitude of
noon sun (hg )and length of daylight ( C;;
. In the next form

[T.Ulaanbaatar, Insolatio
Surface, submitted to Papers in Meteorolo

), which may be written
n regime on the Earth's

8y and Geophy-
siCs, MRI,. Ibaraki, Japan 1996]: U B |
= ,_ T | s
g =-—f’,—1—8—‘°—_-qos[23°27’ €0s(0.98563-N) + o] (D)
Here g, = - @,
‘ Co =718 = 7.977 - arcsin{tgo - tg[23°271

- €08(0.98 - )]} &

(Figure 1), (Figure 2), (Table 1y

[ Ulaanbaatar. T ,1994)
Table 1. Calculated length of daylight by €quation (2) at -
winter and summer solstices - i
I _at winter solstice .at sur;u_-n_ér solstice .
L by equ. (2) | by Shubey by equ. 2) by Shube *.-
o 120000" | 12500 . | 17 00'00” 12V 00"
10 | 11"24'55" | 11F 25" 12"35°057 | 12" 35
20 |.10"47° 20" [ 10F a7 131239 | 13F 13
30 | 10"03'59" | 10° 04~ | 13*56°00" | 13 s¢
40 | 09"09° 16" | 09" 09 14" 50°43” | 14751
50 | 07"51°01- | o7"sp . 16" 08°58” | 16°09° | -
60 | 05"30°25" | 03t3Q 18" 29°34> 18" 30°
65 '].02"52°19" | 02f 51 21" 07°40” 21" 09
66.5 | 00"31°46" | 0037 23" 28°12” 23" 29°
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Insolation regime

200 | on the Earth's sur-

[ face by equation (1)
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Figure 2. Insolation regime on

the carth surface by Detre L.
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The model result of the insolation reg1me (Figure 1) may be
compare with observation (Figure 2).

Air Temperature Regime on and
near the Earth's Surface (A")

It depends on main four factors:
- Geometrical distribution on the Earth's globe,

- The atmospheric temperature decreasing with height,

- The solar rays passing through the different thickness of
atmosphere,

- Large snowl/ice albedo at polar region and high latltudes
Therefore, the air temperature regime (Ag) is described in the
next form [Ulaanbaatar, T., 1994]:

A% = Ag-cos[23927' - cos(0.98563 - N) +p] -
—0.005-H — A“(E) Al () . 3)

Here, H denotes the terram altitude measuring from sea

level, n is the interannual number of day, which begins from winter

solstice, (90 is the geographical latitude, AG(E) denotes the

atmospheric impact on air temperature regime, Ag(a) is the
ifnpact of albedo on air temperature regime.

To determine the terms AQ(E), Ag(a)of equation (3),

we use the graphic manner, which is based on the observation data
as described by previous scientists [Budyko, M.I,, 1971, 1974; -
Mamontov, N.V_; 1984; etc.]. | o

The first term presents the geometrical distribution of the
air temperature on the Earth's globe, and second term shows the
spatial regime of heat including isotherms around the Earth.
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Th.e solar energy, of course, impacts on the heat of shallo—
layers of lithosphere, calculation of which is based on the equatic—

(3).- So, on the whole, the space-time distribution of the am

temperature in these three mediums as earth surface, tropo=
phere, and the shallow-layers of lithosphere build a four-dimer—
sional sphere so-called thermal field of Earth _as described * bus
author [1994, Figure 25, Figure 26].

‘In this paper we describe neither thermal field of the Eart
nor thermal regime of the shallow layers of lithosphere. But whe=
we compare the model result to accurate data, they are seem
approximately in enough coincidence (Table 2,3, Figure 3,4). W=
should see the trivial air temperature anomalies between the

. calculation or model result and observation. I think these offer &

reasonably satlsfactory plcture about the regional and local

Table 2." Air temperature regimes on the altitude-latitude cross

section (at summer solstice)
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0 1000 | 2000 | 3000 | 4000 | 5000 | 6000
0-] .275] 225| 1725]1 125].. 1752 252 | <252
292 | 242 192 142 9.18 418 |. -0.82
299 249| 199]| 149 9.95 495| -0.05
3 298| 248 198| 14.8 9.80 480 -0.20
40 | 27.7| 23.1| 18.1| 13.1 8.06 3.06| -194
50| 233| 183 133 834 334 -1.66| -6.66
19.1| 141 9.1| 4.10 09| -590| -10.9
9.13| 4.13| -087| -5.87| -109| -159| -209
3.13| -1.87| -6.87| -11.9| -169| -219| -269
126| -3.74| -8.74| -13.7]| -187| -23.7| -287




geographlcal impacts (geographical locati
interacting with other geographlcal fa

i

temperature regime.
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r |
(at winter solstice) L o
[0 | 0 [ 1000 ‘ 2000 | 3000 | 4000
| 0] 262] 212] 162 112 |- 6.22 122 3781
10/ 210] 164] 110] 604 1.04] 396 -896
20| 11.4] 638] 138 -3.62| -862| -136| -186
30| 437] -063] 563 -106 | -156] 206 256
0] -22( 7.19] “122] 172 2221 -272] 322
50| -11] -163] 213 263 | -313|  -363] -413
—201 -14] 194 244 294 -344| -394 _4414
| 701 -18] 233 233 333 | -383| 433 483
80| -23| 285 -33.5| -385| -435 -48.5| -53.5
0] -281 334| 334 4341 -484| 534| 584
Table 3. Annual average air temperature regime on the
altitude-latitude Cross-section
O] 10001. 2000] 3000] 40001 3o05T" 6000
01 287 2367 1867] 13.67] 867] 3611 a3
10 28.1] 23.09| 18.09| 13.09| 309 3.09] -1.91
20 262 21.16| 16.16| 11.16 | 6.1¢ 1.16 | -3.84
30 214 16.41| 1141 6.41 1411 -359| _859
40| 125] 7.53| 253 247 =147 | =125] J17%
01 5761 073| -427| 927 -143 -193 | -243
60{ 0.59] -441| -941[ 144 -194 244| -204
0] -11] -158) -208] 233| =253 -33.3| -358
80| -15|.-196| -246| 296| 346 -39.6| -446
00 -17] 2161 -266| -316| 366 -41.6 | -46.6

on of land and sea, thelr _
ctors SO on) on the air




Figure 3. ajr temperature regime
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Wha.'t we should conclude from all thié? The fact ‘that
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temperature regime, Ag(a) denotes the albedo’s impacts on ar

temperature regime

If we can determine the data of ATSM terms geochrono-
logically, we shall take enormous informations about the physical-
geographical, climatic zones, their space-time changes, and that,
which we have interest to know. T believe that this method can
facilitate many times the- difficulty of paleocllmatologlcal and
paleogeocryological reconstructions.

Length of daylight in given geolog1cal time scale as follows

i 1(_'_ _3600 . - _ o -\ . [360° .
L = > 4 7 arcsm{tgcp. tg{(QO — l).cos[ ; n] }}
5)

Where k denotes the length of diurnal in that geologlcal stage.
And the duration of polar daylight: -

900 —. | |
5 arcoo{ = ,(‘DJ | (6)
1800 900 ~ 2 s

——

7 e

Insolation regime-on the earth surface of given geological time
[T.Ulaanbaatar, Maralgoo Earth Sciences LTD, unpubhshed
manuscript,1996b]: '

. : % ar
. Qp =Qo -——-co{(QOO = k) (3;0/ -n) +(p] ' (7

When Q., denotes the new solar constant, Qo =930 cal day cm’
which is not changed in any geologic time, £ denotes the length of

- daylight in equinox in geologic time.To describe equations (4), (5),
. (6 ), (7 ) we must to select the main conditions of interested

geologic stage as follows:

® - Planet’s revolution period around the Sun is
unchanged, 254
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® Air temperature gradlent has not different than
- present day, -

® Recent geographical coordinates are been
_ transformed to paleocoordinates,

- ® Direction of Earth’s axis is unchanged during
the geologic stage, -

® Physical-geographical and climatic zones are
determined in paleocoordinates every geologic
time, according to the continental drifts.
To supply these conditions we need to know something about
prior achievements of Earth Science. So, these models of thermal

regimes can determine the nature of the Earth's Climate

- Supercirculation, which heretofore has not been well known
. (Layout #1) '

The Nature of the Climate Supercirculation

The vertical solar rays fall to each square of Earth's globe.
~ Warmed air, and water vapor rise from every square of the Earth's
surface. They also Among these predominates the powerful
atmospheric vertical current going upwards from the equatorial
" region in accordance with large oceanic area. In these regions the
“ vertical solar rays fall perpendicularly and their energy has spent
- approximately 100 percent for evaporation and increasing of
kinetic energy of ocean. In the cqnsequence of gigantic energy,
this vertical current raises with a big amount of water and makes
the primary atmospheric circulation, which can create itself the
secondary and tertiary atmospheric circulations.
Atmospheric circulations deliver a trivial piece of the
_wetness, water vapor of equatorial region to polar region and high
latitudes. For a long time, it is accumulated in forms of snow and

ice. Then the polar ice sheet expands from polar region to middle
: 255
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| cloudiness and precipitation decrease, so on. So, all these
processes show a gigantic World Water Supercycle, under which ¢
the water is constantly transferring from equatorial region to polar
region and backs to equatorial, such as Hydrologi

¢ Cycle from
{ 9cean to air to land and back ocean. The World Wat

er Supercycle
| interacts with all the geographical objects and geosphere as well as

bEOSphere. The result of this interacting is sensed for us as climate,

My opinion, this self-excited process of Earth's Climate js

Suitable so-called the Climate Supercirculation of the
{ We gh

Feedback mechanisms

For ‘the steering of self-
Supercirculation and confining, sta

play main role the feedback mech
feedback mechanisms:

excited process of Climate
bilizing of the chain reactions
anisms. There are some main

Insolation-Evaporation! .
Insolation—Waterl,
Insolation-Cloudiness’,
Insolation—Albedol, _
Isotherms of Earth's thermal field-Gl
temperature of planet,
Glaciation-Cooling,
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" Flow of substance in Crust-Permafrost,
Volcanic activity—Wanm'ng, : 3 |
Proportion of areas in World OceanéContinents,
Cooling-Precipitation, etc.

' by Houghton, J.T.,[1987]

L -

Chain Reactions

Insolation,

Air temperature,

Evaporation and water vapor,
Continual cloudiness,

. Precipitation,

Trade wind, L
Atmospheric circulations, o
Primary and secondary glaciations,

" Regression, | ;
Transgression,
Ice sheets, .
Ice and snow acCumulation,
Heat accumulation,
Pennaﬁ-OSt, . N
Albedo,

.Volcanic activity, : 5" :
-Upwelling and lowering the isotherms of thermal field off,
Atmospheric and oceanjc chemical contents, - i
Oceanic current, - : - :
“Wetness transportation by atmospheric circulations SO on

258 - |




Timing of Climate Supercirculation

F ‘Duration of the Earth's Climate Sy

percirculation
- Climate Supercirculation continues for millions of years to
undred millions of years, '

‘-~ L Periods -~ =

2. Phases or World Seasons | j
3. Stages

throughout the Earth's

surface. The ‘phases of Climate -
Supercirculation may be co

mpare to the year's seasons.

~ - The stages, of course, denot
occurrences of climate in a period o

259 -
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Layout #1. The Earth’s Climate Supercirculation
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Layout #2. Earth's Climate Supercirculation in geological time scale
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Probabilities For Durations of Main
Events in Climate Supercirculation

| : If Earth has not any geographical relief, and if it is a
homogen object, the Climate Supercirculation repeats in a fixed
~ time interval. But its timing is impacted by many factors: reliefs, -
inhomogen contents of geospheres, geophysical, geological, and
geochemical events. So, we can describe only the probabilities of
~- every main event's duration .of Climate Supercirculation in
percentage (Layout #2).

Conclusions

Based on the thermal regimes and Climate Supercirculation
"described above, the major conclusions can be summarized. -

=1 Separated etalons of thermal regimes are more preclse than
familiar solar constant.

k“' 2. Air ternperature regime depends on four factors: geographical
4/~ distribution on the Earth's globe, terrain altitude, atmospheric
_4/ thickness and albedo of polar ice sheet. » § 3

3. General formula of all time insolation regime depends on
the geographical latitude, altxtude of noon.sun, and length of
- daylight.

4. The cause of Climate Supercirculatio’ﬁ is the World Water
Supercycle, and its trigger is the perpendlcular falling solar
rays on the Earth's globe. -

" 5. The best way to explain the nature of climate oscillation and
to determine the conditions of climate change, their space-
time understandings is the geometrical cogitation.
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- ToBunon

OHaxyy eryynana JanMxuiH ragapryyruvH IyTaaHH
ropuM 6omoH [anxuiH Yyp AmbcransiH CynepuupKyJIsalk
YYC3X ILaNTraaH, TYYHI HOJIeeJoX XYUMH 3YHJIC, 3apHM IOl
3prax xoin600, THHXXHUH YPBIYYAbIT TogopxoincoH. Llaammi-
6an 3pTHHUH yyp aMbCrajblH Oyp TOpXHAr JIaiXuWiH TYYXH
XOrXIIMIH 3YH TOITIOOp Hb C3PradH TOLTOOX, OHOOTHHH
TeJieB Oalpas YHINI33 erex, MpI3AYWI IMPOTrHO3JIOX LUHHI
©0NONIOOHYYABIT Y3YYJIC3H OOJIHO.
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