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ABSTRACT

In the ariicle the guestion gf the gffect qf rgfraction on the resuliz gf horizontal ansler i
specifically eucluded. In the hot and dry climaie of Uzbhalistan, in the polysonometry of river
banks, it iz possible to increase the acouracy qf horzontal migle and [ine MeasUremenis usng
peographic mformation stens based on the results of feld axparimanis.

EEYWORDS: Elgctromic Technologias, High-Rasolution Geodetic Measurements, Refraction
Effects, Ammospheric Fibwations, Horizontal Rgfraction, Unmevwen Light Emizsion, Modern
Creodetic Irtruments And Their Capabilities.

INTRODUCTION

Cme of the most important reasons for imiting the acoaracy of measuring horizontal angles using
hizh-precision sngular measurements i3 not the emor of the so-called honzontal am refraction
which is cansed by the extamnal enviromment

To mwvestigate this phenomenon and elimmate s detrimental effects, mangulation and
polygonometty, as far a5 possible, are the first tack in science and prodoction fo improve the
accuracy of the network.

In this direction, special attenfion is paid to the wse of geodetic measurements m developed
countries, mchoding Pussia, Ulgaine, Germany, the USA and other coumiries, to take info
account the emdrommentsl impact and inprove the scouracy of measurements taking info
account the properties of horizontal refraction, which have a sipnificant impact on the
meanumement reslts.

Large-scale larpe-scale mapping with all the requirements for geodetic findamentals and
especially angmular measurements requires a review of recently created and emerping systems for
constructing geodetic bases and requires the development of new, immovative methods

In this repard. the external environment is mot abways static, its laws are penodically subject to
changes, and one of the mam tasks is to mprove messurement methods.

The new system of basic geodetic studies reduces the sides of miangles and polygonometry, since
it requires 3 higher density of points. As a resulf, we observe a slisht deterioration m the
hmimation of light slong an umeven line, while at the same time demanding an mmease m the

accuracy of angular measwements. In this confext, it is necessary to know about the influence of
horizontal refraction on the amnrynfumhmmmlmglﬁ in river polygonometry.

To accomplish these tasks, it &= mportant fo detenmine and moprove a modem sohibion for
measurmg the mpact of the external eovironment on horizontal angle messrements,
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In the Strategy for the Further Development of the Republic of Uzbekistan for 2017-2021, the
Fepublic of Uzbekistan “On Geodesy and Cartography™, Decree of the President of the Fepublic
of Uzbekistan dated May 31, 2017 N UP-5065 “On Further Improving the Activities of the State
Commuittee for Land Resources, Geodesy, Cartography and cadastre of the Republic of
Uzbekistan "other regulatory documents. [1.2]

These problems are especially relevant in the climate of the city of Earshi in the Republic of
Uzbekistan In both dry and hot climates, atmospheric variability is very large, which leads to
larpe emmors o the results of measurements of the honzontal angle; Thersfore, methods for
calonlsting the influence of the atmosphere on the resalts of horizoatal snealsr measurements on
the banks of the rivers wese tested m moderately temperate Latiades and m other lower regions
of the Fepublic, tat were not shadied at all in arid climate

When sdymg the influence of horizoatal refraction on pecdetic measurements and taking it
mio account, the sclentists of our repubbc A5 Soymov and TM  Abdnllsev conducted
research in his research and achieved some positive resalts. [3]

Much aftention is paid to the construction of a conplex of newly constrocted buildings and
struchmres in the republic on the basis of mitegrated geodetic control with high acowracy, acouracy
and relevance. The development of 3 method for increasing the accuracy of detenmining the
degree of influence of the surface layer of the atmosphere on the results of geodstic
measmements hes not been studied at hizgh tempershures in the southern regions of Uzbekistan
For this reason, this article is somewhat consistent with the sbove.

Sokoba's work on reforestation and riverbank resesych i based om a wvery short (six-hour)
experience With a momber of drawbacks. [4]

Therefore, the effact of refraction on geodetic meanmwements ha: not yet been stadied m whan
polysonometry.

In fact, the sohition of this question is not enough for 5. Marchenko [5] iovestizated in his
polygonometric system of wall mounting, specifying the refraction effect m this case, without
sayimg 3 word about the effect of light refraction. At the same time polygon paths along city
streets and river banks are spproaching additional established sigms, which leads to the fact that
horizontal angles are distorted and sigmificantly increase.

In particular, conchiions regarding the acouracy of measuring horizontal angles suzgest that the
effect of lateral refraction i= significant in the lower classes of polygponometry [6]. The reason &
as follows:

(2) Polygonomedy usually develops in a flat enclosed space, where the tenperature (density) of
the air, as well as the destruction of the Light beam is exposed to high temperatures at low and
altitades of 1 5 m and in the zones of the barrier. In particular, m the field of polyzonometry of
classes 3 and 4 and urben polyponometry, the influence of lisht on “mot behind the barmiers™
chould be noted separately.

b) Pobyzonometry 5 esimated fo be spproxmmately 1.3 times zreater than the emor of
tranzulation [I].

The microclimatic repime in the pear-surface atmosphers is primarily characterized by super-

adiabatic vertical termperature gradisnts at day and night iversion tenperatures with significant
differences in the horizonta] plane and large sradients on the nearest surface.
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The general pichme of the influence of microckimats on the local climate and coastal zomes of
watersheds and rivers i known

Thus, it reduces the dumal and aomna] amplitudes of air tenperature near the ponds; In sunmmer,
ahngﬂl! coast and above the surface of the water, the temperatme drops during the day and &
higher than m places remote from the ponds at night; bodies of water are wanmer in winter and
the adjacent dry lands; The range of inpacts of tens, and sometimes undreds of kilometers,
largely depends on the size of the water bodies.

Along the water and the coast, the most obvious temperatmre differences are observed in the
rocks, in the upper layers of sand-concrete slabs;

This 15 also explained by the properties of thermsl and radiation equilibriom A 5. Suyunoy snd
TAL Abdullsev Based on the remlts of weather stations on the water surface near 5 geodetic
points (5-10 m) near the Earatep reservolr, temperatare gradienfs were defermined and the
mfluence of lateral refraction was smdied field experiments did not tske mbo account
environmental impact.

In the experimental zone the astmospheric refractive index n hes & dominant effect on the
bomizontal temperature gradient In riverbanks, a horzonfal mokshoe gradient can have a
sigmificant effect on coastal areas. Ttereﬁ:-re,fr:mamdﬂxpnmnfm we are imterested in
the following questions:

a) the values of the surface stmospheric surface sbove the sround and water within the first ten
meters of horizontal sradients of temperature and anidity;

b} the way in which a horizontal sradient of tenperature and homidity chanmes the day and hour
m each divection umder different weather conditions;

) the density of the spatial distribution of light rays over the surface layer of the atmosphere, etc.

The answer to these guestions & to & certam extent the research conducted by the dissertation
group from June 2018 to Fuly 2019 on the banks of the Bachkent canal near the geodetic dunp in
the Elmdoyzod massif Fashkadarya region, Fepublic of Uzbekistan.

Meteorological observations were camied out in open areas of the left bapk of the Beshkent
Biver. Water pomts were located 12 meters away. This river water flows along the Chapirgorg
canal not far from the Elmdoabad mascif (0.8-1.0 km). This place has an umosual width
landscape and natural features. Observation posts are several tens of meters wide, and the low
(2-4 m) topography on the hillsides is diffienlt. The width of the direct mssif with the
observation point is 3.5 mefers in the lower reaches of the mver. Heme the Bashkent river i
asyrmmetric on the leff bank and extends up to 1-1.5 km in length, and its relef becomes a flat
flat hill In 2018, temperature and onndity were messured at the mam obsenvation site with
temperatures above the ground at 0.75 and 1.5 m At the same time, atmospheric pressure, wind
speed and direction were also determined  The state of the sky has been listed Temperature and
ummdity were observed above the surface of the water, and s parameters were recorded A
peychrometers. All measurements were carried ou together with the suthors of the expedition.
Thus, metsorolomical data were measured on the aforementioned meadows and at the same
beizht of land and water at a distance of 3.5 m Meteorological elements were wsed for
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mesnmement; anerobd lend-held apemometer, poywchomeny. Before sll messuresments,
Al themmometers wers monitored snd comparsd every howr. Their poinfers wess set to a
peychrometer sensor installed at 1.5 meters i the main zomne  This method gresthy improves
gradisnt detection wsing psychometry and enphasizes their soouracy.

In each mesnmement, cowmfing with thermometsrs was performed three fimes, and the second
and thind readings were measmed 3t mtervals of 2-4 mimates. As a resuli, the arthmetic mean of
thisse mumbers was obtamed.

Chr field experiments, compared to the 2019 meteomological messurements, chow that the
observations i 2018 were simmitaneoucsly closely relaied to aneular messurements.  The main

observation point for these messmaments was 7 m Foom the border with water,

In addition, in 2018, the horizontal burnddity pradiend was not detenmined. In 2019, temperature.
Tty and wind spesd are estimated.

Accordingly, all messmements were camied owt oo sn additons]l two peychrometers.
Poychrometers are locaied on the right bank like the station 15 meters from the water and 50
meters from the station on the l=fi. In tum additions] air termperatures were measured in 3018 at

a distzmre of 40 m from the station Cfesemations of the state of the sky were recornded on 2
five-point scale and thece results are presented in table 3.

TABLF 1 GIVEN THE STATE OF THE SKY FOR CHARACTERS

In the affernoon

The degree of cloud cover At the checkpoint At might
overcast SOnmy

The sky is cloudless - 5 ]

1/4 01/4 51/4 1/4

12 012 s12 12

34 03/4 53/4 3i4

The sky is completely covered with cloads L] - 1L

The time when the sun shines throush the clonds 5-0 -

Fog F F

Al oservations wers nsually carmied out Somn moming to oizht, sormetimes 24 hours.  Fosther,
bo facilitate processing and thmking, mefeorological obsemations, the main point of ongm of the
coordinate system of space. (Fig 1).
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1- prage The spanial coordinate system of the mefrological observation sfation
The plane of this XOu system cormresponds to the horizon plane. The axis is perpendicular to the
mver. As a resalt, the axis of the axis moves along the bank of the mver, which s achoally a
paralle] line equal to temperatire and honndity:
T,

dl' dT de dg s

dY 'dZ ' dY  dZ
(1) Diifferences m tenyperature and momidity are proportional to horzondal and vertical gradients.
We can arbitrarily call gradients positive or negative if the temperature and homidity of this
coordinate sods fall or fall n their dwection As you can see the average valmes of the

bonzontal t of temperature and air umidity of mterest to us are caloulated using the results of
measnmements in the middle of the river and river coordmates (x=0,u=50m z=0).

Figure 2 shows the resulis of field observations i the feld in 2018 as an example that dlustrates
the dmma] variztions in the difference in air temperature m the middle of the river, 5 m above
seq level and 1.5 m above the river banks. |

All of the above observations were carmied out in the cloud, olsbulute (varisble) and in the open

cky (sunny weather) at 2 wind speed of 0.5 m/ 5 in the direction of river flow. During the day,

wind power increased in this direction and reached 4-5m/ 5. [7]

The tenperanmre difference shown in the graphs is determined by the following fornmla. [8]
AT=T —-T. (2)
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Formmila T _k - temperature on the river bank: T, — water surface temperatwe. These values
aes:gnﬁcmlymhcedmﬂnsouthofﬂanmblxoﬁIMm n sunny days when very
large (up to 2 °5 C) cloudy cool cloudy days (0 °, 3-0 °, 5 ° C). The differences m AT are
positive for momng, evening, and mightly v 'ahs,betm'l and 8" after sunrise and between
19™ and 20™before sunset (During Seld experiments, the sun rose to 6*, and the sumset to 20,

—

19 X
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3-Fig. Daily Monitoring Results
It is also mportant to note that at night the temperature is nmch Jower due to a decrease In solar
radiation, which significantly changes the honzontal temperature gradients.
The mregular dismbution of true moisture in the atmosphere is very mteresting In the daytime,
at an altiude of 1.5 m above the river, 15 m from the bank of the nver, bunudity is higher than 5
m above the surface of the niver when the wind blows in any direction In the moming evening
and night on the contrary, on the surface of the water surface the moisture content is stable and
very high
All scientific activity s used by GIS.
GIS 15 a mmitidisciplinary envirommental database created on the basis of electronic conputing
techmologies [2]. GIS is designed to provide easy-to-use data from various levels of human
activity. The mam stage of GIS development is the last 7-8 years. This is due to the
technological and ideological organization of the amtomated desigm of all processes based on
geographical data
The main goal of GISdevelopment is to create systems that meet modem requirements. GIS
technologies for surveying are an excellent guide. This increases work efficiency several times.
GIS 1s a product of new ideas that can give a clearer picture in the nund reflacting current events
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