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Abstract. This article considers the dynamics of the natural
population growth (E) indicators of Kuldiga Region over the past
28 years and gives a geo-ecological analysis of the favourability of
the Kuldiga Region territory for its inhabitants, based on four
environmental factors. This article specifies that E value in
Kuldiga Region is higher than E values in Vidzeme and Latgale
territory, but it is the lowest in Kurzeme regions. In order to find
out the reasons for this phenomenon, such environmental factors
have been analysed in the article as intensity and horizontal
gradients of the anomalous magnetic and gravitational fields.
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INTRODUCTION

The 20™ and the 21% centuries are characterised by rapid
decrease of E value, both in the world, as a whole, and in
Latvia. Foreign environmentalists, such as Richard Kingsford,
believe that the Earth has entered the sixth period of mass
extinction.

Since 1994 and up to now, negative E values are observed
in some parts of Latvia, and this slows development of the
country and adversely affects all spheres of life.

The main priority objective of the modern world, including
Latvia, is to preserve the population. When analysing the
development trends, we can see that the demographic
degradation leads to self-destruction of the state. The extent of
depopulation is so big that the birth-rate stimulation by social
measures can not solve this problem.

More than 17% of Latvian population live in areas, where E
value is lower than -8. These are Ludza, Kraslava, Rezekne,
Balvi and Daugavpils Regions (Table 1) [1].

TABLE 1

AVERAGE E VALUES IN LATVIA AND IN FIVE REGIONS OF LATVIA (2000 -
2005), (PERSONS / 1,000 INHABITANTS / YEAR) [1]

TABLE 2

AVERAGE E VALUES IN LATVIA AND KURZEME REGIONS (PEOPLE / 1000
INHABITANTS / YEAR) [2,3,4]

Territory Years
1970. | 1980. | 1990. | 1999. 2008. E*

Latvia +33 | +1,3 | +1,1 -5,5 -3,18 -0,08
Kuldiga Region +0,3 -0,9 +1,1 -3,3 -4,87 -0,20
Ventspils Region -1,8 +0,2 +2,7 -5,2 -1,30 -0,14
Liepaja Region +2,8 +1,1 +2,3 -5,6 -3,66 -0,08
Talsi Region +2,1 +1,1 +3,6 | -2,2 -3,36 +1,24
Dobele Region +4,7 +4,3 +4,2 -3,3 -2,61 +1,70
Saldus Region +2,9 +2,6 +5,3 +1,2 -2,37 +1,90

Territory 2000. 2001. 2002. 2003. 2004. 2005.
Latvia -5,0 -5,6 -5,1 -4,9 -5,0 -4,9
Regions:

Ludza -12,6 -11,5 -13,2 -13,3 -14,2 -15,1
Kraslava -10,4 -10,0 -12,9 -11,4 -11,7 -11,5
Rezekne -9,0 -8,9 -11,0 -10,7 -10,7 -11,7
Balvi -9,5 -8,8 -10,4 -10,4 -12,0 -11,5
Daugavpils -8,4 -10,8 -9,4 9,2 -8,8 -11,6

Slightly higher E values are observed in the Kurzeme
territory (Table 2) [2,3,4].
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*E- average value of the natural population increase during the period from
1970 to 2008

As seen from Table 2, the highest E value is in Saldus
Region, but the lowest one is in Kuldiga Region. Figure 1
allows to visually compare the E values of Kurzeme territory
by regions.

Saldus r.

Dobeles r.

Talsu r.

Latvija

-0.08
Liepaja

-0.08 -0.14 -0.20

Ventspils I 1 diga .

Fig. 1. Average E values in Latvia and Kurzeme regions [2,3,4]

Rapid decrease in E values can be characterised as a
demographic crisis. Naturally, a desire appears to understand
the reasons for the decrease of demographic figures and find
the ways to improve the situation.

The nature and society are currently experiencing deep
changes, which causes and dynamics are not yet fully
understood. However, it is definitely clear today that
significant environmental changes lead to changes in
demographic figures and that the effect of environmental
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factors is important to be taken into account for spatial
planning.

At the turn of the 20M-21% centuries, there was a
transformation of ideas about the settlement system. Until the
20th century the main purpose of spatial planning was
infrastructure  optimization in the settlement system.
According to a new interpretation, the settlement system is
considered as a living organism. The main focus is shifted
from the infrastructure to health, recovery of generations and
welfare of the population.

Change in the idea of the settlement system has caused
interest in the impact of environmental factors on the
population and the desire to understand, which environmental
factors improve or adversely affect demographics.

Tables 1 and 2 show E value, which is different in each
region. This is logical, because there is a different impact of
natural environmental factors. Depending on the physical
quantity of the affecting environmental factors, the population
receives a positive or negative effect. This implies the need to
establish the boundaries of zones of favourable and
unfavourable influence. Today it is called the geo-ecological
zoning.

The geo-environmental zoning map allows analysing the
potential use of the territory for settlements, as well as
deciding on feasibility of reconstruction of residential areas
and its direction. Geo-ecological zoning allows locating new
development, focusing only on areas favorable for the
functions.

Today we know the following factors that influence the
health and demographic figures of the population:

1. Thickness of the sedimentary cover of the Earth;

2. Tectonic irregularities of the basement and sedimentary

cover;

3. Radiation conditions of the territory (alpha and gamma
radiation);

4. Intensity of the anomalous magnetic field of the Earth
(AMF);

5. Value of the anomalous magnetic field gradient;

6. Strength of the anomalous gravitational field (AGF);

7. Value of the gradient of the gravitational field of the

Earth.

Maps of the crystalline basement and the tectonic map of
Kuldiga Region have not yet been drawn up. There are also no
maps of radiation fields (alpha and gamma radiation). It
should be noted that the information of these maps is
particularly important for Kuldiga Region, because its territory
is located on the crystalline basement rocks with extremely
radioactive solids - rapakivi granites. It is very important to
know where radioactivity is increased, in order to take the
necessary protective measures against excessive penetration of
radiation inside the house, prior to its construction.

The information regarding the impact of AMF and AGF on
organisms in Latvia has already been prepared. In 2009, the
Spatial and Regional Development Research Centre of the
Riga Technical University conducted the research “Effect of
Geophysical Factors on Demographic Processes and Spatial

Organization of the Human Environment”, which considered
the impact of AMF and AGF on demographics of the
population. Four geophysical maps have been compiled — the
AMF Intensity Map, the Map of the Anomalous Gravity Field
in Latvia, the Map of the Horizontal Gradients of AMF in
Latvia and the Map of the Horizontal Gradients of the Gravity
Field in Latvia, on the scale of 1:750000 (author - Dr.geol. V.
Vetrennikov). With the data of the maps, we can estimate the
favourability of the Kuldiga Region territory with account of
four parameters: impact of the intensity and horizontal
gradients of AMF, as well as impact of strength and horizontal
gradients of AGF on demographic figures.

AMF OF KULDIGA REGION

In accordance with the map of the AMF intensity of Latvia
[1], Kuldiga Region is located in a weakly negative and
weakly positive AMF zone with the intensity value from 0 nT
to +300 nT. The range of these AMF intensity values is
optimal for the population health (Fig. 2). [1]
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Fig. 2. AMF Map of Kuldiga Region [5]

The analysis of the map of the AMF horizontal gradients in
Latvia also suggests that, according to this factor, Kuldiga
Region is a favourable territory, because it does not have areas
where the gradient value exceeds 200nT/km (Fig. 3). [1]
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Fig. 3. Map of AMF horizontal gradients in Kuldiga Region (nT / km) [5]

MAP OF AGF IN KULDIGA REGION

Map of AGF in Latvia allows judging on the degree of
favourability of AGF to organisms in Kuldiga Region. AGF of
Kuldiga Region contains two zones: the northern zone with
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negative values of the field and the southern zone with
positive values of the field (Fig. 4) [1].
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Fig. 4. Gravity field in Kuldiga Region [5]

The zone of negative AGF values is characterized by
parameters from OmGal to (-12) mGal. The zone of positive
AGF values is represented by parameters from OmGal to (+14
m@Gal). The negative anomaly (-12mGal) is located in the
northwestern part of the territory. The positive anomaly (14
m@Gal) is located to the southwest of the Lake Vilgales.

In the current situation with the increased intensity of the
external magnetic field, recovery of generations takes place
only in the most intense AGF zones [1]. Therefore, the most
promising territories for the region development are located in
the southern part, where the best of them are located between
the anomalies from (+10 mGal) to (+14 mGal).

The space researches have shown that, in the positive GF
zones, organisms successfully assimilate calcium and form a
solid bone system with the active bone marrow. In its turn, the
bone marrow is able to synthesize the amount of haemoglobin
required for the organism. Milk production in female bodies is
also related to bone marrow. Synthesis of organic substances
(proteins, fats, amino acids) is active in positive AGF.
Production of amino acid ATP (adenosine triphosphate) is
particularly important for the body. If the organism has
enough ATP, all metabolic processes take place actively. In
the event of the negative AGF, all processes are slowed down.
Taking into account the specific behaviour of the organism in
AGFs with different strengths, the development of the
settlement system should focus on the areas with the positive
AGF sign and the high strength of the field.

Next, let us consider the particular features of the Kuldiga
Region’s location on the map of horizontal gradients of the
gravity field (Fig. 5).
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Fig. 5. Map of horizontal gradients of the gravity field in Kuldiga Region [5]

Territory of Kuldiga Region is divided in the middle by the
broad gradient strip. It stretches from the Lake Velgales in the
western part of the region to the town of Sabile in the east.
The value of horizontal gradients in this zone is 2.0 mGal /
km. This value of the gradient is negatively perceived by the
body and that is why territories with horizontal gradients
values above 2.0 mGal / km should not be populated, but
should be used as natural areas. The horizontal gradient values
in the rest of the region are not high and exert a positive effect
on organisms.

CONCLUSIONS

Kuldiga Region is located in the Kurzeme territory. E
values of the region are higher than E figures in Vidzeme and
Latgale, but lower than those in other areas of the Kurzeme
territory.

The impact of four environmental factors on the human
body is known. The analysis has shown that:

The AMF parameters across the entire region are favourable
for the development of organisms;

The parameters of horizontal gradients of AMF have low
values and have a positive influence on the development of
organisms;

The northern part of the region has negative AGP values,
which negatively influence metabolic processes in the body
and block the development. In the southern part of the region
(the zone of positive AGF values), the effect of the field is
favourable and stimulates the development;

The values of horizontal AGF gradients in most of areas of
the region are favourable for development of organisms,
except for the central strip from the Lake Velgales to the town
of Sabile. It is not recommended to locate populated areas
within this strip.

The following has remained unexplored for the territory of
the Kuldiga: the effect of the crystalline basement of the
Earth's crust, tectonic disturbances and radiation conditions of
the territory. Given that the demographic figures are, in
general, the result of influence of the environmental factors, it
is important to find out the value of the other environmental
factors and complete geo-ecological zoning of the region; this
will provide the information for the best use and development
of the region..
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Ludmila Kartunova. Kuldigas novada esosas demografiskas situacijas analize un priekslikumi ta uzlaboSanai.

Saglabat tautu, veicinat iedzivotaju paaudzes veiksmigu atjauno$anu- miisdienu absolitais prioritates mérkis. Nemot veéra, ka demografiskie un veselibas raditaji
parsvara ir dabas faktoru ietekmes rezultats, svarigi noskaidrot, kadi ir ietekm&joso faktoru lielumi katra p&tamaja teritorija un veikt to geoekologisko zongumu.
Uz esoSo pétijumu bazes tads zongjums tika veikts Kuldigas novada un noskaidrots ¢etru vides faktoru ietekme (anomala magnétiska lauka intensitate, anomala
gravitacijas lauka spriegums un anomala magnétiska un gravitacijas lauka horizontalo gradientu lielumi). Veikta analize paradija, ka AML intensitates parametri
un AML horizontalo gradientu parametri visa Kuldigas teritorija ir labvéligi organismu attistibai. Bet novada Z dala AGL spriegumi lielumi un AGL horizontalo
gradientu lielumi Centralas dalas joslas robezas, no Vergales ezera lidz Sabiles pilsétai, nav labveligi apdzivoto vietu izvietoSanai.

Konstatets, ka Kuldigas novada teritorija nav parbauditi tektoniskie, radiacijas apstakli un nav izpétita kristaliska pamatklintaja ietekme uz iedzivotaju
demografiskiem raditajiem. Izteikta hipotéze, ka kristaliska pamatklintaja paaugstinata iezu radioaktivitate var biit par c€loni saméra zemiem dabiska pieauguma
raditajiem. Ta ka demografiskie raditaji ir atkarigi no vides faktoru ietekmes; loti svarigi atklat citu vides faktoru lielumus un pabeigt regiona geo-ekologisko
zongjumu, kas nodro§inas iformaciju regiona labakai attistibai un izmantoSanai.

Jlroamuiaa KaprynoBa. AHa/Iu3 cymecTBylouieii aemorpadguyeckoii cutyannn B Ky 1aurckom Kpae 1 npe1ozkeHus 1o e€ yJayqieHHIo.

CoxpaHHTh HaceJeHHe, CIIOCOOCTBOBATH JajbHENIIEMY MPOLECCY YCIEIIHOIO BOCCTAHOBIICHHS MOKOJIIEHHH — camasi IPUOPUTETHAs 3a/laya HaIllero BPEMEHH.
VYunThIBas, 4TO MOKA3aTEIN 310POBbS HACEICHHS U AeMOrpadHIecKue MOKa3aTeNH SBIIIOTCS, B OCHOBHOM, Pe3yIbTaTOM BIUSHUA (haKTOPOB IIPUPOAHOM Cpelbl,
Ba)KHO YCTQHOBUTH (DM3HYECKUE BEINIUHBI BO3JEHCTBHS (JaKTOPOB CPEAbl HAa KXKION TEPPUTOPHH BBIIOJIHUTE €€ Fe0IKOJIOTHIECKOe 30HHPOBAHHUE.

Ha ocHoBe mpoBesieHHBIX HccaenoBaHui, a1 Kyngurckoro kpas ObUIO BBIIOJHEHO T'€OIKOIOIMYECKOE 30HMPOBAaHME IO YETHIPEM MapamMeTpaM Cpefbl -
HMHTEHCHBHOCTU aHOMAJIbHOTO MAarHUTHOTO IIOJISI, HANPSDKEHHOCTH aHOMAJIBHOTO T'PAaBHTAIIHOHHOTO MOJIS,YPOBHIO I'PAJIMEHTHOCTH aHOMAIBbHOIO MarHUTHOTO U
rpaBUTalMOHHOTrO nosei. [IpoBeneHHbIl aHanu3 nokasan yto napamerpsl AMII Ha Bceil TeppuTOpuM Kpast U rapameTpbl TOPU30HTAIBHBIX IpagueHTos AMIIT
0JIaroNPUATHBI Ul PA3BUTUS OPraHU3MOB; OJJHAKO, B CEBEpHON yacTu kpast 3HaueHust AI'T] u 3HaueHust rop3oHTaNIbHBIX rpagueHToB AT ueHTpanbHO MoJI0Ch!
oT 03. Benranec no r.Cabune HeONarompHATHBI AN Pa3BUTHA OPraHM3MOB. 3[eCh HE PEKOMEHIYeTCsl pa3MelleHHe HAceleHHBIX MecT. i TeppHTOpHH
Kynaurckoro kpast 0CcTaeTcss HEM3y4eHHBIM BIIUSIHHE: KPHCTAJUIMYECKOro (GyHAaMeHTa 3eMHOH KOpPBI, TEKTOHHYECKUX HApYLICHHIl U paHalliOHHbIX yCIOBHH
TeppuTOpHHU. Bbicka3aHa rumoresa 0 TOM, YTO IMOBBIIICHHAS PAJHOAKTHBHOCTb MOPOJ KPHCTAJUINYECKOrO (DYHAAMEHTa MOXET ObITh NPUYUHON OTHOCHUTEIBHO
HH3KHX TIOKa3aTeneil eCTeCTBEHHOro MPHPOCTa HaceleHus kpas. Tak kak gemorpaduueckue MoKa3aTend 3aBHCSAT OT BIMSHHUA (aKTOPOB OKPYIKAIOMIEH cpelbl,
OUYCHb BAXKHO OINpPENEIHTh IIOKA3aTeIH OCTalIbHBIX (haKTOPOB CPeIbl U 3aBEPUIUTh I'€0IKOIOTHUECKOe 30HHPOBAHUE PETHOHA, 00ECIEUNB MH()OPMANUIO IS
JIy4ILIEro UCTIONb30BAHHs M Pa3BUTHUS PETHOHA.
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