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Gradients of Latvian Magnetic Anomalies

Vladimir Vertennikov, Riga Technical University

Abstract. This article discusses one of the most important
geophysical factors, which produces an impact on the
demographic processes and reflects the nature of variability in
the anomalous magnetic field intensity in space. The article
characterises the horizontal magnetic gradients, which vary
within the wide range: from 10 to 2400 nT/km. It distinguishes
magnetic scale and magnetic gradient areas. The article gives an
ecodemographic evaluation of the territory of Latvia by the
gradience of the anomalous magnetic field.

Keywords: horizontal magnetic gradient, magnetic scale,
magnetic gradient area, ecodemographic evaluation of territory
by magnetic gradience.

The gradient is an important parameter of anomalous
magnetic field. The discussion deals with the spatial intensity
variations. The thing is that the intensity of the anomalous
field is not constant and varies from one location to another.
Those are both abrupt reductions and increases of the intensity
level, or gradual, step-by-step transition from certain values to
different ones. Spatially, variations of the intensity of the
anomalous magnetic field are expressed in gradients, which
reflect the degree of the field variability. Depending on their
values, the magnetic field is “calm” or contrasting, “rugged”
or gradually changing, differentiated or uniform. Besides that,
parameter reflects the character of the boundaries between
anomalies, and, consequently, those between magnetic
geological bodies causing such anomalies. The value of the
gradient is important. Special attention is paid to the gradient
maximum values, which are a proof of abrupt boundaries
between geological bodies. They are of interest, since abrupt
boundaries might indicate the existing tectonic faults, which
separate magnetic bodies. It is known that tectonic faults could
serve as a satellite of harmful deep fluids and radiation,
negatively influencing the population.

The term “gradient” (from the Latin gradiens (gradientis) -
marching), in physics, denotes the vector indicating the
direction in which the fastest change in a certain quantity takes
place, and its value changes in space from one point to
another. In relation to geomagnetism, the gradient is the value
of the vector, which characterises changes in the velocity of
the anomalous magnetic field in a certain direction. It is
known that the anomalous magnetic field at each point is
characterised by intensity, which is the force with which an
anomaly impacts the mass unit. The greater is the distance
from the anomaly source, the lower is its intensity. The
intensity diminishes from the anomaly deep source (the
magnetic geological body) in the horizontal direction (towards
the edges) and in the vertical direction (up — towards the Earth
surface). Spatial variations of the velocity of the magnetic
intensity above the Earth surface are expressed as horizontal

and vertical gradients. It is possible to determine those
gradients by calculations or measurements using special
instruments — magnetic gradiometers. Instrumented gradient
measurements are predominantly utilised in local areas during
prospecting and exploration for minerals. In regional
investigations, to which concrete operations associated with
investigating the impact of geophysical factors on
demographic processes belong, horizontal gradients are the
main factor; they are determined by calculations.

CHARACTERISATION OF HORIZONTAL MAGNETIC GRADIENTS

The magnetic field is represented in the Latvian territory by
a complex set of anomalies with different signs, intensity, size
and morphology. The transitions from one anomaly to another
are expressed through changes in the field intensity and are
either gradual, occurring step-by-step, or abrupt. On magnetic
maps, the boundaries between anomalies are marked as zones
with more or less dense isodynamic lines, representing
horizontal gradients. They show the velocity of the change of
the magnetic intensity in the horizontal direction,
perpendicular to the trend of the isodynamic lines. The values
of the horizontal magnetic gradients are determined by
calculations as the difference of the values of the field
intensity in two points, divided by the distance. They are
measured in nanotesla per kilometre (nT/km).

Our calculations are based on sheets of the anomalous
magnetic field maps of the USSR M1: 200 000 (N. Furtsev, E.
Lapina, et al, 1957-1954), and magnetic maps of different
parts of Latvia, M1: 50 000 (O. Myasnikov, 1987, E. Lapina,
1967, and N. Lapin, 1967, et al) within development of the
scientific research topic: "Effect of geodesic factors on
demographic processes and human habitat” (RTU, 2010).

The data of the calculations show that the gradient values
vary in a wide range, from 0 to 2400 nT/km. Based on the
quantity, three groups of the gradients have been singled out:
a) low gradients (lower than 100 nT/km); b) medium gradients
(100 — 200 nT/km); c) high gradients (exceeding 200 nT/km).
The horizontal gradients, which are represented by zones of
large extent and small width (1 > 3d), belong to the category of
the magnetic gradient steps, while the gradients forming
isometric zones or zones of small extent (1 < 3d) belong to the
category of magnetic gradient areas.

The steps are predominantly characterised by high gradient
values (mostly hundreds of nT/km), while the areas — by low
values (tens of nT/km). The steps are normally associated with
the edges of anomalies, bounding their epicentral domes. In
narrow, pectinate domes, side steps connect along the axial
lines of anomalies, while in wide domes, the near-axis
epicentral parts of anomalies are separated as low-gradient
areas bounded by side steps.
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The magnetic gradient areas are most frequently associated
with large anomalous structures with a low level of the
magnetic field intensity.

Within the areas and steps, the gradient values are not
constant; they vary from one location to another, forming
gradient zones. Those zones reflect local variations of the
gradient values within the steps and areas.

SPATIAL DISTRIBUTION OF HORIZONTAL GRADIENTS

The spatial distribution of horizontal gradients in the
Latvian territory and their values are shown in the scheme
(Fig. 1). It can be seen from the scheme that the shown
magnetic steps and areas are distributed in an irregular fashion
in different parts of Latvia.
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1. attéls. Latvijas anomala magnétiska |lauka horizontalo gradientu shéma
Anomala magnétiska lauka horizontalo gradientu skala, nT/km

RobeZas
Magnétogradientu pakapeni un lauki
Magnétogradientu iecirkni (Sagatavoja V. Vetrenpikovs)
Areas of magnetic gradients
1 Zieme] — Kurzemes Straupe
II Dienvid — Kurzemes XIX NurmiZi
111 Nica XX Judazi ez.
IV Vainode | XX1 Jumprava
V Nakotne | XX11 S&li
| VI Ozolnieki | XX Daile
VII Salaspils XXIV Cesis — Nereta
Viil Adazi XXV Lode - Omuii
IX VangaZi st l XXVI Smiltene
X Baldone | XXVII Jaunpiebalga
| XI Vecumnieki | XXV Madona
| XII Miisa ‘ XXIX Ilikste
X111 Barbele XXX Ape
XIV Rozini XXXI Zeltipi — Zilupe
XV Mustkalns | XXXII Lubana
XVI Limbazi | XXXIII Latgale
| XVII Birini | XXXIV Lupangi N
Steps of magnetic gradients
. 22. Staicele — Aloja | 43. Licupe — Saukas ez. 64. Cesvaine
2. Dobele — Kalnciems 23. Ladezers — Umurga | 44. Koknese — Viesite | 65. Kusa
3. Liepaja 24. Puikule | 45. Daksti | 66. Vestiena
4. Grobina 25. Liedurga — Ragana ‘ 46. Gulbene — Karsava | 67. Laudona
| 5. Priekuli 26. Sigulda — Ligatne ( 47. Valka 68. Barkava [
| 6. Auce 27. VangaZi- Infukalns | 48. Pedele 69. Lidumi |
7. Augstkalne 28. AllaZi — Judazi 49. Seda 70. Medumi |
8. Eleja 29. Ropazi 50. Olinas 71. Kuprava {
9. Olaine — Sesava 30. Kegums 51. Valmiera 72. Aluksne — Vilaka
10. Imanta 31. Malpils | 52. Strenéi | 73. Pededze
11. Sarkandaugava 32. Birzgale 53. Rauna 74. Aliksne —
12. Vecaki | 33. Kurmene 54. Bilska — M&ri Katlesi
13. Carnikava | 34. Matisi 55. Ergli — Subate 75. Balvi
| 14. Ulbroka - Saurie3i 35. Mazsalaca — Riijiena | 56. Taurene 76. Rekava
15. Ogre 36. Naukséni | 57. Kiege|ceplis 77. Baltinava
16. Bauska 37. Ozols - Zilais kalns | 58. Inesi 78. Ludza
17. lecava 38. Dauguli | 59. Plavinas 79. Rundani
18.Skaistkalne 39. Stalbe — Lietezers 60. Ranka 80. Lauderi
19. Uzvara 40. Nitaure — leriki 61. Lizums 81. Dagda
20. Jodava 41. VirSu kalns 62. Sinole 82. Krislava
| 21. Ainazi 42. Annas - Taurupe 63. Druviena 83. Kalniesi
| 84. Indra

Fig.1. Scheme of horizontal gradients of the Latvian anomalous magnetic field
Scale of horizontal gradients of the anomalous magnetic field, nT/km
(Prepared by V. Vetrennpikovs).
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In Western Latvia, the magnetic horizontal gradients in its
northern part, which is called Northern Kurzeme, differ from
the gradients in its southern part (the Southern Kurzeme
anomalous area).

In the Northern Kurzeme anomalous area, the horizontal
gradients pertain to the low gradient category (lower than 100
nT/km). Magnetic steps are absent there. Gradients with
varying directions form a single magnetic gradient area with
the gradient level from 10 to 60 nT/km.

In the Southern Kurzeme anomalous area, the horizontal
gradients form steps and areas having different directions,
with the areas predominant. The gradient levels within the
steps vary from 60 to 100 nT/km, reaching 200 nT/km (in the
south-eastern part of the anomalous area). The gradient levels
within the areas comprise 15 — 25 nT/km. The Pavilosta —
Kandava regional magnetic step, stretching in the horizontal
direction, separates the Southern Kurzeme and the Northern
Kurzeme anomalous areas (Fig. 1). The length of the step is
150 km, the gradient level - 50 — 100 nT/km.

Central Latvia is characterised by gradients, which
predominantly form steps with subordinate values of magnetic
gradient areas. As regards their morphology, the steps differ in
the western part of Central Latvia (the Riga anomalous area)
and its eastern part (the Garsene — CEsis anomalous area).

In the Riga anomalous area, the magnetic steps have mostly
circular and arched configuration, stretching for tens of
kilometres, bounding central magnetic gradient areas. The
gradients, forming the steps, belong to the group with the
medium and high gradients (hundreds of nT/km), reaching
1050 nT/km. Within the areas, the gradients vary from 25 to
100 nT/km.

In the Garsene — Cgsis anomalous area, magnetic steps with
the linear configuration are predominant. They form a
meridional gradient system, in which steps with different
gradients mutually alternate. The longest steps (I > 50 km)
belong to the category of regional ones (Ergli, Koknese —
Viesite, Cesis — Nereta). The gradient levels within the steps
vary from tens to thousands of nT/km (in the Subate area —
1050, Garsene — 1400, Zaube — 2400 nT/km).

Eastern Latvia is characterised by heterogeneous
distribution of horizontal gradients. They differ in the northern
(the Ape — Valmiera anomalous area), central (the Aliiksne —
Madona anomalous area), southern (the Rézekne — Daugavpils
anomalous area) and south-eastern (the Kraslava anomalous
area) parts.

The Ape — Valmiera anomalous area incorporates
horizontal steps and isometric gradient areas. The gradient
levels within the areas do not exceed 100 nT/km, those within
the steps are mostly below 200 nT/km, increasing to 1000
nT/km in intensive anomalies (Stren¢i).

In the Aluksne — Madona anomalous area, the horizontal
gradients are represented by alternating linear, predominantly
regional steps of the north-western direction and by magnetic
gradient areas of the same direction. The horizontal gradient
levels vary from 45 - 70 nT/km (in the areas) to 95 - 200
nT/km (in the steps).
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In the Kraslava anomalous area, the horizontal gradients are
represented by magnetic steps, with the linear configuration
similar to the Aluksne — Madona anomalous areas, but with a
different trend of the steps, which stretch in the north-eastern
direction, perpendicular to the trend of the steps of the
Aluksne — Madona anomalous area. Bands of the steps mostly
continue outside Latvia, in the territory of Belarus. The
horizontal gradient levels within the steps are 70 - 210 nT/km.

The Rézekne - Daugavpils anomalous area is characterised
by predominantly low gradients, which form a unified large
isometric magnetic gradient field (XXXIII Latgale — see Fig.
1). There are practically no magnetic steps inside it. The
predominant horizontal gradients in the area are 20 — 30
nT/km, increasing in the Malta — Vilani — AtasSiene anomalous
area to 130 — 140 nT/km.

Thus, the above presented review of the horizontal
magnetic gradients in different parts of Latvia has
demonstrated the existence of certain regularities in the spatial
distribution of that parameter of the anomalous magnetic field.
That is: the highest gradient values (exceeding 200 nT/km) are
associated with Central Latvia (between the 240 and 260
meridians), the medium ones (100 — 200 nT/km -
predominantly with Central and North-Eastern Latvia, and the
low ones (less than 100 nT/km) — predominantly with Western
and South-Eastern Latvia. A similar regularity is evident in the
distribution of the magnetic steps and areas. The steps mostly
concentrate in Central Latvia, as well as in North-Eastern
Latvia, while the areas — in Western and Eastern Latvia.

AVERAGE GRADIENT LEVELS OF THE ANOMALOUS MAGNETIC

The levels of the field gradients are calculated for a
particular area, including anomalous areas and administrative
territorial units. They are determined with the purpose of
easier utilisation of gradients for the comparison of various
territories and determination of their impact on the
demographic indices.

CALCULATIONS OF THE AVERAGE GRADIENT LEVELS OF THE
ANOMALOUS MAGNETIC FIELD

The levels of the field gradients are determined using the
weighted mean method based on the following formula:

_ S1-G1+52-G2+5n-Gn

Gav ()
S1+S2+..5n
where
Gav. — the weighted mean horizontal gradient of the
territory;

S1+ S2 + ... Sn — areas of zones with the identical value of
the horizontal gradient;

G1 + G2 + ...Gn — particular gradient values in those zones;

n — the number of zones and particular gradient values.

The calculations have demonstrated that the average levels
of the horizontal gradients of the anomalous areas and the
Latvian administrative districts have the following values (see
Table 1).

FIELD
TABLE 1
AVERAGE GRADIENT LEVELS OF MAGNETIC FIELDS IN THE ANOMALOUS TERRITORIES AND LATVIAN ADMINISTRATIVE DISTRICTS
= = =
Anomalous area E E '§ E E E 'é E
ZE| 5| 22 RIS 32 |[Z%

Western Latvia: 34 1 Aizkraukle 95 14 Limbazi 232
Northern Kurzeme area 25 2 Aliiksne 72 15 Ludza 53
Southern Kurzeme area 43 3 Balvi 83 16 Madona 72

4 Bauska 168 17 Ogre 669
Central Latvia: 259 5 Cesis 207 18 Preili 27
Riga area 263 6 Daugavpils 78 19 Rézekne 53
Garsene - Cgsis area 254 7 Dobele 85 20 Riga 224

8 Gulbene 91 21 Saldus 36
Eastern Latvia: 79 9 Jekabpils 96 22 Talsi 19
Ape - Valmiera area 210 10 Jelgava 70 23 Tukums 31
Aliksne — Madona area 90 11 Kraslava 73 24 Valka 127
Kraslava area 100 12 Kuldiga 29 25 Valmiera 84
Re&zekne — Daugavpils area 32 13 Liepaja 36 26 Ventspils 20
Latvia, total | 131 |
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ECOLOGICAL — DEMOGRAPHIC EVALUATION OF THE LATVIAN
TERRITORY BASED ON GRADIENTS OF ANOMALOUS MAGNETIC
FIELD

Based on the biogeophysicists’ opinion, taking into account
the impact of geophysical fields, where the gradient is one of
the parameters, “during the establishment of settlements
allows to ensure the comfort of the human habitation, i.e. the
psychic and physical health of people both regionally and in
local areas, influencing the density of population and its
reproduction, solving demographic problems” [2].

The problem of the ecological — demographic evaluation of
the Latvian territory based on gradients of the anomalous
magnetic field practically has not been investigated as of this
moment. An attempt has been made in this article to start
solving this problem in a very general manner, utilising the
data for a better studied parameter, i.e. the intensity of the
magnetic field.

Actually, the gradient parameter is closely associated
spatially with the parameter of the anomaly intensity. It is
confirmed by the analysis of the structure of the anomalous
magnetic field, which has demonstrated that the vast majority
of high horizontal gradients (G>200 nT/km) and intensive
anomalies (ATa>x500nT) are associated with the same
anomalous province (Central Latvia), while the majority of
low gradients (G<50nT/km) and low intensity anomalies (AT
=0 | +500nT) — with Western and Eastern Latvia.

Thus the evaluation of the impact of the horizontal
magnetic gradient on the population is closely connected with
the intensity of the anomalies.

It is known that high values of the intensity and the field
gradients have predominantly negative impact on the
population, while low values produce predominantly positive
impact. For example, it was discovered in the neighbouring
Lithuania that the heightened intensity and anomalous
gradients of the magnetic field lead to a heightened risk of
contracting  cancer, cardiovascular ~ diseases  and
schizophrenia [1].

It was shown empirically that the intensity of magnetic
anomalies in Latvia exceeding £ 500 nT negatively impacts
the population, whereas the weak magnetic field with the
intensity from 0 to +500 nT and from 0 to -500 nT
demonstrates a positive impact. The above-mentioned fact of
spatial association of the high gradient zones with the zones of
the intensive field and the low gradient zones with the zones
of weak field makes it possible to speak about the correlation
of the degree of favourability of territories based on those
parameters. In other words, the territories, which are
favourable based on the field intensity, are also favourable
based on the gradient, and, respectively, the territories, which
are unfavourable based on the field intensity, are also
unfavourable based on the gradient parameter.

Figure 2 shows an ecological — demographic scheme based
on the evaluation of gradients of the anomalous magnetic field
in the Latvian territory. Four anomalous areas have been
singled out based on the following criteria: a) most favourable
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for human habitation (G < 50 nT/km); b) favourable for
human habitation (G = 50 - 100 nT/km); c¢) unfavourable for
human habitation (G = 100 - 200 nT/km); d) particularly
unfavourable for human habitation (G > 200 nT/km).

1 - Labv&ligas teritorijas iedzivotaju izvistodanai (G < 50nT/km ); 2 - Labv&ligas teritorijas iedzivotaju
izvieto8anai (G =50-100 nT/kmy); 3 - Nelabv&lTgas teritorijas iedzTvotaju izvietoSanai (G=100-200nT/km);
4-Seiski nelabvéligas teritorijas iedzivotaju izvietoSanai (G>200nT/km)

1 - Areas, which are the most favourable for human habitation (G < 50
nT/km).

2 - Areas, which are favourable for human habitation (G = 50 — 100 nT/km).

3 - Areas, which are unfavourable for human habitation (G = 100 - 200
nT/km).

4 - Areas, which are the most unfavourable for human habitation (G > 200
nT/km).

Fig.2. Ecological — demographic evaluation of the Latvian territory based on
gradients of the anomalous magnetic field (Prepared by V. Vetrennikovs).

Gradientu vidéjas E Administrativie rajoni ar
vertibas skala nT/km | numuriem shémas

Opgres (17), Rigas (20),
Limbazu (14), Césu (5).

200

Bauskas (4), Valkas (24).

100 LRI I SRS
Dobeles (7), Aizkraukles (1),
Jekabpils (9), Valmieras (23),
Gulbenes (8), Balvu (3).

80

Ludzas (15), Rézeknes (19),
Aluksnes(2), Daugavpils(6),
Kraslavas (11), Madonas (16),
50 Jelgavas (10).

Kuldigas (12), Taisu (22),
Ventspils (26), Liepajas (13),
Saldus (21), Tukuma (23),
Preilu (18).

Fig.3. Correlation scheme of the Latvian administrative districts based on the
gradients of the anomalous magnetic field (Prepared by V. Vetrennikovs).
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Those areas predominantly coincide with the steps and  Bauska; particularly unfavourable (Gav. > 200 nT/km) are the
areas of the magnetic gradient (see Fig. 1) and are subdivided following anomalous areas: Riga, Garsene — Cgsis, Ape —
in accordance with the above-mentioned regularities regarding ~ Valmiera and the districts: Ogre, Riga, Cgsis, Limbazi.
the distribution of the horizontal gradient of the anomalous

magnetic field, namely: most of the unfavourable areas are REFERENCES
associated with Central Latvia, while the favourable ones are [1] Sliaupa S., Zukauskas G., Zakarevicius A. etal. Correlation of
associated with Western and Eastern Latvia. potential fields of psychic disorders and somatic diseases in Lithuania:

I . . what is behind? Int. Seminar of Baltic Dowser’s Association. Kasmu,
Based on those criteria, an ecological-demographic Estonia, 2006, p.p. 39 66.

evaluation could be made utilising the gradients of the [2] Tka&enko O.S., 2004. — Tkauenko O.C. )KusHeHHOE TPOCTPAHCTBO

magnetic anomalies in the anomalous areas and the Latvian Poccun. Broreodusnka, Nel. Mocksa, 2004, c. 14 — 23,

administrative districts characterised by average values of that

. Y & Vladimirs Vetrennikov- Dr. Geol. Candidate of Science in geology and

parameter (See Table I and Flg' 3)' . mineralogy, the USSR ACC (1973). Doctor in Geological Sciences,
Thus, based on the average level of the field gradient for  University of Latvia (1993).

groups of territories, the anomalous areas, which are the most The last three places of employment - Latvian State Geology Service,

e Geokonsultants Ltd and Riga Technical University, Spatial and Regional
favourable for human habitation (Gav. < 50 nT/km), are as Development Research Centre.

follows: Northern Kurzeme, Southern Kurzeme, Rézekne — V. Vetrennikov is a member of Geological Society of Latvia, the author of 14
Daugavpils, as well as the districts: Kuldiga, Talsi, Ventspils, monographs, 25 scientific articles, many publications in magazines and

S ‘s, newspapers. Vetrennikov carried out 22 scientific researches. V.Vetrennikov
Liepaja, Saldus, Tukums, Preili; the anomalous areas that are is an outstanding expert in crystalline bedrocks and geological fields of the

favourable for human habitation (Gav. 50 — 100 nT/km) are:  Earth. Most researches relate to iron ore deposits.
the Aluksne - Madona and Kraslava anomalous areas, as well ~ Major scientific interests in the last 15 years are focused on the effect of

ftriotar = - : geological and geophysical environment on the population.
as the districts: Ludza, Re&zekne, Kuldiga, Daugavpils, Telephone: +371 677 331 34

Kraslava, Madona, Jelgava, Dobele, Valmiera, Aizkraukle, o mail: urbol7@internet.v
Gulbene, Jekabpils, Balvi; the following districts are
unfavourable for residence (Gav. 100 — 200 nT/km): Valka,

Vladimirs Vetrennikovs. Latvijas magnétisko anomaliju gradienti

Gradienti ir nozimigi anomala magnétiska lauka ekologiski — geofizikali parametri, kas atspogulo magnétiska sprieguma izmainas izplatfjuma. Ipasu uzmanibu
pelna linearie horizontalie gradienti (kaples), jo tie visbiezak norada uz tektonisko lizumu esamibu, kuri iesp&jams kalpo par pavadoniem kaitigajiem dziluma
esoSajiem fluidiem un patogénam vielam, kas negativi ietekmeé iedzivotajus un demografiskos raditajus. Zinatniski p&tnieciska t€éma ,,Geofizikalo faktoru ietekme
uz demografiskajiem procesiem un cilvéku dzives vidi” izstrades ietvaros sagatavoti materiali, ko var izmantot teritorijas plano$anas procesa. Nemot tos veéra, ir
iesp&jams noteikt magnétisko zonu gradientu iedarbibu uz cilvékiem, ka arT to ietekmi uz demografiskajiem raditajiem.

Raksta sniegts horizontdlo magnétisko gradientu raksturojums, kuru lielumi mainas plasa diapazona no 10 lidz 2400 nT/km. Izdalitas magnétiskas kaples un
magnétisko gradientu laukumi. Pievienota to izplatibas izvietojuma shéma. Noteiktas gradientu izvietojuma likumsakaribas dazadas Latvijas dalas: Rietumu,
Centralaja, Austrumu. Aprékinati lauka gradientates vidgjie Iimeni, kas nemti par pamatu §a parametra izstradatajam administrativo rajonu korelacijas shemam.
Nosléguma sadala ir sniegts ekologiski — demografiskais Latvijas teritorijas vert&jums péc anomala magnétiska lauka gradientates, kas arT att€lota shéma.
Anomala teritorija izdalitas Cetras ekologiski — demografiskas grupas: a) loti labvéligas iedzivotaju dzivoSanai (Gm<50 nT/km; b) labvéligas (Gm=50-100
nT/km); c¢) nelabvéligas (Gm=100-100 nT/km; c) Tpasi nelabvéligakas (Gm>200 nT/km. P&c gradientu vid&jiem lielumiem lielaka dala Latvijas administrativo
rajonu attiecas uz teritorijas pirmo un otro grupu (loti labvéligas un labvéligas). Vairums rajonu pieder pie pirmas grupas. Tresa un ceturta grupa (nelabvéligas un
pasi nelabvéligas) ietver $adus rajonus — Ogres, Rigas, Césu, Limbazu, Valkas, Bauskas.

Baaaumup Berpennukos. I'pagneHThl MATHUTHBIX aHOMaui JlaTBuM

I'pafgneHTh! SBISIOTCS BaXKHBIM JKOJOrO- reo(H3MYecKUM HMapaMeTpoM aHOMAJILHOTO MarHUTHOTO IO, OTPaKAIOIIMM XapaKTep M3MEHYHMBOCTH MAarHUTHOW
HAIpSDKEHHOCTH B IMpocTpaHcTBe. Oco00ro BHIMAHHS 3aCIIy’KHUBAIOT JINHEHHbIE TOPU30HTATIbHBIE TPAJHEHTHl (CTYHNeHH), K00 OHH yKa3bIBAaIOT Yallle BCETO Ha
HaJW4Ue TeKTOHMYECKHX Pa3IOMOB, KOTOPBIE MOTYT CIyXKHTh IIPOBOJHUKAMH BPEAHBIX ITyOHHHBIX (DIIIOUIOB M MATOT€HHBIX BEIECTB, HETATUBHO BIIHSIONINX
Ha HaceleHHWe M JaeMorpaduyeckHe mokasaTeld. B pamkax pa3paOOTKH HaydHO- HCCIENOBAaTeNbcKoil TeMbl «BiusiHHe reodusmueckux (axTopoB Ha
JeMorpaduyecKkue Tporecchl U Cpely OOWTaHMS YeJIOBEKa» OBbUIM MOATOTOBIEHBI MaTepHANbl U KapThl, KOTOPbIC MOIYT ObITh HCIIOJNB30BaHBI B IIpoIECcCe
TePPUTOPUATHEHOTO IUTaHUPOBaHus. OHU HO3BOJLAT YUHTHIBATE BO3/IEHCTBHIE Ha AeMOrpadHuecKie MoKa3aTeNln.

B crartbe gaeTcst XapaKTepHCTHKA FOPU30HTAIBHBIX MAarHUTHBIX TPAJHEHTOB BEJIMYMHBI, KOTOPBIX M3MEHSIOTCS B IIMPOKOM JuanasoHe: oT 10 no 2400 HT/km.
Beinenstorcs MarHMTHBIE CTYNEHM M MarHMTOrpaJueHTHble Iutomanu. IlpuBoiamTcss cXemMa HX MHPOCTPAHCTBEHHOIO pacnlpeseneHus. BpisBisiorcs
3aKOHOMEPHOCTH pa3MeIIeHUs IPAUCHTOB B pa3HbIX yacTsax JlarBuu: 3amannoii, IlenTpansHoii 1 BocTounoil. PacunThIBatoTcs cpeiHie YpOBHU IPaJHeHTHOCTH
T0JIs1, Ha OCHOBE KOTOPBIX Pa3pabaThIBAeTCs CXeMa KOPPEeIISIUH aIMHHUCTPATHBHEIX PAafOHOB 10 JAHHOMY ITapaMeTpy.

B 3akiounTeNnbHOM pasjielie aeTcs HKOJIOro- aeMorpaduyeckas OleHKa TeppuTopuu JIaTBuM MO rpagHEeHTHOCTH aHOMAJILHOTO MAarHUTHOTO IOJIS, KOTOpas
n300pakaeTcss TakkKe Ha cXeMe. BBIeNAIoTcs YeThIpe JKOJIOro- AeMorpadudyecKue TpyIIbl aHOMAIbHBIX TEPPHTOPHI: a) Hamboliee OIArONpPUSTHBIC IS
npoxxuBanus HaceneHus: (GM<S0HT/km); 6) OnaromnpustHeie (GM=5 -100uT/km); B) HeOmaronpustHbie (GM=100 -200uT/kM); T) 0c060 HeOIArONMPHUSITHBIE
(Gm>200uT/km). Tlo BenuuuHe CpeIHUX 3HAYCHHUN TPaJHEHTOB, OOJBIIMHCTBO aJMUHUCTPATHBHBIX PailoHOB JIaTBHH OTHOCSATCS K MEPBOH M BTOPOM IPYIIIBI
(manbomee 61aronpuUATHON U GIArOMPUATHON). B TpeTbio U YeTBepTyIO TPyYIITy (HeOIarompHATHYI0 H 0c000 HeOIaronpHATHYIO) MONANaloT paifonsl: Orpckuii,
pwxckuit, LHecucckwuii, Jlumbaxckuii, Bankckuit, Bayckuid.
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