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SPECIAL CONSIDERATIONS ON SOIL-PROTECTIVE
MAPPING USING COMPUTER TECHNOLOGIES IN
MOLDOVA

Soil-protective mapping displays specific characteristics of collateral skills™ interactions and improves soil protection
measures projects’ analysis and informational backup in conditions of complex relief. Computer technology usage was
proposed for complex planning of soil-protective measures.
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OCOBEHHOCTU NOYBO3ALLUTHOTO KAPTOTPAPUPOBAHUA MOAAOBLI C MPUMEHEHUEM
KOMMBbIOTEPHBIX TEXHOAOTUM

HO‘{BOSaIJ.II/ITHoe KapTOI‘pa(bI/IPOBaHI/Ie OKa3bIBaeT OCOOEHHOCTHU BSaI/IMO,Z[ef/'ICTBI/IH CMEXKHBIX CHeLII/IaJ'II)HOCTeﬁ
U JaeT BOBMOXKHOCTb aHa/Iu3a 1 I/IH(bOpMaLII/IOHHOI‘O obecrieyeHust IIPOEKTUPOBAHUA MepOl‘IpI/IHTI/Iﬁ IIO 3a1IuTe II0YB
OT 3pO3UH B YC/IIOBUAX OC/IOXKHEHHOI'O penbe(ba. HpeILJ’IO)KEHO HCIIOJIB3OBaAHHE KOMHI:IOTepHOﬁ TEXHOJIOTHUHN [OJIA
KOMIIJIEKCHOT'O IVTAaHUPOBaHUA IIOYBO3allIUTHBIX MepOHpI/IHTI/Iﬁ.

KaroueBsbie ciioBa: kaprorpadus, sposus, 'MIC-rexnosoruu.
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OCOBAUBOCTI 'PYHTO3AXUCHOTO KAPTOTPA®YBAHHA MOAAOBH 13 3ACTOCYBAHHAM
KOMITIOTEPHUX TEXHOAOTI

I'pyHTo3axKcHe KapTorpadyBaHHs Bio6paxkae 0cO6IMBOCTI B3AEMO/II] CyMi*HUX CIlelliabHOCTeH 1 1a€ MOKIIUBICTD
aHaiti3y Ta iHbopMamniitHOTrO 3abe3eueHHsI IPOEKTYBAaHHs 3aX0/IiB i3 3aXUCTy I'PYHTIB BiJ €po3il B yMOBax ycKJIas-
HEHOTO pestbedy. 3aMpONOHOBAHO BUKOPUCTAHHS KOMII IOTEPHOI TEXHOJIOTII /IJIsI KOMIUIEKCHOTO IJIAHYBaHHS I'PYH-

TO3aXUCHUX 3aXO/IiB.

Kirrouogi ciioBa: kaprorpadis, eposis, ['IC-TexHOIOTII.

Introduction. A considerable experience in
erosion control investigations is accumulated at
present. The essential principle of anti-erosional
measures projects is complexity which involves
measures aimed at prevention of different types
of erosions, such as caused by rain, snow melt-
ing, irrigation and soil blowing. It is impera-
tive that soil erosion’ prevention tasks should
be considered in connection with other land
management tasks. Among the special charac-
teristics of erosion endangered land is, for in-
stance, the necessity to select soil-cover complex
with various classes of removal. There is a vast
amount of publications dedicated to this topic
[1—3]. Nevertheless, one lacks a concrete and
developed soil-protective mapping of erosional
processes using computer technologies. For this
purpose, one should have a profound under-
standing of soil behavior, knowledge in erosion
control, have an on-hand experience in mapping
and GIS-technologies.

Computer mapping of soil erosion and its
dynamic is practically a groundbreaker in Mol-
dova. In this connection there exists a strong
need in a development of the soil erosional

monitoring concept on the basis of precise car-
tographic material.

Presuppositions. One cannot imagine that
analysis of anthropogenic load on soil cover
and investigation of erosional process dynamics
would be done without computer technologies
at present. The presupposition for the solution
of the problem is cartographical material that
generalizes a vast data of soil, geomorpholog-
ic and synthetic maps. They have their advan-
tages, but it is also a challenge to estimate the
dynamics of separate important and special
landscape’s components, such as soil’s removal
area and class, the expansion rate of ravines and
other forms of linear erosion, active landslides
development and forming. Meanwhile, these
phenomena are fast developing in time, provide
substantial damage to soil resources and require
a stable monitoring for environment-oriented
decision making.

The goal of this article is to demonstrate a
new approach to mapping on the basis of geo-
graphical information systems and mathemati-
cal modeling. Using computer graphics for car-
tographic material of eroded soils can be a base
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material for prognosticative changes in soil cov-
er in nearest future. The innovative method in
eroded soils mapping could be applied in a prac-
tical way in localities, but also could be used in
geographical education.

Basic materials statement. Erosional in-
vestigation methodology has four main methods:
comparative geographical method, comparative
analytical method, stationary method and mod-
eling method [4]. Eroded soils mapping has its
particularities. The scale of soil erosion maps de-
pends on mapping goal. Maps with the scale of
1:10000 are constructed for project development
and anti-erosional measures placement on the
territories of concrete farm units. The maps with
lower scales of 1:50000, 1:200000 are composed
for an erosion overview of the vast territories and
for the aims of farm planning. The necessity of
selecting soil-cover complex of various classes of
removal of field conditions and afterwards physi-
cal-chemical analysis in lab conditions is the spe-
cific characteristic of eroded soils mapping. To-
pographical base is used in field investigations.
Though there are some specifics in the soil ero-
sion survey. For instance, one has to use slope in-
clination maps. They are composed on the ba-
sis of topographic maps with 1:10000 scale.
Besides slope inclination maps, one can obtain
cartograms of slope length and aspect. Relative
altitude map (local erosion base depths) is also
used in linear erosions investigations [5].

The above-mentioned materials usage has a
great importance in soil erosion mapping regard-
less of scale. When using large scale, slope incli-
nation maps and slope length maps give an op-
portunity for an investigator to have an idea of
how dangerous the studied area’s relief may be
from erosional point of view and what soil re-
moval classes to expect in different regions even
before the actual field trip. This review does not
replace the field trip itself, although it substan-
tially assists in field research. Morphometric re-
lief indexes are of even more importance in soil
erosional mapping, the reason being that it uses
a larger-scale soil maps as base material which
do not always reflect erosional processes. That is
why such maps are corrected based on connec-
tion between morphometric relief indexes and
class of removal.

Airspace images substantially enhance soil
erosional mapping, making it more detailed. Soil
erosion map composition on the basis of air-
space images is executed in three stages. Litera-
ture data and cartographic materials along with

airspace images and space images for the inves-
tigated territory are aggregated and analyzed
on the first pre-field trip stage, and key areas
for field investigations are selected. The second,
fieldtrip stage consists of composing detailed soil
erosional maps of the key areas. The third stage
consists in organizing tables and catalogues of
decoding marks, thus forming a base for the ex-
trapolation of a soil erosion map [6].

An additional decoding mark of soil remov-
al is its association to reasonably large parts of
the slopes that are easily selected during the ste-
reoscopic study of the images. In some cases not
only one can determine soil removal class, but
also the volume of removed material according
to aerial mapping images. This data combined
with surface study can be used to reveal active
erosion areas, which is especially valuable for
tasks like protective forest ranges and anti-ero-
sional hydrotechnical engineering structures.
The obtained maps of the territories affected by
sheet erosion in 1:50000 scale revealed spatial
data of increase of removed soils as a whole and
by classes (low, middle, high. Among the natu-
ral maps available now in Moldova, a large scale
soil map (140 map-boards) is the most detailed
and contains significant information. Large scale
maps’ cartographical analysis allows to specify
the parameters of highly eroded soils’ increase
on account of low-eroded ones, to calculate co-
efficients of average annual increase of eroded
soils’ areas from agricultural lands which con-
sisted 0.86% for the whole republic [7].

Coefficients of average annual increase of
eroded soils’ areas were also obtained for all
classes of removal for different pedological geo-
graphical regions of the republic. This data do not
only have a monitoring capacity, but also is used
for prognosis of erosion process in the Repub-
lic of Moldova. Now, a digital map of republic’s
eroded soils is composed. Such map is estimative
and prognosticative (1:200000 scale) and, as a
rule, is created for production problems’ reso-
lution. The preparation of such digital electron-
ic map of republic’s eroded soils was based on
corrected soil maps of 1:10000 scale and other
cartographic materials intended for nature pro-
tection purposes. Computer graphic decreases
design period and increases confidence level for
decision making process in project works [8].

Informational digital map of eroded soils with
corresponding database allows identifying not
only degraded agricultural lands and class of re-
moval, but also qualitative and quantitative pa-
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rameters of degraded soils, which is necessary
for anti-erosional measures planning and repub-
lic’s soil cover monitoring. New methods were
used while preparing this map: GIS Database,
Orthophoto, ArcGIS.

Conclusion and follow-up studies per-
spectives. Digital map of eroded soils is the in-
itial material for revealing of major areas endan-
gered by erosion aiming to mitigate sheet erosion
and linear erosion manifestation, and to control
landslides and ravines on Moldova’s territory.
Seminars for farmers are very important in or-
der to increase their knowledge for soil fertility
conservation.

Digital cartographic material on the Republic
of Moldova’s eroded soils is indicative of vast ar-
eas of low-eroded soils and on their capability for
further increase of erosion process on agricul-
tural lands. Therefore a special attention should
be paid to low-eroded soils in order to prevent
their transition to a higher class of soil removal,
which is prescribed by the Republic of Moldova’s

government degree in 2015—-2020. The digital
map of republic’s eroded soils can be used on re-
gional, republican, local levels and in agricultural
areas of individual fields. The objective charac-
teristic, complete and modern estimation of soil
cover that resides in this cartographic material
may be used by different organizations, min-
istries and higher educational establishments.
Holding of seminars for farmer education in Mol-
dova’s rural area is carried out with the financial
support of International Project “Transbounda-
ry degraded territories inventory” («Transfron-
talier-CRING», code MIS ETC 1705).

The work was executed with the financial
support of fundamental science project of
Academy of Sciences, Republic of Moldova—
ESDEGRASOL —-14.05.213 A.

Reviewer: Doctor in Geology

and Mineralogy, international expert
of Global Water Partnership

D.A. Drumea

Bibliography:

1. 9posus mous. CynHocTh nmpoiiecca. [locyieicTBys, MUHUMaIu3anus u crabuiusaius: [Tocobue/Iloz pen.:

Annpueint C. B. u ap. — Chisindu: Pontos, 2001.— C. 428.

2. Masuri si tehnologii de combatere a eroziunii solului. Recomandari. — Chisinau, Pontos, 2012. — C. 80.

3. Kyxapyk E.C. CoBpeMeHHOe COCTOSIHME U IEPCIIeKTUBHI PAa3BUTUA HCCJIEIOBAHUHM 110 3aluTe IIOYB
ot sposuu B Pecnybiiuke MosgoBa/E. C. Kyxapyk//Cernoziomurile Moldovei — evolutia, protectia si resta-
bilierea fertilitatiilor. — Chisinau: Lexon-Prim, 2013.— C. 211.

4. 3arapoBckuii B. B. [Ipumenerne I'MIC-TeXHOJIOTHH B BEPOATHOCTHOU MOJIEJIM OIEHKH ITPOSBJIEHUS

JIMHEeHHON 5po3un/B.B. 3arapoBckuii.,

E.C. Kyxapyk, JI.W. UrHateeB//TeopeTnueckue W IPUKIIAJIHBIE

mpobJsieMbl coBpeMeHHOH reorpaduu. — Oxmecca, 2009. — C. 148-151.

5. Kpynenukos U. A. Ilpumenenue

MaTeMaTH4YE€CKUX METOAOB IIpDHU HCCIE€AO0BaHUU aHTpOl'IOI‘eHHOﬁ

3BOTIONMU TTouBeHHOTO mokpoBa/U. A. Kpynenukos, E.C. Kyxapyk//IIpuMeHeHre MaTeMaTH4ecKUX MeTOIOB
u OBM B ouBOBe/IeHUY, aTPOXUMUU U 3eMilefiesinn. — bapHayi, 1992. — C. 73.
6. Kysuenos M. C. 9posusa u oxpana nous/M.C. Kysnenos, I'.I1. 'tazynos. — M.: Mza-so MI'Y, M1za-Bo

«Komnoc C», 2004.— C. 183.

7. Kyxapyk E.C. OuieHka 3pO3MOHHOI OIIACHOCTH ITOYBEHHO-3eMeJIbHBIX pecypcoB Pecry6imku MosoBa
c npuMeHeHneM I'MIC-TeXHOJIOTHI U UCIIOIb30BAHNE €€ Pe3YJIbTATOB /IS KapTOTpadupoBaHs 5pOANPOBAHHBIX
mouB/E. C. Kyxapyk, I'.I1. To6poBoabckuii, C. 1. Porapy, A. C. loaruii//Simpozionul international: Sisteme in-
formationale Geografice, editia XIX, UASM, 2011. — C. 61-69.

8. Kyxapyk E. C., I[Tomayius I1. I'. Aspokocmuueckoe kapTorpagupoBanue mouBeHHoro mokposa/ E. C. Kyxapyk,
II.T. Ilonagusa//Hoocdeporenes: mocTaHOBKA U IIyTH pelieHus npobieMsl. Kumnaes. — 1990. — C. 63.

44






