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INTRODUCTION

The purpose of the system is to provide information concerning the present
and predicted states of degradation of the natural environment in Poland.

The data base and software is adapted to answer the following questions:

* What is the present and the future range of environment threat zones and
what are the sources of those threats?

* What is the spatial variety of environmental features in the search areas?

* What changes will occur within particular spatial units of relatively
homogenous features, depending on their position in different zones of envi-
ronmental threats ?

« What are or will be the social and economic consequences of measurable
and unmeasurable losses in natural environment as a result of the continuous
anthropopressure ?

Informatic system gives answers to the above questions in the form of a
thematic map with the commentary.

CHARACTERISTIC OF THE INFORMATIC SYSTEM (IS)

The IS PEZET-1 has been designed in the frame-work of earth monitoring,
as a part of the National Environment Monitoring for the commission of the
National Inspectorate of Environment Protection. The IS PEZET-1 data base
has been established with the help of the informatic system BIGLEB, impie-
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mented by the Polish Soil Science Society in 1985. Data for BIGLEB have
been obtained from 27 thematic maps [Jagusiewiczetal. 1988; Juda etal. 1980;
Truszkowska 1984, 1985; Truszkowska, Mankowski 1984], according to the
uniform spatial reference system, i.e. the system of the so called marked fields.
Each marked field integrates 36 features of natural environment and environ-
mental threats.

In 1989 BIGLEB - BKA - 95 system has been adapted in the Institute of
Environment Protection. As a result PEZET-1 data base has been created. The
PEZET-1 data base is adapted for work with IBM-PC/AT class computers (size
of data base file is about 3 MB) [Truszkowska et al. 1990].

The first version of software has been prepared in cooperation with the
Military Institute of Informatics. The program has been written in the Clipper
ver. 5. 01. language. This software enables to update files, print maps with
commentaries, review information on screen, and print required information.

The source information has been organized in marked fields system as
illustrated in Figure 1

The sheets of the map in scale 1: 300 000 make a network of the fields of
the Il order (28 such sheets exist for the area of Poland). Each sheet of the
order Il fields is divided in 48 order Il fields (6 lines and 8 columns). Fields
of the Il order are divided in 36 fields of the order | (6 lines and 6 columns).
The area of a single order 1 field (called main field) is about 9 km2. Order |
fields can be divided in 4 parts what should give more accurate information,
but the size of data base would be 4 times bigger. In practice most of the data
were written in | order fields (some infirmation i. e. types and classes of soil,
moisture, relationship and slopes of terrain were written with the accuracy of
1/4 of the main field).

Each corner ofa marked field isalso determined by asystem ofgeographical
coordinates. The above described marked field system is compatible with the
SINUS-IGiK system.

Each lorder marked field integrates adequate features of the following data
about environment:

« administrative districts;

* specially protected areas;

* geomorphological units;

* height in meters a.s. 1,

« yearly atmospheric precipitation in mm;

« yearly mean temperature;

« forest habitates;

* soil types;

* soil classes;

« evaluation of soil moisture relationships;

« terrain slopes;

«soil complexes evaluation - equivalent crop [t/sq km per year];

e agroclimatic conditions evaluation;

e climatic water balance;
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Fig. 1 (Explanation n tre text)
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e atmospheric droughts;

e number of days with ground frost;

« losses in crops caused by hail;

» water network density index;

e communication network density index;

o settlement size index;

* land use;

« areas under depression funnels influence;

« concentration of S02 in the air, yearly mean [jLig/m3],

* prognosis for 1990;
* prognosis for 2000;
e stream of S02 [t/sq km per year]
« prognosis for 1990;
* prognosis for 2000;

* places with trace elements emission, toxic gases (except S02) and toxic
dusts;

* balance of dusts emission, in thousand of tons in 1980;

« balance of gases emission, in thousand of tons in 1980;

» balance of volatile dusts, in thousand of tons in 1980;

* mineral raw materials;

« protecting forests;

* water protection areas;

e areas with emission of S02 and dust during windy and windless days
(concentration above the admissible value);

« index of coefficients for evaluation of changes in natural environment.

Apart from the main data base file adapted from the IS BIGLEB-BKA-95
[Truszkowska, Mankowski 1984], new files have been established on the basis
of information obtained from the map of soil degradation and the map of
soil-morphogenetic regions of Poland in scale 1 :500 000 [Kowalkowski et al.
1989; Zielinska 1983]. New files have been created as a result of the digitali-
zation of those maps with AutoCAD software.

The method of indices has been applied for the evaluation of the changes in
the natural environment and the economic effects of these changes [Truszko-
wska, Rejman-Czajkowska 1990; Truszowska et al. 1986].

Two groups of indices have been separated:

I group - indices for evaluation of pollution load;
I group - indices for evaluation of environmental changes.
The first group includes:

e concentration of S02in the air [jig/m3], yearly mean,

econtent of trace elements in the air [|ig/m3],

e deposition of S02 [t/sq km per year],

deposition of trace elements [kg/sq km per year],

area8 under depression funnels influence [sq km].

The second group includes, among other things:
e accumulation of trace elements in soil [ppm],
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« period of soil acidification process [years],

« losses of agricultural crops [t/sq km per year],

« decrease of forest stands increment [m3/sq km per year],

« destabilization of forest ecosystems,

« decrease of human health [additional death rate / 10 000 people].

The method of indices is based on applying adequate values of indices for
areas of defined uniform spatial units in dépendance of their position in the
environment threat zone (Table 1).

TABLE 1. Evaluations indices Wi for spatial units of relatively homogenous conditions Pi and their location in
threat zones Si

Units Indices (Wi)** Sym- Zones of environmental threats S i
Pi* bols zones of air pollution areas under depression****
of pi**=*si S2 S3 S4 S51  S52  S53  S54

1 2 3 4 5 6 1 8 9 10 1
Atm. Concentration of SO2 <20 21-50 51-100 >100 <20 21-50 51- >100
air and dust in the air WI <188 18.9-47 47.1-94 >94 1a0

yearly mean [|ig/m3]

Concentration 0.028- 0.067- >0.134

of trace elements W2 <0.027 0.066 0.133

[jig/m3], yearly mean
Farm Deposition of SO2

soil (dry and wet) into W3 P1..P6 <189 19-47 47.1- >95
P1-P6 farm soil [t/sq km per year] 95.0
Deposition of trace
elements into farm W4 P1..P6 <17.0 18-42 42.1- > 84
soil |kg/sq km per year] 84.0
Accumulation of trace
elements insurf. W5 P1..P6 <0.05 0.06- 0.14- >0.25
layers of farm soil [ppm] 0.13 0.25
Degradation of W6 Pl >160 60-160 30-60 <30
farm soil [years] P2 >120 50-120 20-50 <20
P3 30-210 20-50 10-20 <10
P4 20-90 10-20 5-10 <3
Percolation of pollutants P1 <10.8 10.8-38 38.1-87 >87
through farm soil P2 <11.4 11.4-40 40.1-89 >89
to underground W7 P3 <14 14.1-43 43.1-91 > 91
water [t/sq km year] P4 <15.3 15.4-44 44.1-91 >91
P5 <15.3 15.4-44 44.1-91 >91
Effective infiltration Pl <2 2.1-7.7 7.8-17.5 > 175
of pollutants w8 P2 <2.3 2.4-8.0 8.1-18.0 > 18.0
into surface water P3 <4 4.1-11.0 11.1-23.0 > 23.0
[t/sg km year] P4 <5 5.1-13.0 13.1-28.0 > 28.0
P5 <1 e 2145 45
P6 <15 15.1-38 38.1-75 >75.0
Losses of agricultural Pl
crops in % of <13 <23 <33 33
expected crops W9 P1-P6 0 <10 11-20 >20 P2
[t/sq km] <11 <21 <41 41
P3
<90 <100 <100 100
P4
<90 <100 <100 100
P5

<100<100 <100 100
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Units
Pi*

Coni-
ferous
forest
P7,PS

[t/sq km- year] wio PJ-P6 6
Deposition P7,P8
of SCb onto wu PU, <48.0
coniferous P12
forests

P11,PL2 [t/si| km « year]
Deposition of trace P7,PS
elements onto
coniferous \V12 PIl11,P12 <42
forests [t/sq km year]
Destabilization P7,PS
of coniferous WJ3 PI1PI2 <16

Broad
leaved
and
mixed
forests
PO,P1()
PJ3,P1-i

Surface
waters

Urban.
industr.
areas
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TABLE 1continued

Indices (1V/)** Sym-

bols

of Pi***S|
2 3 4

Necessity of additional
soil fertilization with CaO
- frecluency of fertilization
higher than 4th year

forests ecosystems

(multiple dose 0fSU2=30 t/sq km)
Decrease of stand pras1 0
increment in % W14 PS,P12 ]2
of expected values [in* /sq km]

Loss of protective P7,P11 0

function of forests PS,P12 0.23-

(multiple of indices W it) 1.06
wis pi1 O

P12 1.06

Desposition of SO2

onto leafy wis Pv,pi0 <60

and mixed forests

[t/s(| km year]

Deposition of trace 1x),PU)

elements***** W17 PI3,PLI <53
onto forests [t/sq km year ]
Destabilization 1*),P1()

of ecosystems Wi1S P13,PIt <2.2
of leafy and mixed

forests (multiple dose SO;l =30 t/sq km)
Decrease of stand 1*),P13 0
increament in % wvJ P1(),P11 0
of expected value [m /km 2]

Loss of protective 1*),P13 0
function leafy W20 PU)P11 0
Si mixed forests (multiple of WIO)
Additional pollution

of surface waters \\21 PI5
due to deposition of S(b [t/km 'y]

<6.2

Additional pollution of surface wat;{s
jrvn

due to deposition of trace elements’

[kg/sq km year] W22 PIS <6.0
Decrease of human

health (additional death rate/

10 000 people) w23 P16 5-24

s2 s3

5 6

2 45
49-120 121-240
43-105  106-210
1.7-40 4.1-8.0
25 40

40 75
0.7-2.43 1.52-4.1
0.93-4.0 1.39
2.43 41

4.23 total loss
67-165 166-330
60-147 148-293
2.2-55 5.6-11.0
0 20

30 30

0 0.4
03-24 0626
6.3-15  15.1-30.0
6.1-14.6 15-20
25-59  60-119

zones of air pollution

Zones of environmental threats Si

areas under depression****
Si S51 S52 S53  S54
1 8 9 10 1

>60

>240

210
>8.0
75

10

total
loss

as above

>330

>293
> 11
>30

10

0.4

total loss

>30

>0

>119

* Units Pi with relative homogenous natural conditions and soil utilization: ** indices Wi forevaluation of an-
thropopressure in natural environment: *** symbols of 4 ,i = 1..; **** areas under depression funnels influen-
ce acc. zones of air pollution; ***** sum of trace elements: As 3.7%. Cd 1.49%, Cr 27.1%, Cu 21.8%, Hg

3.0%. Pb 17.3%/. Zn 25.6%.
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EQUIPMENT REQUIREMENTS

Hardware:

ecomputer class IBM PC/AT/286/386/486, RAM 640kB, graphiccard EGA
or VGA, one floppy disc drive, HDD 20MB, RS232, printer and plotter (size
A3).

Software:

* MS DOS ver. 3.30 or higher,

* PZ 1software and data base.

CONCLUSIONS

1 The described informatic system is the first one in Poland which has a
data base elaborated for the whole country. Beside the state environment
monitoring, this base should also be used in the land use planning and mana-
gement.

2. The data base is open and should be permanently updated supplemented
from new thematic maps.

3. The utility software should be supplemented with programs of ecological

policy.

4. The system has been discussed by experts during scientific seminars and
in the National Inspectorate of Environmental Protection; it has been approved
as necessary in the monitoring of environment.
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SYSTEM INFORMATYCZNY O SRODOWISKU PRZYRODNICZYM -
OBSZAR POLSKI W MAKROSKALI

Polskie Towarzystwo Gleboznawcze w Warszawie

STRESZCZENIE

System informatyczny PEZET-1 opracowano w ramach Monitoringu Ziemi - Panstwowego Moni-
toringu Srodowiska w latach 1989-1991. W systemie wykorzystano baze danych SI BIGLEES
zatozong w 1985 roku w Polskim Towarzystwie Gleboznawczym. Gtdwnym autorem wymienionych
prac jest doc. dr Regina Truszkowska. Dane wyjsciowe otrzymuje si¢ w postaci wydrukéw map z
komentarzami, ktérych tematyke okresla uzytkownik. Informacje sa przedstawiane na ekranie
monitora lub wykreslane przez ploter. Komentarze do map dostarczajg oceny ekonomicznych i
spotecznych skutkéw degradacji srodowiska przy zastosowaniu wskaznikowej metody. Uzytkowa-
nie systemu jest szczegélnie przystosowane do potrzeb gospodarki przestrzennej, a zwtaszcza
ochrony $rodowiska przyrodniczego.
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