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ABSTRAOT 

Investigation of the landse~e struoture 
of natural zones,regions or within the 
administrational-territorial divisions 
with the aim of projecting of the complex
es of the national eoonomy or for d.eve
loping the scientific recomendations for 
renewing the national resources and. so on 
first of' all d.emand the development of 
the distinct models discribing for itself 
the qualititiveand quantitive character
istics of the state of ludseape as a 
whole and also by components. 

INTRODUCTION 
At present the parametrization of the 
state of the space structure of landsca
pes are mainly conducted. by their carto
graphical materials, methods of carto g
raphical-statistical modelling and so on, 
ant in their, turn they need capasi ti ve 
calculations. :l!b.erefore for their abol1;s", 
hing and for composing the graphical-ana
Ii tical and other mathematical models in 
more distinct way for destributing the 
space eharacteristics of the struotural 
elements of the landscapes the complex of 
applioational program f'PRICUND'· on the 
algorythmic language ttFORTR.Al:f-STu had be
en developed by us. 
The developm~l1t of the oomplex of the 
program has been conducted at the calou
lation Conthe on US ... 10 35 type in the ope .... 
rational s:ystem US OS 6~1 version.The 
complex program. ''l?RIOLANDtt is functiona
ting with bases of data t'LANJ).DA.T.A. t. wor
ked out by us by means of the language of 
the managing of the tusks in the system 
of OS US and by the terminal informatio
nal-research system,which functionaltesin 
SCU "FOCUS" where the models of organiza
tion of data are relational. 
The structure of over-loaded information 
in the base of data has a folloving view. 
-geometrioal charaoteristics of' the re
gions of the conturs,landsca;pe oonturs 
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according to ranks of morphological units 
maximal lenth and width of' conturs lenth 
of' the boundar.y (the general one and ac~ 
cording to neighbours),maximal and mini~ 
mal and also the average hight of si tua
tioD. of eonturs on the relief; geomorpho
logical eharaeteristics-intenesity(degree) 
of distruction of the relief,types of 
morphostructures and morphosculpheres and 
so on; Signs of soil cover struoture,mew 

chanical composition and others; signs of 
plant cover, climatie data and hydrological 
data and etc. On the basis of' the develo .... 
ped system 22 structura!-analitical maps 
of the states of the natural resources of 
the Caucasis-Minor (within the boundaries 
of the Azerbaijan Republic) had been com~ 
posed. Maps are built on the grapho-buil
del' of the planset type 70;3 and on the 
personal computer IBM POC AT. 

RESEARCH EXAMPLE 

MATHEMATI CAL-CARIDGRAPHICAL MODELLING OF 
THE STRUCT!'JRE OF THE NATt1RA.L-TERRI'IDRIAL 
COMPlJEIES OF 'mE CAUCASIS nNOR AND NEAR
LYING PLUNTS (WITHIN THE TERRIroRY OF THE 
AZERBAIJAN REPUBLIC) 
Investigation of the landscape structure 
(LS) of the natural-territorial complexes 
(NTe) is of the vrather greater 
impartance in the terri tory in organiza .... 
tion the base of the mass health resort 
and turizm.,in meliorative measures and 
othersoMathematical-cartographical model
ling of LS NTC gives the possibility for 
correct recognition of the natural orga
nization of the landscapes in the space, 
quantitatively defines the geographical 
distribution of the morphological parts 
of LS NTe and. so on,which enables to give 
the distinct diagnosis of the natural 
conditions of the investigated territor,y. 
With this aim following mathematical-sta~ 
tistical characteristics of 18 on the ba
sis of the squares of the conturs of the 
indiVidual and genetical groups of lands
cape types according to physical-geograp
hical regions are defined by us using the 
landscape map(composed by prof.M.AoMyse
ibov and MoAI,ISuleimanov in 1981,1 :200000) = 
I.Fore Araksiant II.Agdam-Naftalanian.Ino 
Ganja-Kasakhian,IV.Da.shkasan-Kedabecian, 
VoKarabakhian,VI.Akera,VII.Girchgizian, 



VIII.Karabakhian high mountainian-volca
nic highlan'IX.GyamiSh-Shahta~an ones = 

1 0 Middle arithmetical: -c! = s· 
A' ;oJdt. t-
rY {=f 

where l: Si -sum of square of the indi-
t:.-I 

vidual and. genetical groups of landsca.pe 
type s in square km.o , ltI-is the number of 
conturs; 
2.Mid.dle square variation: , 

6={$;.,(Si.-SQ07(N-OJ~ 
3.Coefficient of variation: 

CtJ=6/S'l.. 
4.doeffici~t assimmetry: 
K.II==N.~(Si-S6.'l)YN.6 3 

5.Coefficient excess: 
N' - « " KE=~(S,-SQ~)~;V·& 

6.Representativity coefficient excess: I 

Pe =[2.lf ·1V(N-2)(N-3)/(N-O.t(IV+~(N+5)J ~ 
7 oRepre sentati vi ty coefficient ,,,,,-,,,_,,·..LU'''''''' 

P.II::: [6'(AI-1)/(N+-1)(N+3]) i 
8 0 The a value of true the of assimmetry: 

t./l ::: K.I1 / P.n 
90The value of truth' of excess: 

t6.=KeIPE 
Received amounts of the above mentioned 
characteristics on physico-geogra.phical 
regions are given in the folloving table. 
In the table each first line of coeffici
ents concerns to genetic groups of types 
of landscapes and the second line to in
dividual ones. 

Number 
of cha

PhYsical-Geographical Regions 

racter", ---I---I-I---I-I-I---I-V--
mat. stat. 

1 2 3 4 5 

8. 
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N V VI VII VIII IX 

1 6 7 8 9 10 

1. 54.14 40.05 35~38 44036 78 .. 05 
16.42 18033 8.84 11.89 20.67 

2. 78.31 50;.37 31.34 36.76 119.65 
19.22 16.14 8.90 13.06 41i;.04 

30 1045 1026 0.89 0.83 1.53 
1 e17 1.02 1;..01 1009 1*99 

4. 3·16 2.09 0:84 1.58 2034 
8.71 2.15 2025 1.90 5.97 

50 11058 3.43 -1019 2.00 3.27 
8096 7·d,6 3.95 3·21 36.02 

60 0.32 0.32 00 72 0.41 0~54 
00 17 0.25 0.39 0.22 0.29 

7. 0.62 0.63 1.40 0 0 81 1.04 
00 34 0.40 0.77 0.44 0.57 

80 9.91 6.48 1.17 3.81 4.37 
1;.71 100 50 5.74 8.54 200 52 

9. 18.43 54142 0085 2.47 3.1; 
~---~~~~~-~~-~~-~~~--~-~~~~~~~~~-~~~~~-~-

the distribution of 

of variation of 
'i~'c_i::;;::;~:~:~:;'75::;:~ tll@ .3q1.1ar@:fi of thg lrulUgCapg 



EXAMPLE PROGRAM npRICLAlfD-21t 
DIMENSION ABSVAR(300),SVVAR(300) 

*CUBX(300) ,TRENX(300) ,TT(77) ,X(300) 
C DO 44 KK=1,50 

READ(5 20)N TT 
20 FORMAT~I3, 77A1) 

PRINT 20,N,TT 
READ 200 (X(I) I=1,N) 
PRINT 200,(X(I~,I=1,N) 

200 FORMAT(16F5.0) 
SYM=OQ 
XMIN=X(1) 
XM!X=XMIN 
DO 77 I=1,N 
IF(X(I).LT.XMIN)XMIN=X(I) 
IF(X(I).GT.XMAX)XMAX=X(I) 

77 CONTINUE 
'ifffiITE (6,71 ) 
PRINT 88 ,XMIN ,XMAX 

88 FORMAT(1H 1~MIN=~,F10.2, 
'" "XMAX=) ,F1 U. 2) 

DO 4 I=1,N 
SYM=SYM+X (I) 

4 CONTINUE 
Al'if=N 
SR=SYM/AN 
lNRITE(6,71 ) 
WRITE(6!4002SYM,SR ~ 

400FORMATC1H" SYM=',F11.4,'MIDDLE , 
""ARITHMETIOAL SR= .f,F11a4) 

AVAR=O. 
AKVA.R=Oa 
AINFOR=O. 
CUBSUM=O. 
TREND=O. 

~L~l=~(i3~SYM 
AINFOR=AINFOR+3.3222"'ALOG10(DOLJA)* 

"'DOLJA 
ABSVAR(I)=X(I)-SR 
AVAR=AVAR+ABSVAR(I)**2 
SVVAR(I)=ABSVAR*!2 
CUBXCI)=ABSVAR**3 
TRENX(I)=ABSVAR**4 
CUBSUM=CUBSUM+CUBX(I) 
IrRENDaTREND+TRENX (I) 
AKVA.R=AKVAR+SVVAR(I) 

23 CONTINUE 
DOTK=SQRT(AKVAR/(AN-1.0» 
ASIM=AN·CUBSUM/(AN-1~O)*(AN-2o)* 

*DOTK** :3 
EXES=TREND/AN*DOTK**4 ~3. 
HDA=SQRT(6o*(AN-1.)/(AN+1.)*(AN+3o» 
HDE=SQRT(24o * AN* (AN-2o)*(AN-3.)/ 

* C(AN-1.)*"'2)*(AN+3.)*(AN+5.» 
TA=ASIM/HDA 
1.rE=EXES /HDE 
AMAXIN=3.3222*ALOG10(AN) 
OTINF=(AMAXIN-ABSCAINFOR»)/AMAXIN 
PRINT 75 ,AINFOR ,AMAXIN ,OTINF ,'" 

75 FORMAT(1H • "GENERAL ENTROPY =" ,F10. 
"'F10.4,1Ox, MAXIMAL ENTROPY =", 
*F10.4,5X1 &RELATIVE ENTROPY =:F10.4) 

CV=DOTK/oR 
\VRITE(6,888)ASIM,EXES,HDA,HDE,DOTK, 

*CV " 
888 FORMAT(1H ,"COEFFICIENT ASIM'METRY" , 

.' KA=' F10.4/1H ,'COEFFICIENT ~, 
'" "EXC'ES~ KE=" ,F10.4/1H ,'REPRESEN.it 
""TATIVITY COEFFICIENT ASSIMMETRY " 
*' HDA=",F10.4/1H ,"REPRESENTATI", 
*'VITY COEFFICIENT EXCESS HDE:::"J 
F F10a4/1H , 'MIDDLE SQUARE VARIrA."; 
*'TION DOTK=' ,F1504/1H,'COEFFI'', 
*~GIENT OF VARIATION CV= ,F100 4) 

END 
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EXAMPLE PROGRAM t'PRICLAN -3" 
DIMENSION K3(25),K4(25),IXA~900J24), 

*IE(900),IX(900) IR(900) IC(900), 
*IS(900),IC1(900~lIC2(900)IIK1(900)t 
*AK2(900,24),K2(9UO ,24) 
READ(5,1)N,M,N2,N3 
PRINT 1,N,M,N2,N3 

1 FORMAT(4I3) 
00 2 1=1 N 
READ(5,3~IE(I)1(IXA(ItJ),J=1,M) 

2 CONTINUE 
3 FORIVIAT(I4,24I2) 

DO 4 I=1,M 
WRITE~6, 3)IE(I), (IXA(I ,J) ,J=1 ,M) 

4 CONTINUE 
DO 66 J=1,M 
MIN=IXA( 1 , J1-
MAX=MIN 
DO 67 J=1,M 
IF(IXA(I,J).LT.MIN)MIN=IXA(I,J) 
IF(IXA(I,J).GT.MAX)~AAX=IXA(I,J) 

67 CONTINUE 
K3(J)=MIN 
K4(J)=MAX 

66 CONTINUE 
WRITE(6,42) 
ViRITE(6,667) 
WRITE(6,96)(K3(J) ,J=1 ,M) 
WRITE(6,42) 
WRITE(6,666) 
WBITE(6,96)(K4(J),J=1,M) 
WRITE(6,42) 
WRITE(6,777) 

1000 DO 5 J=1,M 
DO 6 I=1,N 
IX(I)=IXA(I,J) 

6 CONTINUE 
DT2=N2 
DO 8 I=1,N 
IR(I)=LT2 

8 CONTINUE 
ISWA=ISWA+IR(I) 
IS (I)=ISWA 
IF(IoGTo1)GO TO 62 
IC(I)==K3(J) 
00 TO 9 

62 11=1-1 
IC(I)=K3(J)*IS(I1) 

9 CONTINUE 
DO 60 1=1 N 
1(;1 (I)=IC ~I) 
I(:2(1)-1C(I+1 ) 

60 CONTINUE 
DO 220 I=1,N3 
KT=O 
DO 55 K=1,N 
IF(IX(K).GE oIC1(I)4ANDoIX(K)oLT. 

*I02(I))GO TO 50 
NX=O 
GO TO 10 

50 NX=1 
10 K1 (K)=NX 

KT=KT+K1(K) 
55 CONTINUE 

K1(I)=KT 
K2(I,J)aK1(I) 

220 CONTINUE 
5 CONTINUE 

DO 116 J=1 M 
K2(1,J)=K2~1,J)-1 

116 CONTINUE 
DO 40 1=1 N3 
WRITE(6,402)IC1(I),(K2(I,J),J=1,M), 

*IC(I) 
40 CONTINUE 

WRITE(6,777) 



WRITE(6 942) 
DO 117 J=1,M 
DO 117 1=1 ,N3 
AK2(I,J)=FLOAT(K2(I,J» 

117 CONTINUE 
AN=N-1 
DO 118 J=1,M 
DO 118 I=1,N3 
AK2(I,J)=(AK2(I,J)/AN)"'100 

118 CO NTIITOE 
WRITE(6,333) 
DO 110 I=1,N3 
WRITE(6j403)IC1(I),(AK2(I,J),Js1, 

"'M) ,IC2(I) 
110 CONTINUE ... 
333 FORMAT(1H t· PER CENT .) 
96 FORMAT(4H t·· 2414) .. 

667 JORMAT( 1H ,"MiNIMAL MEANING "iI 
III CHARACTERISTICS #) ... 

666 FORMAT(1H .! "'.MAXIMAL MEA.NING#, 
... "CHARACTERl.STICS ") 

402 FORMAT~14'2414 14) 
40, FORMAT 14. ~4F4.1 ,I4~ 
7?? F.ORMAT '!!! . .1. DISTANCE .ti9Xl 

• ifp ARTS (;B.A.f{AdTERISTld~ , 3~X, 
... oPDISTANCE"') 

42 FORMAT(1H ,120("'~ #» 
STOP 
END 

I.Fore AraklOian 
iI.Agdam-Naftalanian 

II I . Gianja-Haliiakhian 
IV . iJa:ihka5lar.-Kad aDecia l'l 

1"I1,Ak'flrinian 
VB . Gi¥'cllj:fid.an 
VI I I .:Ka~'ahAkMlm hish 

i'Iolmtainian-\Jolcanic 
highlan 

IX .G~al'lil'i'h-
8haMagian 
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