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INTRODUCTION

The program of supporting agriculture in the terrains with a danger of losing their agricultural character, or with a possibility of depopulation, is realized in the countries of European Union. In Poland, the “Plan of development of rural areas” has been elaborated in the Ministry of Agriculture and Rural Development. (PROW 2004 – 2006, 2004, http://www.minrol.gov.pl). .According to this plan, the following agriculture areas are accredited financial supplements: rural communities, rural parts of urban-rural communities and geodetic terrains which fulfill certain criteria. “Terrains of Less-Favoured Agriculture Areas” can be located in lowlands, where the average height above the see level do not exceed 350 m, in the mountainous areas and in mountains. In this paper, the taxonomical and cartographical analyses concern agricultural lowlands in Lower Silesia, and source data are from 2004 (http://www.lfa.iung.pulawy.pl, http://www.stat.gov.pl). Among of delimitation of Less-Favoured Agriculture Areas of (LFA)“lowland type” the dominant role in, belongs to not so changeable in time, synthetic index of valorization.  It is established on the basis of detailed analyses of agro-climatic, aquatic and soil conditions, by the group of specialists from the Institute of agriculture, fertilization and pedology from Puławy. The only population criteria are limited to the percent of population density in the total number of people living in.

What is proposed in this paper is the analysis of influence of expanded list of criterion, completed with features characterizing the structure of population in rural communes and  types of agriculture, on the process of qualifying the agriculture areas to LFA. The aim is to indicate the areas which “react” to certain, specific system of population or agriculture features, which can be significant when it comes to giving subsidies, that means determining areas which, in future, can be indicated as the ones in which the subsidies should be granted.

The scientific work is financed from budget means for science 2005-2008 as the research project no. 4 T12 E 02128.

RESEARCH PROGRAM

104 lowland communes from Lower Silesia, represented by nine diagnostic features, have undergone taxonomical analysis. To three features listed in the criteria of initial qualification, three more have been added in the population group - x4, x5, x6, and three in agriculture type group - x7, x8, x9. In table 1 there is the list of features xn (n=1, ....., 9) presented:

Table 1 Diagnostic features

	no. feature
	feature (name, definition) xn
	unit

	1
	Valorization index RPP
	points

	2
	Population density
	No of people/ km2

	3
	LR/(L – LR) (share of agricultural population in not agricultural population )
	-

	4
	LU/ LR (share of population in holdings with subsidies law in agriculture population) 
	-

	5
	LP/ LR (share of employed in agriculture in the totality of agriculture population – inversed “burden”) 
	-

	6
	(GR/ G)x 100% (share of holdings controlled by educated people in the totality of holdings) 
	%

	7
	Average area of holding 
	ha

	8
	Share of areas of arable lands in the area of farming grounds) 
	%

	9
	(GP/G) x 100% (share of production holdings in the total number of holdings) 
	%


Diagnostic features are characterized by correspondent strength of influence, therefore there is no need to divide them into stimulating and not stimulating ones. 

A few features have the distribution that does not match the type of normal distribution. This fact justifies the normalization of features and, at the same time, ensure unification, that is ( Krzywicka-Blum, Klimczak 2001):
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 are extreme values in the whole group of 104 values of feature 
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 of observed territorial units.

Three different variants of additive model of agricultural usability have been proposed; each corresponds with the system of scales adjusted to properly settled (on the basis of content-related analysis) power of influence of given feature in model A, B or C. 

Model A is an initial model completed with features assigned low power of influence. Model B is directed to the relevance of population features, and C – farming features. In model A, the level of influence of three features, compulsory in initial qualification, exceeded 81%, and in B and C – 68%. Detailed values of scales in variants A, B and C are presented in table 2. The sum of scales gives 1.

Table 2. Scales wn values of features xn (n= 1, 2, ......n)

	no. of feature
	Model variant

	
	A
	B
	C

	1
	3 / 7
	3 / 7
	3 / 7

	2
	2 / 7
	1 / 7
	1 / 7

	3
	0.5 / 7
	0.75 / 7
	0.75 / 7

	4
	0.5 / 7
	0.75 / 7
	0.25 / 7

	5
	0.2 / 7
	0.75 / 7
	0.25 / 7

	6
	0.2 / 7
	0.25 / 7
	0.25 / 7

	7
	0.2 / 7
	0.25 / 7
	0.75 / 7

	8
	0.2 / 7
	0.25 / 7
	0.25 /7

	9
	0.2 / 7
	0.25 / 7
	0.5 / 7


Distances di (metrics) between objects Xi, Xj, represented by 104 farming territorial units, have been calculated as the sums of absolute differences of features (Ostasiewicz 1999): 
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and the distances between objects, separately for each variant, have been set together in the table. Assuming the difference 0.25 as the critical value, and accepting “probability” of objects X and Xj, belonging to the same typological group of communes (similar conditions of farming) as;
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what has been obtained is the division of 104 objects into 0.11 in variant A, and 14 in variants B and C 14 of typological groups. After creating maps of the types distribution, the comparison of variants A, B and C with initial qualification, has been carried out. 

OBTAINED RESULTS

A. Extended variant of initial model 

Limiting the area of analysis to lowland communes (average height below 350m above the sea level) caused differentiation of the types of conditions in the LFA communes of lowland type. This is presented in table 3, and the distribution of communes with conditions appearing in areas initially qualified to the LFA of “lowland type” - in picture 1 (Variant A).

Table 3. Variant A: types profile

	Features according to table 2. 
	Types of regions 

	
	1
	2
	3
	4
	5
	6
	6
	8
	9
	10
	11

	1
	78,3
	93,9
	66,9
	56,8
	103,7
	69,8
	82,5
	72,0
	64,0
	104,1
	95,8

	2
	47
	60
	37
	25
	51
	60
	94
	92
	22
	83
	106

	3
	0,98
	0,81
	1,13
	0,95
	1,15
	1,08
	0,42
	0,69
	1,68
	0,36
	0,49

	4
	1,74
	1,99
	2,36
	2,50
	2,50
	1,61
	1,75
	0,83
	6,42
	2,57
	1,59

	5
	29
	38
	29
	20
	43
	22
	23
	12
	17
	44
	25

	6
	32
	39
	32
	19
	48
	19
	28
	21
	33
	50
	26

	7
	8,8
	9,7
	8,5
	6,2
	10,7
	5,2
	8,3
	3,6
	7,6
	13,8
	4,2

	8
	92,9
	96,9
	90,5
	77,7
	98,7
	82,6
	87,9
	82,0
	88,1
	98,1
	90,2

	9
	82
	90
	79
	62
	94
	70
	80
	60
	74
	91
	79

	Number of LFA communes
	3
	-
	10
	8
	-
	-
	-
	-
	1
	-
	-
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Pic.1. Distribution of types of communes distinguished in taxonomical classification of agricultural lowland areas (similarity level – 0.75) in variants A, B, C.

While analyzing the occurrence of types 1, 3, 4, outside the area of LFA of lowland type, it can be noticed, as in A version, the type “1” is dominant in lowlands. It appears in 41 out of 104 agriculture communes. That is why, any conclusions, connected with probable exclusion from LFA three communes of type “1” ( Kotla, Rudna, Góra) which present good conditions for agriculture) cannot be formulated. What's also interesting is the occurrence of one of two dominant in LFA “of lowland type” type “3” in two communes outside LFA, that is Jelcz–Laskowice and Dziadowa Kłoda. Although these communes do not belong to LFA they are worth observing because of unstable agricultural conditions. The second dominant in LFA type “4” does not appear outside LFA, and similarly does type “9” which includes only one commune – Chocianów.

The results of analysis of variant “A” of typological model confirm the correctness of the choice of features and evaluation of their impact. 

B. Typological model focused on population features 

The division of lowland agriculture areas of Lower Silesia, obtained on the basis of the analysis of table of taxonomical distance between objects (communes characterized by 9 features according to table 1 with scales according to table 2 – column B) assuming that the similarity between each pair of communes is on the level of 0,75, is presented in picture 1 – variant B. 14 types have been distinguished, among which 7 appear in LFA of lowland type. 

In picture 1 the distribution of the types of agriculture conditions in LFA of lowland type according to variant B (population) of typological model is presented. 

Table 4. Profile of 9 types occurring in LFA of lowland type according to typological 
              model “B” 

	Features
	Types

	
	1
	2
	5
	8
	10
	11
	13
	Suma

	1
	74,7
	55,9
	67,2
	64,2
	56,8
	68,7
	64.0
	

	2
	46,7
	38,1
	37,5
	30,9
	100,3
	50,7
	22,2
	

	3
	1,0
	0,9
	1,7
	1,1
	0,5
	0,6
	1,7
	

	4
	1,8
	2,6
	1,6
	2,6
	1,3
	1,6
	6,4
	

	5
	27,7
	19,9
	20,2
	37,5
	8,4
	16,5
	17,2
	

	6
	30,7
	18,9
	21,8
	37,4
	8,0
	22,7
	32,8
	

	7
	8,1
	6,6
	6,0
	10,1
	3,0
	9,0
	7,6
	

	8
	91,5
	81,5
	87,7
	82,5
	67,7
	76,1
	88,1
	

	9
	80,7
	63,1
	73,2
	53,2
	47,9
	67,6
	73,6
	

	Number of LFA communes 
	5
	8
	3
	2
	2
	1
	1
	22

	Not LFA
	-
	-
	1
	-
	-
	-
	-
	1


In table 4, the characteristics of types have been presented as mean values of objects features included in each of 7 types appearing in LFA of lowland type, in analysis concentrating on population features. 

Table 5 presents the comparison between the distribution of types in variant B and spatial distribution of variant A. 

Table 5. Relation of types in variants B and A 

	
	Variant B – population

	
	Types
(No.)
	1*
	2▲
	5
	8
	10
	11
	13
	LFA
	Not LFA

	Variant A –completed with general one 
	1*
	3
	-
	-
	-
	-
	-
	-
	3
	-

	
	3▲
	3
	2
	2
	2
	-
	1
	-
	10
	2

	
	4▲
	-
	6
	-
	-
	2
	-
	-
	8
	-

	
	9
	-
	-
	-
	-
	-
	-
	1
	1
	-

	
	LFA
	6
	8
	2
	2
	2
	1
	1
	22
	-

	
	Not LFA
	-
	-
	1
	-
	-
	-
	-
	
	

	communes
	* dominant type in the whole area 

	
	▲ dominant type in LFA of lowland type 


What can be noticed is that the communes of type “5”, not included in LFA, are characterized by lower than in dominant “2” in LFA, value of features 4 and 7 (higher 3) as well as lower than for “1” level of feature 5, 6, and 9, what can lead to paying closer attention to Platerówka and Jelcz–Laskowice communes, which react to added features. 

C. Typological model focused on agriculture features 

In the 3rd variant of division of lowland agriculture areas of Lower Silesia, the same as in population variant diagnostic features have been used, but they have been described with scales according to column C in table 2. 

Table 6. Profile of 9 features of condition types appearing in LFA of lowland type 
              according to model C

	Feature
	Types

	
	1*
	3
	5
	10
	11
	∑

	1
	72.0
	54.9
	64.2
	61.2
	86.2
	

	2
	46.0
	39.5
	35.3
	26.5
	81.9
	

	3
	0.9
	0.9
	1.5
	1.1
	0.2
	

	4
	1.9
	2.9
	2.4
	2.8
	1.4
	

	5
	26.1
	19.3
	20.6
	36.9
	12.1
	

	6
	29.6
	17.3
	20.1
	36.2
	13.6
	

	7
	7.7
	6.2
	6.9
	12.8
	14.4
	

	8
	89.6
	80.1
	87.7
	94.1
	77.7
	

	9
	78.4
	61.4
	70.2
	82.4
	68.8
	

	Number of LFA communes
	11
	5
	2
	2
	2
	22

	Not LFA
	-
	-
	1
	-
	-
	1


As a result of qualifying of communes to types, it turned out that in LFA of lowland type areas, the number of types was 5 (level of intergroup similarity – 0,75) out of 14 appearing in the areas of average height above the sea level below 350m. Table 6 presents average values of 9 diagnostic features, and picture 1- their distribution.

The relation of location of types in variant C in relation to A is presented in table 7, and in relation to B, in table 8.

Table 7. Relations between types in variants C and A 

	
	Variant C – agricultural
	Number of communes

	variant A - completed with general one
	Types (No.)
	1*▲
	3
	5
	10
	11
	LFA
	Not LFA

	
	1*
	3
	-
	-
	-
	-
	3
	

	
	3▲
	8▲
	-
	1
	-
	1
	10
	2

	
	4
	-
	5
	-
	2
	1
	8
	

	
	9
	-
	-
	1
	-
	-
	1
	

	Number of communes
	LFA
	11*
	5
	2
	2
	2
	22
	

	
	Not LFA
	-
	1
	-
	-
	-
	
	

	communes
	* dominant type in the whole area 

	
	▲ dominant type in LFA of lowland type 


Apart from type 1 – dominant both in LFA of lowland type communes and in the whole analyzed area, five communes of type “3” create three regions in LFA, and one lowland commune which does not belong to LFA (Jelcz–Laskowice) belongs to this type, so it presents similar conditions to the ones initially considered bad.

Table 8. Relations between types in variants C and B.

	
	Variant C – agriculturall
	Number of communes

	variant B – population
	Types (No.)
	1*▲
	3
	5
	10
	11
	LFA
	Not LFA

	
	1*
	6
	-
	-
	-
	-
	6
	

	
	2▲
	2
	5
	-
	-
	1
	8
	

	
	5
	1
	-
	1
	-
	-
	2
	1

	
	8
	1
	-
	-
	-
	1
	2
	

	
	10
	-
	-
	-
	2
	-
	2
	

	
	11
	1
	-
	-
	-
	-
	1
	

	
	13
	-
	-
	1
	-
	-
	1
	

	Number of communes
	LFA
	11*
	5
	2
	2
	2
	22
	

	
	Not LFA
	-
	-
	1
	-
	-
	-
	1

	communes
	* dominant type in the whole area 

	
	▲ dominant type in LFA of lowland type 


Relation between types C and B does not indicate to turn special attention on communes not belonging to LFA.

4. SUMMARY

Comparing tables 5, 7, 8 and map 1 (variant A, B, C), it is possible to distinguish the most characteristic combinations of types: „A type 4 / B type 2”, „A type 3 / C type 1” and B type 2 / C type 3”of the greatest coherence which shows differentiation of areas of the following conditions: general and population (map 2), general and agriculture (map 3) and population and agriculture (map 4). 

Level of coherence is accordingly 6/22, 9/22 i 5/22, so most LFA communes have bad general and population conditions. Proper positioning of interesting for researchers types, creates legible maps of distribution of certain conditions of farming.
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Pic.2. Differentiation of communes on account of convolution of types distinguished in taxonomical classification in variant A and B.
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Pic.3. Differentiation of communes on account of convolution of types distinguished in taxonomical classification in variant A and C.
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Pic.4. Differentiation of communes on account of convolution of types distinguished in taxonomical classification in variant B and C.
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