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SUMMARY

The study outlined the volume of agricultural trafiad the possibilities of reducing the
traffic by land consolidation. Further, the study investigated the total load caused to the
village road network by agricultural traffic and the posisies of analysing the future
changes

The initial material for the study was obtained from the Finnish Land Parcel Identification
System, i.e. the FLPIS, maintained by the Ministry of Agriculture and Foreitey FLPIS
contains the location informatioof all farmsteads and field parcels of the farms receiving
acreagebasedsupport, and, among other information, the field parcel identifiers, surface
areas and outer boundaries and information of the owners and tenants. The data of the study
area in thé-LPIS was downloaded into the JAKO land data bank system of the National Land
Survey of Finlandand the lengths of travel to the field parcels and the volume of agricultural
traffic on the road network were counted by the raatieulatinginstrument contaed in the
system. The road network of the area was obtained from the Land Information System
maintained by the National Land Survey of Finland and the Smallworld Network Follower
application was used as tbalculatinginstrument.

The study shows thaby land consolidation the agricultural traffic of 129 farms on the
throughpassing highway could be reduced by ca. 45% from the pres@®05kim/year, i.e.

to some 2®00 km/year. According to the estimate of the National Land Survey and the
compensatios in the expense data bank this would bring abou®0B5euros of annual
savings to the farmers, which, when capitalised (30 years, 5 % rate of interest), means total
savings of ca. 39000 euros. The reduction of slow agricultural traffic on the highwusy a

has a significant benefit to traffic safety.
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1 INTRODUCTION

A revolutionarystructural change took place iretROth century in the Finnish rural area and

agricultural industry. I n the 194006s the she
the whole population but had decreased to some 10 % by the turn of the cénhtheysame
time the number of fans decreased frommorethan30 0 i n t he | atd@® 195060

in 1995. In 1995 to 2008 the number of farms still decreased by ©@20350 that in 2008
there were only about 610 farms in Finland.TIKE 2009).

After Finland joined the Europeasion in 1995 the focal strategy of the agriculture has been
to adapt to the new situation gyowingthe farm size either by buying or leasing fields from
the ones withdrawing from productioBrowing the farm size aims to lowering the unit costs
of prodiction and assuring adequate income for the farming family.

In 1995 to 2008 the average size of farmsihagct grown from 22 field hectares to about
35. The share of leased fields in the same period has increased from ca. 22 % (0 I1BE%.
2009).

The rapid structural change in agriculture, which is still going on, indicates that together with
the decrease in the number of farms and increase in the farm size the internal structure of the
farms has undergone remarkable changesording to various stilies the increase in farm

size nearly eXasively seems to take place by theremse in field parcel number amdry

little by the increase of parcel sizé=or instance, according to studies concerning Western
Finland and Ostrobothnia about a half of tieéd parcels are less than 2 hectaagd about

third of the arable area consists of parcels of less than 2 he¢Mygsa 2000; Ylikangas

1999).

The development can be explained by competition for additional land. The farmers who
continue productio are usually interested in increasing the size of their enterprise by
purchasing more landin that case the purchased or leased parcels are rather seldom obtained
by the ones whom they fit the best, or even if they did, the road and drainage networks
following the old property division will remain to fragment the area.

The purchased and especially leased additional parcels are usually further from the farmstead
than the fields already used. The increase in cultivation distances adds the volume of
agricdtural traffic and causes extra costs due to the increased logistics expenses and work
time when moving from one parcel to another.

Along with the fragmentation of property division the impractical crosswise traffic from the
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homest ead t osoywraorleased slosar o otleenherbesteads will increase. This is
seen by crosswise traffic directions compared to other farms and the locations of their parcels.
Picture 1 shows the probleratcrosswise traffic.

The increase of agricultural and crosssvtraffic on the road network is also seen by the
traffic flow, especially in thepeak seasonspring and autumrOn the highway network this

is a problem of traffic safety. When the volume of slow agricultural traffic increases the
average speed of theaffic slows down and overtakings substantially increase.

The study outlines the volume of agricultural and crosswise traffic and the potentials for
decreasing this traffic on the highway network. Also the total volume of agricultural traffic
and its danges due to the changes in the production structure of the village were studied. The
research area was the coverage area of highway 18 between Laihia and Ylistaro (Picture 1)
and the village of Saaksjarvi in the municipality of Mantsala (Picture 5).

Kuvaus 1:50000 Tee geometria Useita valintoja

Picture 1. Field parcels located farther than 6 kilometres from the homesteldst 1 km drive on
highway 18(NLS 2006).

2. METHOD OF ANALYSIS FOR AGRICULTURAL TRAFFIC
2.1 Material and instruments used

In Finland the field parcedubsidies by EU are controlled by the Ministry of Agriculture and
Forestry using the IAC@integrated Administration and Control Systeoayering all farms
receiving acreagbased support. The field parcel register, i.e RbRIS (Finnish Land Parcel
Idertification Systen) is a part of the IACSThe FLPIS contains the location information of
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all farmsteads and field parcels of the farms receiving acfieasgd support, and, among
other information, the field parcel identifiers, surface areas and outerddoes and
information of the owners and tenar{tsww.nls.fi/ 200%)

The data in the Finnish Land Parcel Identification System can be loaded into the JAKO land
data bank system of the National Land Survey of Finlandi tlae lengths of travel to the field
parcels and the volume of agricultural traffic on the road network were counted by the route
calculatinginstrument contained in the system. Tbeate calculatingin the JAKO land data

bank system is carried out by ngithe Land Information System maintained by the National
Land Survey of Finland and the Smallworld Network Follower applicatmrtained in the
system as the instrument. The Land Information System contains data of the whole of
Finland. Its most importdrtarget groups are the road network, buildings and constructions,
placenames land use and altitudes. The accuracy of the location data in the system
corresponds to the scale of 1:5 000 to 1:10 000. The road network data includes all trafficable
roads.The roads are rated in the Land Information System as motorable roads of different
sizes la to lllbaccess roa] ferryboat, ferry, old trail, winter road, pedestrian and bicycle
way, and trail. The road network is continuously updated in the data pawkv.nls.fi /
2009b).

For analysing the crosswise traffic the volume of agricultural traffic was counted on the
highway 18 between Laihia and Ylistaro. The road distance studied was 29 kiloameti¢s
average daily trditc is 4800 to 6600 vehicles/day. Field parcetsquiring traffic onhighway

18 at least for one kilometre and located at the minimum distance of six kilometres from the
farmstead were chosen from the register and included in the study (Picture 1).

129 farms were analysed. The overall area of the studied field parcels4s8@snh&ctares and

the fields were totally in 545 parcels (average size of the parcel 2,7 hectares). The analysis of
the data was madan the grounds athe possessigrso that both wned (936 hectares) and
leased (514 hectares) field parcels of the farms were included. 77 % of the total agricultural
traffic on the road section was considered in shely, but only some 40 % of the field
parcels using traffic on highway 18. The averdgngth of travel from the farmstead to the

field parcels was 11,2 kilometres, 5,1 kilometres of which on highway 18.

2.2 Agricultural traffic count

When calculating the I engths of travel to t|
and calcbh at e the oO0accesso0O plengthtos traveloto dadhepairfoi el d
of armg§dbaadesso can be calculated either by
the road network in the Land Information System. (NLS 2006).

The route calculatin avails itself of all passages in the Land Information System, and
therefore the shortest route may result in pedestrian or bicycle ways. Due to this the fastest
route was decided to be used in the analysis. The data bank includes default valuesl for trav
speeds of eadatwad rate (Table)land thesspeeds were used for the calculation.
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Table 1. Travel speeds for different road rates used for calculating agricultural t(bffiS. 2006).

Road rate Sped (km/h)
Motorable road la 40,00
Motorable rod Ib 40,00
Motorable road lla 40,00
Motorable road Ilb 21,00
Motorable road llla 21,00
Motorable road Illb 18,00
Access road 12,50
Old trail 8,00
Pedestrian/bicycle way 8,00
Trail 8,00
Other 0

The volume of agricultural traffic on the road netlwe also affected by the productibnes

of the farms. Wheralculatingthe total use of highway 18 for agricultural traffic the travels
were described emphasising the productines of the farms in the area (dairy cattle 11 %,
pig breeding 8 %, graigrowing 72 % and fallow 9 %)The number of annual travels
required by different productiohines was obtained from the data bank for valuation and
compensations of the National Land Survey of Finlamgw.nls.fi / 20099. The number of
travels for grain growing was 8,5 per field parcel, and for dairy cattle and pig breeding 10,8
per field parcel. Travels to fallows were estimated to be once a year.

The number of travels in the calculation is obtained by the formulareia 2007):

k=at*p (1)
i=1

k = averageannualnumber of travels in the area (number/field parcel)

i = productionline (1-n)

t = share of the productidime of the agriculture in the arggo)

p =productionline specified number dfavels per year (number/field parcel)

The volume of agricultural traffic in the area by the formula (1) was 8
travels/parcel/yeaon the averagé = 0,72*8,5 + 0,08*10,8 + 0,11*10,8 + 0,09*1 = 8,262).

The total volume of agricultural traffic (129 fas) on the studied road section on highway 18
was 35300 km/year to own field parcels and 200 km/year to leased parcels, i.e.C&D
km/year (440 km/farm/year) in total.
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Picture 2. The present agricultural traffic on highy 18, travels/year

3 MINIMISATION OF AGRICULTURAL TRAFFIC ON THE MAIN ROAD
NETWORK

For minimising the volume of agricultural traffic the study outlined such an optimal model of
locating the parcels, in which the agricultural traffic from the homegtete field parcels is

at the minimum. Production sectors were first formed in the study area for calculating the
optimal parcel locations. A production sector was formeahafrea which was convergent so

that it always consisted of field parcels i ttange of a road intersectifrpm the main road
(Picture 3) Thus, 13 production sectors were formed in the study area, the average size being
112 hectares (range of variation 40 to 225 hectares). There were 10 farmsaimgihef one
production sectgron the average (range of variation 4 to 17 faris).

Picture 3. An example of the formation of production sectors on highway 18.

After forming the sectors the field parcels of the farms located in the sector were placed in the
same sector where tli@armstead was located. If the arable area in the production sector was
not sufficiently large for locating the field parcels of all farms in the sector where the
farmstead was, the rest of the field parcels of the farms in question were located in such a
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sectorwith additionalfield, which was traffiewise closesto the farmstead.

Table 2. Division of arable area into production sectors.

The length of thg Farms in the Fields (hectares Arable area of
Sector No. | sector on the sectorgty |of the farmsin | the sectar
highway, km thesector hectares
1 2,24 8 45,47 132,26
2 5,00 4 75,35 72,59
3 7,92 6 89,48 109,64
4 2,76 17 210,02 83,34
5 4,41 7 81,83 116,66
6 3,23 7 79,84 161,89
7 4,68 14 131,44 115,51
8 2,70 9 39,47 95,89
9 6,77 4 117,20 60,88
10 5,03 15 225,21 128,52
11 5,01 16 187,04 170,02
12 4,40 13 123,90 132,04
13 521 6 44,99 72,00

The agriculturaltraffic on the main road was then calculated in a new situation. Both owned
and leased fields were considered. The outcome of the anabsithatf it was possible to
arrange the field parcels in the area absolutely optimally, the volume of agricultural traffic on
highway 18 could be reduced with 45 % from the present, i.e. soid@236n/year (Table 3

and Picture ¥

Table 3. Potentialdfor reducing agricultural traffic on highway 18.

Kilometres/year| Kilometres/year| Reduction | Reduction
at present in optimum (km) (%)
To leased parcelg 21 680 12 256 9 424 43 %
To owned parcelg 35 248 18 832 16 416 47 %
Total 56 928 31088 25 840 45%

Oneway travel per parcel on the highway shortened frogdrkbometres to 2,1 kilometres in

the optimal case. If the tractor speed on the highway is 30 km/h, time saving caused by this
shortening travel is a year will be some 7 hours/farmecording to the data bank of
valuation and compensations maintained by the National Land Survey of Finwamndn(s.fi

/ 2009c)this will cause annual savings of appr.®@® euros to the farmers, which when
capitalised (30 year$ % interest) means the total savings of B00 euros. The reduction

of agricultural traffic by 2®00 kilometres is also an important bengitalonen 2007)Of
courseit have to consider thah this study the reduction of agricultural traffic aftand
consolidation calculated under the hypothesis of adxdhangeability of the plotBut in

realityit can bea lot of restrictions.
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Picture 4 Agricultural traffic on highway 18 in optimal situation, travels/year.

4 DESCRIPTION OF THE FUTURE CHANGES IN THE AGRICULTURAL
TRAFFIC VOLUME ON THE VILLAGE ROAD NETWORK

By means of the route calculation instrument contained in the Finnish Land Parcel
Identification System and the JAKO Systeme can also consider how much tigei@ultural

traffic volume will change in the future on the village (or other area) road networkylesg.

the number of farms decreases or land consolidations changeotherty division In that

case the present volume of agricultural traffic on thedroetwork will be calculated as
described above.

After this it is possibleby interviews, age of the farmer, etm,farm-specifically evaluate
which farms will end their production in 5 to 10 years or how the property division will
otherwise changd&.hen the fields in the studied anedl be allocated to the farms continuing
production inthe readjustment plan (Picture 5).
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Picture 5. Field parcels of a farm today, 6 pcs. (A) and after 5 years, 14 pcs. (B).
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