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Part1 \What is land fragmentation ?

It is a situation in which land ownership consists of many,
-small, spatially dispersed, irregularly shaped, non accessible
~ and sometimes with problematic legal rights parcels.
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Is land fragmentation always a poblem?

0 Negatives

hinders mechanisation
inefficient production
large costs

reduction in income
land abandonment

O

O O O O o o

o Positives
o risk management
o crop scheduling
o ecological variety




Part2 Existing land fragmentation indices
o Not comprehensive

o

o take into account only a couple of factors
o Not flexible

o factors involved are standard
0 Not problem specific

o factors involved have the same weight
o Non-spatial factors ignored

o type of ownership (dual / shared) and the accessibility on a road

n .
2 u * a= size of a parcel
z_lt a K = ;a » A=size of a holding
FI =5 > T « n=number of parcels
A da belong in a holding

Simmons (1964) Januszewski (1968)

LandFramentS :Land Fragmentation
System

LACONISS: LAnd CONsolidation Integrated Support System
for planning and decision making

LACONISS
(Land Consolidation Integrated
Support System for planning and
decision making)

T

LandSpaCES
(Land Spatial Consolidation Expert
Sysiem)

LandPareclS
(Land Parcelling System)

Int
Land Fi on module
(GIS-MADM)

Design phase 1 Chaice phase |
ribution design | Land redistribution evaluation

(GIS+MADM)

Final land
reallocation plan
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LandFragmentS interface

LandFragments i}
o % Esting LF indicators | € (FFators @ IFtable & IFfunctions =) Standardised LF table #21 [Findices  #° Sensitivity analysis

1aisting land fr agment stion indsces E

s
e R Show LF Table Structure
ek el stk LAEASY " ytiirg (R b
Show formala. Calculste index.
] 4‘
Pre-calculatians
T S of et -
S Ovomstipeuns | Show gbal e
[Freremme] PR ——
'ﬁ - Calculate Scores
| —

Shaw LF Table

el

—
—
—
Jarusszewsk indese ;
Show O e Shew bl s = | =
—

| i = Lt b gt st e £ standardised land lragment- x| &
Dt SA parammeters He-runs 1F cakubation.

Standardise LF Table R " |
et |

Show standardised LF Table

The multi-attribute decision making
‘method (MADM)

n 3 4
[ Criteria scores <
Impacveffect table € [ ] L »
A1 Az AF H cﬁ . - -
gé Cy ® L L ]
o G, * = @
— —h
Decision Table

A1 A2 [
M

DM preferences |— ¢

poRe

Decision rule
Ranked options

?ensili\riiy analysis

[ Final recommendation ]




The new methodology: GIS+MADM

Structuring the land fragmentation Land fragmentation factors Index
o model (Weights
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Calculate the land fragmentation index

m
LFI. = f.w. 0O=worstLF
| ! .21‘ " 4= least LF

‘ Ouwnership level ‘

n
GLFI =Y'LFI;/n

i=1

GLFI = f (Dispersion) + f (Size) + f (Shape) + f (Accessibility) + f
(Dual ownerships) + f (Shared ownerships)

Land fragmentation factors

* Dispersion of parcels (F1)

n

2 (Xi - Xhmc)2 + Z(yl - yhrnc)2
DoP = i=1 i=1

n
where x;and y, are the co-ordinates of the centroid of parcel i and X,
and y,. are the coordinates of the holding’s mean centre

* Size of parcels (F2)

V(%) =—1.7110%x¢) +6.83(L0°x,) ~9.97(102x%) + 6.36(10°° X% ) — 7.37(10°°x,) + 5.58(10°%)
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Land fragmentation factors

» Shape of parcels (F3)

PSI = f (length of sides) + f (acute angles)+ f (reflex angles) + f
(boundary points) + f (compactness) + f (regularity)

. . Optimum or near
Highly irregular shapes Irregular shapes SR:::eer or near regular optimum shapes
0=<PSI=0.5 0.5 <PSI20.7 0.7<PSI20.9 0.9<PSI21.0

Land fragmentation factors

* Accessibility of parcels (F4)

1 (parcels has access on a road) or 0 (parcel has no
access on a road)

* Dual ownership (F5)

1 (parcel is a dual ownership) or 0 (parcel is not a dual
ownership)

» Shared ownership (F6)

1 (parcel is a shared ownership) or O (parcel is not a
shared ownership)

* The score of F4, F5 and F6 is calculated as the average
value of the assigned 1s and/or Os of all the parcels that
belong to a holding
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Chlorakas village in the District of Pafos

195 hectares

Land consolidation area
253 holdings

340 parcels/shares

Part3 Case study area

worst LF
0.160, 1.0, 0.785

1=least LF
Min, Max, Mean

0.364, 1.0, 0.844

0
= 0.216, 0.839, 0.512

Case study: comparison of distributions




Evaluate LandFragmentS

Existing indices

<

0 Not comprehensive

o take into account only a
couple of factors

o Not flexible

o factors involved are
standard

o0 Not problem specific

o factors involved have the
same weight

o Non-spatial factors
ignored

o type of ownership and the
accessibility on a road

Vs LandFragmentS
o Comprehensive

o takes into account six factors
o Flexible

o factors involved can be
selected by the planner

o0 Problem specific

o factors involved may have a
different weight defined by the
planner

o Non-spatial factors
taken into account

o type of ownership and the
accessibility on a road

Part 4

Conclusions

.® Land fragmentation is often a serious rural spatial
* problem

® Existing land fragmentation indices are poor

® LandFragmentS is a flexible tool that integrates GIS
and MADM and overcomes the weaknesses of existing

indices

® GLFI outperforms existing land fragmentation indices

®* MADM can be utilised for measuring the performance

of an existing system
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Many thanks for your attention
and patience!
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