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?NIN'YNT7 19N "2 NAXRNN W' NDINY NVWNN DTINK NN Yy .1

[N [N'97 NINIA0EN [N I 191 X7 NINIA0R AT'R NI ?nryon 7w oivTa Inn- .2
JIyva 19m

XD :NNNK D'7'N2 7NNRIY NIFYYY N5N2 WNNwANN oN My nninn NTn nn .3
.(Rossiter, 2004) innin N2'Nan NIFIYON NIX YNNWNN A0

JINIYRIN NIZRYUN MUY nayn [Mav 1T nTiaya

119'! M NIN'X '70na om'yn 0N 5.2

DTN Ny 5.2.1

NNt NT'NA NN 5.2.1.1

.(NLWY) 2719 IX 707'9 ,nTI NI DNYY AnaATA DTN

p"y7nn? ,(Rozenstein & Karnieli, 2011) niTijza AT 0N2 DPNNAY NIKAAIT NNy
D2IA'719 MAT 0N ognn (2005 ,(7x'miIp) Nal 'R0 ,N1t) 0'707'9 1INAT DN
.(Berghout, Robinson, & Owen, 2008; Lowry et al., 2005)

DATAN 2102 NN 5.2.1.2

1IN1 NPT IX? WNw'y DTN 1INAY [N DDINN 0'NAT 7¢ DRIY DAI0 D'}
NINAAIT 19N

.DATN2 77507 ANT D0 W T DTN 737 1N0IWO N'RIPR NnaT 5.2.1.2.1

X7 NUIYD N'RIPR NNATA VP 'YIN'Y 19 ¢ Nnalm :nindw nnaT 5.2.1.2.2
N'0IN? "TD .0"9MAINAN DITRNN TNXR 727 IN Ypn 'win'wn TNR 727 X nvam
NNATA WNNWAT? [N DIY D'9MAINA DNITR 7W 21X IN DIOP Vi 'YIn'y 7w v
wIn'y 720 (0'70i7'9 NNAIT?) 0'NAT 7Y NNYION NOdN D'N'VIN NIADY NN'ATA NIV

JDMAINA VTR 720 IN Yy
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AT IT DY 7NN DXAN NITIRY 7Y AT 0T .N¥awn 25 702 Nirxnn

7¢ N'RIPR AT DWW LNI7RDWRY 77inn nomy nown ni7pwr nnat 5.2.1.2.4
75 JMn ,0'7012'9 7Y 7wnY% ,0'019 U NIRIPER NNAT DDV PR NRTE NI7DWUR
.(Strahler et al., 2006) .An21w 7DWKR

72PNt 7un% NVIYD N'RIPR NNATA .NIRNONE NNN' W' DTN AIoN TNR 707
N0 NIOY 7 VTN XPITY PN .NNLVR (V77 'WIN'Y :nnaiT?) NIDdY 2y yT'n NINS
.12 NIA'WN W' (JUP NVY 7V VP YIN'Y)

DI'O TNK7 1 NNIX Y¥A7 [N D7IK NIDWAN NNXK 72 72V ¥y Nz90n NINdW NNt
717Y NLYWA a¥XNN ANAT? 19MN 2 NAIYY TR P92 ,7d0N ARXIND 19N )N
['2 "ayw nral "ovKR7pPn 0Nan" nomw now ,nnmaIT? .(Congalton, 1991) nianwnY
.01 NVYWY? 190 KIN DATAN NOWYT 19NN

419N NIN'R? 011N 9I0'KA NIYIZY NNN9N XIN NNAIT? NIZDWR AT 29 nanne
DINN NY'0IN AT NXR N'NON NIZDWYNR NNAT ,NOUYWA DIININ 7Y D" T2 NDWI TWUKD
NI D"I¥XAN ,0'707'90 |2 Y1 Nrn? A%17yw XN jnonn Y T¥n .01mYe
(Strahler et al., on7w 19N 7w NNIPIN Y0IN IXK DN7Y 19N NIID1 N1'NAN L 7DWUNR
.(2006

,NMAIT? 19N M) NIN'R IX? DY D'NATAD NN'NAY NINNAIT NI gnna
NNAT NIT'A' 7W YIap 19010 'RIPKR [91K] NN ,NT 1NN NYYIY '9D DN DPNNn
.(Rozenstein & Karnieli, 2011 ; 2005 ,0"nXI 11™) NIMIAV}EZ - NIADWYAN NNX '7ON
190N .N"7N00INA YR 'WIN'Y 19TM 7w NDIYN IXT NP7AW DA RN NDINK NNALT
IT NOW '97 19MY ,0112*7190 19017 DRNIN (NNI1ALRZ) N2OW 72N AT NIT'N!

.(Berghout et al., 2008) nomw NVWN 10 NN NOWN 7¥ 'oN'n NLVYYI

DININ NIN'R NIXY? IYNY'Y YT DNipna a'na 5.2.2
yT'n NIDDYI VIR MIT¥N ,N0YA 170 0NN DMK NIX? YT DNENY NIRNAT

JI'ONAINA
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7700 PI"TN TTA DN YRR 10" 7Y 19™M "IN NIN'R IXT NI 0XI91N 0FTTAN Y
.(Strahler et al., 2006) Kappa opT1'x1 (Overall Accuracy)
2 NARNN W' DN (NNATN NIT'NY) DNPAN TINK? TTA XN 19N 9w 2700 pirn
JIN'R NNIENYT 19mn
NoNn Ta) 19N YW N'MINR NNRNN AV 1Wn NownY? TTn KN Kappa opmi'R
.(Adam, Mutaga, Odini, & Abdel-Rahman, 2014) n'x1x nnxN a1 (Nim'x
n7a0 It .(confusion matrix) AN N¥MLVN2 DM 9% DAAVINA N9X DTN
(RS/GIS n'wIT DM a1l 7TIn NIYXNR2 NIMRLERY A0 |2 NHWNT7 NNYORNAN
.(Laboratories Utah State University, 2003
nx"LuNn 72V ,0N™Y N 0'0YISN DN20NI 1770 DFTTAN DRAVINND [N'9Y7 NIXRNOIN
.6 7192 1M 0'L01 DT V1 ANYN
19M NIV'Y MY 72¢ PI'T "2 nRIwn? 0anan 5.2.3.2
7¥ 17YN NIy ,NV'YA 1INAY N1 ,01N 7Y 197 IR A'0Y NIV'Y MY |2 NIWNYT * T
na NN Kappa opT'k 7w 77y NNy o' IR N NRa an 72700 pirmn Tm
Cingolani, Renison, Zak, & Cabido as cited in Rozenstein & Karnieli, ) "nr
miynwn 71an 7 X7 ,(2011) Rozenstein & Karnieli nnvxnw '9> ,071x .(2011
DXN DO'PTIAN ,0N2NY WNNwn? ' D7 .(N'0o'uLOo FNaIM) N'VO'VLO NI'NIN
NI'NaN 'MIynyn '1vnn NIv'Yn NNX 7D 79 2Th 1y orTTan D 1 7T1ann
.N'00'VLO
PNam uo9m NIV'Yw MY 7w pIrTn P 7Tann DRN DTN DANANY?  NIRNAIT
N'V0'VLO
(Z-test) Z |nan 5.2.3.2.1
2T Y N Z |nan? nnonn

gotaz ke gy

N

NO'W YW1 NIYKRIN 19NN NV 7w Kappa opTI'R? [TAIRN DR DAX'N ky-1 ky TUK
ANRNM ky-1 Ky 9w NIMIYY [TAIKD DR DAX'N G,-1 6 .ONKNNA ,NMUn 19min
.(Jiang & Liu, 2011)
Adam ) 1.96-n 7112 Z 9w win ox (p < 0.05) pnam niv'wn My 2 pIrma 71ann
(etal., 2014
(McNemar's test) "nijm jnan 5.2.3.2.2
NIV'Y MY 7 PI'TN N1'NA IX? WN'Y DATA INIXK DX Z [N2N2 WNNWN? NNWOK |'N
.(Foody as cited in Manadhar, Odeh, & Ancev, 2009) 19
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woIn NAT 0y ,(chi-square) yiama 'n 7y oolann MUNI9-X [N2N INT .aNIPn [N2Nd
2T Y N RINC.DNK
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JINY0 1A' 0T9NAINAN DNITRNN TNXA 07K (77100 21T TTA NNaIT?) (1N '00'VLOo
NIV'YA Mo NX7 N1 19MN 7NN 17NN |0 wnnwnb N NRT ying o
.(Strahler et al., 2006) ni'nm> X7 NIV'Y NI "NIMPWR"

19MN NXRIYA [0 NIMIND NIV'Y 7Y 901 IWYNNYN [N NIMID'R NIV'W? NIRNAIT
D'wIX" 7w IR "nomw Xxwn? o'nnm" T %y 19mn 7w ARt p1 nNNR NionY?

.(Berghout et al., 2008; Lowry et al., 2005) "tk NX D"1DNY
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NID 17U NVYNY Y70 WIN'Y D'DT .12 IXAN 'V YPn WIin'y 7w i 7avin

NN DUIXAN YIPn 'YIn'Y 'an Nim 72mn
VNP 'win'y NdYA 19N |2 AARND DNTR AT ITRA [INAY 1TV Npgan han

N'9%7 ,NUYN NT'N' 19N NINXIN NIN'RYT IWUN'Y TWUX DNNX nNiMmn yTn |'al 2014
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W'Y I0ISIMIIR 7 INITY NNRY'S NIYXAN] NNXY N1 X7 DY qunnd 10119'Y
ST " Ik "y 102 o non” s v
WIN'Y 7Y NIMROEN MYy DY 7Y 1YXnY pan Dmvan 7w o Xxam 0%
DN Y 'WIN'Y YWY TNR 7V 1YY NNPaN 79 21R0o NI PN INKRY yinpn
KIN 77200 L1770 NIXIApn "My 7Y KI9KX 12191 NP2 D700 DNIX 12N NUYA DYIXAN
L1900 1IN NIN'R NIX? IYN'YY yTnn NNigna
DN NNPAN IX? IT DTIAYA X' DTN

(Overall Accuracy) 770 1 A1

27men 790 T .2

(Cohen's Kappa Index) Kappa opTi'x .3

NLVEN Y TINRN '97 717w — (Weighted Kappa) 7771wn Kappa opTi'x .4
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17P27 TR TR 27YA0M 2 N1ORINT 0 DN 1PN W NOWIRAN 1179077 N oh 71912

WAL W RIM PO 2T 9P MY DMK DMV IPRI0 AN P10 PNR DX R w2
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.Google Earth >5% 732>7277 7271 ow 1w 280 19 M2y 1971 n9na 00 309177 °IX 12 IR Phna o°onn
"7 TP YW NIRRT 95D 219pwa 12177 KIR NMWBT NN 21T 20 Yopiwn Kappa op R 1o pr 2
AT A7V nndw
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(Producer's Accuracy) nx' i1 .5
(User's Accuracy) px 11 .6

(Conditional Kappa) naima nniaop Ny Kappa opmx .7

Ypn 'win'y nifMiavge o' 7y ninpga 6.1

YN 'win'y NiMIavg Wy 0T 21IY'n? Nn'Myn NN [IYRY QY
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3%(confusion matrix) 2" N¥ON NIY¥NR IVIDIMAIRD 7 IRITIN

|'2al 7T niy¥nxa J']I"\IJUP'? All'O "2 NHYN7? NYYONNN ,N720 X'N 2NV N¥XN0n

7097 N¥MLR" ow3 11 (MR nEwn) "Error matrix” owa ox a7 ¥
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Ypn 'win'y nifMiavge 'iem ndaya orTmn 2v'n v by

(Overall Accuracy) 1oma 2w 7200 pirta 6.1.1

290 7r716.1.1.1

I9INY N1OWA NLVWN 'RN TINK? T XN (Overall Accuracy) '19mn 7w 2700 pirmn
,INXNN/NIND0NN 19501 7Y NO0IAN 121 19INY D'RNN 190N 1NN NyRAPEn .|0)
.(Rossiter, 2004) nin'xn NNIPA A1 197N |2 DATN INYNIY
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n'n (NNNop) NdY D1 NVWN ‘RN DATA 17K 7ApNn DY 19 AN¥nn

.N2DWI O'RNN 7D 107 21119

27



NMIAVPN NAY IRYNIY ,ANRNNN DTN D7 TN NN AN0R 19 7¢ ANxn
19'02 NN7¥NN TINK 7Y [INID LI0I9SIMIIRD 79 9NITIN NIRY'DD 21 19N |2
75 70N NMIN1 NNNVRE 7Y D'RNN TINK 7V NN .6 7202 V'O Naml NN
.2 N7201 Y'9IM N1OWA D'RNN

TINX — (i ,0'RNN 7D 0N Y 'win'y 2w i nNnop 9w 0'RNN TINK — pi L[N0
PI'TN DX Ax" Poa -1 NIMRVEZN 1900 - ' LYP07 'YIN'Y 7Y 1 NNIA0R '19'Ma nNn7¥n
L9menin 7700

2TV N P9piwnn 7700 T ik
Poa = Yi_pixqgi (4)
A2y DATAN 7T XK AX'N N ST 7Y axern 7771wnn 7700 2rTn YW antaTn nivo

100 X1 niMnvpnn NNX 72 11w ni 7w v .Nama nnnogp

2T 7Y manna Y9piwnn 7700 prrTn 7w nnaTn nivo

s _\/2 ql(l qi) (5)

ni

R¥' 01 1M .80% x1n (4) nnon 97 awinw 797p1wnn 7700 2117 [TRIRD (D'RYNAN
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JIRIPR DNRNN AL (NINM'RD N9N) 10I9IMNIRD 7 XIT'IN NIRYOY
NITANN 227 NPI7nn nntp V1Al Kappa TTn wim'yin 7y Niawn D NS0 pv!
win'wn X (Jiang & Liu, 2011) n"jpzn nnRNNA 72700 Y [TAIRD 79 Nn'knnn

.DMPINN 272 2201 Y191 TV 2

Kappa opTa'x 6.1.2.1
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Abstract

The Central Bureau of Statistics (CBS) has released new official data on land
use in Israel at the end of 2013.

The database used for the information on land use was prepared in 2014
through the geographic Information System (GIS) of the CBS. The information
is based on processing and integration of a variety of administrative sources
that were received from government ministries and nongovernment and
private organizations. Data source includes geocoded registers: Buildings and
Dwelling Register, Business Register and Central Population Register, GIS
layers that were received from: Central Bureau of Statistics, Survey of Israel -
the government agency for Mapping, Geodesy, Cadastre and Geoinformatics,
Jewish National Fund, Mapa - Mapping & Publishing Ltd., Ministry of
Agriculture & Rural Development, Ministry of National Infrastructures, Energy
and Water Resources, Ministry of Education, Magen David Adom in Israel -
the National Rescue Organization, and Israel Fire Rescue Services.
Orthophoto was used to improve the forest layer.

A continuous nationwide network of cell sizes measuring 100x100 meters
was created and a value provided for each cell area. The database includes
37 land use types.

Land use was mapped according to the national standard system of symbols
for mapping land cover and land use. The national system was prepared by
an inter-ministerial committee for geographic information systems, in
accordance with the United Nations system.

Methodology: The national building layer was classified by land use due to
administrative registers and a variety of GIS layers. A geographic layer was
prepared for each of 37 land uses by placing 20 meters buffer around the
buildings and gathering additional layers. These 37 GIS layers were union into
one land use layer by hierarchical order. The layer was converted into raster
(0.5 meter pixel). A continuous nationwide network of cell sizes measuring
100x100 meters was created and a value provided for each cell area due to

the majority value of land use. The final product is a raster format.



Land use information is crucial for planning and policy making in many fields.
Therefore, there is a need to evaluate the data and to know the reliability of
the mapping results.

The objective of this paper is to assess the accuracy of the geographic
database on land usage, and to what extent there is a match between the
layer mapping land usage between 2014 as well as information from other
sources (orthophoto and Google Street View) which were used to validate the
results of the mapping. The sampling unit of 100x100 meters is used because
land use information is given for this cell size.

In the first stage, a fixed size sample was taken from each category,
regardless of the category size, to allow for predictability of even smaller
categories of land use. In the second stage, a method was developed for the
correct calculation of the Kappa index of agreement. The correction of the
formula enables the Kappa to be viewed in terms of proportional sampling.
Each category is weighted according to the percentage of the total.

The Land use is grouped into twelve categories. It was found that the overall
accuracy of the mapping category is 82.75%.The overall weighted
accurateness is 80%. The Cohen's Kappa index is 0.81, and the weighted
kappa as calculated in this study is 0.75.

Most of the categories achieved over 85% user’s accuracy with the exception
of "dig areas" (e.g. quarries, archeological excavation) and "cultivated fields"
which had only about 60%.

Also, we assessed eleven land uses in built up areas. The overall accuracy for
the mapping is 71.52%. The weighted overall accuracy is 74%. The Cohen's
Kappa index is 0.69, and the weighted kappa as calculated in this study is 0.7.
"Culture, leisure and sport,” "Hotels and rural hosting,” "Commerce and
residence in the main streets" and "Cemeteries" achieved over 80% user’s
accuracy. "Education,” "Commerce and offices” and "Industry" produced
between 67% to 77% user’s accuracy. For "religious services," "Emergency
and rescue," "Health and welfare" and "Public administration services" user’s

accuracy is 60% or less.
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