Al dayalsyy

/

e
ool S

The Libyan Acat

U'AJS\J\ e‘g.k; eué/z\,'\ubw')’\ 3‘9.‘.1.“ Z\AﬂJM

= &Jm\g\ :\..\?.dn

) pad) claghall alii g 3 oo Jladiay) Cildll o/asin)
Akl slaal) B el g sl ghlia paad
451 _jpan ddhaia gﬁ
(oianlall) dadtadl 33LaY) dAx )3 o cilathaia JlaSiny dadia dllu
GuA psaie Gy arda 1 qllhal) dlae)

Al lae Al e ;g Gl ) cal

#2015



a1 Cran 1) Al

WEAL e 4y GAE T o Tl G 050 ) & 5 o
i Gy Wl GiBAA 3l G 333 Jadl Gap WSl
W) i Al Cafda ai¥ly Ay e Gas (27)

(28)3si i3 &) &) Gladsd) oabie fhe db) 5

aslind) Al G
(28-27) i shid



s1aY)

Jedad) sl g Adid) Ay )
A ?6'““'“ Lal_sia g Llea) g el g g Ll o 9 )
Adlal) g

A e dag)
&) pglida AL Y
& aa e 2132 A
A agldy Alaly ABaal
1 s B ) e agldl



a9 S

Ol yall 5 el 3la 5 GIAN A deae Lagw e 230l g 330l Cpallall o)y i daall
Slo s Gay di e 2eall alls cpall gy I Gluals aeai a5 pmaal dnaag all e
ol (A aale (o S S S Sy deadl 13 ) e ilely adliia) 5 aliad
o By ora sia OS5 lede GlaYL Al Gopd Al ) IS gl JSAL il
O il Candl 13 e Gl atd & ne ol e sSal laslae) 58 J)sh
LAY KAl Al LS Gall 1 JlS) b Y1 ST 2l ey adlges sl
lasis dsloadi cpdll (gshludll daal oy HeSally als dlae gl ) giSall Galialdll
3l 2y Jualdll ) giSall (g S35 Jliie) abae SN, Lgidlia g Leinl o Jsdy Allu )
Sl a5 Wlall Al all Als ) pe pmse gl 8 Y1 &l (g gl decal (IS A
a5l g Gyl Cpn Sl Sl Gadl s 5 i Al diapal€Y) ) el
sladll asle 5 amy o Jladiul) S pal KA IS S8l (651 #3la ) siall 5 (50l el
denal (uigall 5 280l salgd) Y5 (5 sl 3 gane MY KEL Gadly (al
DSl LS llall s SN il g (s sadl alia Y ddasay alaladl ) S 5 dilae
el o and) 13gd A 3 bl g8 A Saele sl saae o as e (Sl e JS

Ao G A Al S 13gn a0 Lglen g da g5l o3 it Las Lgle el
coe gl g Al g

caalill

M~



<l giaal) daild

daial) £ 5 gall
i Al yall 4V
- claaY)
z ill 5 Sl
A Al ginal) 40018
J Jshaall (e
z L3l A G e
L JKEY) e sed
J Al Al adls
? 4 aladY) ARl Al ) asle
2 danaall 1-1
2 Lol dia | 249
3 b g | 3-1
3 Lalal | 4-1
3 Aol ¢ gemge sl Gl | 541
4 Ll | 6-1
4 ngia | 7-1
5 e g dul all Jils | 8-1
5 Gl 2 gas 9-1
7 A Al &l ol 10-1
7 Wl a0 11-1




9 aliall g lallaiadl aal | 12-1
. 3L al) .
Aadal A PR Zﬁ;\l Uaiail ¢
12 dadia 1-2
12 Lz 53 5 A3 poma Ailaia dpay il slaal) 2-2
15 STl a8 gl 3-2
15 &3l aall a8 gall 4-2
16 Ll e bl g daa sl 40 | 522
21 o palic s pldl | 6-2
29 obaall jalias 7-2
30 ) yone dadaia 3 il 8-2
32 el ol | 92
e TIRPNwY ﬁ:ﬂ i ] =
35 = e jledinY) 1-3
47 4 pall Gl sleall alas 2-3
- B\ al) »
Aaial ﬁj j:i 3,
53 Janidl) 1-4
54 Gl aveas 2-4
58 Lo 3835 i) Jlas) Al e 3-4
58 aad) Haall ciblal) 3ac 18 4-4
58 Ay e il A je daleal 4l Slleall 5-4
66 Loall Gaiai | 6-4
79 ) eUaall 4y jadl) ASEAYT Hdi5a 7-4




— S g, )
91 Clalisiuy) 1.5
92 Olpa 5ill 2.5
94 BN

dadall gl
100 Skl g Al J Y aaldll
113 Jasll @il ghad 1 Galal




Jglaadl G gd

laial £ 3 gal) Jyaal) ad
22 #2013-197840u (e o)) all alal) Jaws siall 5 & sannall 1-2
24 02013-21970 4 e 43 sha )l alal) Lo il 5 & sl 2-2
25 02013 - 21970 4w e L)l Ao jud plall (5 el Jass sidll 3-2
26 22013 - 21975 s e LMl oladY alall (5 el Lo sial 4-2
7 1975 (e Aaall LY salall FLoI olasy A giall Al 5.0
22013
28 Diaa¥) 4! 4y yeil) iV aall (5 sl Jaws siall 6-2
40 3 shaiall 43Ul 1-3
44 Glwaiy  yadll e la glaa 2-3
45 Glaasy Jilall ol 1 Jaall 3-3
73 O Ao Aiaall Al jall Addaia d’f“ u@‘&\ ;uaf-. Luj :um 1.4
21990 4w o Ciyial ddiadll diliaidll 45 4l
24 Oy daadied) Al dilaie d'“.“ o= .J.‘\J\ ;uac Lgﬂ :um 5.4
22001 4l o Cayial ddiadll bl 45 )l
-4 Oy daadied) Al dilaie d'“.“ o= .J.‘\J\ ;uac Lgﬂ :um 3.4
22009 4w o Ciyial ddiadll dilaidll 45 )l
78 Al pall dlaie Chiaali 483 i 4-4
78 Al 4 i Y Bl elUadY) 48 shias 5-4
83 199043 & 5,5 30 i s & 5 3all dalise 6-4
83 #2001 Lo & 5550 sprdl s & 50 all Aalise 7-4
83 #2009 4l & 50 surdl 5 g 5 3all Aalins 8-4
85 ¢) padll Gladassall (o 2l Capas 9-4




Jaif JAJ) (g

fadual £ 5 gall Ay Al B
6 aul Al dakaie 1.1
13 Y il age 3 &) jae dihie 1-2
14 21918 ale &l jiaa dihic 2-2
15 G sul dikaia g Mall aalal 3.2
16 (Sl 28 sl 4-2
18 Ll pae dahial 4 5l pall Ay 3l 5-2
32 Al jrae dihaie A il g 5 6-2

N




SSEN) g

dadall £ g gall JS&) a8
22 22013 — 21978 5 _iall oA Loall 5 cabaall s ol Jass e 1-2
— 61978 SJE‘ d)\; h\)ﬂ\z\m‘;fa‘)\)ﬂ\ u\AJJLu}iA
23 " 2-2
22013
o4 sl A Auall ddhie b dgedll dshll aladl Ja sie 3.
22013 — 21970 )
26 22013 - 21975 358l A 7Ll Aol alall Jaws gidll 4-2
7 3yl JBA Al Ledl salull ZULol Slady Ayl Al 5.0
22013 - 21975 )
29 3l A &l jeaal jUael) 40aSd 4y jedl) aladl o siall Y a2s 6.2
22013 - 21971 )
36 2 e i) AUl 4] jualiall 1-3
38 padtsall Guaall ity Lpalsal) 4831 s 2-3
39 el 3 s 3-3
39 adall @y WS Asddl Gl Z gl da oy abag) 4.3
4 e g3l )l
40 5y shatall 43Ul 5-3
41 ¢ yan Caadtl) 4aldal) 6-3
42 g Saall s gall il 43U 7-3
46 (OLI 8 selibaayl yadll g 35 lElaill 4y gall J) sk 9.3
(ETM") 7 - cilaasy elihall il 5 & TIRS)
49 Sl Gl gal) alas &l < 10-3
50 2 jaall Cile laall alas & bl jalias 11-3
93 Gaall 138 (8 Lee L) o3 A dagial) 1-4
celihayl edl 21990 At dndll ddkid A
55 " | o 2-4
5 —cluay
eelihayl 5edll 22001 Al Aol ddhid b pa
56 - ‘ e 3-4
7 -<laasy
eelihayl 5edll 22009 Al Aol ddhid b pa
57 |¢ e 4-4
7~y
daial) £ 3 gl J&d) ‘JJ

L




Dl (e lgle Jeaniall 21990 dind Al ol dshaial 4y

61 | Cllhill sens leasnaai 2 LAND SAT-5 clibhaay) 5-4
Lge Uaitin) 5 i yall
Sl e lele Jeanidl 42001 il il ol ddlaid Ay
62 |l gess leasmaai 3 LAND SAT-7 clbay) 6-4
Lge Uaitin) 5 i yall
Sl e lle Jeanidl 22009 i Al ol ddlaid A e
63 GQlUaill pen g leaasal 2 LAND SAT-7 clbhay! 7-4
Lge Uaitin) 5 i yall
65 Contrast Stretching ¢xball ab ) clibal) s 8-4
BLAN oY) S e Akl oY) S e e Jbe 4
66 (A ) o
58 Ayl Ailaidd 7 bty Aladl) 40 jall as ge il Caioadl) 10.4
22001 4 i
Al L)l et 5 -l Adladl) 4 jall 4a ol Cayial)
70 11-4
1990
Al L)l et 7~y Adladl) 4 jall 4a gall Cayial)
71 12-4
-2001
Al L)l Alaiad 7 -ty Adladl) A jall 4a o) Cayiatl
72 13-4
~2009
74 21990 Aid Lol slhaall s Sl sl dalual Ly Jiias 14-4
75 22001 Al Loyl sUaall s 3l elaall dalisal iy Jiiad 15-4
75 22009 and Lol elaall s il sUnsl) Aalual Jlo Jiai | 16-4
80 4l e (NDVI) bl Jasall CoDEAY) 3550 Gualai Ay 17-4
21990 4l 5 - ciluxy
81 4l e (NDVI) bl Jasall CaDEAY) 3350 Gualai Ay 18-4
22001 42l 7 - iy
82 4 el e (NDVI) bl Jasall GBEAY) jdi5e Gaukai 4 19-4
22009 4l 7 — ciluxiy
84 | +2009. :2001 « 21990 = sind & 5, 3al) daldl iy Jiai | 20-4
86 (+1990) alal NDVI al Jsh ahaial by Jiii | 21-4
86 (+2001) alal NDVI al Jsh ahaial iy Jiiai | 22-4
86 (+2009) ol NDVI il Jsh alaial iy Jiii | 23-4
87 (+1990) ol NDVI il e gl il Jiai | 24-4
daial) £ 32 3all Jeil) o




88

(+2001) alal NDVI asil o e gdaidl iy Jiias

25-4

89

26-4




du))all Jadla
glazll 5 bl gUall) e V) eUaall 8 cpll) Jalasl Jida Zl jall oda il s
A8l lagladl) alaiy ey e Jladiny) S ladiuly Glld g &) jae dilaid (Lo
Ll Lema Jalntill Al ) Jail & s ) byl 03] Aadail) il gl ol (e a3 il
e i) 0 3 1 LeaY sl Gl e Al pall ey, L 5 Lty Ll
Ll 5 - clualy geliball il il jall aladinly daa ,Y1 lelazll aat Jlae
el yals sie 28.5 4lSe jaai 535 22009 - #2001 < sill 7 - il 5 21990
A8l pall Claglaall ki a5 ) 0 4l | leple A slhadll a5 dadleal) Cllee
il ppeady i Lpagaat aay Al al) Aidaid Agiliadl) il yall Caiad o Cua
oY el Jalas 43 jlay 4x sall Caieaill dglee aldie] 5 llall Cuua Lgaal y il jall
Supervised s sall Cauatll il A< Maximum Likelihood Classifier
il elaxll Jaeall @AY b @akis Classification Methods
Sok o« 43,kS Normalized Difference Vegetation Index (NDVI)
W ausdi 5 <l yall 23] Lblatll illeall Jadal) Guadll e Jand 30 ded )l Ciladladll
. (ERDAS — ARC/INFO) gabiss lisxiusa Led 481 jaall e slaall 52016 5y aay
D leie )S3 il (e de gane (I Al Hall sl
Dlrainl) 5 Al jrall Clagleall alai G Al jall 8 geall didels duljall @ jedal 1
A e
Ay A5 %88 Slasl LS aull 5 0p 92 4n sall Caiaill ) 2801 caly 2
Andi ya
Glelaall Glua e o) (8 Lol elaadly bl elaall Gf 4 jall & jedal .3
AU il yell saaad) duie 3l 3l YA 5 AN
dle ) 21990 ple (e Akl 83l de s el Ghlall e 3 uai 3345 4
e (& Ao g el Bhliall e oLl el (A Gl aey S ) 22001
#2009
axy Jail 5l g il glaall g lilal) A5 ) deal Lt s ji8al) amyy Al jall Cual
il aay e i) g Al praldl Sl slaall alai aladin) g o guladl ) Lol g g Lgasans
) 138 5000 1) sl e 5aELY) 5 5 palase By sacay Eapaaill e ALl iy 20 8



Abstract

Misrata is one of the coastal cities in Libya that borders the
Mediterranean Sea and has an area on the satellite image of
369510.24 hectare approximately.

The city undergoes a fast urban development and population
increase. This kind a study of enabled us to determine the actual
positions of vegetation cover and sand cover on the land, and
enabled us to measure their area accurately. At the same time this
study aims to analyze contrast patterns on both plant coverage
and sand cover during the years 1990, 2001 and 2009 for Misrata
city using remote sensing and geometric information system
technologies.

This study has used satellite images of Landsat-5 for the year
1990, Landsat-7 for the year 2001, and Landsat-7 for the year
2009. These satellite images have been classified, corrected,
bands gathered, and cut as needed.

Maximum Likelihood Classifier was used« which is the method of
supervised classificationc as one of the classification methods
which is required gathering field data from all of the study area as
samples called “training areas”.

The accuracy of classification has been assessed and the
accuracy overall for the classified image reached (92%) and
Kappa statistical assessment was (87%). The relative increase of
the accuracy overall was due to the usage of three categories of
the land plant cover, sand cover, and other covers. This enabled
us to use less spectral interference between these covers and the
Normalized Difference Vegetation Index (NDVI). NDVI has been
applied as one of the digital treatments that works on spectral
iImprovements so that to detect and monitor vegetation cover and
hence measuring the area accurately. This assists in describing
the condition and the spatial distribution of vegetation in the study
area.



This study has concluded to assure that Remote Sensing and
Geographic Information System (GIS) technologies might have the
ability to produce an accurate maps for the land covers.

The study recommend strongly the use of remote sensing and the
Geographic Information System (GIS) technologies to study
changes in Land covers which is one of the less costly techniques
to study large areas in particular.
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1941 23.3] 270 30.7]| 311|294 | 276 | 25.7]| 218|226 | 16.9| 16.7 1975
1991 21.0] 271 305|330 318 29.3| 26.7| 227 | 17.7| 17.0| 16.3 1976
18.3]1 245] 26.8| 30.7| 31.7]| 356 | 299 | 28.2| 23.5| 23.3]| 23.2| 17.2 1977
2041199112441 30.2 | 31.2]130.1]1319]282]| 253]206] 21.1] 19.0 1978
1851 31.0] 286 | 289 | 315 29.0| 285 | 23.3| 214 | 210 20.1| 17.9 1979
16.7 ]| 23.2 ] 26.7 | 28.2| 295| 28.2| 276 | 240 | 20.2| 195| 17.0| 18.8 1980
20.21 209 275| 30.7| 30.8 ]| 29.8| 29.3| 255 | 23.2| 21.2| 16.6 | 18.8 1981
16.7]1 215 271|314 | 324 | 31.0| 239|236 | 220 195| 176 | 18.4 1982
1751 23.3]1 256 | 29.4| 31.7]| 298| 265| 25.0| 22.7| 19.8| 17.4 | 155 1983
178 23.2 | 27.2| 304 | 31.7]28.2| 256 | 27.7]| 31.3| 191|174 | 17.1 1984
1911 24.7] 26.3| 28.4| 300 29.7| 30.3| 26.3| 23.6| 20.2| 20.2 | 17.3 1985
17.0] 20.8] 26.3| 30.1 | 31.3| 29.7| 274 | 249 | 22.3]| 19.4]| 195| 17.0 1986
20812241 284131.2]319]308]29.1]233|222]18.0] 185] 17.8 1987
16911 23.1]1 275] 30.3| 31.0] 30.7] 29.9]1 288 229] 19.7]| 17.8 ]| 18.8 1988
187 | 234 290.0 [ 306 | 310 | 302 [ 202 | 254 [ 227 [ 198 | 184 | 174 | 1989
18.7]1 23.8]1 305 32.2] 30.4] 30.2] 30.6 ] 25.8]| 23.3] 200 19.2] 171 1990
1691 240 299 | 320 30.7] 29.8| 2851 23.8| 20.7] 219 18.2 | 17.2 1991
20.0]1 2421 33.0]1299] 30.8] 28.7]| 28.2] 238 235]188] 17.0] 16.9 1992
1981 2441 29.7]| 306 | 31.5]1 319 2941 26.2]| 23.4] 20.7]| 164 17.2 1993
19212341 279|316 3221 29.7]| 2881 288 23.3] 20.8| 20.0| 18.8 1994
20712221 25213121 326|314 312271} 21.8] 205] 20.0] 16.8 1995
2121 23.3]| 27.2| 32.3| 344 31.3| 28.1| 27.3| 22.3| 19.9| 18.7 | 19.3 1996
196|242 275 305| 323 324 | 336 | 258 21.1| 18.4| 18.3| 19.0 1997
18.0] 22.8] 29.2| 322 | 31.7]| 31.1| 30.7]| 26.0| 24.7| 18.7] 185 | 18.1 1998
192123911 295|318 340 305 324 29.7| 245| 210| 174 | 17.7 1999
21.0]1 25.0] 28.3| 31.7| 31.0] 30.8| 28.2| 26.6 | 244 209 ]| 169 | 16.1 2000
18512441 295|326 | 31.3] 331|286 | 279| 23.1| 249 | 17.2| 19.8 2001
1991 236 28.3| 30.8| 33.1] 33.3| 285 | 27.3| 243|221 19.7| 16.7 2002
19512491 320| 315 326 | 33.3| 296 | 254 | 23.7| 185 | 16.7 | 19.4 2003
1981 23.3]1 31.1] 29.3]| 326 ] 30.0] 29.3] 25.3]1 23.9] 21.3] 204 ]| 17.6 2004
185 23.7]1 281|309 | 3151 324 287|274 240] 210 17.3] 16.1 2005
2011 226] 28.1]130.2]338]31.2]129.3]270|245] 2061|179 16.3 2006
1851 23.3]1 282 31.1]| 329 28.7]| 32.1] 25.3]| 22.0] 205 19.2] 20.0 2007
1501 20.3)1 245|271 279 28.0| 2421 22.7] 20.0] 170 13.7] 14.3 2008
2231 23.0] 268 31.0] 323|314 288]24.1|228] 20.8] 18.7] 19.0 2009
2141 258] 284130.1]315]304]301]280|24.0] 23.8] 23.3] 20.0 2010
19.4 | 24.5 | N S N 7.7 | 19.5 | 2011
19.3]1 2561 304|331 3361338 31.1]271]|266] 186 16.3| 16.5 2012
18.4 ]| 23.4| 30.7] 33.2| 32.6] 28.9 32| 28.9] 26.5| 24.7] 19.2 | 18.6 2013
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114112311851 219]228]21.1]185] 16.6| 13.1| 11.4| 10.1| 08.8 1975
08.7]11.3]1173]20.1]121.0]214] 18.2]16.2] 12.4] 10.0] 07.5] 08.3 1976
09.6]13.2] 15.7] 188 205|225 178 155] 11.6] 09.4 ]| 08.8 | 07.6 1977
089]1241171] 204 | 217|188 | 17.5]113.3] 1271 09.1] 09.0 | 07.7 1978
09.0] 109 17.7] 189 20.8 ] 196 18.1 ] 13.7]| 124 ]| 11.4 | 09.6 | 09.1 1979
08.4]153]17.7]19.6]211]193]|175]|146]122]085)] 07.6 ] 05.4 1980
099] 13.7]118.7] 207 226 ]| 214 19.7]1 154 13.6| 11.7] 08.4 | 06.7 1981
09.1]13.8]19.8] 213225220 19.1| 15.7] 14.2] 10.7] 09.1] 09.3 1982
08.7]152]179] 218|226 20.9]| 19.0| 158] 12.3] 09.6 | 08.8 | 09.5 1983
095]13.3]19.2] 208|224 |21.3]|17.3]| 16.8] 12.0] 10.5]| 08.6 | 07.7 1984
1051140 1721198 21.7] 20.7] 19.3] 16.0] 13.3| 104 | 10.2 ] 08.1 1985
08.1]134117.7]21.2]222]200] 19.0] 154 144 ] 12.1] 10.4 | 08.7 1986
1351146204 220] 2341 21.7] 19.3] 15.2| 12.6 ] 10.3 | 09.6 | 08.0 1987
1051146196 215|230 226]21.2|179]|145| 1051 11.4] 109 1988
108 | 148 196 | 218 | 227 | 215 | 198 | 163 | 138 | 11.4 | 102 | 09.5 | 1989
10.1]1 15412111229 229]|221]205])175] 152|128 11.2] 104 1990
1051 139 205]224]1225]21.8] 19.4] 15.7] 134 | 12.8]| 10.0 | 09.6 1991
1111166 206 222]123.0]21.1]19.1]16.1] 13.0] 11.4] 09.7 | 09.7 1992
11.9] 15.7]1 199 2271 23.0] 220] 206 ] 16.7 | 13.6 | 11.1 | 09.3 ]| 10.5 1993
106 ] 1551 196 226 23.8| 22.3] 196 | 17.0] 13.3| 12.2] 09.7 ] 10.9 1994
11.1]133]118.1]1235]240]226] 214 158 13.1| 11.6] 10.2 ] 07.3 1995
108 14217512321 23.3]216]19.9]16.8] 13.9] 11.0] 09.7 | 10.2 1996
1051 148|194 2251 2341229] 221|164 | 124 10.9]| 10.2 | 10.0 1997
10.7]1 13.7]1 20.2 | 235|242 | 22.7] 20.2| 175|156 | 11.0] 11.8 ] 10.3 1998
10.8]1 165 216 239|247 225] 220 185] 14.3| 1241 094 ] 11.0 1999
13111561198 22.7]23.3]229]20.2] 189 15.1] 12.1] 09.8 | 08.6 2000
11.3]116.3]121.1]1245]|240] 23.1]196] 18.3]| 14.2| 1441 10.0] 10.5 2001
11.0] 150 195 228 243 | 24.0] 19.7| 17.8 | 15.0| 13.3 | 10.9 ] 09.6 2002
114 161|226 2382441 250)] 216] 174|144 11.0] 10.0] 10.9 2003
11.0] 1491 20.1121.7]| 240] 222] 199 17.2]| 148 | 1281 11.8] 09.9 2004
116 1521203 23.4]1239]236]203]17.3] 139 124] 08.8] 08.6 2005
1261 1501 198 23.2] 156 | 23.8] 206 ] 18.2]| 149 11.6 | 10.1| 08.8 2006
109] 14511951 230|242 234]215]|179]| 157|115 11.8] 12.1 2007
10.8]116.3] 20.7]1 235|241 243]21.3]189] 159 1251 09.8] 11.5 2008
126] 146 1941 238|244 23.8] 20.7]17.3]| 14.3| 1231 09.9] 10.9 2009
1261 166 199 23.1]1240] 23.1]21.4] 183 16.6| 136] 13.2] 11.2 2010
09.8 ] 13.9 08.91] 11.9 2011
105]1 158 198 21.5]| 23.7]| 23.4] 199 16.6 | 13.7| 09.5] 06.5 | 08.8 2012
10.3] 144 | 19.0] 23.1] 23.6] 19.0] 21.8] 18.1] 14.6] 12.1] 08.8 ] 09.0 2013
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1978 | 125 [ 151 [ 149 [ 100 [ 207 | 247 [ 245 [ 264 | 253 [ 208 [ 162 [ 147
1979 | 141 | 149 | 162 | 169 | 185 | 233 [ 243 [ 262 | 23.9 [ 232 [ 210 [ 138
1980 | 117 | 123 | 140 | 162 | 193 | 226 | 238 | 253 | 23.9 [ 224 [ 193 [ 126
1981 | 128 | 125 | 165 | 184 | 205 | 245 | 256 | 267 | 257 | 231 [ 17.3 [ 151
1982 | 139 [ 134 | 151 [ 181 | 198 [ 248 [ 265 [ 245 [ 26.4 [ 235 [ 17.7 [ 129
1083 | 125 [ 131 | 147 [ 175 | 204 [ 228 [ 254 [ 271 [ 256 [ 21.8 [ 193 [ 131
1984 | 124 | 130 | 148 | 167 | 223 | 215 | 248 | 27.1 | 256 | 232 [ 183 [ 137
1985 | 127 | 152 | 153 | 185 | 21.2 | 248 | 252 | 259 | 241 [ 21.8 | 19.4 [ 148
1986 | 120 | 150 | 158 | 184 | 202 | 232 | 249 | 268 | 257 [ 220 [ 17.1 [ 126
1087 | 120 141 [ 142 [ 174 | 193 [ 242 [243 [ 277 [ 266 [ 244 [ 185 [ 172
1988 | 14.9 | 146 | 150 | 187 | 234 | 256 | 267 [ 27.0 [ 259 [ 236 [ 189 [ 137
1989 | 135 143 | 156 | 182 | 208 [ 245 [ 258 [ 268 [ 262 [ 24.3 [ 191 [ 147
1990 | 138 | 152 | 164 | 193 | 21.7 | 256 | 262 | 26.7 | 27.6 | 25.8 | 19.6 | 14.4
1901 | 134 | 141 | 17.4 | 171 | 198 | 240 | 258 | 266 | 27.2 | 25.2 | 19.0 | 137
1992 | 133 [ 134 | 151 | 183 | 200 | 237 [ 249 [ 269 [ 261 [ 268 [ 204 [ 156
1993 | 139 [ 129 [ 159 [ 185 | 215 [ 250 [27.0 [ 27.3 [ 26.7 [ 248 [ 201 [ 159
1904 | 149 [ 149 [ 165 [ 183 | 229 [ 242 [26.0 [ 280 [ 27.1 [ 238 [ 195 [ 149
1995 | 121 | 151 | 161 | 175 | 215 | 263 | 27.0 | 283 | 27.4 [ 21.7 [ 178 [ 159
1996 | 148 | 142 | 155 | 181 | 221 | 240 | 265 | 289 | 27.8 [ 224 | 188 [ 16.0
1997 | 145 | 123 | 147 | 168 | 21.1 | 279 [ 27.7 [ 27.9 | 265 [ 235 [ 195 [ 151
1908 | 142 [ 152 [ 149 [ 202 | 218 [ 255 [ 269 [ 28.0 [ 27.8 [ 24.7 [ 183 [ 144
1009 | 144 [ 134 [ 167 [ 194 | 241 [ 272 [ 265 [ 204 [ 2790 [ 256 [ 202 [ 150
2000 | 124 | 134 | 165 | 197 | 228 | 242 [ 269 [ 272 [ 27.2 [ 241 [ 203 [ 171
2000 | 151 | 146 | 196 | 187 | 231 | 241 | 281 [ 27.7 | 286 | 25.3 | 20.4 [ 14.9
2002 | 132 [ 153 | 17.7 | 197 | 226 | 241 [ 287 | 28.7 | 26.8 | 23.9 [ 193 | 155
2003 | 152 [ 135 [ 148 | 101 | 214 [ 256 [ 202 [ 285 [ 27.7 [ 273 [ 205 [ 155
2004 | 138 [ 161 | 171 | 194 | 212 [ 246 [ 261 [ 283 | 255 [ 256 [ 191 [ 154
2005 | 130 | 131 | 163 | 184 | 216 | 242 | 276 | 27.4 | 266 | 23.9 | 19.2 [ 14.9
2006 | 126 | 139 | 158 | 189 | 222 | 246 | 27.1 | 291 | 26.4 [ 137 [ 186 [ 161
2007 | 160 | 155 | 161 | 186 | 212 | 261 | 265 | 28.2 | 26.6 | 235 | 18.9 | 147
2008 | 143 [ 137 | 170 | 200 | 227 | 242 [ 280 [ 27.9 | 27.4 | 245 [ 203 | 150
2009 | 151 [ 143 [ 164 | 182 | 206 | 247 [ 277 [ 282 [ 27.0 [ 232 [ 188 [ 174
2010 | 155 [ 17.6 | 180 | 197 | 225 | 252 [ 269 [ 27.7 | 26.3 [ 23.8 | 21.0 | 16.8
2011 | 155 | 14.3 185 | 14.0
2012 | 123 [ 113 | 143 | 194 | 215 | 253 [ 285 [ 286 | 26.8 [ 249 [ 205 [ 147
2013 | 134 | 136 | 178 | 201 | 229 [ 241 [ 269 [ 27.9 [ 27.5 [ 245 [ 187 | 143
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1980 | 1018.01012.5] 1012.9 [ 1013.9 | 1011.5 | 1014.0 [1014.2[1015.0]1018.0|1014.7|1017.2|1017.6
1981 | 1016.3 [1017.5] 1014.5 [ 1013.8 | 1014.1 [1013.9[1015.3[1014.2[1016.5|1017.6|1021.5]1014.8
1982 | 1017.4 [1017.2] 1016.8 [ 1011.0 [ 1017.1 [1016.0[1015.2[1014.4]1016.2|1018.8]1018.3[1019.5
1983 | 1027.4 [1019.1] 1017.0 [ 1015.7 [ 1014.1 [1015.7[1014.9]1014.5]1015 8 |1019.3]1015.5]1018.2
1984 | 1019.9 [1014.7] 1012.4 [ 1013.6 [ 1010.5 [1016.9 [1016.6[1014.6 [1014.6[1017.2]1016.1 10182
1985 | 1018.71014.1] 1012.8 [ 1013.9 | 1010.9 [1014.4 [1012.0[1011.2]1016.9[1018.9]1017.3]1019.4
1986 | 1018.5]1012.5] 1016.3 [ 1012.6 | 1016.5 [ 1013.2 [1014.8 [1014.4]1015.7]1017.5]1019.1 [1021.5
1987 | 1018.9 [1015.0] 1014.9 [ 1018.2 | 1013.7 [1016.1 [1013.7[1014.3]1016.6 |1017.8]1015.9 [1020.5
1988 | 1018.7 [1016.6] 1016.1 [1013.1 [ 1013.1 [1011.7]1013.6[1013.4]1016.1 [1017.5]1017.7]1018.6
1989 | 1021.1 [1017.6] 1016.8 [ 1014.3 [ 1013.8 [1013.8 [1014.2[1014.3]1016.2|1016.8]1016.81019.5
1990 | 10215 [1022.0] 1014.2 [ 1014.3 [ 1014.7 [1014.2 [1014.5[1015.6 [1016.4 [1015.4[1014.2]1016.8
1991 | 1022.1]1016.9] 1018.5 [ 1014.3 | 1014.9 [1014.1 [1014.1[1014.9]1016.1]1018.6]1015.2[1020.3
1992 | 1024.7 [1022.7] 1018.5 [ 1013.6 | 1013.8 [1012.8 [1014.6 [1015.2[1017.5|1013.5|1019.8]1018.5
1993 | 1025.4 [1020.7] 1014.1 [ 1014.1 [ 1013.1 [1014.1 [1016.0[1015.1[1014.4]1015.2]1016.1 [1020.2
1994 | 1017.0 [1016.6] 1019.8 [ 1012.0 [ 1014.3 [1016.5 [1013.5[1014.3]1015 3]1014.8]1019.5]1023.5
1995 ]1020.11019.6] 1015.3 [ 10135 | 1015.7 [ 1012.6 [1012.7[1012.8]1013.7]1018.6 [1017.8[1017.7
1996 | 1013.5]1012.4] 1014.8 [ 10135 | 1013.2 [ 1015.8 [1015.5[1013.4]1012.6 [1017.9]1019.5[1015.1
1997 | 1019.51025.1] 1018.5| 1015.2] 1015.0] 1011.7]1014.8] 1014.9] 1015.7] 1014.4] 1013.6] 1016.7
1998 | 1019.31022.8] 1018.5 1012.9] 1012.9] 1016.5] 1013.3] 1013.8] 1013.4] 1017.1] 1016.3] 1020.4
1999 | 1017.1]1017.6] 1014.1] 1017.1] 1015.6] 1014.8] 1013.2] 1013.9] 1013.2[ 1017.5] 1017.3[ 1018.8
2000 | 1021.5[1023.6] 1019.8] 1012.2] 1014.2] 1016.4] 1013.4[ 1015.9] 1013.9] 1016.8 1017.7] 1018.6
2001 | 1018.5[1018.6] 1015.3] 1014.1] 1013.6] 1015.3] 1013.8] 1014.3] 1013.6] 1019.5[ 1017.1] 1018.4
2002 | 1026.3[1019.8] 1014.8] 1013.1] 1014.2] 1015.7] 1012.8] 1013.0[ 1014.1] 1017.4] 1015.6] 1017.9
2003 | 1016.2[1016.1] 1019.4] 1013.0] 1015.1] 1013.7] 1014.5 1014.5] 1015.7] 1014.5] 1017.6] 1016.3
2004 | 1016.1[1020.8] 1019.2] 1013.1] 1013.0] 1015.3]1014.5[ 1014.2] 1016.8] 1016.4] 1016.4] 1017.7
2005 | 1020.0[1015.3] 1017.0] 1014.4] 1015.5] 1015.1]1014.0[ 1013.7] 1015.5] 1018.3] 1017.8[ 1017.3
2006 | 1017.4]1014.2] 1015.1] 1013.9] 1016.0] 1017.5] 1015.2] 1011.9] 1014.6] 1015.5] 1020.9] 1023.4
2007 | 1024.4]1015.9] 1014.4] 1014.1] 1013.3] 1012.7] 1013.8] 1012.8] 1016.3] 1014.4] 1016 5] 1019.8
2008 | 1013.5[1012.4] 1014.2] 1013.5] 1013.2] 1015.9] 1015.5{ 1013.4] 112.6] 1017.9] 1019.5] 1015.1
2009 | 1014.2 [1014.9] 1015.0 [ 1013.4 [ 1016.1 [1014.2 [1014.7]1014.4[1013 8[1014.4[1018.81014.1
2010
2011 | 1018.8] 1015.7 1019.7] 1020.5] 1024.8
2012 | 1022.9] 1019.8] 1023.7] 1013.8] 1017.6] 1017.1] 1015.8] 1017.0] 1017.8] 1016.8] 1018.5] 1021.6
2013 | 1020.4] 1017.6] 1013.4] 1016.6] 1015.5| 1017.7] 1017.8] 1016.4] 1017.6] 1021.3] 1016.9] 1024.9
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1992 | 03.0 [ 042 [ 059 [ 078 | 051 [ 06.4 [ 044 [ 042 [ 06.0 | 108 [ 055 | 05.4
1993 | 041 [ 040 [ 064 [ 066 | 068 [ 06.8 [ 069 [ 055 [06.1 | 065 [05.8 [ 05.0
1994 | 062 | 081 | 054 | 07.0 | 077 | 06.2 | 04.9 | 051 | 06.2 | 05.4 | 04.6 | 04.4
1995 | 046 | 052 [ 065 | 063 | 081 | 07.7 [ 059 [ 065 [ 06.3 | 03.6 | 07.3 | 05.4
1996 | 059 [06.2 [ 045 [ 069 [ 064 [ 06.1 [o07.4 087 079 [ 087 [06.4 [ 078
1997 | 053 [ 048 [ 049 [ 057 [ 069 [09.8 [o7.1 [07.4 [0s1 [ 052 [07.3 049
1998 | 042 [ 039 [ 051 [ 066 [ 058 [ 087 Jos9 [ o051 [o7.1 ] o76 [055 [o0a7
1999 | 041 [ 045 [ 056 [ 070 [ 085 [ 09.0 [ 059 [ 066 [ 056 | 059 [06.3 [ 052
2000 | 036 | 042 | 045 | 061 | 062 | 050 | 06.2 | 053 | 08.4 | 06.7 | 06.6 | 06.0
2000 | 057 [055 [ 071 [ 061 | 085 | 053 [07.1 [05.3 [ 065 | 056 [06.9 [ 05.1
2002 | 03.7 [049 [ 071 [ 066 | 067 [ 053 [07.1 [06.7 [06.2 | 06.6 [ 06.6 [ 05.0
2003 | 057 [052 [ 036 | 055 | 051 | 043 [ 058 [ 047 [ 054 [ 06.0 [ 055 [ 055
2004 | 049 [048 [ 045 [ 057 [ 058 [ 059 [ 042 [ 061 [o056 [ 067 [06.1 [ 06.0
2005 ]| 045 [06.1 | 051 | 065 | 064 | 051 | 06.7 [ 059 [ 06.9 | 052 [ 05.4 [ 03.9
2006 | 035 | 043 | 047 | 065 | 056 | 067 | 051 | 075 | 04.9 | 053 [ 04.0 [ 048
2007 | 045 [ 046 | 047 | 035 | 059 | 07.7 [ 048 [ 06.6 [ 066 | 06.7 [ 06.8 [ 04.8
2008 | 037 [041 [ 061 [ 07.9 [ 07.0 [ 043 [06.0 [ 047 [ 065 [ 06.7 [ 065 [ 046
2009 | 055 [07.0 [ 078 [ 057 | 051 [ 055 [06.6 [ 065 [ 065 | 07.7 [06.7 [ 101
2010
2011 | 05.0 | 07.0 04.6 | 04.3
2012 | 044 [ 059 | 048 | 088 | 072 | 071 | 089 084 [09.2 | 07.9 [07.1 [ 063
2013 | 06.7 [07.9 | 09.7 [ 102 [ 09.8 [ 09.1 [o7.9 [ 075 [ 080 [ 091 [06.9 [ 041
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#4 ol | AR o [ d [ s | e | s o || paatisns | s 68T [ e g [ mpanss
1970 71 | e5 56 61 70 75 | 2 | 72 75| 65 | 69 | 68
1971 69 | 73 60 61 69 65 | 2 | 77 | e9 | 70 | e8 | 75
1972 74 | o6 69 65 65 67 | 70 | 72 [ e5s | 72 [ 68 | 77
1973 73 | 71 73 67 66 67 | 65 | 70 | 64 | 70 | 77 | 70
1974 76 | 72 69 67 68 70 |7 |72 2]
1975 75 | 75 61 71 67 70 [ 72 [ 727236 [6 [ 73
1976 82 | 8o 67 75 79 73 | 72 [ 59 [ 77 77 e | 73
1977 8l | es8 73 66 68 71 |70 [ 57| 7227 | 74
1978 79 | 80 72 66 63 68 | 72 | 72 | 5 | o | 73 | 63
1979 63 | 60 71 65 72 g0 | 84 | 78 | 78 | 67 | 690 | 73
1980 67 | 72 72 75 72 72 | 3 [ 74 | 79 [ 60 [ 70 | 65
1981 74 | 73 72 72 71 70 |70 777 ] 236 | 52
1982 66 | 65 64 63 74 62 | 67 | 67 | 76 | 74 | e5 | 66
1983 73 | 61 65 69 72 76 | 80 | 75 | 69 | 71 | e8 | 61
1984 68 | 69 68 67 65 73 | 74 | 70 | e6 | 3 | 60 | 73
1985 65 | 65 69 65 67 70 | 5 [ 72 | 75 [ 65 | 61 | 68
1986 64 | 55 69 70 72 75 | 74 [ 74 [eo | 72 [ 73 | 72
1987 61 | 64 68 69 73 73 | 75 | 70 | 69 | 69 | 65 | 64
1988 70 | 67 68 71 67 73 | 79 [ 3| 73| 3|67 | 75
1989 67 | o5 67 67 70 73 | 5 [ 3] 706 | 67 | 68
1990 68 | 65 67 68 70 73 | 75 | 74| 70 | 8 | 69 | 68
1991 69 | 67 69 71 68 73 | 3 [ 75 [ e6 | 66 | 61 | 69
1992 73 | 70 64 62 73 73 | 78 [ 75 | e8 | 57 | e8 | 60
1993 69 | 71 62 63 68 71 | 6o | 73 | 71 | 60 | 67 | 68
1994 68 | 60 68 67 69 72 | 76 | 75 | 72 | 72 | 74 | 67
1995 66 | 67 62 66 63 68 | 5 | 3 | 2 [ 72 [ 60 | 65
1996 66 | 67 72 65 70 74 | 69 | 69 | 70 | 62 | 63 | 57
1997 67 | o8 68 66 68 65 | 3 | 72 | 74 |74 [ e2 | 71
1998 71 | 76 72 68 73 6 | 75 | 75 | 69 | 64 | 69 | 67
1999 73 | o7 69 64 64 63 | 2 | 76 | 74 | 60 | 5 | 63
2000 71 | 71 71 71 73 77 | 3 | 75 | 65 | 63 | 68 | 64
2001 62 | 71 66 69 70 74 |72 [ 75 [ 72 [ 72 [ 66 [ 68
2002 70 | 74 66 69 71 75 | 74 | 72| 3| 68 | 67 | 69
2003 67 | 69 76 72 76 g0 | 74 [ 75 [ 74 | 2 | 70 | o7
2004 71 | 72 74 70 72 72 | 8 [ 3 | 70 | 67 | 67 | 70
2005 76 | 65 73 70 74 74 | 70| 3] 2] 7| 72 ] e
2006 78 | 73 76 71 73 67 | 5 | 70 | 76 | 76 | 75 | 74
2007 74 | 76 73 81 76 60 | 80 | 75 | 72 [ 70 | 64 [ 74
2008 78 | 75 69 69 70 go | 74 | 77 | 70 | 8 | 66 | 72
2009 70 | e2 63 70 74 74 | 2 [ 72 75 [ 68 | 67 | 54
2010 61 | 61 68 73 65 67 | 74 | 73 | 721 | 67 | 58 | 55
2011 72 | 1 68 | 68
2012 70 | 61 70 56 62 63 | 59 | 60 | 58 | 62 | 60 | 61
2013 63 | 59 58 57 60 64 | 65 | 67 | 66 | 60 | 64 | 75
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e Rl B Tl TN Ry U PR PP T B BT S B
1970 | 06.76 | 09.06 | 07.48 | 08.04 | 10.34 | 11.35 [12.29 [ 12.73 | 09.56 [ 08.75 [ 07.51 | 05.57
1971 | 06.44 [07.37 | 07.88 | 08.27 | 08.36 | 10.96 | 11.40 [ 11.96 | 08.45 | 07.90 [ 06.95 [ 05.81
1972 [ 06.60 [07.40 ] 07.87 [ 07.02 | 08.32 [ 09.36 | 11.90 [ 10.97 [ 07.29 [ 07.47 [ 08.10 [ 06.75
1973 | 07.04 [07.47 | 06.80 | 08.27 | 11.25 | 06.67 [ 12.10 [ 11.70 [ 09.48 [ 08.01 [ 07.17 | 05.60
1974 | 06.35 |08.89 | 06.97 | 08.74 | 11.56 | 10.69 | 12.32 [ 11.12 [ 08.52 | 06.36 [ 07.02 [ 04.18
1975 [ 05.04 [06.12] 07.89 [ 07.91 | 08.83 [ 10.13 [12.77 [ 11.39 [ 00.88 | 07.68 [ 07.02 | 04.94
1976 [ 0554 [05.74 | 06.71 [ 08.37 | 08.61 [ 10.90 [11.24 [12.31 [ 09.29 | 07.25 [ 06.33 | 05.45
1977 | 06.81 [07.48] 08.86 | 09.90 | 08.05 [ 11.06 | 11.07 [ 11.41 [ 08.54 | 07.96 [ 06.85 | 05.52
1978 | 05.59 [07.23] 08.33 [ 09.00 | 09.59 | 09.64 | 11.06 [ 11.05 | 09.69 | 06.93 [ 05.52 [ 07.82
1979 | 06.13 [ 06.96 | 08.05 | 08.56 | 09.27 | 10.79 [ 12.15 [ 10.75 [ 08.23 [ 09.92 [ 06.61 | 06.55
1980 | 07.53 [07.18] 08.06 | 09.94 | 09.79 [ 10.28 [ 12.95 [ 11.37 [ 09.51 [ 07.34 [ 06.90 [ 05.77
1981 [ 05.10 [07.83] 07.97 [ 07.31 | 09.06 [ 10.19 [ 10.80 [09.11 [ 08.81 [ 07.11 [ 06.51 [ 06.54
1982 | 06.93 [06.52 | 08.08 | 05.99 | 10.74 [120.32] 12.00 [ 11.12 | 09.38 | 06.18 | 06.39 [ 05.45
1083 | 05.80 [07.07 | 07.05 [ 07.52 | 07.77 [ 10.25 [ 11.18 [ 10.52 [ 08.41 [ 07.00 [ 07.03 | 07.05
1984 [ 07.36 [07.08] 08.13 [ 08.81 | 05.18 [ 10.65 [ 12.79 [ 10.62 [ 08.73 [ 06.63 [ 07.15 [ 05.80
1985 | 06.72 [07.11] 07.14 [ 07.98 | 07.84 [ 10.94 [ 11.47 [11.42 ] 09.74 | 08.99 [ 07.35 [ 05.44
1986 | 07.24 [08.09 | 07.78 [ 08.88 | 10.23 [ 10.58 [ 11.66 [ 12.60 [ 09.30 | 08.22 [ 05.92 | 05.69
1987 [ 07.26 [06.38] 06.18 [ 09.98 | 08.10 [ 11.39 [ 11.36 [ 12.00 [ 10.12 | 07.59 [ 05.90 | 04.76
1988 | 06.34 | 06.54 | 08.08 | 08.31 | 09.16 | 07.61 | 11.01 [ 11.46 | 09.20 | 08.51 [ 06.03 | 04.63
1989 | 06.84 [06.18] 07.79 [ 08.61 | 08.49 [ 09.86 [ 11.77 [12.20 [ 09.42 [ 07.12 [ 08.14 [ 07.55
1990 [ 04.76 08.08] 07.16 [ 08.05 | 08.22 [ 11.36 [12.17 [ 11.68 | 09.91 | 08.34 [ 06.04 | 06.77
1991 | 06.10 [07.30 | 07.90 [ 09.50 | 08.40 [ 10.00 | 12.40 [ 11.80 [ 09.60 | 07.75 [ 07.56 | 04.06
1992 [ 05.29 [06.61] 06.24 [ 09.95 | 08.14 [ 10.10 [ 11.75 [ 11.67 [ 09.89 [ 08.42 [ 07.60 [ 07.60
1993 | 06.52 [ 05.50 | 08.53 | 09.94 | 11.00 [ 11.00 | 12.30 [ 11.80 [ 09.70 | 08.70 [ 05.60 | 06.50
1994 | 06.20 [08.01 ] 08.15 [ 07.81 | 10.30 [ 11.50 [ 12.05 [ 11.75 [ 10.10 [ 08.02 [ 07.60 [ 06.60
1995 [ 06.93 [08.50 | 07.68 | 08.27 | 10.60 [ 09.46 [ 12.37 [ 11.46 [ 08.15 [ 07.54 [ 07.20 [ 07.32
1996 | 06.80 | 07.70 | 07.62 [ 08.49 | 09.63 | 09.82 | 12.00 [ 11.53 | 08.58 | 08.27 [ 07.99 [ 07.75
1997 | 06.75 [08.34 | 08.80 | 09.29 | 10.85 [ 09.43 | 11.85 [ 11.29 [ 09.20 | 07.94 [ 08.13 | 06.38
1998 | 06.58 [07.05] 08.09 [ 09.18 | 08.63 [ 10.55 [ 12.40 [ 12.74 [ 09.63 | 09.05 [ 07.97 [ 04.93
1999 | 06.15 [07.87 | 08.13 [ 09.18 | 10.94 [ 11.40 [ 12.52 [11.43 ] 00.67 | 08.23 [ 05.50 [ 04.67
2000 | 06.40 | 07.81 | 08.88 | 09.30 | 08.71 | 12.40 | 12.05 [ 11.26 [ 09.93 | 06.56 [ 07.86 [ 06.23
2001 | 07.87 |08.15 | 08.33 [ 08.72 [ 09.67 [ 12.41 [ 11,52 [11.25 [ 07.99 [ 09.06 [ 06.24 [ 06.23
2002 | 06.45 | 07.97 | 08.02 | 08.85 | 09.54 | 11.53 | 10.43 [ 10.10 | 08.28 | 09.13 [ 06.88 | 07.83
2003 | 06.79 | 06.39 | 07.95 | 09.26 | 10.82 [ 10.99 [ 11.97 [11.89 [ 08.63 | 07.68 [ 07.24 [ 06.60
2004 | 07.05 | 07.28 | 0557 [ 08.70 | 09.52 [ 11.99 [ 12.42 [ 10.96 [ 09.66 | 08.88 [ 07.22 | 06.48
2005 | 05.42 | 07.59 | 07.29 | 08.87 | 10.95 | 10.53 | 11.01 [ 10.73 | 08.98 | 08.65 [ 07.50 [ 04.50
2006 | 06.13 | 06.92 | 09.09 | 08.87 | 09.85 | 11.58 [ 12.13 [ 11.07 [ 09.32 | 08.28 [ 06.67 [ 06.13
2007 | 06.57 [06.87 | 08.78 | 07.58 | 10.63 [ 11.75 [ 12.14 [ 11.03 [ 09.96 [ 07.89 [ 07.68 | 06.31
2008 | 06.28 | 08.27 | 08.68 | 09.05 | 09.45 | 11.29 | 11.82 [ 11.51 [ 08.87 [ 06.71 [ 07.36 | 05.60
2009 | 06.36 | 07.83 | 07.93 [ 09.64 | 10.41 [ 11.24 [ 12.22 [ 10.97 [ 08.90 [ 08.34 [ 07.97 [ 07.00
2010 | 07.07 |07.72 | 07.62 | 08.42 | 09.11 [ 09.22 | 12.44 [ 11.57 [ 08.92 [ 07.35 [ 07.25 [ 06.15
2011 | 07.31 | 06.58 08.06 | 06.16
2012 | 06.07 [ 07.93 ] 07.34 [ 09.40 | 10.41 [ 11.69 | 11.58 [ 11.35 [ 10.07 [ 07.86 [ 06.68 | 06.53
2013 | 07.13 | 08.38 | 07.59 | 09.20 | 07.80 | 12.15 | 10.43 [ 11.35 | 09.18 | 09.08 | 06.47 | 05.30

110

&l yaa Adgaal AlSad) )il -1




daal) 1ol dalaa
A0 paa Aday Aaal) Jad) iSay S gkl S
22002 Ao (£ 9 41990 Aim (0 5 2 (o

. ae

£ sanal AN Preey

206362 | 102079 | 104234

|

212168 102206 107270

218420

107923 110497

224775 111030 113745

230870 114040 116830

S ESSSH S I W,
|

236845

116933 | 119912

248358 12259! 125763

254548 125652 128896

260059 128366 | 131693

266644 131604 | 135040

271766 134101 137665

277615 137007 140608

284258 143919

111



;«3-
R 3\.4\1 \\ /)

o S a0 AT

T a4
jo ey -

<3 | p/p99]69YLLL|L66V91[99VIEE
= == | 900¢ | z88L | ¥¢SL | 90¥S

™y 162y | 9621 | €562) | 9155¢

mer | GE0E | €266 | LiV¥8 p66.LL

=< | 1695 | 089S} | ¥i6Y} ¥650€

0| 9668 | v2esh | L2455} L0GLE

=0 | ¢1es | zzev) | 085kl | 20682

oo | oov9 | E¥EQL | O¥8YL 681 1€

v | 1682¢ | 2€26L | ZEVOL |VOESS)

¥ i | 86299 |0L0LLL Noo@ TL96EE
. e | o | i firef 3] | € | i Jios e o€ | i Jret
<0 e’ e - e

o = (1 i < oy 7 0L 5T 6002 ¢

112



Al galall
Jand) &) glad

layer stack 4uijall clilhail) araad Jas ighd 1

S Lrtarcoment
Masometss (rdrcmment
S Erdars ooy
B anc ipped.pocns | sob
Adewond padiomcone T ook
F e b
T coogagtec Aelpes
25 Araom

D
200907 HITRD_ SIE000S0A0T AU 1 50008 _CIEQ0090400_ b4E W)

B
900U 190008 SHON0N0ANT AUV ENTR_CIR0000M0T_bID MEY)

~

o Usnsgrent § ta

]
| Odges Dotews

& Uran S e b

113



Semor e Drhawre st

baoc perioecta | oon

Frocen 1w

I Modete rarveg moded lapeergs snd Proceiieg oorts

SUATI) 58 MISEEL0 UTM WGS M

Poces 1o

N " 1
i 1 aveg S apermerge s COME « Ok Dvurmes ¥ Ramove

114



SO0 AL, ITNNMILOL (UTM WGS M

AP0I M MEGILYS (UTM) WGS M

115



e
o Fie
Lapr sk 200% ¥

Lra et s b

Cocedesn 100

. M

(L

Wy

Dwa Tyow

ou Uragred 1 44

Ot Unegredine
! Oupas Opperss

|
Varter o o) layers

i Sadecr Ly AL

“stent Catrion

* Yoo Coman

a0 W

.-

Iumq
Fouw Commeny
LR B0 0

1900 00 Y JAN000 00

igrwme Zaon o Ouipes St

Use & comene b sapmaind b e 105 | o evder ionger

wegaTThe 29)

,
ALY scacn o b hom & Viewesr ot 8 prowioudly saend AOK e |
Seact an AL souece
Norm
Viwew
. AT

Select e ADI Fie 1" aed)

Vaune To Rasse
1 oge gt
He -

el

Motk ol

S sl wies

- >

Coondeate Ton  Sutamt Delrition

WX

La

,flla'|~p

o Ursgred § 3¢
Ot Unagred § 00
:Omﬂﬂlm
Nt of Irgad lapens

Solnct Lagers bl

wegaTThe 29

® o Comn
49000 20

100 0

Four Comns
BX MW

Y M0

irome Tass 0 Qs S

| Une o coment b spmatnd kel e 105 | o eder cwger

116



’ SM' L'
bwnd Pl [ gt
d e S e - o “

Ovins Fie [ gl

1 varan/ g X vy o 0" ]

P P, - 4 R R
suldé
Overge Cumutun

K Orowse 40X

ALY 5000 cam Le ham & Viewer 00 8 prevoudy saeed AT le
@ Vot Comam Seoct mn AL souce

LG N0 0 ¢ ATM0 W

{

i

Sutowt Cabrinon hﬁm]
|

Yy X100 0 00 0

-

e
0 moads ren oo
N e

Tie ramm v reelt ey

" Took Unites by
-t
Wind Fie [ ongd

A iworaniovan e« » o

¢‘ S oned wigmt o

ol
Coondrame Tipx  Subowt Dedrion

# Too Commn Four Commn
TR k] T - P

Wy Xwan T

Dua Tom
s Unagred 3¢

Dot Unogred 004
! Dups Dpteorm
|
Nt of ot by e Zama o Outpns S0y
|
1| Soct Layms .
Ure » comma b sapmatnd bl ¢ 105 | o ot rgms
weg et he 2%)

117



e Aty Yew AL Racter Help

SedDESdIP .

A2 ga il idalll @l ghad 3

: ARCGIS @‘uﬁ ?‘-\S:\HIE 4,%3,‘_“ J.'.H.J‘ ‘ "“' (| .‘
L) Untitled - ArcMap 4‘7 T——

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

RANQI:HE « L] LRABES TR O8E@& Bx[90o b 12 M EEREE
: ) a [ ) é‘m@i
Editor~ B Layer | . [ Classiication | Layer: (@ misrata 200918 B R
Snapping ~ [Fe N b

‘:‘ Maximum Likelihood Classification

[%, Ts0 Cluster ised C

2 x
# Class Probability

# Principal Components

Bl risrata 20091
RGB

MRed: Band 1

[ Green: Band 2

M Blue: Band3

mn

Iso Cluster Unsupenvised Classification
» ﬂl’ E 4( S 9 E ) W N . @ E P plonent 343, M s AL ALY 7/23,"2025

[@e| 2

118



() Untitled - ArcMap

File Edit View Bookmarks Inset Selection Geoprocessing Customize Windows Help

TR TSR Tl L} ZIRER ;0p@s Bx|9 0| b 1wz M
R RN oo abg
Editor~ g A }: O S Layen,ﬁ - ¢ Classification Layev:m M- K :
Snapping ™ . - B -

DHBOESE &S Tad|wiHE] :

Table Of Contents B x -

98

5 layers ;

E] 5 Ts0 Cluster Unsupenvised Classification
RGE

MRed: Bandl iput rster bands “ | IsoCluster

[ Green: Band 2 | Unsupervised
W Blue: Band 3 Classificati

omisrota 20094

Performs unsupenvised
classification an a series of
input raster bands using
the Iso Cluster and
Maximum Likelihood

m

Classfication tools.
o Number of ciasses
1 Output classfied raster (A
Minimum class size (optional)
n

Gamnla intanal lnrinral)

[ oK ][ Cancel ][Envlmnmemsm][ << Hide Help ] [ Toal Help

0000 B0 R~ -,

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

SRR JHAE A L) SRaAS PHAIE I B % 90 b7 =lrici-lalE i
&M S D E L] B
Editor~| » . +_ |2 o o Laysnmﬁm: Classification Layey:mﬁ M- Kk
Snapping * . B B -
ERGBOEEE ST L e EE]
Table Of Contents +x

= M UnsupARC2009
[ )}
| W
w3
m
[ B

R

TR 9BOG

119



ERDAS 7wl aladials 42 sa pudd) Claduatil) G

———— =

ERDAS IMAGINE 20
—

Session

Main  Tools

Utilities Help

Import. DataPrep

Hcamposev Interpreter | | Cataloy Classifier

Modeler

Veclor || Radar ||DEMTanls || virtualGls || Subpivel

Layer 3)dayer 2

Al Raster Help

Session

Main Tools Utilities

g

ion

Signature Editor .
Unsupervised Classification..
Supervised Classification ..
Image Segmentation .
Thieshold ...
Fuzzy Convoluton...
Grouping Tool ..
Fuzzy Recode ..
Accuacy Assessment ..
Feature Space Image ...
Feature Space Thematic ...
Knowledge Classifier ..
Knowledge Engineer ...
Frame Sampling Tools ...
Spectral Analysis ...

Close

| 11:59p

o i q)
LAY 1/23/2015

Microsof ‘ EN 4

Viewer

=

Import. DataPrep || Composer

Interpreter

Cataloy

Ratar || DEMTaots | | virtualGls || Subpivel

File

Utili

View AOI Raster Help

‘ | Thieshold

Fealure Space Themalc .
1 Knowedge Classifer.

Knowledge Engine

Featue Space Image ..

Frame Sampling Tools
Spectial Analysis ...

Input Raster Fi: (<ing]
i B

[¥] Output Cluster Layer
Filename: (*img)

@B

[¥] Output Signature Set

Filename: (*sig)

@

9 Initalize from Statistics Use Signature Means
Initializing Options
Processing Options:

Masitnum lterations: 6

Convergence Thieshold:

7] Classify zeros

Cancel

Batch

120



Session  Main  To Utilities Help
- @ 0 A o | & S

Import DataPrep | | Composer | | Interpreter | | Catalog Vector Radar DEHTniIT; VirtualGIS | | Subpixel | ||

File Utilty View AOI [Raster
cEDES? 3

Band Combinations...
Pixel Transparency...
Set Resampling Method...

Data Scaling...
Contrast

Filtering
ONEM -

Recode... Shortcut

Fill...
Offset Values...

Interpolate...

Recompute Statistics

Recompute Statistics On Window

Attributes...

Compute Pyramid Layers ...
Geometric Correction...

Set Drop Point.

Mosaic Images...

Profile Tools...
Relief Shading Tool...

Toggle Discrete DRA = : - 20y |
: - Microsof... | EN v ) O
DRA Properties " / 1/24/2015

Session Main Tools Utilities Help

Viewer Import. DataPrep | | Composer | |Interpreter ‘ Catalog Classifier || Modeler Vector Radar DEHTu}l;; VirtualGIS || Subpixel

File Utilty View AOI Raster Help

pEDEHSYR e xB=+A8k

D B W B Laer Number:

Row | Green

INEM -
Shortcut:

W | 2 205, |
L& Microsof. v @ 4 7/24/25?5

121



Session Main Tools Utilities Help

4m
Viewer Import DataPrep | | Composer | | Interpreter | | Catalog Classifier

Modeler

Vector Radar

bt
DEMTnals | | VirtualGIS | | Subpixel

File Utiity View AOI Raster Help

sEDESP R

NI

FEI I N =

File Edit Help

s 0 B 97 B Layer Number

Row | Cdor |

Red Green

1 1 1

0 0 1

0 0.392157 0
0.647053 0.164706 0.164706
0.647053 0.164708 0.164706
1 1 0

1207 0
7/24/2015

Untitled - ArcMap .
File Edit View Bookmarks Insett Selection Geoprocessing Customize Windows Help
QANQ i« L) SRAAEST R DBES Bx|9 0o b1z ) EERRO
9 & B i) @By
Editor~ - Layer| =] ., [ Classification +| Layer : [ miseta 20091
Snapping* .
y I o ol oge & B %, Maximum Likelihood Clssification |
<
Table Of Contents 2 x \ Iso Cluster Unsupervised
2S84 A Class Probability
s -
2 S Layers | Principal Components
mistata 2009
RGB
MRed: Band1
[ Green: Band 2
M Blue: Band3

[@a|&n

Maximum Likelihood Classification

"

533651.338 3593568.868 Meters

- P
S A
P @O s

122



File Edit View Bookmerks Inset Selection Geoprocessing Customize Windows Help

BRMQI . k@ SRsES0R, D2@6 B x| 9oo(d. 1 M
@ | 00 e
Edtor Al g Cityer[ Uy i Clessifcation” | Loyer: [@ ez <|TH 4 [ K
Snapping ¥ N N -

SRS Tad i@ .

Table Of Contents 2% B
= Layers ” 1
a . Masimum Likelihood Classfication (ol & -
RGB
MRed Bandl it rster bands “ | Maximum Likelihood *
I Green: Band 2 [ Classification
M Blue: Band3
Srizda 2004 Performs a maximum
likelihood classification on
a set of raster bands and
_|| creates a classified raster
" | as output
n £
o Iput signature fie @
Output clsssfied raster
C\sers\peDocments\WcGIS\Defaut gdo WL Clss 411 =
Reject fraction {optional)
00 v . -
ok | [ cacel | [Evironments., | [ <<hidetiep | [ Todltep
\ ——
"
ol 1/
Ly jul . =
B DR Per at et whies et T e '
“are e ® V0 'EFEEACA Ny dEa L RL AL DL RSSOy
= ™
ke g - § e e 4 w—————— - "
_—- - e
- e »e A el L AL &
o8
an
' - -
PP
o
i bl
§ e A s
e e
v
=
ma as
CERR A TTAA A Ve

123



File Edit View Bookmarks Inset Selection Geoprocessing Customize Windows Help

QEMQINI4» E-IN@/FZNASDELDSESI BB X0 0| b- [z M ERREE
& g ] BE [ oz é‘.‘g@i
Editor~ " . }: df = Layenmﬁ fil ; ¢ Classification - | Layer: W
Snapping ¥ = - N

iR GRS R A ST e S "

Table Of Contents nx

B B supenise)09
w1
19
{25}
B B misrata 2009:4f
RGB
MRed: Band 1
[ Green: Band 2
M Blue Band 3

W "

564686.544 3541184.603 Meters

File Edit View Bookmarks Insert Selection Geoprocessing Customize | Windows
CRCRGN T > X @ 20883 Overview X|9 & - 12 -
SENEDEE RS - @B Magnifier
5 Viewer
Editor v L1 Layer: v o | Classification~ | Layer: (> misrta 20094 | M- K
e EEE Table Of Contents “ -
et % |G catalog N
3 search  CtiieF i o i oo @ BB B
Table Of Cortents 2x e
LR IE
= B
5 @ misrata 2009.tf
RGB
MRed: Band 1
[ Green: Band 2
M Blue: Band 3
[@a|&n <
Opens the Image Analysis window for working with imagery 550546.956 3593964.221 Meters

124000 |
124/2015

EN 4 ™ @ )

124



File Edit View Bookmarks

YRR IR

Insert  Selection Geoprocessing Customize Windows  Help

3

Snspping | ,I;l;L

& 8T %L

Ll LSRR TR D@6 B x|0 b 12 v
ganpo R EsM [ERabg

Editorv | » * A

b/ 1B i Layen =

Slric] Ta P

& | Classiication™ | Layer: [ mista 200918 | K g

Image Analysis

) ]
Table Of Contents 2 x
misrata 200.if
RGB
M Red: Band 1
[ Green: Band 2
M Blue: Band 3
80 0
Y ] 1.00
[ForA TopUp
[V]Background
Stretch: [stddev ]
A
CNE RS
| Processing =
FO-WEE25E
B =l
Blend | %
Blen (|

File Edit View Bookmarks
CICRGE* THEHE R

5 = |

Q) Untitied - ArcMap

Insert  Selection

TS

Editorv | »

High: 0978261
Low : -0.90099

5 @ misrata 2009.£F
RGB

MRed: Bandl

0 Green: Band 2

M Blue: Band3

Geoprocessing  Customize Windows Help

/52 RGSTRLDSES L BB x| b [T E
[ IRE

>
@B

snapping=| [ <[ |

@ i

] Layer: [ misrata2009ndviimg v /B m"i Classification + | Layer : |4 misrata 2009 v | M- K 5

ol & FHE [ 2 42 4

=l i=] Ta PR

555791103 3533277.544 Meters

Image Analysis

[@a|=n

misrata2009ndvi.img
@ misrata 2009.6F

[1orRA [ TopUp
[¥]Background
Stretch: Std-dev. ~9

Resample: Nearest -
ABow
| Processing =

FO-$¥L 2250
|

Blend | %

125

124240 |
/2472015




File Edit View Bookmarks Inset Selection Geoprocessing Customize Windows Help

RAOQKE * ] LSAERDRg DS

& B X9 0|12 ~ 2]l 2 @ §artootoor B

5 3 Tl - B . -8 Network Analyst Tools -
" o @) Parcel Fabric Tools h
B Schematics Tools =
Snapping~| [ 1] © Server Tools
i ) Spatial Analyst Tools
& Conditional
(- & Density = |
& Distance
& Extraction
& Generalization -
5 & Groundwater gt
& Hydrology o
& Interpolation F
& Local
& Map Algebra
1 & Math
1 & Multivariate
& Neighborhood
- & Overlay
& Raster Creation
& Reclass
4 Lookup
4, Reclass by ASCIIFile
#, Reclass by Table
e
# Slice
5 & Solar Radiation

Editor v v I

) {fly o | Classification - | Layer

Table Of Contents 2x

EERCIE

= = Layers
ER el misrata2009n

Value
High: 0978261

Low : -0.90099

misrata 2009.tif
RGB

MRed: Band_1

[ Green: Band 2

M Blue: Band3

m

- - v ey
Blend

Sharpen x %

Blen ¢ m
Spatial Analyst Reclassify function 546500.309 3565894162 Meters

e — .
) @ L @ @ o @ R View, Mici EN L@ 715:,551‘5

(el

File Edit View Bookmarks Inset Selection Geoprocessing Customize Windows Help

YR THM R k@ ZIRAS O B X900 b- |2 &= G § ArcToolbox =
ERE ooz RE B Network Analyst Tools -

Editor - s Js o} _  Layer & misatat0naviimg ] 7B s | | Closifcaton | Layer | & Parcl Fabrc Tools o

& -8 Schematics Tools
Snapping * & B Server Tools
Bt S T e B - azat\alﬁ\na\ysﬂools (5]
.« Conditional
& Density —
& Distance

Table Of Contents ax

Extraction
r E =)
#, Reclassify =12 =
Value — B
iah B . . - G|
High : 0978261 Input raster — | Reclassification T I =
[rrers200graviimg =] @
Low:-0.50099 Reclass field A remap table that defines | =
Value v how the values will be
= [ misrata 2009.4if Reclassification reclassified. E
. | lialies L e | [
Old values New values -
MRed: Band 1 . > o + Old values—The
[ Green: Band_2 i ranges of values of
MBlue Band 3 ) 16004 3 Unique E cells in the input
- D AB44A4E 4400835 TE 5 raster. Acceptable
i i seftings are a single
i R ¢ m value, a range of
Seanaes: lues, a string, or
“0.18117088069254816 - - 8 Delete Ert values, 9.
5 .| {idasinng| NoData. A list of

~0.1800829930206452 - -0
single values can be
S
separating each with
Output rester | a semicolon (7). A
C:\Users'\pehDocuments\ArcGIS \Default gdb\Reclass._img5 @] 1ange of values can

ha snarifisr by

ok | cencel | [Envionments...] [ <<tidetieh | [ Tooltep |

126



File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
BEMQ@E L] b AR g Dz2da Bx|9 o d. iz - [:Z) E @ § aretoolbox
& L] oy E]e B Network Analyst Tools
. =1 ) s . By Parcel Fabric Tools
Editor A | = Layer [ misrata2009ndviimg ~] B i o : Classification - | Layer
= o B Schematics Tools
Snapping * s - Server Tools
BRBRd@ SesamadgES0 o =8P Spatial Analyst Tools
p———, e ~ & Conditional
e Of Contents &, Density
-
Classification
|| Cessfication Cssification Statistics
#, Reclassify thod:
Method:  [Natural Breaks (Jenke) - ot 81430
High : 0978261 Input raster Classes: 5 - Mwmum:‘ 0.900930- | | Bation =
risataz003ncvil] | - Data Exduson e JsmasL
Low: -0.90099 Beclass feld Sum: 387475.399152- that def
S Mean: 0.054717- at defines =
Vo ‘ il be
Standard Deviation: 0.06387
o B misrats 2009.tif Redlassfication
RGE Coumns: 100 5 [TJshowStd.Dev.  []ShowMean B
MRed: Band 1 PR - Break Yalues @- es—The
[ Green: Band_2 4000000+ S &7 & & |fof values of
g g & &
MBlue Band_3 g 85 § 5 the input
s & © © Cl | fAcceptable
are a single
3000000+ range of
a string, or
Alist of
2000000+ jalues can be
ed by
ng each with
e 1000000 fobn ). A
C\Users'pc' Do d if values can
‘feifiad b
0 T T T 1
0.900990-  0.431177- 0038835 0508448  0.978261
—
Snap breaks to data values
204
Spatial Analyst Reclassify function
~ » 1l < '
Fay i Ve
v | L ) @
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
BAMQ i« L] pAY R Degds B %[00 b1z ~ ]l = 3 { arcTootoox
K 0 [ iog B B Network Analyst Tools
Editor - A }: - Layer [@ misrate200ondviimg </ Ly . | Classification~ | Layers G Parcel Fabric Tools
o o By Schematics Tools
Snapping * = B Server Tools
BERODROGR SRS S FdadxiBEI0 _ B3 Spatial Analyst Tools
~ 18 Conditional
Table Of Contents 7 x & Density
2G8E & Distance
B & layers 1.8 Extraction
r % =)
s  Redssy ==
Value =
Figh: 0.978261 Input raster ~| Reclassification -
Frats2005aviimg =] @
Low: -0.90099
Reclass field Aremap table that defines |-
Value - how the values will be
) & misrata 2009.6f Reclassfication reclassified.
ReB 0Old values Hew values -
MRed: Band 1 0008012551 11208 ’ Classfy. o Oldvalugs—The
[ Green: Band_2 710 20000000298033524 - 5 [ ranges of values of
M Blue: Band 3 J 3 Unique H cells in the input
7] 0.055118110630889511 - 4 ’35&5’- ACCEP‘ameI
0.2222222238779068 - 0.9 5 Add Enty settings are a single
HoDaia iobata [—J value, a range of

Delete Entries

Reverse New Values
Output raster

C\Users'poDocuments\AroGiIS\Defautt gdb'\Reclass_img5

g

values, a string, or
NoData. A list of
single values can be
specified by
separating each with

a semicolon (7). A
range of values can
ha anacifiar by

o [l [Emvomentne] [_<<rierep ] |

Todbelp |

127




O e T W -
Fle B4t Vew Bockmarks bert Seection Oecpracesng Cestomoe  Windows  Help
_an Hat e L] ZASS R; Dauas Bx” & - 12 = 2% B @ Fantootos
= ad; 3 @ Nabwork Ayt Took
o @ Porce Fave Tooks 3
*

i Q) Schematics Took
P i + Qhlaneed

D Py

£ ~ e

Py g low [P meedtidimg ol By Cesfcatons Layw

Tate OFf Comtartn xl
'] B
Lagens
2 Rechas_emgh Chgl

V © oo mgd
7 @ sl mg
&)@ warwta 2000 3¢

.
=
=
[ O

] Ongley
»
B meataX0drdn wrg

Vo
Hgh 0308

Low : Q5000

B rrests 200004
"t

[ LE

[ [

e S )

(#2009 — 22001 — 21990) a) 538 NDVI sl Abnl) Jiaill &l ghad maagi .6
— #2001 — £1990) 21523 NDVI asdl (Ash ahial bl Jialll cighd

:(+2009

=

i el
Import DataPrep | | Composer | | Interpreter Vector Radar DEMTanls | | VirtualGIS | | Subpixel

EEDESORaxR=+ax RQaA O #

File | Vector Options

Lookin: 3 misrata.gdb REEE
L Vichih ol

File neme:  fohhh.shp

Files of type:  Shapefie [*shp)

[Filename: d: /monem/project/mistata gdb/fghhh.shp - Size: 236

02365 |

B e gl
P DO s

128



Session Main Tools Utilities Help

= ol | gl ¥ | £ @ | e

[ X
Viewer Import DataPrep | | Composer | |Interpreter | | Catalog Classifier Modeler Vector Radar DEMTonls | | VirtualGIS | | Subpixel

File Utility View AOI Vector Raster Help

sEDESY @

BB, misiata1 990mdviimgl-Layer_1) m
)

Profile Tool

Select Profle:
©) Spectial © Spalisl () Suface Im
2

MONEM -
) [ Cancel | [ Hep Shortcut

dppl | [Reset

02545

Y s

Session Main  Tools Utilities Help

Viewer Import DataPrep | | Composer | |Interpreter | | Catalog

.
Radar || DEMTools | | VirtualGIS | | Subpixel

File Utility View AOI Vector Annotation Raster Help

FEDESY ? e HB=4+ ]

Spatial Profile for misratal330mdviimg

MONEM -
Shortcut:

Pivel Value

Distance [meters)

02555
1/24/2015

129



ession  Main Tools Utilities Help

i

Viewer Import. DataPrep | | Composer | |Interpreter

Catalog Qassifier Modeler Vector Radar DEHTME VirtualGIS | | Subpixel

4 SPATIAL PROFILE > Viewer #1

File  Utility AOl Vector Annotation Raster Help File Edit View Help

I + A & Qa » N @ el

Spatial Profile for misratal330mdvi.img

Ilh!

010 Y R Y PY OB W

Pixel Value

20000 30000

Distance (meters)

02425
7/24/2015

SPATIAL PROFILE
File Edit View Help

=] @ Q ‘,‘-'4 /.J ® Plat Layer: 1 B

Spatial Profile for mistata380mdviimg

° Www T s

Fixel Value

A
o 10000 20000 30000 40000 50000

Distance [meters)

0283
" @ r

1/24/2015

130



Session Main  Tools Utilities Help

Composer | |Interpreter | | Catalog || M Subpixel

@ SPATIAL PROFILE -

File  Utility File Edit View Help

BEDEHSEY e B+ L g 3 N (@ Pelee
Profile | Viewer Tic Points

1

Spatial Profile for misrata2001ndviimg

0
3
®
=
T
o

EM -
Shortcut

20000 30000

Distance (meters)

02475
/242015

File

Edit View Help

Spatial Profile for mistata2001 ndvi img

Pizel Value

o 10000 20000 30000 40000 50000

Distance [meters)

0247
1724/2015

131



Session Main Tools Utilities Help

= LB | 48 ¥ £ @ o

Viewer Import DataPrep | | Composer | | Interpreter | Catalog Classifier Modeler Vector Radar DEnTun;; VirtualGIS || Subpixel

% SPATIALPROFILE > Viewer #1
Help File Edit View Help

File  Utility w AOl Vector Annotation Raster

BEDESY 2=+ k NG Petlee

vofle | Viewer T Paints|

Spatial Profile for misrata2009ndvi.img

L T T VY

it

Pixel Value

MONEM -
Shortcut

20000 30000

Distance (meters)

02515
7/24/2015

SPATIAL PROFILE > Viewer #1
File Edit View Help

el @@ ~ M@ el

SpatialProfl for misiata2008ndviing

Pixel Value

Distance [meters)

-

[
- )
‘ LR 7/24/2015

132



— 22001 — 21990) als=S NDVI afll ae adial Al Jfiail) cighd o
:(»22009

Session Main Tools ~Utilities Help

b
Viewer Import DataPrep | | Composer Modeler Vector ‘ Radar DEMTnnls | | Virtual GIS
T ————

File Utilty View Al Help
BEDEBSY ®« RR=+8/ &

IONEM -
Shortcut

471054.92, 356220536 (UTM / WGS 84)

———— -

‘ ,
Mi(rosa W R m EN @ BB
{ | = 7/24/2015

- S | i ol G

Viewer Import DataPrep | | Composer | |Interpreter | | Catalog Radar DEM;i'nilE VirtualGIS | | Subpixel

View AOI Raster Help

EHDEBYR¥R=+tak QA #

MONEM -
Shortcut

540440.89, 3565437.04 (UTM / WGS 84)

i » . I 317
Y /‘ r o 17
w @l, H < N ! y O s

133



Session Main Tools  Utiliies  Help

{ A

Import

[
Viewer DataPrep | | Composer | | Interpreter | | Catalog Classifier Modeler Vector

Radar

-
T

ools | | virtuaiGis || Subpixel

DEM

File Utility View AOI Raster Help

Select Profile:

*) Spectial () Spatial @ Surface

Cancel

J )

L

55374779, 352076388 (UTM/ WGS 84)

Session Main Tools Utilities Help

C————, Y

03065

0
/2412015

=1

Import

I
Viewer DataPrep | | Composer | | Interpreter | | Catalog Classifier Modeler Vector

Radar | | DEMTaals || virtuaiGls | | Subpixe!

A SURFACE PROFILE #1 --> Viewer #1

File Utility View AOI Raster Help

CHDEBPR¥R=+tak QA #

O

Plot Layer T B

™ Suface Profie for misietal 980mdvimg

Pixel Values

o B0
o 1/24/2015

134



.. Q@ =
Viewer Import DataPrep | | Composer | |Interpreter | | Catalog Classifier Modeler Vector Radar DEMTonls | | VirtualGIS || Subpixel

File Utilty View AOl Raster Help Wl File Edit Help

EEDEBO 2 D& (NO e 0 o:

Surface Profile for misratal330mdviimg

8
2
5
3
2
o

50 100

Colurmns (Pivels)

555648.77, 3549088.56 (UTM / WGS 84)
0309, ||

O s

g4 SURFACE PROFILE ¥
File Edit Help

=] .D Plat Layer. 1 B

1

Surface Profile for misrata ] 930mdvi img

Fixel values

1
Raws [Pieek) T

Columns (Piels)

@ E 3) Ve Ju E [ | N I B0, ||
3 .. , Micr... ERDA... EN . )
] ﬁ H /f s Q9 w 5 / = Bw s

135



Main  Tools Utilities Help

|l

Viewer Import DataPrep | | Composer | |Interpreter | | Catalog Classifier Modeler ‘ Vector

File Utiity View AOI Raster Help File Edit Help

BEHDEHSP D6 =+ .@Qﬂﬁ b8 E== 1 E

Surface Profile for misratal 330mdviimg

8
2
o)
>
T 4
()

MONEM -
Shortcut
0
12
Rows (Fivel) 147
o 50 100

Columns (Pivek)

50945482, 3551369.74 (UTM/ WGS 84)

03115
1/24/2015

SURFACE PROFILE £
File Edit Help

=

m] Plat Laper: 1 B

Surface Profile for misratal 3530mdsi img

0 4 A | \

Pinel Walues

1
Rows (Pisels] 7

Columns (Fivek)

I N I ’ al
m CEy Micr... || DA View.. m BN . e @ B2
’ ’ 1124/2015

o B D @ x

136



Session Main Tools Utilities Help

=

Composer | |Interpreter

Catalog

File Utiity View AOI Raster Help
EEDES? 2 lB=+k

m} Plot Layer 1

Surface Profile for misratal 330mdviimg

8
£
i
=
2
[

Columns (Piek)

Surface Profile for misratal330mdvi img

Pirel Walues

1
Fiows [Pivel)

A

p

100

Columns (Phels]

150

-

137

5
172472015



Subpixel

s &gswdeoe e s

Viewer Import | | DataPrep | | Composer | |Interpreter | | Catalog | Vector || Radar

‘ SURFACE PROFILE #1 --> Viewer #1

File Utiity View AOI F ¢ File Edit Help

0Da& (m] Plot Layer:

Surface Profile for misrata2001ndviimg

[

MONEM -
Shortcut

0
12

Rows (Piels) 1470
0 5 10

Columns (Piek]

555078.48, 3559163.79 (UTM / WGS 84)

L
DCSIRES B L g B2
= 7/24/2015

File Edit Help

=] m] Plat Layer. 1 e

Surface Profile for misrata2007 ndviimg

ﬂ ad

Pinel Walues

1
Rows (Pivels] 7

Colunns (Pivels)

-

0320,
7124/2015

138



= & O 8 o
‘\Inwmmwv Catalog Classifier || Modeler || Vector Radar DEI"ITrm;; VirtualGIS | | Subpixel

Viewer Import DataPrep | | Composer | |

= v —
Viewerﬂ:mi@vi.ir% ‘ ‘_. . 7 SURFACE PROFILE #1 -> Viewer #1 j
R elp File Edit Help I

m] Plot Layer: 1

File  Utilty Al Help

sEDESY @«

Surface Profile for misrata2001ndviimg

Pixel Values

MONEM -
Shortcut

8l
10
12

Rows (Fivel) 147

0 50 100

Columns (Pixek)

03:22
7/24/2015

File Edit Help

=] m] Plat Layer. 1 e

Surface Profile for misrata2007 ndviimg

Pinel Walues

1

Colunns (Pivels)

Rows (Pivels] 7
150

Wit &y vicr.. || moan|) TN ) v;ﬁ:fzzu;s

139

-



B e &0l e e QB

Viewer Import DataPrep | | Composer

= v —
Viewerﬂ:mi@vi.lmg r 1 ‘_‘ % SURFACE PROFILE #1 > Viewer #1 —uﬁj
p File Edit Help
O Potlae 1

File  Utilty AOL R Help

Surface Profile for misrata2001ndviimg

Pixel Values

MONEM -
Shortcut

Columns (Pivek)

554698.28, 3560304.38 (UTM / WGS 84)

03245

0O s

File Edit Help

=] m] Plat Layer. 1 e

Surface Profile for misrata2007 ndvi img

Pinel Walues

1
Rows (Pivels] 7
150

Columns (Fives)

03245
7/24/2015

140



e || § ﬁ
Modeler Vector Radar DEMTonls | | VirtualGIS || Subpixel

W SURFACE PROFILE #1 > Viewer #1.

File - Util A Raste File Edit Help
S w [~ =R m] Plot Layer.
Surface Profile for misrata2009ndviimg

N

Pixel Values

MONEM -
Shortcut

8l
10
12

Rows (Fivek) 1478
B 50 100

Columns (Pivek)

551466.60, 3583876.60 (UTM / WGS 84)

= 03:265
)
5O s

SURFACE PROFILE #1
File Edit Help

bOb&

m] Plat Laper: 1 e

Surface Profile for misrata2008ndvi img

Pivel Values

1
Rows (Pisels] 7

Columns (Fivek)

W e i N I e T
9 ) w = @ A E Oy Vicr... || 5 ERDAS|y . View.. m BN . g N”;fsnfls

141



Viewer #1: mi@vi.i% ‘ ‘ . ‘ SURFACE PROFILE #1 --> Viewer #1

File Utility View AOI Raster Help fil/| File Edit Help

: N=] m] Plot Layer:

Surface Profile for misrata2009ndviimg

Pixel Values

MONEM -
Shortcut

50 100

Columns (Piek)

@ Mic » ERDA ‘, View. m N .o meg oy B
A © 205

File Edit Help

=] m] Plat Layer. 1 e

Surface Profile for misrata2008ndvi img

Pinel Walues

1
Fows (Pisels] 7

Columns (Piele]

0338,
1724/2015

D]

N e 9 B 9 @ =

142



EH

Viewer Import Composer | |Interpreter | | Catalog Classifier Modeler Vector Radar DEI'ITnhE VirtualGIS | | Subpixel

‘ SURFACE PROFILE #1 --> Viewer #1

File  Utility A File Edit Help
O Petlee s
o e lo.

5

Surface Profile for misrata2003ndvi.img

MONEM -
Shortcut

10

12 i

Rows (Piels) 170 iyl
5 100 erda

Colurmns (Pivels)

8

-
m BN L e gy B2
&0 s

4 SURFACE PROFILE #;
File Edit Help

b&

O Plat Layer. 1 e

Surface Profile for misrata200%ndvi img

PirelWalues

1
FRows Pirels) 7

Columms (Pixels)

0330,
/242015

143



