ol aiaunol) G0

Gunillg dypa il gy

z9a¥1 Al



22 39llg yadllg Aeldall ¢ g plasas Huscunga

li/
N2
sk s
sy Sy delall
s 811 gl gy
) ALl el ske
PRI (] &m.'zﬂ\ -l
ol e s 2l Calsall
Ayl dgait s QUK Cayal P‘ﬂ-")d-m
- adlall a.;w
adal) e deal s 214 Galgll 2158 e
Yox V¢ uAL&xJ‘
(L AR RTINS
\078 977776470 -4 o8 2. ) ZLad e
PWIE S TSN PEN|
—]

B moell - ot G § 5L dadall dase - Cigius b T Andallg A0S : ol giall
VIVOVYT a Y LN YYAY YA
Email : yastoron@gmail.com
OS5489 Aeldal (9 o Auwwe : gy uodll e Liadge



Plas (8L oo Al (B amg UL i, I (s
0o 5 <Al Bolse o3 595 JI Ly gl 1 g Ll
wlay ¥ g LAl Glewd jlwl ©3035 g auill 13 alb
Ay SUT g (SR oYl plasl Lghe 7 Lpolas|
O dama) Gl s oyl Ladls D oS e c@_?Jlj
Lemold Gyb ale 5 ¢ Lolaid ) Ll Lol 5 el gicudd|
Ly b ) wladbaall g poaalill pan g cLgblaal
SlaiBYl s A bl o Jladl cdgll b eygh il
oyl g Gy oYl g (il iaadl 5 o ,an Yl
G cdgmaianedl Ldgidl 5 cdpsall Al 5 i)
3 ¢ Juttiall o 5 sl olal ga slad) boghsiall o
il g sl oLl ga Jultiwal) boyhasall oo S)




Td_s.o&.s.sjo.:l.,g.o.bi CE ¢ Lo 48| C.s.o}:?j Hb!.a.l‘
ceolibs (o Lgy bl Log dolaiad | didll
S
zdl sl Ay /f



385l Sl Ll o Jond dalS o Anbill
8oy 9 9y d S ks Ll pulwa Yl Lighas 5 sl
Jrd oy Lglan 3 ol ba e s Dlourw I
S5 o gadl Jommg A0l pagio oS 5 2l BL2AY
o boymgls 5 S 5 S a3 G Bus o 0yd
02,31 oS58 e Bl elany i i wlBIS
e Lgiady 1 il 00T Uass 5 olad¥l 315
G 10 ¢ bl oyl b Jeliy g S LSS
pd 3 bl b lagbll oo ST b s OB
C{EN I W [V PPRERD. | [ RS- WA OB
G ¢ lall (it (e Ll 5 olad¥l ol iagbll
Ol e g AW pladiul 5 ue )l oy LagadS 0]
Sale] g LaadlS 5 ¢ pogrinana) Lowlis pgrs Joadll 0555
Dl Yly SIS 5T ol gl 5 oglaidl 5 ol
3 clagie il el Slga Lagodd 5 cddoall ol sl
2t oob Lryibll
& ol Ll
5 Sl 5 sblis
. PR
¥ o 5 Lk
N A e Ll s




L3l 9B g agyad| ol ) Lbill g yiSgaledl g 5,5l
b Tome SISl 5 pa ¥l Jalll BygS 5 ¢ s
=l G mbll g LY ku ¢s )y
= stz Yl Tay Losind (S £y 5 ey il
Oyl il ey 531 ALl S L )5Sl
S g Lo ol Ll g ad sl wgdll aiy oy
T BURRES {0 [ P PWY [ RO 1 [ WP W
pard A Jrdlly 5 Lpiuadlo g5 Lende Lua gl 93S0)
bl lia) GlasYl s 3 Lia gJgisill Sy syl
it o ) ptlall Jgms 0 Lo 45y Lggty 1
Cigrd 4l ol s Ll e a5 ol
3 oSl Jie mnb alsh s Lmpbll ad oLl
Bocans Y1 plasicul (3 1o ¢ pole¥ly wlslandll 5 Jy¥3 |
2L (e sl g ol anall 5 oy glassl
5wl kb oy casdl A3 aie CiBgiy ) 5 ciel)l
iglas 5 05,31 D GeaewSY jaman oa sl
Sl Ao Jons wlylediiwl sL35] 5 <9, ST B0l (s
5 codl ol Lzl 3alyyy el slygdl 3 el Sglll
e e adtiag s3I Sl olasdYl eay sl sy
o= dmple Bl ad 31 Lguay 01 Al 0050
i jgh o8 e Ulay Jgaall 25 3ad ol 853
s s 0ps Y B (e a5 b b

-



31 3, Tas Yl e 5 S elsaS 3L (e e Jes
Al i I ol plws¥I bloss oSI 5 (s, Sy
= Bl s 3L 5 Bl JI ol L3y bl
GJ.? S &slsdl Clj_.oJl iy 50SsS 50 L—w i
oY dbass o I 5ol WUl e 5T ILE aie
2 2lbal Sl By 31 UL @l 5 sl
A 8508wyl Lags F LI e Bbloy 531 0315
LgSans il sl ymandl Gad dnd Yl olaiol o (sl

LSyl el Yl wlyLs

Wl e wa i digmub 5ol a5, sl 0da
wlyid e 5 yalall S5 ega J| ol il bzl
L shs 0S5, albe sy JI ol Lao ¢ iy,
:1.3.’>L3.l| mb,gﬁd” x_:.>La3 LS"”JAUQ‘“
R (GO [ PN AT U 1 Y JUPS- EE NSRS JER SV
'CL’“’H JSdy wlbhasadl dasls dayo B ol il LY

= Byl Sl ¥ly oSl pany b Bliadl wgas ¥
S oSl



gylall aele NI DBUS Balyg 8,1 wlagll el g
By m I (od oy palisy UL B B ball e

Ju] [P Sk { PNV S W 2!

Jg> Bl slhd (53l 5,1yl ol wlile J s
Lot oY e b 0= e Ao ¥ 0 )] uz:ﬁ!l
vl wlyle @S 5 ol (6 mdadl bl salyy)
ORI 50 @y p=S Ot (Sl BUAN B syl
0 RUPS ol LL“)|J>J| sl ool LFLG 65_?J|
0oliss| of G Y Joas sLadll ) LasYl sale
o Jolay 7Y Jamasy sLadll J) sl eolel eV
DAD Ao RERRY oy b gt ¥ 5 Bagaoll A3
Gy Byl ela gy b paiil) i Lyl 0S|l
solely 8l polaaiiol e 80l Lgd wlyLal 0da o
05,31 SsS By Siga> b D iy Lgslad)
pid l3mS 5 Balyy b caalw 03 Byl BaisYl (SU;
RPN R JOE S ([ L EWITNIWEN [ S ESER R
RERE/PREN PSS IR



02,0 Sl il 3 el il Ly
S Lebiall bassYl pam 8
-2y Jlamial Gy yb o
Coalell lie b Cagasll gyl LY
1 &yl bl W Dyl
ot/ aa sy «(CO2) o3y S speST S5 512
L) sVl cucus (5, o)l gl Yl olyle Jlax
Xe Ly gl B LA s iy S 5 Balyy
wlilandl Goyb s Gl BN b glbiy oLl jle
Y Bl 2 lgadUl Lol (3 uss Il gl
o)l el Ladlug saswl Lebog

S35l ST ly e s « (NO2) 3550 s 5L
Lamdng oldl By o il 8 b e olaw 0
g iyl s e i 76 Ll L NEVAE
el Dyl B,ls)

RESTE (IR PV I { PSS

bl wlas il g

—

—

-



i g il | il LH?}L;JI s 335 <(03) gay¥l 5L
el 5 Sbasll el Lot Ssadl SIAI o
e bl sVl (aoag oy SI o

03255855, 5,41y (CFCS) 052,55,515 5,801 w3l
L Dol o manll (Wl o3a pasius «(HFCs)

Oy oSl Bigal B ool syl Plew b —
ol Lelio B —

(Bl slib] 8yl B —

les)l wlgdll elio b —

cladl Aelo B —

(e piad]

gy Yl
by lill el —
FASL 319l e ST Y g
Lebsiw lsly Gblay HUaoYl byt coVare i
IMgicw VI Ve 5ulyyg old! jolas e boaall 5205
Aelially Lol o3 o>

\ e



el L deas A eldl wlwSy Baga uis

PURIPYEN (I PP0L (PR PNPYE [P P it { I P

:;‘f.\.i." JJLta.ﬁj

AR )JLo.oj s"u:I”JI JA.aLAo” ZL.J}LL! L;9 Uofb

Ayl Jroloall SlAadl mgill dbag o i
C9) RUPPRSURE S35 SIS I S JS] [N P SV IR JURE |
3yl wlagll wlbyly

Lot Ldulgl bUll Lelyy | 159 1,301 JSUs
3,0l 3l
vids L) Boldl e asla Lo

pamnsy Ll Jlad 3 Laidall G bULl pan 6,
Gl Ll g b

UL oLl Jadisy oblsall s Yo Sab)

ol Ly Tl Ll =23 ol ¥ Bal

GBULN (o Ll Ll iy (Sadl 2L 56
R A ENI

AR

A

Y

—



alshll s lall LslainYly ipoloBYl el Sl e
Ll
A l—wllg 48t jalas Ll nSLUY :Laaly
tdomallg
3G 9 il Bl e basll 5ok
AW sl e Balgll B e 3T Y
0oLinsly LWl 8, Loy |5V j4 005 Loy ¥
gl oLy sl (bl
i JUbYl ae Lol wlodgll e¥ax soly) .o
b Aoy Db Jls L Y1 B0l T Lo w8l 1
e FLA Ol pas 80 S Cadgd) a5
BEAPUAT —dadll
ST Lo Jloctll iy samdallelbail] b (olassy|
P dl gl e pt Las S a Yl iyl D Bas
cowbaSS o lun w0 Sloeyeny = &= J= O3=do

\Y



el b ATl e oy sl a el of LS
Ol B8 et Amgiall gyl

9 bl bdl o /Y E Jlgo 6.1::&3 il i il
|J_'t5dl-o..ﬁ£fs\/" Gmos ] atied G Sl asll
wlwlw|ﬁw‘u@)5bwj
.r\' J! r—o\“' ij.o.w.'
sl Lgd 531 gl 8oL plagd e 5l
w&@‘Mlﬁuyﬂlw@u& \, Ve CLU
Oyl 6 SN by Las ¢ Lgllas Laygan — 4,31 5,5
oLty CO2 sy S apaST S 5LE 550 o

= Il el e Bassy UL kil bk
gty ¢Bamy il 519l (amny el 1S ¢ Jlontdl bl
.JJ’,J-?JU Cj-Ld‘ Ql_gjﬁ font u_oijfu" 6_“\.” YL s> 3)33
gl o ¢ Jladl bl b iaas 1 el o
oye ST Ll plyST panyy sl Loy bl
55 Lo 5yl acglind ! ()l i ol Ly bl
ol LT Tl SISy 5,1 i aay aladl oY

\Y



i! ko) jlewsmdf (687 (Dhied

SPREEVIRRU B AFSY S gy Lol olacsl 50l .
Ll o iy 02,31 e =21kl s

Glbdl 5,1yl éU&‘j ol cherds gl Ay ol
b Al ge 7oAl JI ¥ dlga olaid ) sol L
el Ul g ¢em SI olasl sl g1 D o .
Lol BB i v I oy Jldll Ll Bl
sbyly dmatiall 45 31 g Al !l L G
Lo blagd|

el [ Aoy v wlbysadl 5 el ol S giws tu;;,t )

2593,51801 5 Ol 5 25 ¥1 0gyS)l a pM 2.5 5
J—og sleps i)l ol wlighe couly 9,53
G PPM N ¢ ) e G dpbdll GbULN 3 olgiw
Ve damnay Byl polaisl dars 2 e Jons
ol s oy Ggw 2ol 5 pail| Ul s i
O3k ¥ g s g Aoy v,0 Jl vt G Byl
b 3o ¥ dacrsy Joladl plaidg Dl 5 Jib

el

V¢



Jaasy idgendl Lwd Logd sloys dpbadll ghill A
03801 2amST Sy Lid LT A el 5 s
disST S e 0 smlo Y E bbbl Gociad iy
O3S
¥ame g elbuswl 5o wla o solay i 4
sl B I GaaenS Y 58 5 A5 ] 50l s gedl
pas I 503 Bgmw olbusall 8,1y i o Bulyy Ve
P SII e La 5l ot Ll Claddl (3S5
S s il sl 5 wlags )l wls s
Y G 0o, b wlan 5 cLsgandl Balyy 1,56
s b i g, Bl oda Jb b SIS i
= amling S Sl oLl A3 b B jsaull
=W dea] 5 solaiYl sl e Lsial) ol
S (el oyl Cislas G31 sgilly Aol
= Al Lo jlse jonas ol el 5 <08 o)
3 LBl (25l e Lgd Gud Telain | A
Loyl Jite LolaiBYl e loy ¥l ¢mo sandl wlas Lia oos
Syl e olaisVly SUI s SIAA oYl g o934l
sl S el ) sl a1 g LYl o Yooy
a i S i Y1 oY Al dmdall Lo ylge g Lty P
e g B0y gid | Adgadl 3l wliadl eN¥a e (o

\o



ylol pame g cipmall Llaall b g gl Llse 3
Al gy eol il el ¥l Lol gl gl
SOl 9 590 Dghiwl Bolyy g Dolsw Baly)
O3Sl LSS s of wlwhull sl ey
Jl 6ol Lo yg 3l Tonled Jf s Byid 0 aslgs
CJoS_..J ‘J Al oylgall slgal g g Bl oo 2
3 el G 1AV bl 3 b L s
ey e dyadl S Le e dyoadl o g1,
bl oyl s N
PP WS {RL ]
Jmoly ooy o Apdiill g Slay 31 oLVl iy
0ol e iagling gaillS Tple CiSlsg oLt Jal s
05 o oSy oy il Lino Sl Josll i
08 iy Ol oSay eolapl] Tl il e a8
AR b su I G ol ddes sy < b o glas
g3l gl o3l s Sy L e 0l Jemng Y iy
O X [P UVSVFINER: TS e S S e e e
Jslgal ol (o, 11 Sy Boley L iudiil spy LoloYl
Loals L 1 i 055 o Ll ¢ gl s iyl
cruw O 4ty Lo e Jamg 0 Wl OIS 3] i
N sty il pLabl GlS 13] L343 egms (n lay Bgd

1



s Uialigt)! — bl lyaill oo bl ol ad g
‘i_"aoﬁJ‘ 51041 sl L Zt_u.l.d — QJL&llj

=l paladsl Jl S5 8-S (D A28l sg
90 .Y [y PRUPRSN DY S-S 1N - BNV SO 7N PO YW |
8 Lo i (3 b oge V6V o ST e ol 35
LAl b pdall s ) Al gl 5 i ol
—gbuy (Bl r__oSU P L [ A T [P ]
LAl (o S ol g 0l s o1 sy il
N U 73 W AR [

aitd iyl B bl sl e Eakl e kg
Bols uh il b Adall pas ol wlwlyall gl
oy LS Jialdl S pan sl o palisst )
0351 Bl YUibT sl oy o 3 LGY]

LQJ. (Apilgo deoy®) Guiand| B o (il dji Jens
|yl ] gy 018, Sl A gl A o b Al o
AW LAY by Sy am Lasd LgS)las oS ¥
Jmadl o> 3is T ¢ andl o By Sll A U1 s
@ﬁaiggwiuw@iwlﬂso}%um)
Lo oL A3l bl i bs5 IS oms o lygd Y8
o ladly e lnlindll Lgd

\V



ey e blisdl iyl egn e elaill Jadog

MIH}S 3_1553 co -l g ol H‘ SRl :t_s“.on

Lodlse 5zl aeloy ¥y LU dmadl kel
e AqBl s

byl 3 ogila LAl (B padd Gade ALY JUia
it O oty O oing 13g ,LS.&JJl o s JLa
3l o Sy Lo o Jramg ¥ L i polas i JS
aail sgwg @_q..llj b ol_,,.a-j dau> oy @u.dJ
e R Jg¥1 bl ol aBly o5 Loa
BEW uo|)_o| lj_b.> 2 9B r.ll_ad| slaol 2= =
i Jdly Ly DU

bl )1y S gl Lo I ol ! iy s
Ciel ) el Ll Ciasy ddlly cenlslally
cnds By d Y AV By i) byl ISl
2 335 Lol e a3l AslasdVly U elayY|
.@_?JI s
Jlia L) Bams (3 ity 31 gyl JI 3Ly
oS o Ul ) paall 5n T 63 ey L
Sdy ¢ (sl wLaally LewloY LS1W) ol Gan
d-05 15Uy duandl U300 b ye padcdll Jorn J) U3

A



O iy Jmaddl U] oo Sy LaS ¢ tindly Sl
RN NN

Uie Ll o2y Joy oyl e bid gl 55 Yy
O3l iy s LIl AL e Sk Lol
iy iy Samwand! gl Cind s Slay b JS o
PRSI NN SJLM;.&J U 25y PERY ] 3 Cj_>J|
.OJ—O-; LSJ—O LS-L; ;.J-uﬁi“

Lgindy 1 iU gl OBloa¥l LB juaiyy
=9 B (i o pdally Solal ¢l Basill Y|
coolpisladll 3,08 IS o3l @_>J| [SEPRUE [ SRS
8y Sl f;—”” ol colipa il o df}“ i—ailly
L=l 2l I ol bly STy shoy 5,

:Q\,}SL@}?‘
wasﬂur_ﬂajw_puos_aw_ﬂdu\zu_»duﬁ—i

Lré r_g.s.o LUL AN 25 iy 405.]513.] rl_’.b.” (=0
:L.:.au‘ QIJ.J.:\”

o y5SY b Sulgdl bmally Ll gy dihie — o
el 5 g Loyl Ly callall ol Ciod
(Y gl g s ol 1 yaally (Jl_sdlu;a

'4



I Gl s s B gy Lo sladll JS85 —
Sl o 10 e ST IS8 LA oo 05Uy
sl g1 sl 1 952l 5255 5 1 yaall) LAl
(Y Vel Yly GolalYl pudaall cpsall o

o o Pl (B sl 0 YN0 5 s —
98I i yggery Gamally sl (o b Ol
s8]y OliShg Lo gs]s (imodlaniyg Al jiena|
NA KRR S 1| Ui EAVC ) SV R VY))

58y > (Do 0 gas | Adidll o Sabm — z
Olatdl 8 pls U ol e (930 JLALY ey
O3 JLabYI sy wldoll Caw 1 ja_all) AUl
NG I SR SO S VR SO £ | R

3'5—"-Ju-1°i 4—"-’)'Jsu-‘—'u—°->—>‘juL‘-er'L’-'—C
JUbYI sy < jamall) o9l pads os —0rsls 187
(Smigy (Yo (Jl_adl =

oy gy omee JUILYI (s Ve (o ST (hamy —
bd plady Ve B (BT T sl s D) (s
oy s D pghe 00 oo ST aag G
JUbYl ol o paiill :jaall) Laasy bl

(;9—»-4-‘-'5,3 3 K



Lj.’p.u MBJ‘WQ)JMQM& V.8 5)3&5.0,5—.&

S Gt :l_b.uj.‘.l u.bb_ogj‘ el g AUl oladl Lr‘?

yamall) Lyl sda foo N0 b gyl iyl
(Mﬁ YooV ’AJLQ-” LH duba‘ C.oj

= DLl il g ISl 38T g apasdl ol — 3
— e Lo e 55 e (LAl LT ae
NEY-E L IR W1

Sl gis g O Sy dmpan| oy e slaill —
Loall daiia 1 jamall) LYY jladey dibgll ALY
Ol il sl dadiin wlly suel (Ll
(oY

e e L PP g g ¥

Sedl LS| G yb e I oo Bl Uggay (Saug
(Yo sl Sl Basal r_:m ) Ll

IS b perl) bl Lasie S SI0AI oI Gy
o sl iolaidly ipelainVly ool e lslseYl w3yl
plr L | i) 1318 Sy Ludally Ligalll 138V Y

Y



P NEL IO L (P NP

Jsmogll lplSo] JI polaas¥I Lgd iy il Il
g0d loadd Tyially B gelll a2 Yl s LISl LIl )
.2_‘>qu|5 LLaL onis Sy G ;l_t.o.dj

e L;o“;l,g.sé

RERE (UIINVIR

LS Byl LS pas @

U gl

ol e JS30 LY pladinl  ®

s 8yl ra_ao_oi_lb KU CINT S SURY 4 Vi FR
s 818 Jlg b Au38Y1 e 05y Lo e Jgnsdl
S i 1S pomy By ¢ JBY e L Sue e
S U oo ldlaie i) 1081 e Iyl

o3kl Lpadll pald Golpe 1 Je gl o

OB e Luld ggntl g 43411 (pe it

pais gl Gagas 1997 ple 323 AL Ll paio
Yeve ple dslow VY. A Tl L aal pall e ogilan O

—

Yy



fpms pai> Y| Gy Yoro oS SLY Gogl
Ye\e ru dj_b-.t Ok £4A I Lrﬂja-ﬂ

2 O Ol ) Clcn

VA e Bl DS WAl B esadl sas
wed— He—le Ve Ve I J—og 144Y

Yy o 3@l > Pl = el ae
B 03_.3-1-0/\"\/\ 4l J_.oj"'\\

A e 85 IS Ll 3 el sas
e Qj_.:lo/\i\' 4l UL@}\"\\’“

03—t AYV J—og il f_JL‘a’}H = sl sas

TN A Gpdall et Al Jasdl

V44 oo Byiddl IS YY T | Jmos dpdadl ot
JUY NN ome Bl by Lalidl adBYI 5 144 ]
LVEN dl oy YoAY

Y59 o S5 pgdany LA (B pans jLley
¢ rj_JL» )Yj.:/\‘—\ 39—y uoé_wJL;lc \,"\3 l_wuj,g
Olaidy (ol yodl s ampanll WLl (55 ) 5L

Yy



PP NES (ISR WU [P PN {

ARSI wlslaeYl S Ly

—

ORI RCARIRVY (R Jv W
a2Y e ol e 5yl
LY Dol Ly
;Jl;l:s.?dl 4w d.b.c.oj.u.u
cc—ad_owlda_wwb‘fd|rdd|r_tba.d‘w
LL@}“ (=0 ﬁ Gyb 18) B PR K | O30 cc_u..o.s
Y g yb e a0l Y0
Dl S el
Lia 53y Asls danbl Jylis o ity wo s S
NCPREILE ‘M..JJI > °
(’3'“"”" (»‘JJI J> °
5i L.:“J:& D=9 4l Z_Mbili S wﬁb):.“s I
rl_abﬂ djl_ﬁ Sry r_..o.U 65JJJ| N TEY] ‘5)_‘>-T s:;LwS.w

-

o~

Y¢



i e
By or i

Yl

I e Y i e : 5 L :
ﬁ_wﬁ_ﬂ,_-;mi; ul-&s_lsb“)l_,&} J,L,.La,ul,.,uuw,u&qw..;l 4
“:u;..u,‘:utl,fz,.ﬂ)g.e.gjlw ybﬂl@]yhﬂl@%gﬁl 4

g, oy, fase
H»:,-'u‘luod«-vb-m?' pudlslieyg,
J;.ﬁa.ﬁimw.—ﬁ-.;-

‘ i
SV 4 N
il el

lalwl,c,ule,.,,@,_]..a v

,:u,.,w:,.awio.cuicu_”uuwu,wl ¥
L]

é;,-b...llfhbjb ;&,dl‘.hhllw‘}dl

il ,,au..vm,ml..u.w oY

L.;-.a&.-:,.n,;l,s.‘,,a,.ﬂ:_,,m, @Y “"J’WU{J ‘Vﬂ'wybwuﬂb(ﬂ‘w ot o]

mum,,:._.»,.._,_ﬂ,?k .}aril.nﬁ;.;bl,;i,gl;ljalmg_l" : IL.u,SouJ.‘.-J Jarea|

.q‘/-:;ﬂ-l-ﬂau;}.uig,-w (o 'CU&QJ&J’
xs_._ui,muwﬁmwg;w

‘-‘Jis;‘r"*-”aﬁqr-"

l-l;-l’e,bfhh” é&;]
U‘J-i,v":“e‘-j‘r'eﬁ:‘{y Lol oy, ey bl b
i 4, 7
qug,i.u.,ww:;z_ﬁ Ay S o,y Al o
el 550 2 sy g‘”‘CJ.J-IJJ o
blamlo ;
e-,nmwﬂc«,-umuwf iy ~'ﬁ=JJ“‘*!H-:~?‘r*-’U PM‘QJJL“UJJMO"‘SUJ
A 51 w,;,;,wwu.(,umf
l»w-c,,hdlrhw;,ﬁ_;nkkﬂ
"

4 golo SJ‘L” L?'J)gf'ak.” -lﬁddt—“l’
wm,.mJg_-,m,y ﬁum;luﬂlz)y@,;@tmlfwmﬂy
s g B gy  ipns 1 Al bl . = i I3 4
Gy et sty au‘u‘gwg»mrww@?w Ol
««;-pme,,w-am!ﬁrw'r« &mss,l)i»,a o (gl

igpiiy.\#a.:»-:luwv Aol i
: & w&a‘&y?(buﬁﬂ\yﬁfxtwlfwliiy-«dsﬂb
r;!z.mi‘,wl‘_guz,il,,hs.ufwmygy
ia’,ajl.')!_,—i;,—):gj,w!fhbﬂA,e_‘;iJUJJJh;Y
7 7
Lsalal) il 31y Gseladlobalf fome
55 ), .uwwu.,.uuu.»‘l S | i ip o
& el e Tl Al iy e
T e ok s 10 =
¥ ol hy .y .
:éxﬂhﬂlu;:::’uw‘\' el g aﬁ@w_,:@!w'ﬂ 55
e E &&J{}:«qb’lé]h,..'&'ul,l,wl,«!bﬂu.‘!

@X;@,U@I-\.WWI#&:.:\J

Al B

Yo

P Sery

Qe 3

s 51

.

el
il s

®



Tmeal) Talol usles s Tl il Laliis 5
/ 5 e TSl
02l e Y s L8] P s A B 5 o @
s_.vlj_..l’-aﬂj QUI}.@J‘ cr"":” O L n.gtﬁ
1 Aanb Y (8 lagmy B il U1 e Yl i @
B gabll By aladl Taab Yl g b5 il Lgduby Laslas|
Byl i ys gy Leidle A Sad Laab¥l 5b ®
ool el sy Ly sl Jsd L WUl

RO PR S PESRCHESRNE DIV (IS I

ol Dol ol olglly ol plasil ®
18 g | £ LAY 2 1iad) oDl

g yall Gyl oSl JLasl ®

— ps>lll ) oLl Lt 38y Lanb¥l gy Jaddl ®
(3=l — o2 lsa)l — Jlawl

(il — 5,1l wllab iy coldall HLasl @

oS G5l sl Jans ¥ 1 Baeans) FaeY sl e

2l 5 ygaSa il Wbl pandl Jlasl e

A\



o= oislo DI Lany 15 oy il gy 0291 @
el b sl g sliall b LSl s
LS9l el Lo

Sty Jgandl iy Lonis (s 9aiiill oI Giindiy
LLsJL oo 3> oled) O:!-..‘-élj > 2_.3[5)5 uLcJ.:-.’j
Byl slasl L3S Laally

3l oY S oYl o s 9aaaill gl ki
4l By Laally Lewlll ile JI el les ,LaasYl gus
LS ils) ol

Sl j0y85 (3 B9 (ayall (o SINRTI (e ¥l
iy A tilld (ol

LYl oy Jeolly oyl Ciosd (3058 sl
s3I oy 5Lailly (51 3eLaSs

(381) Apailly Ll ool saiall (sl il 4
Syl o33l 3 4B o5 s3I ¢ S Gl Jg
ol g5 (935 Al O L coliae (b saiall
09908 a i) Y LS Sl e pgin >
O Lt (¢ o Aoy (SR pg bS] 33
=31 o slailly (5,1 BeLiSy A s

Yv



rU|u;Jdd' YVs \"\Lﬁiéaw I Sgaudl yoisll ades

= Oyl oty ST ol w3l 350 (B (ds)
Vor g5 agd J)Lsy . SUI o U Loy s
Pl e bl (oo Tminvga VY o3lion Lo 08 (s Lysaa
L;C|)J'J|)Lofﬁ_~cj| wl:uﬁ.kj :l,g.‘j.b.”j wy| cLo.Es.ub uaL&Jlj
rﬁu?l JfaL.wjj L;’.).U tnl?uojlj QLML?JD &L}ga|}5|ﬁj

Loyl pladdl (B eyl 2Ll o Jf il ad

doaganey cBliadl Lgoats 5 ¢3S wloasd 4oy
Sl 50ly oLl jolaas Bya3g <isly3U Ladlall sl
ol S oS FLLl s wlislas o Ssd (gLl
il Lgalse B S o> J) cdias] Ty el olatdl
CL‘“;)U &9 yidl c_.aj.‘b gl ub.&gm o= el
idlsy LUl wlwludl J) bl sgmy s3]
eyl el Cindy L dgiSilly podall (3 Ll
I oo S ol g L BV laill Sluéy
¥V comgmald Bl 9 67 s AW I LSyl L
sl ol T Leogilly oeaall Bl 5 ety Sl LA B
el LS sl s Al s g0 ] J
bl IS 5B s JSs b sUly slail b g

ool LS5 01 colgdl 800 Llns 4y Gy ol
31 g Baaaall TSUI oyledl os oy al) Lgi ]

YA



S 301 Ul b gilly 50 ¢ LaSa 15 A0t (s
byl wwwa.,,}m s ciduy RSe yie e
L@AJ\VMLS-J|¢U|JJJJ|UHJHSJS—AGJ@MI
J5 0, dl Ggiw Aoy colgall Baga Bl 5030 455 8
b B b o Gl aglly LGRSy ons s
o Vo Bylgill Basraall oLl Gl e colaldl ods
b g la ol s of Aoy el Lgiw S
(BB Byalh) 23 s Ly Lol

pladil D oo Ayl Bbill (B oLl B0 5 5

gl 0212 Y LBUI bl Jlan] s AL B A0 g
ool iy 6,1 BeliS . Sasy piill ¢ el
et Tdgadl ol Lgud Lay o800l G5UI oylgdl (5 nisg
LIl Yol o iy LeS (iB3ls by rs I (Boanill
D W Syl bewgiay clelyy 0a0,2Y LSUI lgaad]
Oyl pudaw platy 3 Boaadll oldl Jloa| o 25
Sy mmsSIl b AL B e | Sy ¢ ol
(=23 =2 035 ol ol (Ll sl Ao3E Yl b
sul L:w)b.o O A1 B g u_oj.Sl o Bicw] ol >
ol Lol lslga! b L Ll oSy < isly3 Boaadll
G393 .oyladl 0da s AL B Ye o ST i il
u_odbd_sl_u).cl.s_b V4 Cipal Sy <yl 1
Laoylge s ddladl Comedl Vs o Ul sl Yl

Y4



Ugll sgasdl blgsl geis s,y oal,2Y soaaall LUl
ol g UolSiio LpoalBl iy ylie SIAR1 11 s LS Y1 by
caBUallg s LLlg sl oy upb.ll uBLdL:J_a.: C‘""’M
wlldsl e aeiag 4osly)l LlaiwU I.s_'»- l_>~.>}uj
oSy LBl 3 (ad oy LAy dmelainly dolasdl
] K] [ W O U PRV [ Y WFE N PR MR e
Ll o,leel] Jeld rla.&s_..dl IS (o Logws S
LSl lgusdl g il oylgs JI Abl] (B, dlgill

Do) () (GGl o )a5 (e pldyig BILa

2l IR ¥ g Al

Nl Litia Loyl olacll 5 el Tpalis] —
ol IAE bgis Ay S ¢ Ll
el 3 LYl ecily LSl Lal,2lS vyas
1ty Gl T gl Laull 5,531 Lows I
S Lab oS 1APY Ry Glagadly il
Sl Lol 28 ¥ 8 Ul ! sl 25
LI ady s ladydl o3 iSis 5 s Yo\ Y s
55 ol Jyiadl Lgaliy oSad o Al bwgill J]
b o3ale WA JI Ll b il YY 0o

igaS oo AL BN g0 Dl gl S —
Pl gl Jal) s 1 A1 ol Jlan

Y.



L G pd 13 389 ey 0 AL Yy
wilsyly LAS 5485 o abyid ¢ S SIN LSy
Yoon o= Y¥eo ey Vo JI (YN Ll s1a ]
Y T e LIPS 3\ SE S
£ Sl Lo cbgin 0b udlo ¥ 35l <oyl
Lol Lol pall) ol LYl psane oo 811 6
r=illy gl omiasy b oL 5ol Yl
fagyl dolas b 8T Y0 0Dl & J) Ly oot g
Old oo ol (2B) guvgvi C.ui.w.’j @.aJJ Jlﬁblﬂ_ﬁ,i
1A oladl 49y colsl yon] sy S ﬁL.Io.‘a b
L Yo s ] panig dgagasdl el e
eyl ool 2 Y oLl s LI (B MG pladiwl iy
= 1l Y Ly a4 3 sl Belis S
G B Vel dear (e o s Bl (3
LeiSand ¢ Al doall JI iyl ool sy 135
wﬁs,gl_odi coldl o aSs i (g—idy 00 gl
Cisd Shlam 13y gl (o (b (e ¥ CLUY

B0y gicad | gl wlswes
Ul wlgmal) AWl eNaadl ] il iy
A b Syl bwgiay cielyy (5129
O3l pudaw plady 8 Boaaall ol Jloa| s

A



ceysSIl b R B vene ] gy ¢ ol
= 3ol ol s oyl il Bgidl A
1 A bl 0 Ls Lyics A0+ (o J31
Lupe ol YY ool 0me VFs i e T e G
5 T8l o lyang ol oLl 5,00 A5l b dias
Liw ((.:JT)))_U:&S;,&_:M, Coybl) RSl jis Vi s
AABLELYI Byl o Lol B 5 Ay ye ool
EA 333 Sslud Godl U mall ol cs iadladl LSl
5 Lo e s sy V€ s (oo b AT B
alall O all ols S 3l Yy i pall oylotyll
olady o3 LI b s 13l 51 B deadiid
oz platdy Lo gy pally 00,31y 1ae o
REISSA [P - R R VPR TS B P EN I
LB I o bl olatdl vy b sl i
I s Blrdl L5 i uind Joaay 55Ly3l
DBl Lely b 0l Arbaall yhall ol pladil
i bl gl iLE bwgis By oSany L dauladl
SISl g ghS Av e g bl JLadl Lalgios oo
Frg o o Lo i of cOBlral L5306 5l uins I
B gl 2L L gl o 0b 03l

gl kil 9 b eale 0 g

Y



e Ll TS AsgamaS ¢ yall plaldl —
A o to.u.o s| o]l r}.:nJJl O LeSOlgiw! oSd
Goarall s A1 LS imsy Ly polail Glwd
olall oo JBT TpaS iy il wolaiin J) Jgaill
Mass Sl 1S 13 Luolio 15138 Tad L by5,4
1A Il bl b
sl lad) Gl AT ABLaTH
32 31 ol U315 e BLisL oLl =3l 13
= s 5 il W o S5l bl
5 0k pas Wy ¢ AW el sl LBlst ) J—o gl 5
Ol g Blenws Hllies I AW &l g elS i 156
(aJLaJJ 4_’;L’ kr’.u.laﬂ ol i dj_suj ¢ Ualise Lsé}o (g i
3 Laadandl s LSbdl el sl o LAl bl
g L) ) lSadll L5 (o e gema 5l A glgdl

Yy



e ddleadl g Aol S Bl gy o DL Al
DUL e 81 g plal (5 Lpamall G BULI s
bois B ol Al Bpias 5 WAl il
A5 Bags 5 il GbUL S5 e i5UL Lol
Jiaa ¥ Jl el i 5 b 5 090 5 i J) L3S
w@ldjwltwlﬁa&;awwba&ﬂ
5l i sagy S Shheall gl 5 FUL il s
Lo smsl Atbiio Ly o o0 0o (A1 ol i) A3l Lk
gl pllrs 5 Lgspile 5 dub Lipao 5 L3I 5,01
BIRSFESPRCHENES [P JVRP I W | Y SV ¥ o
oy a5l Cieas @l il a5 ¢ 5S gl 5 5t
il 5 ¢ B &l il soly J) ALYl blise
oo ASUL L Jls> o] aad mems o mrll sl i)
o 5o | Lanse Joay dnab ol Lgislus
wlaass UL b oo 5,88 Layylg 8,80 L6 Jly>
5 Al wliems UL puns 5 Lsd 5 L)l 5 1)
ab g bl il g gl Jadl Cipaill Lib LIS
O3l B AN oo aad) dapbll el sL3] L
el g LI L) Sl g Lo 09 Ly anbll
La, 50 5 e, laill wol | S5 wlyo slaladl 4,3 13

Ul e¥are uld I o dabll Lioylge e

Y¢



e P o wlidadl Jlos 5 aslall g sl
labdl L sy Sl syl iaadl ey Slas|
3l (LaSsS e Loyl a5 conlSlas¥I b 50l
il wlydhe b ol e, S sl el
5 ol 5 e, S > 9 ¢Syl ol Ll
by Lgie lgps il g oLl JLay 5 39,0l auwlsST
DL 09,8 3l Cind g p 2 g 09SO
VY 5981 0,3l oLl of e 01 g (s, @l b
3 CSJ—G Yoo 6}-5?}5%.’\“ ..SA_..uLSij coj_g)SJI C)__asj._o
PSR SI[RER BV RUELI- SR TS R E P
Jgadl eolamy 15 (il e luS U g 1y Lsasl 38
Jimw g olai® wmﬁ%wwdﬂ‘ el
sy I s b3V S5 JS o amd il el
eYame g g0 JSU bl oyle ) elpesS) wUly aslg3
‘_.}! ﬂ.ﬁ«oﬁﬁl et 9 ﬂM.wY‘ I KPS 9 Ll BJL)JM
mﬁd-&oj u__ojﬂ.” 9 d-l).a” J_>.>J| JL—.A)!} chiS_VJYI
|}.&.535 ¢ gl L_‘:J)b.o gS'J‘;Jf"";L’ ) wb}...a.” O=b D28
e Bl Laaly LAl 81 s Lgalsall wlags ) Uae
Julf u..»i) Sl adigad g A o ylg ) i 9 Loyl

Yo



8oy e il Jls uly ] o il s anbll
5 o SUl g (SIAAI ool G iy Lo 1 5 4]
Lo comlpulall 3oy § deliall rl_’> g e dgaxll
5 =3l 5 ol Ul e e 03lsie 303 JI 505
BYLREVIPE )L R ECINEE Ol g il of i oylee

PRI PLE | R P R WV Ui

Rl i

il viaaiall jLbyl
P Glall jgaail e

Gluall dlla Audig Jylai -

GilSull &Lyl - 23 ayanil Aanyll dlyl daiail -

dyclinll &)gil - iyl jg@aill

GMaiwml blaii - ducgill - @ynll dha dallea -

a dalaiwall pé é - 2yl dla i -

Sallnala Lu"' s laall dalaiwall &)laYl wa latiwyl -
aliall -

dlaglea aBi clibiil -
§gaall alwlja jan winll aeyl pag -

» g
SO
o i
l s 5
4

’ wila i -
aliall péig s)lyall guliiayl - i JBlyaVl il -
wclyjllg utfm{lg utflu:.ll wynll - 'l waglgull ggiill ul;i'm .

Cglill blai - 1 eblgil Jsbi -
aliall &)ai- f iliéudllg wLéal -

H winll jganill AAIST glad)l -

\

“ ! 4

uilyjaall @l JUis| -
fuaglgullg duiliaslg
dudgall g dunhuwlialall

1



clgall Al Qudig Juli - \

( N
-~ GuilSuwll Galijll - BN o o nad ) dgityl ddail -
; S‘F:fl," duclinll 3)ghll - sclll- iyl jgail | AR
Gaal Aliall - dclinll dalaiwall 3)laYl wa jlaiiwyl -
b 35 wiull aayl pig gac - Sl oyl ga 2l -
cllaglen aki clidii] -

§9aall dlwlja

Sgaall dilwly> gas wigll aayl pig -

’
ks
g 5 Y
" ,, .
oy Aliall g )l guliayl - Vi alyaVl L) - i
h':fq* ‘ atileyiyl - i wiaglgull ggiill ylada - ;ﬁl‘ll
&glill blai - ! il jgmaill RalST glai)l -
4 &iglill Jlasl dalyj - i )\
7\
\

alan
S

Agilyjuall &I IS -
clgall &aglgullg dxilasllg |

« Jlawll alélngass -

&, ! . dlgulg salnisyl wlhll -
assl Jaill

. daiwYlg g1jgill blaii -

duyill dalaiwall pé djlayl -

ayl s puady gusi- |

dyalll o anll- Jolaall £gii - )
£33 2030 Aamyll gty axsai - | laEwYl
il AMniwl - wtyll jgaaill R
8)laYl wd jlatiwyl - aycqill
ciloglan ki cli| - ayill dolaiuall

sgaall slawll alxdiuy aagill -

alilayiyl -
wanllg wclinll @yl -
dacljll cual)Yl wle gaaill -
E Syl gulgiayl -

A i ggay Sglassll suaudli -

-
ot ~.
~.

5 il ia -
£l -
gl ¥l L] - pitin
apaall - 1

wliauSilg will jlgill YIS -
iyl jgmaill GALSI £lai)l -

Y

Yv



sde it | Aaild |
(:|.>A$‘j @_Q.JUJ_'&.UI I KPP .3_,3533 bl Jﬂ}.l‘ «.fL;
3ol r_o’:u o sandl Tgmand! eolany SIAA1 g SUT sl
C_o A_J_,..uLG.; foas W s Jl_>u§ d”j.s_'uo.” G)L& J.JJJJ'
popio LAl i) s a i) LAl i 2l )1 gl
SV Jgldl Dyl aigy @3 Jolsdl sl
3 VANV ple Tl 5 aiil) Tl sl e oLl
VAAY yiomagd o Boiil] HSU e gand| pmandl (s iy
A el oy g ol | il 83 e sl o5
ple spile 69 gy (2 e 531 03,1 Ad yaie D
wlraizall 5 gadl g 03,31 mshs o LSl adye 5 144y
093yl el liin | s o by iyl Jlas VI
JUL (wly Alas 5 8,00) 3 Lol J Y1 80y (bl
O0 Lr;""’ d‘)“"&" doloidl dwls LrLG S—olind g UJJI}o
JL‘?Jj s:)l_“wj.ﬂj yj&.ﬁ““ O sl :\.le.o.o D>
pbis o jlainl 5 Sall szl wlabis 5 JlasY
i) Lol Y0 13 ¢ S gmaadl oL g oLl iy LB

YA



rb‘c’_t) éspbwoLﬁjl—oﬁJL@i@Y|jﬁubﬁ_ﬂjl§
L)l pgho Lt JLall Ly o3l Olocal ipled amass
Yede 31\'\‘\~¢,_oBJJ_§JILp'Cl_’d|u|ﬁ_£;@5.>_>@L~.J

Yo d VA4 oo Yl GalaadU Joudl bl wliogs

1) Dagd!

.@.?.Hj gm;wug;;um

| AR

O o3 r.gJ.’:-.:J.’é.gQ.gSJl OBl s palasdl
Yevo 9 V44 G LASJS_U|6_§MJ| 4l tg)jjjja

o> Jd il I CJ;JIJ_H.&JI Yo as poLasS
.Y'\Gru gr;’L@'M J_95.1|Q_ow|53_~a

QH: r}.u” ngﬁy VYo — &La.!!)_wl Jare (olassl
sl gl sae JB o 144 rL:deéihh rL:
ruﬁA_"\lcoSLuY~\~rLcL,’JJJJQH¢V~~_.»
= Os—dam e )Ll VY J o (S ey V40

Y4



Ze\g—\%w‘
b.:Lg_,.fﬂlj ;L,..;.s.”r_g.du_w

oo S8 e Josle faubo ¥AE (3ls ¢ Al aqmall ey
cYeor rLG LH}UJLE)J-&M&JJU ‘fﬁ-#“f)ﬁﬁ" \,Yeo
MW&M‘}JL@)‘W&H|£WY2,A.M
.\'~wrl_;‘_gols_m o= | e

2r,,u’,-—\2.,gLU|

dl g5l o 03—l o=l Q) Ls paiss
Yedo 9 V44 o Lo'b')li_ﬂl Lr@ il
.\‘~\orLcd3l>.g.s.«J|djL33.au_éC}?Jlo_o.>_>Jlda_:o i
uo_fuu_oujal.u“uo)_ﬁuj_“\lo AV Jlg—> QT)J_L; ®

L sl e
O3l Tl e cand b e Voe e 3ST®

.Q)'}..” u.o..a:aj PRV ] S Gttt



A RERPY

L SV palail] paan s
0 B A

Bl T 59 Sl sl ol JS 3 b YN oS3 IS

GbUll 8 Sl sy =2 odlaeudl sae Jwy
oo Laiipe Yo N pls (5 LUI o5 4 I il
2o 30l e Lo g9 <1444 rl_r- = Ul 5 AY
om0 By (5T o ST A Blai Yl o yladl B LY
O =0 J—ib 3o oV Jlia oS (Y1) (’L‘Jd—é

REPSIRURIFRURE E% PRVEE L (X P (PN |
ol azly U gl 5] o 21 ey
OF Y] (8 yamsS lghiig Lood —adly Loats clgosill
ole oad L 13bLs g LSl L yladl GLeal
C,_Afr_awwdubin D8 BBl (YY) g YA
b ygmle ¥ Joray G ladly il yud g Ailaiy Yl
Loy ol pemle VYV aiily ¢ Al amadll e
Bel il Lol ol (Y8 510 0 pylasl 1 5)

bl oo pgis UI 5 Y 5 LSy

¢



Seb_U‘ uju UYJ_’.oHu.t_..u.oﬂu.t_»ub)&ﬂ -
Il wolS ¢ Al aqmall oy Lyl s ity
ruﬁyu\"ﬁwmwﬁqu.s;ﬂ‘ 40
BARELE ru LHZBT)_O‘ q. -] 2_’9&_0 A ERK
¥ ud
(8 Sdy il (s Blgludl a3
0 R A
Y il 8 il ey gl )
Leidly Y evo ple Jglo U5 0050 ol Joding 535l
.Y’\Oruij_ngYJ_Gde(;_«J.ﬁ” J._>|J.oc_u.>J
bl Gy (Sl ¥ adadl] 3 Blglad| WLl i o)
Sy per e I3 Gimg o oSy ol
Jods V¥ ol e Ol S g r_"‘.\.c.‘dl
QHC)—OZ'H&iMlMéEL&”W|H&} °
YNy ple (B ool ek Lbill iy Ve S
BRLY rLGJ_wb.t-tSMb_ba_wj
M|WB|}L~1| r.)_ﬁ JJ_"»J LJ})_”O_oJJ_‘SLH °
Il o3 saill oo 55 BT, I35 oy LSS
as,ally cioladYl dyolly Joanlly poaladl o
o Adbio JS o (U i And iegSal

¢y



Ul J51 sy 81,1 Jass Lo LI il gbUlI
3T sl Lylyeug
Jgogl) ol J1 2ggadl B yms S ) BTN 2 il
RIS = I
Lol syl pdaill (B Ly LiSle JSity a1 ©
Lo SV Ll
(Bly oo dhms JISSL sl ) agn L WL
g FERPY
0 S
)|.>_E.o.3 PP EN | RN O JLbYI s_:L:.‘Bj Jacrs (i
tYeve 5 VA Guo Lo Bl 8 ol
JULYI wldy sase paidol ¢ SISl gall oo el e
u}—d-o VY, 8 O ‘aJL’.” ¢L>.’T @u} LH P e O 99

@I ol Gag Lao cY VY B ogtde 1,4 J) V4G B
Logy s Vv e slayy cmaiss! JLibYI el

i e Lol ol wosl (Yers ple ity o
OU3 FElEN uj_d.o \ e u-oJ_tS:L’ ml_e}ll Ja_s

£y



W sl (e sl pa il e a1 e
Baglyie s Jligd (JLabYI by s 2l B
G slyaall i Ly 3 5 JUbYI ey
Bl e g0 el Joxs 81}0 YRS E}
ar g1 el IO a1 eldll Lwd ol
A=y 3o eI

S oSl B et sy o) JLALYI LSy Y Lo
RYPEEJPUR SN RN JURR{ R A P PO R L
Mol el b cor — eolalaill eolge Y JLab]
sl b ST oy h pa — J laid Lslai ¥l sl e
celalaill pd el ga¥l JLibl s Bl amd s
10 L

2 el W oy Lol byl o (ais

DY Ve 5 V44 oy Lo Byidll

ple 3 Ly ol Jf lgodl eoldy il

¢¢



32y Yore ol b ALl sladl e B 3L
plry 55l UN (3 6V Ly paLidS1 Sy s
il ﬂuboﬁjraﬁb‘@_kUI|bg.a>,ij_>b KRR
il o i) Alaadl el
Gyt b el gy ol elidy Jams (il
Lol gty Ly 1 Jlad g ¢ Ll

;L)JTWGJJ%OHJ 0r o oy Lo 0]y
e I Y bl GbUL b el eldy ds
sl gbULI 3 4ts Bys Vo

o 50Y 91 8T 5l le JI cloas By b asls
Gy pandly diy 1 g-bUL

Is«l.:—oa.;w‘

AT rLG J}L>.' LY i)l whbus iU r_t.ué’
2 BUI (B 1r s Dole I (s ol AL s D
el GbUIL Yoy y ple B BUI 2 AN I V44 ol
il dgle I il Al G bUll sl G

¢o



pbe o wliall blusl b wlo¥gl dams paissl
bl pail ol ¥ ciu ) gbUdl

1 Jmenl i Sy plasiY LB Bl o
Yoo 300 o0 @a 3ol 144 550 8w Sus

el s ST saad By ¥l pliis JI Al s ©
?w)_,.a BJ:Q}) .>_$|J.s,g g.:_U:JI Qﬁj ¢ shy Gasy

oYl Ll ile ) ian 1 Sl Basl ol
Liiie Jys W 8,1 iy
11l

Zuéb_cat (0 Lo.a‘),}ﬁj
0 R A

:'C_g)L“dl D e il oyl saqg Y Yo rL:

6_5 :Lv)..a.dl el jods v 9 Baall x::'—:l..o}“ ®
UL a5 palasl

Lyl L elll o Gugmdy culall slaslsalyy ©
03l ) e By (ST o ST ¢ gdinmy
sase @ﬁj Hlyicwly GamYl o= Ll wldgll sus

12



lol gahe 0 LY Jarey Samaadl wLloYl (o S
.rL: JS oo

elll o oy Ll oLy dblall Lol ®
blo] ¢ olmadl blugl b Laisie Jys Sl 4yl

:L’_.wjl‘ Jj_g_?.” (ST U")L’—l‘ LH L7°L"J| R BJL'U' °
¥l ST e a2 g3l
I9L3— .\3.;\.9.“

D4 g lisy c_“u)J Yoy rl_s JjJa.v).:_’}“

ol N eveyy ple Jsl> as Il gins o) Gu (B
et u‘j):.‘-é-.’ Og_gLoil .Jb.é%“ dj_..o.:n Lﬁ SJL)J' Jla
GBUL e 3 S e sl Al

oYl G}l—;uwaj—)’l-é/\yms Yoy Aol by °
[ 055185 5 s aded Gysdo 1,8 s ,iST Layad
.Y'\'MJ

s oy e o CLE.\_...'“ T oveyy ‘:LG sl dg_L>4, °
Sl g il sl 1 e muandl Jpon

1A%



el L J1 031031 oo Ly ad g LU Ll (s

—wdy Lo UL Aolodd Wl jadll doall paissl @
wladgll Jas (addily (Yev ple e LUI 3 Y
ASUE (B Ye iy LUl s e U

JJJQM‘LY"'(’LF:}_’&UB:WJJ.GJMLQJ d
B el VY — LU e A U1 eyl

J SR L L EES) JjL_.oj [EPPRY G_ﬁ.” Jﬁ..&.J‘ TRV S
JUbY) eldy wN¥ane 3 Lol LSl Lsdls]
LUy LH \Kl 5_>.u

adlee wliwsal cns gyoly oudl JLLY s
gadll 3oLy Jddy eyl el i ela sy

O3-0Us oI JLLYI sace sloyl « Jgaid! Bulyy Jodis ©
ﬁ el pdiadl lamey Al wly -}au” CTI
.LS)..sJJI ;|J_>.a.|| uj_so Lg,a,gjsi

padad Oyle Yo Jls> plo)l Jedl 02y pe 2T 0
XNY 9 V440 o Lo Bl 8

¢A



WV ud
Dl LolaawY DS
- v &L
=ty wlabudl (b Lelwidl il ol Lo
e id L LSy ool il plol iSs o wlWl @
Lyl S ol g s il gbUll e o o
Lo 8l b eyl gbld Sl Lows ST Ly 915
.Y . \ . 5 Y DY C)?.h.)
£ Ly Al 09 ,SI1 apaST 5L wUSlegdl oty
A4 pls 2 Ul b
J}Jyﬁy olsiel e s H‘ Yo I Q‘}'t_..v.” Lﬁ °
Il oS ¢ o359 T Saiiiad | slgdl oLy Iy 540
Dlgicwl B UN AN e oy Lewdy Lolsdl
L0959 Badiwldl olg
sl el Bosill poo¥l g (Yo + gy 3O
Sl J.;B..»l‘)) Lya.o 48l £;J$ rJL.&” ;L.o.i:) &..élj
:t_.a.a.&JJ) Ul eolognid] 4oy "‘jj ¢ (AR

£9



Y90, ate 0V s ST I (ol | et el yuld
:9‘..3—\/3.3\.&3|
= 3sedl peall olaid Jamrs o og—alo yo iy o>l
YN ru dj_’ou
(02,1 eSS rh 0o el D Ladl s @l
ple 3o SUI (3 oA Ly Lol Ll munds)fg
144,
Olatdl sloisl e el GbULI 5 5ol g5 *
s e el GBI S Jeiss oy gr_g@mj
gﬁt VY,V Aol GbUll e dis cvey e rl_.c Jetoy ®
oo BUI (51,7 5 il (3 gl Aol o U
ceolbusadl il Jlax)
V&
r.;." V:w‘
Jg—onll pgiSay ¥ (3] ooV Tl oS
Oyl lonsy Logelll oyl ol e il
Yeve ple gdoy ol I Lwlo¥l ol
0otV L (apiss 3 Sl Gagll ALl i o
3l ol L jolan | J)—oj.” % Y o



RS J_Fj.U d}J)Mu|WWwM|
Gyl o ST Juom YNt 51840y Lobyaddl B ®
uj_.;ﬂl old MJJW L;'; d}..oﬂ‘ =T
L ol ol goadioug =il Sl s ®
Lﬁ:/\ﬂ J!\ﬁﬂ~rl_9ﬁ2_ﬁl.llﬁ\/'ko_o¢;_d§)l
DU o5 g0 oo 38T Jamg Y Y0y L 3 AU
;|)_>¢J|&JP?%J§TEQ%H5J|—J|JJQ|Q_¢
JJL.MQJHMQHJVWAMCY'\\‘:LGE
d =il old Do
330 JI Logs Jgodll oo padcd AT Y8 (o ST gl
AERRT \ﬂﬂ'oﬁbsjﬂldjwld_xoﬂu‘b_aﬂ
WS | Lr"“” Byl 3Dy | 09 ik Al olatl
:Jls = V &)
‘_}J.ﬁsYLou,de'Y'rLchJ@ﬁ-)SM&-.&w
5 i)l sl Y1 oS (s gmtle Vo 8
(:LG) GJLGJ.” sl JPJJGJ‘QL’JI 0dd e dis ©
S By (VoY

o)



8yutd syl b il il LS Tl oSl
U ple B UN 3 ra o sl LA 3
Yoo o ST oSy L YeAY ple 5 ASUL b vy
Lwow ol J) Jj—oj.‘lo_ouauﬂ eﬁj_h()_o()j_‘glo
Jsmadl gl Ll ol U pall 331 505 olsal
9bas 5 JLilly cplaoy ¥l LB o Lals Sbue e
AW Sl Gagl

Pl o0 8 it sl Yl 3 paded pale ATY 3ls
l—’j—th Vi 9144 ruﬁuj-d-a Nor Ao, Y Y
.Y~~~ fL‘cG"é
Alaa
sl Jal oo Ldle 481,85 L6

ijijﬂ|u?m;wiu|a_g.uw‘a_9)|fﬁj °
il W U ey e Aol slead] wlsl Y
el @y Sy YA pls Dol e el
Y o o L e oY1 s Bl Ll

oY



) 8Ll s 45U
el — AL
Hges olaldl J5Y Lol wlalusYl Ll
Aol gl Logd s 1 AS poadl pgms JI s

J.J—JS — J! AR (99 Ul gl wlsais d_LG
Al wlawmdl sl vt ple 3s

i Ly 31 J1 Lsnill 5L isgall c2assl ®
Yoy ruHZ\_ﬁLULH: V gy uSIl o]yl
QHJ.H ;QJMQBJL_A CL>.&J| e Jla ols
Osead s UL 8 i) (ot T L1 ¢y gmpall (o s

et el el ol el Ll
S U1 [ -SRI SON [ - S P T R [P Y PR A |
RN S 17 VN T[S [ RV~ WO - £ R
clyiow ydie 3 eI Byall Yeye ple b Ll Ll
el 8 il Ayl Jgad) wlasldl of g o
B S Bolyy @l

oy



s — AL

tell olaldl gea JSLad dlsLall dadlall

)l e Byl aa b Al pladdl cad
B ISR PSR ICII-Y £ SRR ‘aL_C-j KRR rL.&] alaasy
5y Al oladdl s agaall Jlaa ¥l ol AUl
(:l_.c LH CJ}‘.U 9&?19.3.” ol Chady 08y el bLE
05— e YA g YeY

el — /\%w‘

o SV I [ RV [ NSO PRS- U WP RN 175
Gl o 8) (N O—s — 4l .:)b_“ s:.v..ab' ®
9ol pudgid — Yoy ple b Ll Lyl Jygaill
s pt | e Boas NS U P S EN [P WA

=Wl salasBl slass

e o5 @iyl b Cigdb gwns Jla olS
ER PO (BN [P INTCR PO H SRS P3SN PN,
U1 g lad

:;l,—/\l;t.:d!

el sl il 515 LabY oLl pLbill as ylnil

o¢



L e¥LasYly eloglall Lun o iS5 Loligy c3ayanl
J}.L.” ol =0 bgd A 5U 6_9 Y — ol cc.:_’ulﬁ?i
il

ALl Lol apen b il Lppladl S aaylsas @
.QIJL}Lo 1 C—L' ARRR rl—ﬁ @L@agjj_lau

Doall Jlayl 2oy ®

U ool Jaraid) JolSall 3l Lb| 3 b ®
gl ialall Glowly slas¥l dgall — Lowlidly
Laao,s — iU LBl Glaa¥l glaiy Lo b
s 14 ...l“ rj H[—’-” C)i J_?jb‘ A ....L) . 5!5

i g aly L 02,1 By wlays ol ae Slaal

581 YN Gyl B LT pshe (B 1A Tpghe Lo
= sl s i ;38T s g (Lboa e dap |

Xove dlYeve g 8yl
Y010 das L Adlaad ) Calual
OlSe JS B sl Jsy i sl L@l Yoy
Oy (IR ool G gl elgd] Lpgall Y Y

olaicad !l dely 1 yyasy A dadll

o0



c_u).U oL I 3iaiy dmo Bl (lad o> Ao .

.)Lo.ﬁgﬁ| C_o.o.> (=0

63@.&0} Jols Sl 13 r-“dau oles B34 55 f—gJJU .

el el lgb ol (05 5

asiad| oyams Blgladl Gsind cuind| s Blglcdl
- o= %9 S O o= 919

JRCT M 1] P WA e Oi—Sa3i g

dolaill b}b?b SJ_ZO}U oo .?4_3.9«03 s ol .

IS il oLl

QH'; dﬁ_.ca.” Olss ij )L’;..ui..oj Boaadie 48l |

slaie¥l (o Say ily Adgine Hlawly Tandl B!
b‘-ﬂ-"u z-o|.>3_..».i‘3 Lgds

3__0.:\” 20 e loalasdl JL..o.'Sélj o> ;JL-‘:LL:} .

J_olSJ| ol .:L'-)Q'Jlj rl“ '“5 J.oL...Jb Lrotd‘ 6JL..033§“

el 35Y Jas g1 LYY il

bﬁ . ".. . “‘. ;l 0' .8 . .js s... . “.. . T ”¢. .

'J!S “&,Y‘H}a}'} r‘ ¥ ‘llj J,ol '."” C :.s A?”}__Aj_&?j

J>10 LH 5lglud! po—s J=dis Blsludl po—s s
coardl Lpdngg Jﬁ.}_” O Loy dj.s_”

o1



wlbgiudly gall Jan  doluiad] wlaainadly ol
.2.0|J3_m3 3..’).93 a.s.oij ol @Lw.»j‘
Y bl

Lodlsl Ja bl G paill L iy il
by UL il

platiceally Bdloall pladi ¥l Dalaiad | el bl

Sy Boleiwly olex 05,3 platiadl plada |
RO EEYy [ SRR S [FNE-V UM (NRE LW |
9B B9y pmaail] AdlSh g Aol B ygmny ol lA
(sl gl olad CiBgs Lsalaiuly 51l

sy Ul eolopmandl 5505 i lally pdld|
C_u.>.U landl LTL; dj..@).”;gdyj ¢ dolaiudl :t_“w.uu
ceobygicudl 48l

By e Loluiwdl il Jal oo 45T,
laid ! geiil) Al 412l by a5 Sulsfy 3is

ov

A

AY

Y

N¢

ANe

AR

AY



D> s il gl lpgds¥1 Ll 5 Lpnsianal
AR 5ﬁi
rduzornd | dd gl

comrlimall g sl il Baslane o Ll Sl Lgd pmy LS

ool Ggins e Loyl wlelyall Jb 3 oS0
iprgabl 5l gmal) Tolatiad| 3,031 IS (s SUT g 5134
05 55k 3 cAmaianall Ldgioal) Y10 gl a0
5 Linds wlgua g hry 081 g pile b oagis LD
gl i yas o5 s Dol | Al Gopb Al
e Aol i | Ll Bloal 7= Lol e dpmaing]l
= tu.:-.o.” wlabin g ddgall wlaslyiul g bbs
Golall s isganre I o I3 5 Jae¥I Jlay g
3 Uelall poamll 5 sl ol i¥ly LAl )l o
gl plns plyial 5 iiall Bl bVl Ao ol 5>
S yold = Ol Ggi> rIJ.‘s__>| 9 Al
= Jlas Y Jlay of Lla¥l wlymend! o b3l 3sLiS
Lolidl gl Aol 1 )5 IS (oo (Soladl S5 (3siins
iz i sl VI ) Ll 850l Lgs 31 !
iaSeal g bVl y Sl 5 ol oYl Lol
s 5wl el L5 e oy Las L3l

oA



9 59l LU 5 Blaa¥l oo e 80 8 58y ol
SlrbYl plyia! 3 48 QLuiS 3 dradl Gamans 3 Cindll
3 8l g Ll Giing 3 Jpgaid] oliinl 5 iginll
31 aSeal Y g3l Ldgling 31 apalsll o
gl Llad 3 Jpisdl elw,los 5 Jondl byl
LAl pig 13 oLl Goi>  pmnbll o, l9d1 i
S gl S 5 dpmaionad ] iy i yailly Y
) Lol 5581 LS| > msiznall sl B g o1
i gl pgd DD s Dol Gdins 5 el
8 olall oLl Sall asinnal colabio 5 3 palall
Loyl ieaY Jlas¥l oy Jhyol 5 Lglaogs idglow g
wlarer o ol) Wl wlabill o] s daubl]
JlasYl Jla g Lgihs o cdasy dpldd s dylal
1 LBVl g Lol | gl pygits 9> 31 s pa

Sl r-°5“ i genll el e

rdeliiiedd | dcaicd) T b8 Ol gai
LAl L 5 Lgblualy Lolsiad | il Tamss 1, 5] 35

pbs 5 Lplan] wlysie Sl (b Sal Tany 4iubln
NN EX Jgadi r.s_’é;? s ‘a_uLJM"" Ll onladl

o4



&
c“l.

s 1 SN dan

CO2

? AW danzd!

wb&! mWY!rJaJ!

ol ) L Loy 25N sLassYl
.G, slasy!

sl sLazyl

Rl Wl fase by b Bl r_{m Bad O]

sl ! Jmgs 0S) g e 50 Sy Lgdtnbs Bagy oS )
wlgal IS g L8l sais Lginby Lol il bbs |
P i o a5 (1l 3331 s pd (el
L] s Al 0y fsdl e 850001 elslyall Jis
LaS (5l guiadl il ol s}l o gl
d_]& ‘3_L>5L> O“’—")L’d—g Yoy L:i‘ s_:|J.:_~J_o.:3.aJ_SJ



:2\,53\.@}3” O a3l
5 0Ll ¥l oy AN g oy s 14V L 3
JS LS jamay o5 194 pls Dol ! Al Tase o
prls mnbll ilas) Al Gaiall s palo cule
bl Ao il blsill 36 (uyomy | aSeS)l
S Sl a4 5UsSe (i liday gl
S il bzl 3B e WV hny Sy Sl
lan bty LingdS dnsls oo slals fosd r_:a.a)l}o P
w¥ans e Ly palge oSl amyg3l Lgllbll (5,31
B oo pginlis polaiod yglbll ialadl g Idlgiw|
Yoot pls bl les) (Al Ggaiall 5 ]
Gy oyl G253 oSSl oS Il (S gins ]
= by ¢ e ladiey Lk apand e 05,Y15,03
pls mpabl 2Lins s 19iST V4 i ol 0o B4l
e¥ame o g Sl 13 ol g Laoylge apaad
gl ielas 5 5,501 0 Byl (s Lol Idgi Y

1)



5 Bl (SUYN I8 sgms pLd Bl s o5

JLas) ias Mjl d_:dlj JM’J‘M 3....95..&.3 CL.:.U
Sl 8490 dwlyo I e solaidY bladl s iasll
9 CU)}” oo ‘)ﬁ)—” rL:- sl L@-‘}S PR S
sy gl DoVl Tany 5 Lddl Lol o Slas
05,31 s i ladl s Ll iy B I g pail
g gl 9 yb Lgsadiu 01 5 L glgny Aaiidl oLl
Lo gl 8,0 81 of Tl 0,911 Ciyyas B 9 el
1—"}‘}‘4 .>|}_o Cu.'l 6-"; 1-3)3.‘543“ ‘;_1:33.” BJJJ el
13 =il bLSA e G_»“l.'dl O3S Clagina! g Bads
golb—dloas Lo lgwld 8 s oiad Al Lol
'5).3_3.“ u"l-’ﬂ S—aliny g el 3._9053 i])Lg.s_.aY‘ FEYLY
gl Hlais 5 daaidl daludl lo s LH.: FEE PR
ol CuJ....u Wb 5 4l LH Kl LrJ.Lse.IIJL‘“S_gJLg Lol
2_.3»53 4Ll J)b_ll :t_s.osuzu :l_uu.o el 1_’5.‘.1.‘1 Ml
3R e rj-giu L b Ul o = gl

1y



Loadl b oe 518 50 5 ¢l 5l o2 slsS Y1 Sl
Ot S| rJL’JI r,g_.w.d.v f._‘“.“d gl 50l s Al
ol LeSUginl T il Lginwny 5T ) i Jgo Laa
=y Al 510 Jgo 5 T glandl Lgsyab ol Lao,lge oo
5 ==l g i) (=LY e SIS il G Sl
ol G 3ySI g Al 51 5 il g el
g S sl o LSSl pud Lia 9 ,SU pggio
Ll oy Tl 03291 ) Tmlss iy 0,
0951 Ut polaliol e 80l @yl g iyl
eosaa 2@ 3bill s e et ¥V aas paisd
2 5 ddidl o) Al jlane iand) Ll dS sl
OLESaY VY A gl 8,0l g 0y dl) le jLaSa YA
3 ) o LA Jgo (s V8 Ol gl g0 dll le
clpall Lole gy, ¥1 5 Blasl 5305 ofy Il o]
Oly LSSl (S LSS Tols Cind ] £l
Loylee oo 7 A dl 1 oo Jlg> Agicus (5 ST ol
599,51 ?t_o.o.:dlgierL;dl il Cad 2 g Al
A JS G s Vo das g Adidl dsndl (s VN o dis
S| R rJLsd| GU.?! Gl g gl slea 3-ddius as
YYY datill dgadl B plabll wlidsw jodis e oty
Sl ol 808 WLl Blgsal 35l 5 cob b
5 Sl g Lo VAL pladiey Aad saas e

v



e ol e Ugs o0 5 GolabBl ga g apbll
ool ) Al i Ui S35y ¢ sasabadl Lo o
Loy ol ol giiias il A3 ey YT pls
oo <l polall s b IS oo Ll oy 3Ll
ol alall TS ol 1315 < LBYI LS B g s ol
9 Laaylge o 15 sLSH Laaie 490l cwlo,lgdl ¢s
e Sl 3 ol A Dolaiad | 85031 e s
Y ONY Ll gax )l gl s

il 0y 5 yaol Al g Adl] el S0l
Z_s“j.,g.).” w| ;La.).” Q|JL3.5~5 :t_uj_w.” :l_;s.u.]‘ Q‘j_'uq
dj.led.LaY"/\ dvay u.ooJJ.vJIGJEJ".'ﬁJI ol
C_oji CTE A_UJA.” dj.&_” dasl> LH NERYS
L«ubbwcdo.’l 3l baall ¢t aind gr’J"’” oboll Y
S o Yoo L ?oL«wj \’rJ uj_olo YA
MQ}J&VOVPM&BG_UMQEQQLS“;U&J{ Y
A osleY v 0w BT 08 1470 ple 3 ol plall s
Jee dINave B XA e ol G sas &1_63)1 Ay

.

X b

¢



ool Sgime pdsyl > 14V ple 2o Sl Tay

VA Gy ST LS Y, LYY 0 18TY ple il
.BJ-o V.o ol sus c.:ﬁj S

o= Loleor IS 7 i gl gl 8,0l Jacms paisl .

Ssa a dl lsa Y Y

o 20 Jly> ST ob ) JI g Sl sl plisyl

Al el

5 5 LI ga Llle Lol 15,0801 oo SV il

VAR N BT [ R eget [N PR GO AP RVA Sy

g Ty 5, BLAS

L_dlfvrAbo-odﬁiLﬁudloL;.llo_oa)_éJtLa; .

Yoro JIa% o il LoUl Laadl Jlan! il
Dl G oaSs i LauatYe

e Ayl Jglf 2 syl ol Joxe
XA gl gl B s By301 oldl Joms

Y]

AN



AR PR RSPV - SRP [ TR RV

8oy 5 /Y0 Ay jlba¥l Jgha Jams o5 3lidsl Y
5 Basiall Jopoloall (aliss] 5 /Yo duwiy il b
Al Lt GBULT s pS VA S e+ 5 7Y Ay bl ol
ey SI Ayl tLa.s“Jﬁ Aoy S 5l Boag

Vorw il e dlall ol adg Ssalyy Y
.XOMﬁjﬁJlSJL&!MJ&@dPMQ}-ﬁ&

O9=e A0 gy Seiudl Sl jsanill LAS 0 V¢
Yoy rLs = G_.“L‘dl dea| oo T sl y¥go
N SN PCH W=
Ol s (2 0 0S5 Lo LFL;J_EEL“_;_ﬂJ(\

i b oSy () LAl (B ol el ol

NUP S Qg L] R WS ]

1 PO 0 K PP P T R PR

5 bl G Beadll s (Boaadll oylgdl 8 e
s ymo Y — FEES) AR R [P BTSN U [ RES IR N
o3l 0lyy Al gy duslainly Luolwidl sl Gkl
2 Tyl bl pas g il By s o LA
505 Sy b yyia b3 Sulsl Jly LpolaiBY) bbal

"



r.a_i:dl O BS Sgiun @_Ld pr' JLex ¥l Al G_':L‘Jl
Sy elinly SolaiBl ool Goimily Ol oLl
boylyy B8] Ayl oladdl e ady coylsdl oDyl
WSy Y e oy 6B Lelainey AS e Kl wld dyylas
ol 4y ¥ LaS (5,51 plaldl s Jney 0oLl y5hs
Bl aslal il e loasdly Lty Lyt 055,

) el e S 250 gey (Y

bl o3 g S bl oy gl 5
LI | PO S [ - P A PO PRTR B |
La,3lg59 dyibgll Boaadll oylsdl Iogiwl gl 3
ial) il wlibdas jomass se plsudl bl 2 aag
eIy 5Ll

O At g g2l By0ll 5y iy Al sl papias o

2Ll auasy ol Ja Y1 Agb )yl 3oiis D>
JlawYI aSlasy Biiiwdl Ldgadl oldl wliby 5 ,3-auill
Jacrs Baaaill yledl Idgiwl samaiy ¥ oy Lwliall
e llilly w8l o gy sy VT caavy Lanaas
A 4905 Baley Lgplain] o (5 gmdl byl 8505 Jano

S92 8:LiS (i) by ol il pghs . o
2g Jls Bl s By (Al wladiie ) o )lsl

%



2,35 B ] Saly) gyl slas] o ¢l
A Bl L olll olseg sty

33ledl s sl Jemadl s ploa o3 el L
O oy iy 8508 5Ly b Aibill o B gaall dyhiill
bl el b A iS5y Lele Baely il SIS
wlabl e 555 cpmilly Sl iyl iias Ly
RN SV [ER | PO S PO

i Glal_osj Ll 1 pandl bl Jlatiwl —»
gl ae Ledls 58Ty Ligall Lslaw 38T Sule o
Oladdl b pubbadl ey bl Lré iUy sl
Lt 1 il s el g Gy pl30Y1 Ty ol
Aslaiwdl A ol

el wldses o )da JSdy Bl sale]
Lopall e a5l oLl Jf Jgaill LIl dolasd|
gl el Yl Olaadl Lol dyglgl slhsg sl asl
LS gV o lbLsill rammy (538 pl3-0] el p3liun 132
JoausS (solidl e 3ylgdl 4 8lg3 &= L5 dgolaudy
.3l g=ald russ_.m Sy Pl e r..‘,@ olaidl s

Laisill ol ool 3 a1 Qe plY
Al b oy ol g0 0 I

TA



(’H‘M r—gﬁ @OJ.GL..«.@.U ’5).03_.».0 4-&2).' o> d)Lbl ‘T
blasl o LSslw wlpis e csdly cigudl Landl
SlafiaYly ol madly coleddl sod Losas ISyl

Jmgais o151 ] iyl oSl £ 5 ety (¥
bty LBlai]y Lolwiwl ;ST o LB L1
el sSal g dslaiwe 430 CLla.e.a dlaill el
L=k Lo Ayl

wlelbd b LBl 5sLiS () bl il s
= Baaaall L3I dos Balyyy dslially Jilly syl
GEULI (6 8o 2ill W1 o iS5 855 (LB 7y
I s slygl Lo s 3,00] sy < L5l iy )]
ol ST g2 o o)V pladiialy 6 yuiadl boybindll

8 il ol Jtle ABNS Jged Ll A .o
o b o S5 el s Glaa¥l sasall JU p—slly
LS i gine 8 wlsas JI Jymandl s Syl
Agaley Baaailey Adgisey

=29k =2 > s Boaaill LB jolas 3ol z
s b Ly b 1 Byl gty el il
Ledarii g LgaS 59 Loy gonig Booaill A8U)1 clons jolws
Lgtans s Lglhes

14



LB gl yarleadl JJaad el ol o on3n Gbd L0
IS (o i3I BsLiS rui LW Lyl afy iyl
ey Ll @Bl posl g 50> slaisl

L e LB pLly ol el olas —a
Fdl s ST i) bbis ao byl <ol
oLl b iy planemdl slaal ol o Lpms LSl
oty ely3lly AW

Sbl 5l iyl elasSadl 23l soy (8
s5—iS pladiul Jl didoge dqel)) oyl 2ol il
e Lgsb s oloally (s, wloga gl plasiny
bl el 355 L J9Sol wlooady Slay by
0o 31 oy Al ol )Ll by ially sl Yy
Pl b il wlagSall o (Ul SIS

isadly Luel 3 i gl 5,0l (g 03195 Gl
el iyl g bl P33 =9 2w e BLasJlg il
die colally ol Vg A pl) ABlgll Bl o slsS Yl
a1 Jalgndl Cidna) cileadly dyguanll sl
U s 3Ty syl Ll

coQilJ_ﬁrBJJ*ABJMQadeIB;USM -
Dol 6 Il el plasinly g3l Jols ol



O Al oLl 0190 5iaing ol (3 bl by
Aad® 8 0ylg pshs IS

Sbe¥lolos Lgg s 1 ool i) 5005
=l bl sl b LYl CdSs N s
93 ¢lesl gy wlaill o Jsdl balsdl JI Jogill
Jeos e 539085 T glall Laglis olomay 2L Llle
.Sl

PRI - SV PR IRESTINON S0 [ BTV R PN (- B PP
=AY il colae¥l Bl Syaadl wlulys e
adlye Ll Joy oboid 2Ll Talall colsal eyl
sy omyaally Jll e LAl el Sl

83 Tsald] Olaty s Lol Lyplas B3 L] o
L el bl Liwio ol it Lo ¢ iya]
e sy sl Yl oLty Tglasll CJ_..JL, Sl Jagas
AS yildeg dbsds .s_'ljs

Lyl lantlly daidll Galis 25l sy (0
lagl pons wie Laa 9SO eblaad! ol slaisl |
029,81 sl g

gww|wtmpwémmﬁw
Jte palasBYl ol 331l ae 55l b Lgadls oy

\A



Ol G ¢ ol +10Y1 g Bolamdly Tyl Al 50
0PNy ol Liaay CL&.‘;JI &= <l 5 3l o] CL&.‘;JI
gLl oSy R VIRV |y S E S R SR 1] pa=s 3 Lol
Lisy05 by g il Uitisny 02 i s ol 33l o]
5 U000 Delatiwl Ggiind e By @l Sy Gy gl
Ao s Al 3 JLIL

V= Db oyle0 + Soladl o0

V= Db 04le0 — SaloiBl gad

raS Al

Bange 3 0lall 8,05 5 ot (oo oy ¥ Gl Lihis S5
133 oyedl SN Lolaiwdl pu$ 8,00l o Sl ik
o) Yoot ple (b Lilan] Lalbs Susill podl cunssy
e gl oLl 455 pladiudU Ladlall ololl das
9 eyl olus a9 sL8,5 ol 1S Jf ol e
SbeYl ol ol3in | g T bl olys o g sl ol
Lty sl 3l ol deliall b Loasiwdl ol clod g
) Al daall o] s sl ol il Y oLyl
el 3ol aSe i Ve g SU

\Al



rdicalond | dslai@W) O 5l
J‘j.U‘bMY‘
5wl padis AW Sadl Tandl s e o aiag
ﬁj.ﬁﬂ‘ BJLGI Ol G ﬂj.ﬁ” 3.31_91 3 ‘:|.>$CS_.4Y| Baul
Ot 0yt 95 ol J_EJJSQi e i]_bjj_..oé-i)b.d_..u‘
3A @_dlu_oi_wum
Vsuuywwd_ﬁ'@fﬁsu&ﬂﬁ ®
b 8y SgaeS g 5l
458 I yve Lgs C.u.»d,.m O3S (ygde ymgasBuls| ®
ol N & L IV & e I Yo &
LFL‘; S i L.hﬁj.ﬁ JL.&JJJ_‘?%.:.»S.” 5}..5.@? O—o by
.rl_'> X ;,_Ls\\/o_o@_&:uuﬁl_oo_oj_“éi X
J—,M-?Q—o\'"\”rl_ﬁuu+a_>b)_’iﬁ+osa_suﬁoj ®
& wlogless JbytA & pli 0585 Jbjor i
oyl oy 09 o= i 13 g sl b Vo
Y e st bl gan Jgeaall Gedill o b ®
& rHa)L; i")_?'\i. & ay rb_e-’r‘b& a8 Cﬁ o
(oo plyre ¥ s b Lyl Ll (ulos pla Y

vy



O [N+ padin pyniglYl (s =S\ 9 Bals]
=S\ GBS e sl 25U gl 5L
&QHJSJIH_HSlfUGJv&L., ) yis S g

i S ST (5B S

4l B s )3 o) IS g Bols] Jus
J>log L D> 9 rL’:-Jl 29880 s yid Gygmale ¥

g YY LS slacas g0
o&-bg ‘btus uj_d-‘ﬁ T J|3_‘>- )le? ﬁj.ﬁ.” sols|

Yy J.J}g ﬂj.ﬁ” sale| ieclio padll u'._.gjj.” 6..9
P I PRUSYEN PR sV 5 SYCon | ES EPOWI [N e PRSP
‘UMI g,s_’o‘|jJJ|

J—os :\_...0)3 u)—d-o VoY dlg— @_l&-.aj_’j.ﬂ.d‘ salsl
Sasall LYyl b Ly

&wﬁ Zl_u"’jJSSJ?| eolaladl 0 ‘_,Lb)\ Ve ﬂj.ﬁ OJLG!
9=S Ul g b ¥, 0

Ve Ty gl e Sy G Y1 sl jmpas Bolsl

RUEFKE ) 3._>Lul REYA - R PR J_‘?i olw rb.'>3_~.-|j

\&



Ty gl o i posiogl I colidall pgas Sole| ®

g3 Go 4 L] o AV iy S5 ol pladial 5 740

14¢ 2.-;:,33.3” “"‘)L'; R ‘_J._JJU tgw‘jﬂj.ﬁm 3..>L_€«1 ®
e o il s s
gl 5 IVl as 5 5 bl ALY a Slaad
Jaill 5 Llball 5523l gl gl ¥l Lwlw
eyl JULI il g cldadl oo oI (o dail
9 Jbgé‘—ojl O ]l 9 Il eY¥oxe o> g da o>
chjg'” 9 &fl""“'” C_th.” JLo.:n! ﬁ BJLQJ' 9 uj_l.dl I RIP)
J_.o:?}ll S| G L5_“’|lsJ| sLassyl I dj_.onl P Loy 3
Loda |l gudl olaid Toso 5 vl Al solausYl
ol C_.A,T G SO Il Balyy w¥ans w0
s g biill L] s Y llgins il el
Yere oY dlgiws Ll g 2 ool Luls Yo ISl
J!UL.@.JMJLU C:Jy.oj Yelg rUﬁu-b\‘\\ CHUL.@.J
/.60 gbdd Jo ymgas i”lU cYror dj—])—’ DBlas] :L..suj

Vo



é’ ' o ol ¥ sl T ’%
-6~ ol oy N A Sl
“@ﬂwwmaﬁ | = P b
My 1 2 et
ol bl e o oz O%
i ilaall By
m&lél=
e
\Slgel L o) p— T
23 <a
i Ji g Lo o5E ¢ e
\ )

¥
T3 ol
V7Y wnidey,

7
- \) i
o RS 5| U R WS 5 oA s
2 s byt 3L ]

ug
L s b iball ez »

O o b Jadl Lol
; = S bl e MBAIGSI U dlal
bell gapp 1. B Sl

WL lSs o3 ool b ool pgis o sl o
il ST el 08 by 5 cenlbyall 5 Ll
coslbasadl g Lol T il el JI (s il blasl
L3, slasy!
Lo TS o )59 (oS (o bl iho gl B>
b A Gl bl 5 Lol (B i o il
Oy il 5 Lids JS oy il Lals 6l Ly
Jl doie Yoxr ple (B g vren sle wlals ¢ J) Joas
ol ob 0 vy s e b ¥ ST i3l o b
sl e 1ba o Las g0 Baalyll Akl Jeb

A



@wlgldaimwjobwjio_ouu ¢ doy >l
Sl Ciad 33 5 7 Ly (SUT gl g5l
Sl 0331y g Tl ClasYl el g Lla
55 39 0Bl 09l o V5 02 EBYL Sa g
g28ll oy SIS jao Yot pls LM el il (ST
sl olad¥l s jolally bwsill pannYl ol il
Jior sl bwgill ol o 1S3 Gy Laddl iylas)
el oy wlbally Sy Jlea] oo 7Y om0 JBI
S3img g gl gl (S LAl B AL Yo
5 SU gl gl Jlaal o LA JL e
1.8% Jgypidl wlaaie Juixs 13 (Jyyi ob ey 0,4
awwwuluwxuﬁmrs@*www
Foo g Sl g Ll § Lpeliall § Jg il
Sy b o wlyglaSll aslas wlilsw 5 Sy 0b
Balay Jl oyga sl 3l g (Sl mdgll 50,5 by Lao
o A 5 dgendl Balayy el ph Byl Ay
Glaadl ol JI ol Las csldl 3 311 sl
Jmolid e i gyl Sl 5 il
Al ABLlaYl Byt by, lsil b Ly oIS Lo ¢ ol
s o 8}_’! [JEEN L_.o.“slj L oS0l gl 43
5 xSl podil) Lot 01 J) DBV chwgill Loy
ary Logy 01035 1 (5 SII gadl sLas] 5 dasliall 5531

vv



Lragill Lpslibo ¥ 3L Y o 0ol L Spmy Lo 5 <oy
gl g oSN S Ay pandl (3103l (oo amas y5b
9 fﬁjﬁ.\ﬂ éj.ﬁ.” Q|.>.555 @)mjj..c..\.” ;,5_&.53 C)LLJJ_“J‘j

.Q}ﬁ‘ 2_,...-|)J o= S slde 3).5_5 ;.3_&*55

e s e oo ge 0 e e L S
B LoVl Bas o oWl Qlybd Wl iy 5 (Sl g Ll
S Ol (90 Lgoladiul i I g Aelbo
o oyl sl e Lgs, Bl ol daladl g g b
Lpelbuol 8eLa 5 (gdamy lall S s UL ol
= i plwsyl L,’J.;)b_.éi O—o 4 oS Law ¢Bagad
EES R0 B PR B ST & S| [ IPPY PN [ M R
VRN [ IR T SVIPYN [ IFES{ PN 1] 0 SN | R 1
it ) O3 55 1 g Iy sl A il Baill
5 ol ¥l B L sl Loldl e Jgiudl g2 g gDl
Ll g adadl coss Saddl dls Ly aalgis 301 5 el
b e BaaST o 33) e gyl 13e Joany
oYl g Lwddl Iy sl i Ll
G sl Je Luslibo¥l 8:LsYl 0s 35
YLl e bl Lelige Jl Bogall 5 Lgiy )b Js5
5955 Ll 3 gl Lelds (o (o pyadl iy s

VA



Jl 825 Las Olondl colably 2 Lell jebll plasiol J]
301 sgall Iy A0UI el Yl aaais 5 S g
Laal 5555 5 compdl (i Ll Jy 50 5 5Ll )
oyl Ll g pLabill selge 9 SIS el yid ISl e
Fo e LSRR ALl B IS gl s
Slaal G5 ) diesl g i s gl Jga el s
5 ygS U Bl pubes e Adgall Jlgol (o yuiS
0S5 cpumsls pOb (b i o IS e e S
ol oS JI aa g3 Slois 35l 0955 o)
= AW B LaSI wld alll pplas pladiul 5 L3,
3 25l b pud I N a3 5 5 A3 il
Nl (o2 S ool 31yl oo Uit pland ¢S
s SN bl 31yl g g il pign Y 53
3slas 3oy Ao aslas I L g giSill slag! 5 GBI
32331 oLaBY pgghs Jomis J| geou 13n JS o3lsil &5
dl Somgr 531 5 g 50l Saadndl a0, Sl 531
P (1 Bl g A5UT Lo ,le deisg HLasdly
S8yl Juisg G Yo\ Y rl_s AR SRR PR N WP Y
e 13 GYge gl 00y Lidle Ll 3S,00 G y3Y
Ll dl adill oSLol 5 oo ol Jf B3I pis
3519 Jaw Yl 0 3las I (s Jos oy YU b5
ooy 5 Sl OA B syl S s

va



s il gty i1 (5 y S TeS Olns] e
3 el Olas¥l g sl 5 Gyl sl s
s g WLl S (o 78+ ale o g b I Yl
A Yo o S A VY wlbesddl g jladl e
iciall ¢yamy ySI1 AgeS o] s dpolaibl 1S dgay (s

T Sl e glandl gl g Y0 s 5 Y, £ sl

O3y Y0 S5l Tyl Byl Jlasly Yoo ey
oms g U Lagdl ) Lolasiad | 3,00Y1 g 9 ¢, Vgo

(SolaiBl g 5132 5 Slo ol s b dpenl
W E
9 ;‘.:L_;|}";.>J| O ua_g.‘ J}.@j—“ JMY|}_& 4.._:1.: dj—&g
;Ht .>_>-|3J| tj_dl J>lo J :\a“fg_xo” LSS 9 sl
(ol g8 JS3
ol g5 2
g 0 RUPY Lr% 5ol s s cigoloidl id ©
Wﬁ’qﬂ 3 ;r"’“"” GJ‘U.” de>| 5 SolaidYl
ool Ging g il s ol cielainl Lo ®
:\_w.ud‘ S grimnrd cJ) 9 Lr;sUJ 9 HD&”



Ul 5 bl 315 e Ui (L b
Lg.u.a.uj :t_ugu.b.” udjl}o Lrl&buan.]‘

S Bl pea JUsS Lol o5 oo glanll g ol
(2l gl

By oupdie Jle T LBl Lol LSS s
e e g A 335 Ll Ayganll 3ol e U 3
Olad By de s asly JS sle oadly i

Sy Ll b Sy Lo L e ply>

9ol e aelug el Lyliy sLbae iyl 3,3
L Lasyl wlsls) 1Sy

5 Al ol e Joss g bl oLl
9 Lﬂjd%‘ 39 o2l BE— N r}o_..u.” 2_”)'13 uLa.ﬁa.l‘J_’jJ.’
9= Sl Jlais | g dggaall Soll ol

Sieall 5 Sl LAl s Lymall Ayl 55

A\



e 5L a5k o s> ) il gl 0
.f»)_,gJSszb_an
Voo WW,QUL}NW&}J;}JT YWy °
Jlg g bid Leg ¥o pgin iill Lol )yl 5 pes
3l g sl Ldll elalasYl o 7 4
Lsy\iLdbﬂjl'ﬁ_nglu_o@_’;ﬁJl\ow_,u_o d
Lf;’lﬁ)” CL.'L:?| R RVARY J‘}"’ JJ}’
f Gl v Lasas aty
o3 0 landl pa il B ba sl jyauill Las ®
Ll gl e BLisd) sl Slaal xsy
Lg2iuaig (S gt § 9| ABLad) dm ol !
()9 piien] |
OlybYl adgo adie Yo\ (msiST) JgYl ymis 3
bl 4 waisly (oL 3 Ligsl Ligae 3 sl
wljs_ﬂt” — 6_3113 Yeve—Yeyy L,..:udt

I RCIT ST Y Lu.u.uj UJ& Y. C'_’_w..a.’j (AICHI) ’;_d3|

Jmonll b s spaall ] 2 Lsns Lags Ll L

AY



gyl Jgadd L)LYl Ty adl wUlell 3 Leaboo
Jglimwy ¢ Blaa¥l s ampandl LW ola ¢ iyle S
2 Sl gl ob rod) Jsnd ol oSy 130 - ol
Taady il A8lSey dgedil] Ldslly dyibyll b bsl
(Slaal ¢ Joidg) T Ll AW () Wl
Syl g9l plad olyy LS Olwd Saail

atf A Gl fwd | Aalats

=9l g3l 1o ol g LnlS) Sl Sl |
wlelbd aor 9 2gdnll gs il poons Gob 00
eially LogSal

e Bildl berall s sl Ll Y Wl
il plasi NI 5iasy o slandl gl

>l Cj..s.dl b s Lpr Lol WY I
sl g5l 19 Vly L SOV Bl (gn Gpyb 0

g51 oo pearl) AU s I st i LW
L gsS Yl bl wlaadg o2 glsnll

D> o 3l yuias sla Lol i WY LW
cenlya il sy Gyladl Byloly ¢ S,Lall bl

AY



oy el olewd soaidll 1 il sl I AW
el gl pmand b 0 o slsndl sl olad
A RERTY

e e WLl 03y ¢ (bl amS Yy ple Jyl
Ladlasl Sy 1 ls by ¢ —aslandl g3l ni
‘:I.L:_.a.o §>0 QFJ’; Loladiwly L bhas)

A RERPY

gl b ooi ¢l a8 Yo e Jslay
el Loty Libyll ol i ¥l 3 > genll
Cgarbos] g bsbindll wldasy a8l oo ol
LY iy Lol bl pbs 6 LYl

A e RPY

Lo Loy < 3ldl 405 bl amS Y0¥ pls yloy
ol Laaayas JI3s 51 ¢ gl g9l 8,La)l (oLl
=25y <l ol S s gl Jolis Jal gme Juans
Lladiwly gl il biad bl 31> by
ool TSI as paredny 3Lk Ly plaiadl
~Lelia ¥l Gy Bl Blel o o Al el (5,231 Lyl
cAsb ol i laBYl

A



U RPY

LBy wlogSall 35 ¢ bl aS Yo Y ple gl
2 whgiall e e Ladall olsoly Jlas
Lbbs i a3 (5 S5 o bobi 3 wls b el sl
2B 3-S5y Cpalutieadl DgiwVly ALY Goins Jal os
b (b bl o,lg 1 pladii| CH U R PR A
S golll A o 9SH Y1 sga sl

e Bildl berall s sl Ll Y Wl
platicad | plasi NI 53aSy o> g gl 59l

LI RLY

J_;:lj.“ o Olaid Jons uo_:>u (YeYe rLC- dﬁ.‘m
BV e Giaidl J] el A3 b Ly i)l
}3-’5).1_2.: bl ‘_J._ﬂ}.u m_s”,&35

P RTY

BJLJ! r‘.):\_..o.o 3_‘>J LFL; r_"u cYeYe ‘:l_ﬂ J3_1_>.'

wlstilly el Ul LSl o) ¥l aar sloxy
e LS gl by Ll gk (LUl
(b33 byl aall ) by ¢ )Y H LI
0352 Yy Bkl o135V xand LS| iy b

Ao



Boagl! plys¥l e 88 5L ol st Jlan¥l bl
Sl 095 ofy cliamdll L o ySOY1 pilly (2,830
pbsilly o193y LSedl By, pas e Jlanl ol
A salll T Yl sga sl L b A oSVl

YV Sudl

LSUL el Y1 Ly 59 Aol 3blio Hlas (Y Yo ple gl
Lf}]ﬁ'd' Cj.ﬁ”m oledd crt.ﬁ_.a.oj_ﬁ ‘_5.]& ZL.?b)Jlj

A US|

Sl S 8 Ly cu3J3J|uo-;>u Yy (:l_s Jedoy
Liby a5 ¥ @l JI B3l w3l o 7l
(Il gy La gV ol

4 Al

LWl il ply Y B (Y Y sl gl
C_.b.&;?j cZ_;}b;EU PV WYY I S KUY S ) oy
c_.oyj Lede L2l r_u ji ngﬂl <ld Cl)_’m ub.o.u
.Lb)uﬁilj (S| ERY| c__.d A:JIJL_...JJ 3)|.>?I prmmKy

A RRE RV

Ll byl a> ol JI 0akdd (Y1 pls Jslay
Lgndl] L J 4SOl pbilly sl ll cactll e Sooasl

A1



s cmllgall paens ol SU sy 305 31 5,5
g gy Lgiodlw o Aol o

>l @_;m b ws Lpr FEESIV{ S0 | I SRS [
sl g asally plsiVly < g gS N o bl (90 Gpb 08

AR RE RPN

J3Y1 (e BUE (5 VY b py oYY ple Jg
oo ASUL By v g il oLt Gbling A, Y1 GbUL ¢
iroadl wld GbUL Logudy ¢ iy ,mlly Gdaludl g LU
(Sl pLbill wloasg > gandl posill Lol
J:_JJ.JL' r_w.uj a_a..a.s.oj :l_"d.GLa.’ le.)_o r_EJ D O—0
bl puslaty iemall Gblall Lin o 60T 0y ¢ oyl
B b Lgaloolsy clibill e il 5,51 el
NN ISR (S [ SV A [ (B [ SR

Y Gl

Baagll Lagpall gl95Y1 (31,1 ado YY1 pls Jyloy
Lol Lo Yﬁ g > 2-0|.>15 O3 g U“)-E-'YL‘
ysaa5 SV g1

AY



L g KTy

LA Saal paiill e blisdl Y Y ple gl

el g gilly LY wUilgandly £ l5dl e Uslgamy Zeg )3
i)l 13 5V ply ¥ S (6 Ly iyl oy LB
SakiSg mdyy LBl Lol (e Vs LoloidVly Luslain Yl
Pl Lo sis 5oy ! JSTA Sl el !

@.’Cdl b C‘*‘“"JJ CJLLLI}_U'N" sl Lol N W
2 SV pbill lasiy o gJgal

AR WKV

S L 9SO Bl () gamg Bolinl (Y Y+ ple gl
collly bl cloasdl S5 6 Loy ¢l wlons bg3
slinally ol aally Lloally Lol olasizally sl

Do LUl

PERTEPR (VA SRS RR NI I T) SENIERU RPN

00 O3S gyt (o0 (29l £l dsalisoy Jonndl]
BUI Vo Bolainwl 3 D Loy (BolaiwVly basdl IS>
UL g Lo ¢35l Lz gV ol (o JBYI e
el A8y ane CinSilly S LI kS e sl 3

AN



AR FEEry

Logfb JgSeign Jynis Sz c¥2V0 pls Jyd
iailly Jolal plilly il oylpdl e Jyanll
il Loy calans pigg < Lpoladiinwl (e Bslll xblall
QS| TP [ S

I o il s el Ll WY W)
ol yadll slipy ylaall 8ylaly ¢ S,lsill bl

AW R

BIalS aaisly ael w8 U3yb S 095y <Y vo ple Jgloy
Jas Tbi g Dol yicl i3 D Tas bl lgol s
By 45,La59 b 0955 Cug o2 glgadl po-ill ik

AV FERLY

wlo,ledly @Sy Byladl plisl cveys ple dyl
by Ll wld ity il o lasiaall Loyl
Loladminal plyialy cplasiad | oladinuly o gJgudl 6ol
bl il Loay cioglsadl o)lsall B IU
JolSIly usSinisy ooy oy cdbuall ol gl Ll
wlasizal) Uleilly LLalSI 45,Lall o LB 2iis o6
Aol el il per e dU5y Clalls oY

A4



AL RSNV

Saelilly G,Lall s pLas] YoYe pls Js Iy
cady oyl £yl LG g yiSlly Lpalel
caslamd e Lol UVl caslalasly adllsy 4ty
Ly Lglidy ol ) iSaly Baelilly O3 )Lall oda aliss
'C“"b sl 6_1;

A N NP

8ol Wlas] oy ¢ bl anS (YeYe ol gy
Sisal] Ul o fsdl aid bl g | oD s g
Yeve=Y oy eaglondl s omill Ll Nl Abal Jladll
5 Ll il Baompll gl Uiy olall sar s

sl Gagll in iy o)lsdl atis Ll il
baamice 91 5,1l ] labanY @l e oLl

Lgie ity 31, b Y

SRR IS

il I s ) Lus of LI by Yl s ampandl elis
casBlly ¢ Iyl poilly (LI B elail s S
oy GolaidVly JUI plisill (5 usly cslly cplablly
b I guihal) 5 il Ul dacms ol adny L dole
oalos cande Byba ) (S Y S le iy sag G

q.



ionall yisy ISl e sy blyad YL
Lislo Lo o ¢ Yoo ple (3 9Bl Lojil Lgsils 3l
il ]l Y =3 SR P G [ S-S
8ol s LS L sy I Y il S bUadly S
3l comyaTy Ll gl VS elgd Lk « bl
LS ¢ 5,231 53Vl 05390l plasly Iy il e olase]
3l eyl b LBl Gl (B S plisyl J] i
Ly )Vl o gy Sly ssil) LAl 4 ol
dmpb) Gl auly Lagds agis Y l_uls eg_%lludl oo
Sl & plabl e aslus gl Adle Yeda Yy (US|
Lol sl By00 sl aBy Yeer ple Jgdag abs
Sg—2d up2y Jl il a5y Sl Al dS i
sl e Ls}’s_..Jl bl Gam Yor LI ooy il
o) Uyl Jl3 Yy Boamaall 5yledl gy il
Sl Y1 o oy UL LSS sy ! Oyl s
Jgadl Genibican ¥ (a3l aals € AN Jlim Vg ¢ pads
dralinw s_:L..oJ'ﬂl odn , 535y bl o pdll ol e
e el e BLisl e Lispb e 550855
Sl Lagd L 5oyl Blaca ¥l iy LA S i
Lol JSLall ooy ass o2y . aball pal i,y
O3 placaly BN g ¢ SUbgll aid (s ALl sl
=Y hEe Y s Las csalaidli— sl

N



s Lol cemloy¥l odn Oll ol os p I o
Bagacd Belw] 1 AS ke dho b ol Syl o Lo
Jlgmo¥l ady ms piSII Glace] o5 9By 3l ) (asasl
c Syl 0 Belly clylindl e oy 3 Y1 il B
ool 5 Lo el Gioall isnlly Labill JUT Jyo3ly
B 8sLaSy cBaaaall ABWI b E5,ll Joddl el
pLbill Alon g Raluiadl el 3y <Aool Sl
02,31 e Abblaally ¢ oaslsadl gy aslsSYl
Aol Lpaiil] bl ] pbine ciancd 03y oLl
LUly Aol Iyl Gugsyd mppmesdl GupaSHI o o
=kl JUL oly pabls Ol e oSy iy 2ol
bl 0yladl o Litimgng SIS e JBang coy 50005
gmoilly Al (o bl 13 IS 0By i 5l 9SO r.Js.’dlj

Al Jla Y ey, e 106 ol sl

L a3 sl ga Lo

o a3 LBl Lpll Basill sl ool By
Ol ialyy 9 s e C_u.» S slasdl 4l
O ibgado 8 9y JIG (a5 sl BlLully
eSO oyl 80y Ll L LUl
890 bl b a1 LB B o] Sy
rb.’:..'i_.,..l 3:LaS sloySy ¢ ySI Slasl and i olaidls

qy



0y el Sl e gt LS oyly
0oyby Sl B el 9Sy mng mad Yl oLaiBY|
1 Tolally ) el il el e Legboe Joanl
INgiw] 3:LaS (o aiy g lilly 09 \SI Slawl S
el gl lons Bl aiiasy LBy o0yl
Seiil) ol lediw Y i a GU}S} u_>3135.ﬂ| (:l_lé.’dlj
ol poly sl Ll GLBYI Gob s psally
ooy o il s bbby o gy o151 sy
cia bl asie 45Uy sy Jo gy bl JU
asing o) el il Lol Lol iaiiel) [jamas o,Luisl
bl e pgilis bsy pgll
ol e | el e Jomg Y (a3 Y1 olaiBY ) Tae ]
Lol giins of L) oY1 15,he Lagd Il of Jo
Ll oy il sLaiBl o] e L JslSl 35
RIS ) G.’aj_u' G—pb (s Bamaadl el I G o
¢yl Slsiwly —elain Yl Gipagsll = Jmelais o (sl
i Sl Blaca¥l giiss s gmawmn = Yy

uds.‘j 4.3_03“ KUY ¥ L—-f’.j:‘-’ L_;.S.b Jb_'? N Lol Ol

s J| J—od) sl padd) e Jan ol oy
eI by s Y sl ) Jlas Sl
JjJ.JéJ‘ dda JSai (dale T:tL..w.gj Ay diuSes L.éj;l:’:

qy



ey sl A Slalll s Al s dduSadl
Bl Lddly L plill JSLagly « 3319adly oLl pslly
LSl gy Bl sy 3, Laally elasludl ¥ g Sgig g
Sy S3l sy a5y ¢ ol olaBYl ) L
Jloxl 3ol s Basy )il ug Byl e ojguy
Gt (8 <31 0585l s ppdly 2l psl
O=Saay < YeoA pls = U’J.;J.oijﬁy Sl Noe (JLAL
Jgoall (Ao Ul peddl oo bl Sl 13 (552 0
0SS (s uSll ey Booraill L3I plasi
55 bl agas of an Y1 sLasd Sl g, )
wlpolail jbss b olly Laldl whliiwdl Las
Syl e LiSadll Gy BN 2L el sy LAl
Dll sl sl Jolisy U bl i« agil
¢ Gyl e A Baan AD‘)JT r|.s_'>3_..'lj ¢a>o|g
cdiola (sl i) wlelhd Lol el jldiwVl 4554
Ldoddl C.‘J}JJl) 2slgll Jewndy sl wlyiall pasdy
ar g (Jeadl Ggicall ey Lgihnbs o JI LY
B sy ¢ Gyl) Liins Ly DLSY (0,5 Lyl Jlsa
dsal ol s ST Ju 8 5 iasy ceulgally 5,Ladll

q¢



¢ pa3Y1slaBYl e bde s Lo

2 s el a)l ALl LY el

e Sy il o DU e (s I <0y
8—"”3 loaddl (o N7 ygaad (D (s Sl
Ayl coaiiowl o Ldgall Lgnle aaind 3l L of S0
s LB g5 of I abll 3a Siny Dl ik
oyl oo el Gayb s LoLul ins 8,051 a5 i)l
Gosb oey gl Balely wligiall pladl g0 Ll
IS Ll GLBI aaly j5a5y 8Ly plol
Il el s s 7 ¥ old LA Jppe s
Los ) #lss oo Lgabinoy ool Akis b iyl
030 L el95Y1 s 7 0 ki i (D < sl
P3N oo ST gl 7 Y iy ¢ pmogil) o 352
Jl Lgiph (5 oLl cumasly  Lgis YA oS a3
S5 iy U sl i of a Bl gy 3yl
Lole Yo any rJL,dl wlalisl oo bid /1 oldl ewilsloss)
Baan ¥l pladi¥ Lot Lol o3l 2Ll ol a3y
=S 2 J=abg Ve Ll Sag e s S Les ¢ L8l
Jarsy oz 5315 — LW UG agliall olas¥l 2Lax
Yevo — Va4 Byl B Lgiow bl oo (LS oyamls VY

q0



b e 50 sy 55 Lo dsY1 5,031 oLb 13,

ool e s il ¢ JolSIL TpolaiBY) sl ol
cisly )l cIlawYl aslas Jde colus ¥l i3] @il
Cigad Ligas ocas Jas s il ! cigdall ol
Lol V1 81yl HLaidNlg dum 6OV 8,000 oy o il
( J_,.éa.'>i» aS9S s Looles auy olaiBY s olide
cads Byl b LAl plSw s (e ST iy
Ol iy Ayl GBULT (b a1 o d5Y18 el
O /o Ve 3 Bl Igiw! (s 7 VO e Ui LI
Lgnn byl Solyill JSLall 15555 oy gmr,SII las!
i e e R
e 8lby ST Lgisly ¢ aaal) Lslall dally Lo Yl
bobiaall Ll pblusy A pasdl GbULL o o il
OVl O gy erle Ol s 007 N b aell s3I
gyl Al ] & iy Jgis Bl elpolaidl b
L5180 8 il ly Sl Sins o3 Lolis) g i o ity
Syl b — Lyyasl Ll 5 Sk Lelusly —
Jgadl a1 sl LYl cpliws Aol
iprgablly il Il Gusly Jseolis e oolaie 1555
o dmpanll Jlin Lgonitl o] Sginad! oy Lo JS
s JULEsYl 1 e (B Jgadl aea) oLl o il
il Ll oo Alle wlhigial Jgadl (aa cadog

1%



Syledl oo LBl ol e 23 950 Ls Bole (SJy
iVl wlle sl plisly Ly Bagay < dmpbll
= Joadloda gl 3Tl Saadll (—aSyy .6,
Boga o ST g0 0l il Lgtieny s (o
e Bl (5,31 Jgadl oy JI5s Yy L Lgud 5Ll
gl Lgisdy oAbl Lgtand bisds 4ud
Lgiblsl Aol daldJly eolsasdl @lygis o)
YR M AR S £ S S PR | I & - PEV | P R r L
Bande bl Lgtiaay 3005

L Y13 laB Y gou Lol s CAS

.ulzég;@.b:ugﬁ;;.zs)ugdﬁg_:uoiusﬁﬁ
JslSI JUEOYT s s pd 1 e Ol s s 13
ol i3l e Oyl e L 0 ¢ an Yl sl ]
Sy A SaiBY) Sgims e Laladiwly Ll
ool Sgiws s

2l S e il LB el 33l o
Clagde Lwas IS s sl <Y B Jlea Yl
By Lo S puSas ¥ ol 53l oda [ o Logas
bl JUL oy 950 e Igiw ¥y LY colles
Lo (o ol s ole SolaiBYl bLsd! aaliagg
-3 PR - SPUY ALY TN U3+ S0 B Y P W AN [ g

qv



g ¢ ApolaiBVl Bl ppais Lo bl p bl 505 0
LB eleasdl o =1l O 3l 3ol G b s

g 2
ee

Baco,l (o Dol el il o5 < JUALL dgll g

Sl e S a3y Adlo gty rlall LI
iolaiBYl 5 ddoddl bl sliy 3mpb s sl
§asill r_{w Ldlas Yl Lol 4 5y 5 s3I SEEA
System of Environmental-Economic Accounts
A wlais iy she GlEsY Lolan Yl Ukl pabis) o2
Lodly ol o eodleli)l o) Lhoy wihlas]y
Tl LSy L o les G Ll g
plbs 5o Joy Baly Ll ol 33l of T iy ¥
wihlanYl s awly Legoms gy s3I (o121 sanio
L) sl e lipbill g aanll s il 33l
Foolws e sl andl ewball Jans s il

By

oldl oy
ey
el g

sl Bl oLyl B o

aA



wly55s Uga) ol Guglill 03a s pladiiwl ausl LalS;
el By Jlae¥ly Sl gl sl (S gial] Gomol

slasy rt.u 39 dolaiwdl “4_s.o.s.s.]“ el C_.g.u 3 Cl_g.'t'.ﬂ )J.'Sﬁ
L [EREE S ST T PR S

sl ) of Acied! A Lot
il lelbdl g bl eyl b daldl
0o dmpand] o3 el gdall ol Eumidy 8 el TpaaYl il

r_zbi ol ypicw! g ymass ysiaS cwi .3_'6.‘5 chL*.” Jj.)
2 deliall oda Laal ,lgs J) Dobl] aSIl 5ol

49



CC.‘.Lw O3=k (NY) 2144V ple sl CL,,_M,.!l s iy
Oy (£47) 5 Ll Lo Ldl elol, ¥l e iy
Jl Pl Cl,g...Jl St Jog ¥ Y ple 25 < y¥go
(EA) Lhll Dbl clal Y1 i) o ogale (VoY)
oot Jooy of lll i Lol dabiio s 5 9 ¢, Vg0 gtdo
ool gpveve ple il Jlals (V1) Jl ol gl Ll
csSaol 5 ¥s0 Gamaly 3 (Y) 5 Al bl L Ll
s 2 Ll 0B s lbe 5 ol jphie 0
Syl g psd Lol Yl Blall y LB ey Sl gill
Ldams Sy pLiS)| 5 wlasiznall jobil dpnnb Loss
Lags Slole amns ALl L5 Sl andll s g <ol
3 dpnbll 281511 5,5 IS sl ) plis
bl Ll g sl Lasylge 5 L yliss (e 3 pndll
Clally T lain Yl Ll e Oyl J) ABLal (g
KD I #E N PO R YNy | r:al_...ﬁ 2 LD e i
3 A, 1 0y lsdl g Al bl e Blasl 14185
Al ¥ 1 Gblall Lol Tols aBlsll 03yl |
3 dnbll O3o el 3t LS Ll Ll
g 5 s, el i) Ll 5 dlasl
il g Aelaa ¥l 5 dpoladYl el e sy
Jla o T ll) oSl gaidl lyide o olaisl

\..



ol Y cialindl Lgblol il udl sl p—blaio sl 2l
092 9 :tJLsSa oLl ewlbladl ?A_t.o.uj_» OLQ-SY| 3a
Labd (595 0 Tl ool 230 o L pady 23L 3Lsl
el ¥ gl oy e Tl ol LN dkelas ]
“-"3&“ w| :\_;u.s.” ")‘3“‘@?“5 Lo}o.ﬁ :t_dLﬂ.J‘j
S| ol Loy Al 5041 J)b_.aé cu.aj_.obﬂ
G gl GBI 8ol A Banlyil Lbeas fl‘”“
o Y FEEN P lejll 3,y Guadboill CL;_,..JI Slael
CL;)-.».H L9._9.33 Qij caille %54}-@53},{4& Lagsboy
o>l L) g BI0Yl g bl gy 8yuS slasly
&bl 0dd s Jammay «Lgd A bl Sl anags
oo CL,:...JJ 8 e Lslainl 9 by do e Gbln Ll
i) il wlslSel padisy IDlsws! JI 090 G35
rL:a 39l Lgolaid g L liudl Lgtinoal = JWb HI}U

.:“L_g.ﬁl..o.ﬁﬁl 3 ‘L:.GLA'JAY| Aol J)b—o O

gl e Blasdl 85,8 wly ol Jlas b 5

=L 5 bl Lslio Jlawl,y Lajlaely Ledlsn 01S,
wUugll 5 bl wlblwdl 5 wlogSall oms puiSI iyl
B (olotiad | sl sl plgo olbs peaY Lol

AEA



Sl il B aysle JLbl 35 cipolaiYl wlsladl
5 sy (el g ) Ll Ll eolosly s
apans Jg> Saaill HSU Lsagand| igrendl s b
= bl Ll Aol Al Al
e LY Jla Y by DY g0 sl wla s
bl 3yl e Blisdl Ja¥ 5 o) Lgslabisl gl
= L gLl Aol Todl g Ai W1 5 Ll
Lol g 5ol r_ﬁl om0 JS 0L ity oy @1 Sl
b el) Dol i)l 5,55 iy il oLl
Lol [yLediw! o)Ll —hudy asly (solalidl il._l:uS
Sga> S g dle e wld dgolail el o
Gl g elain] el gl b JSLae 1

PP RCIMUPE W | (:,.g.é.e

po 1 i La 31 1 (Y1) Bacia ¥l 50yl e oLy
il 3l s €05, Y1 A8l il g L) ol
375 o Lsd (5 1y 414 s il gy
Ll Ao lmed | abii cslB ¢ ol JSiiiy doluicad | Lol

bl Lands (VY) o] slael 51 Lgs @ISy
Dol 4301 dolaticun Al 905 1 olgay dalioudl § Ja
olaody of cus Wbl mpdgd hudy 31 90 75 29

VoY



(JLl gl e Dolotiad | bl pggil Uiy yas Ll
s ol g o S o lmaad) Dol | gl o
G i § clinall 3blall 5 ALl LI wla b
el g L Jiad! o8 awd 5 4By 450 A (s
wla bV ks mom Uik 3)l3dl 0335 3yl] eains
JS e blisdl s bl ielon Yl g LooladY
(BLal peo Labsil 5 Tyl Ll sdls 5 LBl ol gl
3l Jgimadl il i G beudd gl Lymandl
0Ly iy Al i ] Sain 3| Dbl 3L UL
(Ot | S

ob gl b Aol | Aol ol Y1 Jdall Lisy
po 3l sliyy oyl Jyadl Lol s polallf o
ol SeSey Ay g 4Ly ‘a_L*.l les) id) 3ol
i yadd Ay Al Ao lmadl (555 gy (S0l
g b3Vl Lol Al

Lanath 3blin J) il “Ligl) L1 gpaicl) Uik ®
Lesblsany Lasblg Laybliay plisidU <lidg ¢ JL)



O @_.“L‘Ji =l O3l W oY lw
cl.&g,g.b.]b Cadl ] aiews cdihs sl b Aol =
T )9S Y1 g | s Bl ol Ayl 5180 yud
)yv_,i'v.”j Ji&”j LT;}“ LgoS>s dadly c:t.]j}_w.o o lew
A g5l

NS (Las,lge saais sustainable Loluiws x>l
ais Jlari NI PY PR ¥

Sl s dibglly ddawll Al CJL.a Lﬁ J—on5
'Lf‘w‘j g;.a).aﬂ .L)”J.%J.jb J}Aﬁ‘j ngﬂ‘ 4l g_é.)_g_:
.(V44) Colviny oalss) Wb — Sl CﬁL.d!

ipmbll o SLYL e Gyl b Ay 4l
E &L@?U J|Jﬁ_w1|j — 0> yLwJSb ca_'g)l..é).llj
Al e bbby — b

il Lol S1ys Yy ol ool

(KR



o L) dolbdl Aozl Bl g C3la]
alal Ja¥ La e i@l 5 il oyl dl ko
s 8yl VI o S = i Lgslasiul
Lolatied | il g Aaal a5y Lo Saliswl
sy e By bl plball sl ol b Lsa
5 bl Sl Ul wld Pl ol LSl
oy Lo 1300 L Aibil Bl g i lilly Sl
wlogis oladd ay d5 LS w5000 5 Ll gLl
Ll 9l e Blasdl o LaS cia bl islio
bl bl dads G )b s LWL s Sy
S50 e (O a5 elollS) L3l ol ol
LaS Lo dibil Ll el il e Blasdl 3 il
SR BN [ SO Y RS P IO [P (YO
5 Oy ptSl S Aadll S1)0) 9 Loy 38T (g

yledl ods Al bbsd P

ALl 810] 5 At —alall bl gl S5 LY
s Ay JSULge oy ¥ iy by Aiall Labill
o)y g ol bobaaal oy Aol ol ieloin
ol sgi5 solan) Lols s JBluy LgseS J il ool jnd
U ialaiBY g el Y1 g il JSLall Jlsdio!
il Lgilas o8

Voo



5 Lgslyr L0 Lidl 5oy il o po,aJl ¥
32 By LU Zlins 1 aBlgll B Bagadl s
CT§|5'° 3y P oy Lo Bols Cl,g...,.ll old Gl
CSgls ) bl Sl LBl bl i
5 sk Opa) Blwy 5 aBls0 b LeiSer Ll
995 il Bagad (il ale Al Boga G
LroaY pguey o bl Libill JLa¥ B S Ao
o3on e Blisdl b pgass JLb g Bl Sy
RORRRIIY (S | IPRE P LS. S RPN

5 Bl By (o iy S Ll sy Aslol g
Loleall Loy LISy aBgall YUl SLl 055, 05
5 o35l Gags Vg ooy Lsw 03Vl 0t 4
slayl e 4558 aBse T add Lo I3« ddinsw (3
N 5 Dbl Bl Lt i 5 L]
P U [ AL [ PR

o il L S e Daludl adlis ppens o
=0 B J1 8310 Wly ol bl pyghs S ot
LpolasdYl y el ¥l Laiill popans ) bl cLas!
>l Bl b sl il b S e
3ol g bl plys (e gy Vi Jany Loo
of SUL a5 s s Lulag¥l Caslgl

Ve



2 Ol gl ds lie e Py P P |
rg.éiol.ﬁduilbg_ﬂdll_}nuqec_.b:ﬁ;@_wu
dpall ddbill g Ll wlalbsl guy Le S| 4 b
esbill oy b e s Ml Sy Loy 5l S L oy
JJ}S 2_3..0199 JJL.\OJ.‘ W 8)'.}! r_‘;i I A 6‘:3'; .“
LS g eyl g digeloindl g igalamiBYl wlalusY
bl 5 5 Ll cﬁljll PR | E U 1N gV )
[JeeN] uLoJ.Lt_w.o bs.o.?j L.Sj—.‘.—’-“ C}Jﬂlj L_S)j',_.éﬂ ‘_r;u.dl
Lgiabsl

DUl yalas DO Ly dalewdl Lolaiiw! of s LS

Aalat@Y) delliudl ©
LABla g elatio Yl doliul ©
A d) delliu) e
iyl il e Byl Jeias Lis delaiwYI g
J—YI plasi Y1 (et Lol | Al oL aley

3 ‘65—.&’-” Cjﬁ‘)dl_.o.o R LH Lo.o c%b.” J)b_a.u
25198 iy LBy ¢ Ll e bl LT s
203 AIIS g il clrsinall g Ll Lile> oo

cSlaa¥l oda J| Jyosl) Csdbll sl JSpgll

Vv




! el d Ll ool

ln,g N Lolwicwd | ?4.2-[’3 JI L’Lo:‘?j 65) G.o..& Ujb-w s
25 ol oy daadl el lally wlolwd b Lalall 2L
O [ 1 PR I 0 N I P [P

O o3 Lgsylol g Lgiass g oLl boyhasill 0955 o ©
W gall o 83U Lol | T 3 Llasdl el piwl
Lols wlawds 3 LaoyS> YISy JIpa] I3 B oy o
U o a8 ST bail ol ISl ELIAS

219031 5 wlebaadl g bl y wYSedloda oy of @
anal) igball slossl 3 2._;:.3.35 40l55 rb3_>| Golw
A5 5 Ly psiznadl gl 5 5Lasd Lpaglisl] Ly bl
g e | LY

Ot Tl 25 15al) Jall gl plasia¥l o o
c il il Iyl 5 ¢ ol gLbill (5 palalall
e Lol bill olSwg
LA Ll g oSl e Ll il 5 Ll dngd
&How“ M Lol ol ciwdll S—rs9 J—9
Sl 5 A8, Ladl g oy smtlall LSl Sy i
ALl L)l wlabasl e

ARV



56;@&5&@!%&!&@93@&& .
o &1 sl Ll a5 51 8,300 b 5olasdY)
il g Dl ey 35 oty sy 55
AL51 pponeaill 5 B3l g Bl Loy 2l i o ®
OS] sy Loy Al Byl0] 5 Tpals Sy o
9 8ydgill (o il o CL&J.’A!I ) r_aj.’.cj Omida] |
> e b = ol il = Syl
 daldiad) Ll das
3y ol | g Aol L Lol il it
—l Lols o =l Bl 5 wlslya¥l g ilan
les g diga s CL,Q_..JI wlblidy wlady gum dslgll
PR [P NIVUIP-SEIILES P[P P[RR
f s Ll Gagy I3 5 5,50 g o
S5 Bl Llasy 1 old wolag,dlly oSl o
T Ll | Bl g8 B0 8900 ,LasYI 3 Al o
Byl BBt JalSie G oS ST (BaslyBassS
LSy pbi) Lm Ll o Blgll 5 Jg30 58150 532y Y
Lol sLadl S glad 8,551 LB g 5 i
8 Bybadl e (als g Aalisl oLl <l
09— dmledl g ol 995 g madl gl CL;_.»JI Slos

144



Gy Al I ch.oJ.‘ :t.ul;u.s_,.ajl BJJ_UI NEFRE IS
L5 5 Ll Labiall 031901 L slasl oy
oyl Loy 9 4Bl g Ll 5001 e D 55
Sl iy Tl BN 5 Ll el 5 g
5;3.3}3” 6._9 Lu_...u ;Y}A Q}ﬁg [ La.”.as cQ,g.g.])«oJ‘

2529 ‘_H& uoj_>J| c_o cZ-g.)Lo fﬂlj.ﬂ &ﬂﬂ.}.\“ﬂ
S Teal aSE 1 ol Y1l sl

Ol g3y bgs Il myladl AB] s o
s g i) 5 b )l eoleliall Jis gumlonl|
7Y (Al gl Bol el wlelladll JS slas
J=8 om0 Lgiylal 5 diliill 5 dmnball el 40
daew oS bl ALl slaiely cidage dyy-dy oIS
Sz S L L L3 (s baiS g Lgdiygonii) T3l
Calaially sl Lo bl et Goiins IS (s
3 Lo o Llaiwdl albudl of Jga)l o>
of LS cidll Lol el 4yle p 9 Lyl
Loliad | Tpail] ol Sl 05 bl Ll Lol

\AK



lwlyall g bl JS b Lgsludiis Gubd o g i L)
OayiSIl adting Lo a2 o g bl 2 Y Laaxs I
O LS oY Llaiudl A J‘r}..g.&.oé._&bﬁ'&g
5 7=l 25 5 Sl 5 sl oadle s LJUI U
Py Gk ol LeS L bl b3l 2318 e 305

tlage clex AW e aaing L Ll Dol

bl mplall CloY olll W1 e
sy o wlhuwdll oda of Hlgel o slua¥landl ©
3 3l o Bl Lgaley Aol asizall oo
il Jips] ) DY oSl Ldaall elslas)

gl 3V Al
oo s Ll e laadll odon Jooled s 5001 ©
2ladl e Abilaall Lgule oy JLUL 5 LSl
s yad gab sl g el g Lblg sl (o dpmpbll
gaailly g I USLde s b ST
spy by bl Dolaiwl oaasl old [ 5y
il Ba ¥ 4B e Dbl el o S B0y 810
ol Jlg ol je by il igolamdVly el
> GJJJ.I a9 dulaly i wiydde e olaieWl
3 Byl Lyl 5 TB11 e S2b Ll sl

'\



pe ohi LS JsLadl Lais Ul Wl pmlud! SLss!
3 idad! lblowdl slgw GBI bYI T3S b (o A L]
5 ool 2Ll CL.I::.SJ! Olwwdo § Gudal sl
GBS 09 Y 3 ¢ prmeadSl Pl 5 Do gSall b labiill
Slaa¥l f b gl CiASS 5 Gdy JSdy pmoge
sl ! g Aslsdl Lol Ll Giins g 4S sl
AA B AT IOLGIS A by d gusmI AT Lat |
(Lo, oS 58 3w dasull ikl oLslsdis, o)
o las o (lagb) aw Lo ,is Tipas Lolys cadys
JBYI e (esliS Yo slayiw 0, Y1 Je> Basanl 6, bl
Al pladdl (B Labinsy Yoo oLl iy O3 s
e e STy Al b e B e Gl 13
03d 5yl (B e 4 G 02,V 5,508 s By
s il Lol by Ly 5 Gl oy Al
L=l (Sl Y Ol
ASTYror sl Gyl Al 35 ol Al o)l By
iag ¢ Yoy ple Lgadl endoy (1 Ealadl ooe YN os
Bl cAagoye L51S e polB porall LSS ol (m
il b S a8y e lSlas Vg el )bl pladiul
sl el Lally

VY



Gai b < Lansy Ly giadl §ybll Lyl Joans Y

Leliog et ¥l by gl 3)l5ll ol ynical e Lo
Jolall eldhing oolally jLadly baill E‘Pﬁ.«v‘j i
Jooos ol Ayl gy H1 L B o8 codly 5Ll
Lam Yy cAll platddl 2 3ybll 53 wllas o A
g s pilly el (o ondl gl Al GBUL
o tall Dbl colaasdl plins ooofs A g gS Y1 ol
OSL (b Lgid gl Gybll 0 ST 0l il peingy

2l Y B ol 55801 B> 0gyledl LS Sl Baugs
I3 S ol b Il o LaS Slol dsbil! § il
bl Caslany of sldl s cﬁj:u“ By b Jeomgn
(Yror plaly oyl Chattio T ¢ L 8501 3 el3idl o

ysotﬂuu_»ur_mw_uauu_uuutsu
Al g Lw Yere plsg 44._9.;JJ Lalle Lagy Jo¥I
o s 505 8,5 ha s L Leal el By S
B yamoy S Ll B3 o Gy Y LS L
cilols wlyaS Jo¥1 8 all cid bl Al oylee s
2 LAl Gy ST Yoo ol JyYl g SlS 0
Ll lgal aals sl oo Ayl b5 31 45,100
cs Wl (S oYl aagsy e il sl

VY



s plall 8181 pasie o 8ol ol gl oy
J=8 0= L lee wlyldiw] ao g dugd wlasis Lox
palecny 335 oy Ty il) Balaiand | 8,100 Lilas < logSinl
Sty (SIS el plasily poadl e elaill b Llaiy
2589ty SOy slidl ALY (el Al e
iy e Bl el of LiiSay ¥ Lggays c LYl
Jyama by Lanans oSay ¥ il 0 Ly 02,3
Loyl jgaa) JLsdl docall sslas LS 13y (5 -ty o)
Ll bt s e idall Ja ¥l 8,08 sagy

Ll gl Sl ¢ g Uil Lpyle 5l g iy
Ll Joandl b 1,3 sl g cél.ﬂl)_a gy (gl Aol
L) oy 5LailS Lol G il plasiad | plasiowd
Ol s S lalyill ] 2 lizsy < Loa Bl ol o-Se ¥
30y elel ] gl eolbball g iy Sall ainalls
el A 100 o fame 3LBY el Loy sl B1,y] ooy
(A G L] Jo Ll aaing I
gl 1S oly Ly 31 s sly up_..,c_‘.uu.u
9=l YM()L_%):L_JN.I.L_QSJG_GBJJI yJJL.sS.uYL.N
gl Taws wolylils 4 35l o ch.JJ Sl Sl
= S BT Lo @by dl Gode L) Yeor pls
Ot Sty iy Cgmn (B Yly Cilally <138 e Colbl

11 ¢



Byall eoladgill oty Ly A lidl 4y il olgm o bordl

g5 AdSI Al By s L 3 ¥y 525 Shag
(JSTly plall g il aladly Jasiall Gy 9l
ci]_:.):\.nj c:\_‘>}U.|j 42_..5349.”5 ceml il 9By

gl Jaw e Tyl gas sV e Siaiy
el ¢ I ey Ao Y a il leany
gy slgw oYl

Al el 5055 o oS ¢ LI ity T 0 50 35
5100 oSy L G (s )l Bl Sl
P s e Lplagl 535 of Ll olsd Delasiadl
ml}Lé Sladl oo .3_‘>J|j QHJSM oo lwsisl BN O—0

sdeladl b g2l

s ¢l Bagarma Ll b Al Ayl e
e elolasia ¥l Cilide Joniy Socslaie Lbyis aalys
pladil Balyyy (b, Y1 gy ool Lslyy ©

E_JLMSM 8.3—0.«.:3‘5 2_.33.33‘

Ve



sl s Lolsandl (ollls bl B il Al
BRI plsoly Lolsdl Balyylly s ymandl agill
sl Gb'».?_.olj
B\ s Y
el gl a0 S Y s il i

34l LY ool s Pl ars e 55l
L SLYIg 553401y 3V

poy Bl oLl wlolas] b3 B Lw-ﬁ) Lﬁ" Lyl als
o lialy eiladl @il o 4l Gl e 5 yall
e Lol Ialaiel Tslsundly 1glill Sl oty ®
wldendl I3 oo wlo¥ il ,gus 5ols
g yill bl

bbbl JI LY sols| clbis i3l il
i)yl oS ilany Y1 s 1) A gl
bl pag Bagaall el Jae ¥l bl pog 21>y
salsly Lgelyl o Loel 3l el tlwsSIl plusiul

Lgindeal LNl Jalgny B3I

S B g I LAl sy 13
5l iaJlall 5 Biotechnologies i gl L ol oSl

A1



Soall 1,3l solaisYl Lgalbi il Bioremediation
> ol Ll Lles 2y V4V Dw Sl S
pdry Omo Lialas ol oSy (Lo L LSS — )
oy — sly — sl Uy sl Lol 58052 5l1 LSyl
DIl U Ll oSSl L glgiss b
(EM Effective Microorganisms)

(EM plbas; aisg Lo o Ll isa LIS

ol g Sl s Boliswd Lolall il pal sas| o
g LAl glbs e oY1 pasicas Sl Bl wld)
LaSle aga g Lo 9305 5938001 (SLUI L Laysb
Labio Jb o ylasy A SWl LSllly LS 51 e
ipeald] ol Jliag oLl 5Ssl 3 EMRO &y
sy iz JIS 3T padins ol Ll slodl a3
S lwsS g Lygysl Al asall ¥yl s 3
G0 ST 1 Ay 231 5 ¢ e LS <L B g
wladie wosasly (VAT ple o3 LeBMb] S lady A Y-
e AWl gl B 8, byt (el Ll L3S
& i Wl Laogy r—aly oLl (B VaAr pls
Wsas Lsonldl L5l idomadl il 5 gy o] oSy
= Loa g oSl Bagacd el Sl odos gl 08y

ol Ll DD oo (3,31 5 Sl 3l iglee

V\Y



ol il g L SIS e Lgsyady Sllail
Lol J3 1 a2 wlygySall sds o] Lglaally bl
NS /RS PSS BV [[PURVN [ ¥V R Py BV JERICS
Bl 5 bl Ly oo Bolii¥) abiins JLillys
Yl i e e
LSS e Lugime JSlo JS3 5 EM sl b
LI s Sy ¢ Lomeb Badye o ol L

D sy wlegere O J] Usguy EM 5 L850

oYl il wag) L e LS )
(S e

Gl P aag) Byae LY
33.5,'3.\.“ KRR JLB}

Danag Sadiall Lyguial| gl Jodimty p9s a3 31,90 Y
8 9adl oo Lglogns T Ly Bag2 gl L3104 ,olinll
I I sandl Byemall ] LB a2 Lygaall

ol yoliall LBl a5 ol aLandl 51,9) Y
S yeall ol il ] 13] Jde Ll B 8oyl

A



L3Sy (A1 wliwgd POl ] Lelagasy L5110l
el A w1l ol

U Chelating Agents il ols 1l (ony 3I,-8] .
5 I Siderophores sl Jools> psly 3 yn
3l Lglognsy LB & ey S elS ye o]
gyl G aime o amiy Los Saadl slogdl gyl s
Aty 90 yS) apmaST U Juies L3Syt g il oo
.d)..éx]l Q}_.’Jsj‘ Ot Dy Lo 1_3.53;33ﬂ| L."JSS.J‘
fes G=1b == Soil Structure i il sy umwss .
wligs by dbwlsy Lpday as Lgbo p 4ol ol
s bwly Lgial gl el msgiiSYly el bl
s 9 Lo ¢ Aidoll LSSl Lay i3 oy Lk
Al B Al A o

& Humus JUsal osss e Gidall oLl sslus
.rLG g iyl iggad (oo Gmwmy e dssl )y i il
Jars (o i 31 a1 ALl gaddl o lialiia 51,9
NER W [ Ry

114



ol sl

R PrRY) QA B N NI SV slosls Aoyl slas] LY
Leb i (90 Jy s i 1 enlug Sull Gudlis 5l
REH [ S

Byl el il oyl 80 L 0 el galss )

LolaaS)l S I g Lgdnll bulg JI auSS VY
- EM ¢l 5]

EM -

EM ceramic -

EM pokashi -

EM mud ball -

EM-X gold -
PEM) aiadl § dsdsend) sl 6l

T [V

.EM .¥

—

S9! LSy i) Tpndd| B g

\Y



.wwcﬁuz 3ol wido .
Sl Lusl b by

g LB Lleb o J i 1801 80l

sl el Ll Js Y

EM (s s3>\ 0550 of Jedi o3, Leladiiel ais

‘;,Lo;j_?\~n Jl

.rl.j V o JoiSs EM active .

ALY v o PH Gy 0 Y

- EM eoleluse)

FAP

pgandl 3asndl Aslio B oy

'Y

—



Y e oYl Balyy L8

LBl Tl B0l Lo

 E-C gaolivey ULl oy ey L5103 L)l 3005 .1

Ayl dgls ahay LY

oyl s3san Yl basll e Biley A

Baline wUSye JI ALEY poladl Jemy .4

. Free Radical (555 R

Lyl UGS eSSl )
Ry — &6l g — AKaww) Cj}l‘

Loga Y D3y LAl mhey )

Uil Zelio oo 2w .Y

Aoy Bl Ly

N PA U I RV [ v [ RPN VA PR

L S3as olew J L8301 Ligas o
Lol O all g o il ol

\YY



Jwoladl ) dlo ol JI 3yl ol Jugas

t ) 9 L)
R (DTN EN -0 WSV VIV
Jaall misy
bladl oo Lasll Rl Il miay
Jandl By B Ll asla oo iy

:JHLd
Flos¥l g ogaall cude
RCH N PENTVIZPE
cole gLl slas] sy
NURERKEVII,
RV Ry PRV
el gl JE T oyl sl B 5yuesS Jany
- Gmed| LS ¥\ o lslogsg Yl VLAl b agy
b e 4880 LB ST e palaall iyl il 4 Juds
eyl o Lpslasiial BoleY plasiw Yl olss (3 adgn
bl

\YY

—

-

~



IL;J:'-T < lolusea!

—

probiotic JSlxe JuSs ¥

bl wllas yyghs ¥

clhgmall 5 Ll ol 3 LiSeudl ¢f511 ol L5 ¢

sl g sl B 53l Lles 3:liS o iy L0

eyl sl Bl

(s 385 J1 Ll a8l Lums L

g ] SLaadldl oy A

EPEN] CL“ A

(83T Golpel g badll 5 Sl g Loliall POUS paddey N ¢

el 5 Bl pplall Zels 1Y

LS9 thle Jdas vy

EM plasinly Bl dsw gold Y

: 4!

€-L“C)—0J3—’MLHZEM.1C)_OBﬁ_.62—aJMc—J}J A
Byldl b ol I3l elasl aper 5 (3l

\Y¢



S35 X[V LAY dlsa s Bagandl uSUT S

(356 \emo Bad gl il el Y]

il liliin oo yd ¥ B EMel ssS v/y bls

e Ll w3 eSUbll bl e EM e 1 WS ¥/y

aslas C:uj J_:»J.eu” $Db]| ) C‘:"jJJI (=0 uj..ﬁ:g s
AN PSS PRSP I+ JUR T U - SPVENS [ NER I N |

e ) 315, Ty U B oS Va e
S5 e il wil gl Wlas) IS £/ LaLs]

Q}.gLoJlﬂ yaL.ZJ‘ u...oJ,d 3._>L>) LSJ U}S%C—gﬂ .

sl s 1555 ® EM-X ¢ sl s3lill ladls 5

Basmdl sl el 099 LsYL CM‘ O s 3S s ﬁ
Jobl byl Ly (38T oLl e Blasdl

ol ) s sl I Sl ol oSy

i rbjiu el G35 g b Baslaall (el

\Ye



i el Qj_)l..o.” i<l Lﬁ EM r|.>.'>-.'§_~a‘ )
cylall b aSTyn Y Ll LS adall e BLasl
EM‘I;}_?\JWJ.MM‘_;BJ_M}BJJM Y
\.AJM‘).MH&]J.\JJ;LUW;P Yo, v e JS-‘
M;éIJ;LoEJOJ!EMO_oBJHSM N ¢
éb.ab,‘_,.o.”
‘el | Acly3l
FNLY WY
UpsS) Lltimadl sl o o (s Jyl ols

Ot ylsn oy sdse Jm Ol Laa (g
eyl Al wslSy . Ul o il Sl D>
o5 o-STy (Sl Ael i gl Jeo Yl b s (ol
S e (S b ) Lol sl Lgdlbs s
plbs o Ty ¥ Iy 2 wslS el VI lgadl o
o 81555 Lpnabdl sl 31 Ay 550 Ui s

Y1



oty ¢ o Jodl Ll Dolaiadl el s
J—onJ u‘-:-'j 2—“})"“} Baiad | ub.“ M) ¢l 05
mb‘yaJlj o sLyI L@Iﬂ Mj Cc-.ol.tﬂ - il
rw@ifﬁmdiu@ww_}b dgilby JS b

dosbaill (3 Sl LBl g Ll el Gy
of oSall o 3 lwlodl a0y (Aslyl as
3 il Y1 Jgb js Gl B s
el 2g2g 093 Sy lgledll L S5 Los b Al
ool e yby 0By il sl Jf 95 Lee (S
U Sl Je Ukl Joabl e Lawy Ja Y1 Llyob
i yg pdl i il padlas e alindl el ldl Ley 4355
Sy Ja Basall ol 3y deluiwY) sl
831590 Al Al 05 bl B> Taad ag <l
il Basloall p sy b paadis LSyl sl 3l
el yyly bl o,ledl B J) ey cramaigall GdUlg
bl Ldlaal La,Lasl i oYl

\YV



e

J_obaﬂ LR 2= (=09 .ol_.g.lb Zl_uﬂlj 9|3_5J|j ua.a_.ﬁ‘
S o LgiaSy Ay il Aoy oLl 555 < iny Yl
bl IS g il e Sl il Lo e

Ol JS (o2 ol Daily sly gl p355 o kI e
e Lol sains Joloall oY) (0o, Y1 o Sss e
O35l pay Losind oLl ydg35 Ay il Hndall yoliall
oo Ldas 03l gl Lnslonmy Jpolonall sl
FWd il snaas atiy ol 18]y LA il el ol
J.t_D (Y] C_y.ob'j g dudall J_..atub” JB.’G_MJ O uéjﬁ|
aaindy Jgmoomall 12 (OLASSI s oSS 5T Loadiw
pladil Sl as il auns e Lol el 3l
Sl bl SR S Boaaall 8 45 5 ylg
(nias Bamonsl JI 32l il Jgas o5 i
(b gl I s ) Apandl loladl

dydgie (9Siw I g yinil) el jolall Jodsy
‘5-‘- Los.sj.s_‘»oj,g_éis)j_a.; T.S_JJ S O
ji sl e ;'7*3 J—roloall ol 9 salsl .

YA



3 Slosmadl Joddl Jts Cadally Joitdl gl dslyy .Y
s i o VSl 0555 9y 53l el
5 ysamiadl Lgnde ) 31 gpammg il sl Ly i
= indes BLE o Gy il elall ALYl Y
SLA o Ll i 631t gyl padins
g yaagd) 13 e Jgmandl oSay 45T Y]y ¢ ol
ssall 5L Il bl JSs e U5 s Yoy
Lol o Landgs oSy 1) sl STl ri.s.'>3_~l.;
(gl caalsh ol Ly ndl

ISl oS LSSy (idgidl pad) Jsolonall wsia g

o s lipndl (b e B L Bl g

sy <1330 V] Gl Y8 ey ) T Y < gyl
Lellis] psty Lo LJle il by 331 ol sl g
wlygadl Jf Bogally « Ja ¥ Llpob Eely3ll 590l b
sy L) Ly Gsg 3l a1y ais il Al
Olsdd s (Bagasn et 89—y Bogidll ddall woliall
f Ll el I 2 b pladi NIy sl g
Syl s LiSall sl Jopoloadl ¥ pladialy
AL bl ey lisly eVl Jot Ul s

\Y4



11808 el
Al g delyyl 0y
.(Keyline design) iloldl byl pioss .Y
Al ol e Blisd) ALyl Salo wlpas Ll v
Jeindl J| dawall Lganl slgll 530 ¢
N IRPAERCT S R PPN Basms Yl pladiinnl L] o
ALl Slwsl g Lyl Lles X

sy A T

c__aa,Jl O Al Llydl rl.x’as..ﬁ oS C_.g_v >
2y iUl i Jo ol i ol dlly e sV Gy
G Al iy Ane ) el gamy amead
Loy Loy L liily Loy 38T 00, L s
g Tel )l e d) Gl G el aom Loy ol
gl (b s

) e A3 A Ay kil Sa el T
Ll oo s Bill 13s ooy el Lings¥l s
padinnss 1 LS ) A padall (s By Tsl 3l
Aaladly syl Lea ol 331y oo,



Bad (3-S5 QT 3 > 2_’}&.0.’ Lr;s}.oﬂ Jsiatl| Jocss 29
55 lll ol dacil spd ;i Jle (o 38T 2ol
Lol JIy Lo jlas ¥l coss wlslall of ey 13ay
ooy S8l g e Lglgon oo a2 JU g 5ol
c“r'iL.s.’le sLball s 29 (S giws u..oj_'s'Si 39— 9 s
e Las 38T 590 Jies e Jgandl o Sall (d

Baaly by 4 e Jgasdl

3S ol plgil] oo paiSI1 Lgaa) el 31 dal il o
élj_ﬂl o y3ST gl LBl 4 LaadS3 | Janill —
J—slis b (Oegyinl) Al wlsbdll ey ALl
Y Loy Boasie plg pady LeadlSy ¢ 3y
G sl ey ¢ B ) IS A Y ais
3399 Lyl GdISH pacisis LeS camly Joae gl sl
Gy LeS el ) Boacme ol Ui <23
sy Baanill ol V1810 Bamy puly sl 31 Ayl
Aabd oy o Tt B el | LA 535 L s
= lsandl 89, 31 i/ el 1 ol as 2,3
S S [ L (N Y O

Al



Y Pv]
8T Baie 9S50l sl dal ) el o Say
R R PP S Lo N e - Y s
2 ST £33y LpolasBl aSlgdy ST L] by Lgssey

bl wlaasdly Al

el il dabsl 5 (gl 5l 03 Lo Bals
om0 ST gl ¢ s il el 3l el oo e
gl g i Dl b Ulelisl) sl cbf‘“
5l o s gits Lbgarms ps 4y 1agins 58] Ubye
bl s Blaisly LY @ Ulgaaly el il
P o33 ol el el Llisadl ol o STl oSy

RSP EPIC B ST ENE ) TR WEN ERER |
Bolaiw!l D> (s SR oYl Gogiins D Faaldl ©

S Jpelodl Lslyy) il Logas

.:\_)Jlﬂj eldall

gLl Sliad) Laglill jlas ¥l sus 5oLy D>

IS Ladlall ey Gaially 4S1edll JLsl

\YY



i >l oY e berally oLl A1) o ol
dﬁﬁJJI Lﬁ @JJ'_U u.b.:nﬂﬁdy s =0

ol | A LIl olsdl ) Al s sl of Jodis @
() ol lameg i il elaully

Baylyie Ialws 4,995 (Bagane Lo yd su5ll dygul
bl sl el
LI ol sl (3 oVl (s slyal Il
wlls 5l LSy wlgyad oo 5l Lall 2l
- ca.m:w\,;qu
NP TENE KT
LSl Qo Y

. Solaidl oo W

Yy



D gl Sl —: Y

Sl el 8215 0 ol Sl s 11 Ll
Loy Ji5 ) (B Sl sLball 105 0 Ll
Aty ) Ay V=Y e Cls_.JLn 81yl

0ol JLilly Cinbs slga glasiny ol il
0 A b il gl Sl

JyLadd CL,.J e 035 = el e ol
S LISy Bl gl apis D i
d—;'b"' @3J_>

OSmsd 1 8,LBl Cily3y el ] aa g Jlis
e blly L2yl AS bl

s s a1y IS of sy s Lpall sly e Liis
wlisls oo po Vo iy Yl bl os (Yp V)
Pl S <lygll

1SVgicesl IS oo (CO2y (g5 S agmnaST S0 Jotlis
Ll gy pas 1 (9l oLl iles 3
G_'Coj_b.&.iﬂcb_d,llo_o\‘r_oo.\dsg',ﬁ_.ﬁc_?.‘g .
ple sl pars S, eS|

Baandl 5 p Sl IS o Lo ool slid SET

V¢



Ot U5 I B! b UL (bW 5l slid 2Lss)
bl il Eplasd (05 31 eI 4B
¢ s
— il Glaall - LU

oSay LD o 1 B il eleg il S5 5
iy oleddl g Al (o (ilay G Ik
bl Glas¥ly (el ol s Sy Las ool LS
SCRPA S| P RCSRP PR W [N 2 (O IR ES

G ) E_Gb",” r_u S T_o-..a u_oi sl s &.FL; Jj_.a).” Y
REFIRPY r|.>.’>3_.»| 099 s)_.ﬁt

Lo il Il 5Sd Lo Ll sl3ill (5Ss Losis ¢
& il wlelbdl g sas e Boaais dle
Ot gl s LisSYly Loally b5 g < gl sl
Jedis e asly Lyl @l asdl aomy s 51241
J=all Sogas

Wy el pasdl Gliol o] oo S =LaSYI gisiy ¢
I LS iy Lowiad Gs )3l A ldl o>
(o Bad iy g asiznal) Gy JLidl 8 N

\Yo



Clmidly JEb pagalSYI slo¥ iy dmall il

il e Lo o1 slicill e NPT >
o5 Jol o sL5T ade Lbdlowlly il ile, iasS
NS Baa 132 R PRI

s sl ¢Sy Yy s SU el Ll aslid! ou

wllall Clawsly wanll @by #al @Byl Il .

ally il Yl Il e b 4 Les

ALl Bl plasicwly s il A Ao B0l

el Loy Tolaill ol IS el Lodl dSlsu!

gy wbsloy wlgyas oo Ldlandl L BUL , 85
S bl s

sy JUbYL 5 o lally pally maladll gy U5
s-:y).oJIH ijjJ...J‘
31,3 pLall gl g I S§p LDy Lalinll
Y- l_g..éu.gj L@.Q..'J_w‘}'lj

g

A

AY



L L P e I
3l bl Tslyy (B A ogamy sl pladil
Sl e 5dlsy 5yl wlalinl g s3> dgbisS
Sl ol JLilby ¢ solwisl @J_..us doladiiw! Sy
.BJ_JDU KRS

s Lol Gl -t
a3l wlyyas L] b 5Ll bl oo Bl
Al sb gl el ol sl DY
8Ll wlagll s il g Lo il ol 2L

L«of“ u’_"L.s.)_wJ.lj
el Byl Sl DI s Lbpamal | gl s

(Wivrwa@_@vf V)
25 G A olndy el WLy Jee o8 by
Yooy sl sl 3l eyl 03, Y el by

o (P ORI

AUl eyl

ceslidl pladily Lol

\Yv

Y

—

—



el Felyyl

= e oA Ll geds A1 55, Y0 2k

SUL sl
IR PRRYRVYS [

slagdly ol

r.‘.c.ﬁit .

Ll e oyl ) 3 315 ol gl by 2l

UL Bl

gl pdes

R | po s s Al
olw 37 5L alge 299 P
N TR IE

olaadly (oYl e LI

:ca.fm;wrm

ol ) e plasaasly =1 Y

YA

-

-



— 1 B plasal Zelyl

i Bl ®

LSl SBl,s

ST (V- JER IR
LGSl WlST pladiuly Lol 3l Ly
LS ol gl as I plasinly Zel )l Ly
L alsll pladiuly eyl
Sl el plasinly Ley3l o

 Gal) ol plasesaly dsl, 0 - Lt
LIl e Lide ypwlye 5 Aely3l
sl palgal B sl 3l LY
LS Slse B syl Ly

sl ) ol =1 Y]
— 1 B plasaal Zelyl

G A XX Yo )y Lasled Londs wliplp e b)las ©
V) Licwddl obas (pe YemV0)  aslisyl SLbl Ly
Sl s G ) Eosmiiy gy (o

\va



MJ!W(’—‘?W*”)%WHﬁJ o
2)3.5.35.:5}.05 S>> uubgrl‘;;}-“"’j cdj_ub
:ﬁ!}!é@s!)jﬁj!&ﬁab&!rﬂ
—o eyl LT
— eyl — sl — il — s ol =
o9 SII = B S
—: e el ol UL L del )5 Koy
oLl o> — Gl JI = U599yl — yienll — tl_‘uv."ﬂ
RN ST
- oksSY plis .Y
A — e = e S s ] Loy sd
Jte Ml (s apanll i b L] ES T}
.Q@jul—wl—@ﬂl—r_bwl—)wl

uHSIIHL;IM|;J_>J|Lr9u5-13J—ASr-UQ-A}
OS] | R SO CLo_.o.U

AL



L LSl oYl — dolpall — GanYl plbiy 31 .y

gl I il Joloe (b pLBII 13 padiy
td gl LSBT (p e —Y0) ST e ] Laypis

— Lwell — EgSI = sl = il — o bkl )
LS . (Jmadl — bl — 5 S — oy las 3l — i)
Ayl slols sl b Lolasiul oS
— LSl aelsll B Lel,yl g

¢ Jyby ioogy VoA bB LSl uwlse padiws
J_EJU'B))_NL“CEJLH&QMJ_&H;“H}‘:W—‘D
e el Dl Leils sny 85wl mdgiy pw VA
i) b o

I a3l ool Tely3) pLT 13os olin (3-S5
ool pls 5 LaS gaill ST ST o g
— S Jwly B Lol Lo

i)l gSWI sl delyy o Ll fin padiiwn
Lapdy — g2l = 31— gaalll — ol sl

ity Byahe yS Y Lo sl padiod G
a5l sl B ya) yo

\k3



PR EI W] PN fusr:.wtf sl , 3
LS Lo dnll ol Bl (;\.ua,.ole del ) =
JIgbYL iwgr ¢ ,b3 o wlgs (s Pl 132 ¢S5

e BLdly ;3 Y1y i S Dl o p 1oAY ol

(o Yoo¥+ ¥y il S 5
plasinly gl T ol o plgll el oy
IS pes 0808 Jsoy iy pulpll Jood Lo @IS
253 Sygmlll e GIAN Jgdonall 9 yar ol p Y
e Y Yo (5 Wy 8 gl G BLadl Bgho 3 sl
(i g S il Jse ) @il dgdaall o3>
Jols s Jyana

Sl Je ) @il Jglaadl a5 JLiiuy o3> Y
o Lagay Tpbidll ol ale] piy s (i) 1
i Ay (3o dewb e wlb 4 ol ol > Jlaxiol
e LT 3l Iy ol Lpiial] igles o5 Sy
(S Ll Bossms ol 58

— o ) el L Ly it by (WSt v
Jgb (Ao wladd (o8 Londy piy oMidy (g b

VEY



Jedoal s Tpaill ol yadadl Juitiasy ulsll

.‘_,«L,gS;YI ol sy 31 3

o sl 8 s LS5 as oLy Ll fio by
N JH PN

—1 4L Lol gl sl 0l Y

(= YO) G059 p Vb p ¥ yby p2lsl (ot
0319231 03 Slasy paw Vo iy (291 by
ol b Lgdgb gy s3ill dydomally o ¥ 3Ll
by pdll 3 ol as pigy el e yiby g
ps Yrmho wblas ey ps O

ol 030 g B yato iy olsST B eodlal r25
3 LS UL jpi 5als e o9l s ataloadd
gy by oSl Saidl Jgdmall B [ygaio Lgio s3>
Sl gl e ol b Tuble Ll oL
(Gl plB Gade) LS e uulall o8 ansgy
D glyilly sl o pLbill 1ag Dewlill Jpo ol pal —

Pl Jedoall Lagle Lo ys (ol 1 (S BLele aoo

iyl salyy Ubs 5y cppm Yo+ Saniy ¥ Gy

RES TN S P SN T 13 | PR P S

VY



—w»@‘yéb‘J?‘—“

Liage sl C35s] 28] 5n LBl 38 oo oyl

mablly LSl gkl
Dy ol 5T sl oo ditls Ll Slaw —

ol o w11 OBy

Ot (el Aacsl) I glins Ty el SIS

BeLs] g gliss Tyl lyrailly Loy wlelw ) o—A
Bl (B W byl Bl e aY Ly ST

Labitis §ygumy puedd] dnsl dlos Jlas 8 olSs
obl) jams g5
sgll yron by

35l s> 5 o9y Join
wllan| Lnlisg @bl i) adgll JI Jsogll Yo .

el
— ol gl 5T ol

1¢¢

A

Y



 Lgsal
BUsia 1 L) corald ol — (JLe Ll abin) uyaind]
(el g — <L

—

STYIRPININ
o o JBII ol
Al e LI g
(UL Biisg) cudgSae il Lo
Yl 8 — i)l Byl N
- del ) el
i SV — (A wlulio) il WlsT —
Sl e — S guolie —
oSyl — i) gole —
LelSaa) — ol —

Lol

\¢o



oL Ldss

il s e 555 I Jalsa)
Lo —: G809l Jalgall —: Yy

VSR el sVl BleY

—

Asadly Ciiall gy edlelall Ly
el —: Ll ol gl - L6
Byl i o

Ls2sb )l olsaYl Ly

gl By

Syl slagdl wUsSs Lt

el e W wligisn Lo

—

Ayl Rdges 1
g Jolss LY
LS ol slas¥l A
12l G I
Lgstabssl oY I3 ¢ oW1 Aol Uil g gl Ll
w3l 3 Banlall 4l LYl Lajguite 5 0 o)

V€1



Lol caoly <Ll Yl Sl 090 sl JLain Yl 250
) el Boasill Lyl wlblidll sl o Slas
das j3lad o Leylety cdsi g slball o Lgsyad ad
ool Jla Yl oagy Loy 5 <02, rh o Ol sagy
u.a)L_sﬁ.’ [ |.'>..bj ¢ dabl J)b..ll 6_9 uo..a:aj uob_o%b
bl 0,9 1 D! oo oY Pl ] ey Lo xs
Lo 13 g o,lsdl b5 o6 L ool JuaSU ey Lay
(J_.o.>i sloidl ji EPY RV W) g

podaidl Jo 1 s Aol dy yilly sodl g 13
e sl 5 bl s sy aadly Ly o
il (S el

s coladl i Lilie LsS) g ool puad oY1 13a
Lr;t.u Sy 392 co.>3 djl ﬁ Vavy ru e 4l =
PR 2_:.:)_4.” Q_g_?lj H| R A v S VAAY
Jlawll 13 LSJ J—onl] 2_“J5..> WJ:U-‘“ céjj LS'“"‘J'O QSJ
0oy 31 b paige b Wl plaiaYl p V44 ple D
el 35 VAAY gds B il gl Gogy
3 Fmydl a1 Jealll Osd 0 s LosSll YY) Baia]

A%



bl s Sl ool sl

- Alaiad | Laidll g r,gJ.:SJl Lo>gi LY

AFED iy il oyl gl gdbl LS
Sl ':Jjj cwﬂ‘ (;JL’.” Lf, RYPRE S | @3.4),\ Et.:nb.o
= wadie il iy D) dS sl Ayl sl
(m33STy gl G pmiis o5 8, aldl b Ay ol dmoladl o
Sl ol y s mod o Aoy Lglinily Cojaog LYY
Jds s TSy pudaall g J) sl g3 il
A gl il Ul e amyygil (wyall 8
Céj.llj J=dadl o Bolaic NI ) gyl ol gSadl oo LS
erlshl ol o il 1 o SUL e
0= Ol i | oyl sl )30l ude Jos @uﬁj L I
YNy Al 3_;:.3...\.” Qj}_.i‘;

VEA



Is.é,g,z.‘fj‘

wllglly @l dl yughs JI Gagy sdas rws 92
AW o 3Ny < Lallady Ll camaigdl o 5 il
FEPPPUIN| ENEPUPN [P P [- SN DA B JOS T PN N
=lex sl S0y JSiy Jeanll U1 ol Lglt Clwis]y
OISl jab Ll Jrandly Ladli)) il oSl J> 3
Bamas Ay OIS e Ggas (90 i gl

G PSNPE PR VY

=3 oSt b elebaadly ol Y1 Basluw @ doe gl
el Lladly jsY) = dmelidl (2

CliSt b elsbaadly o391 sasls 14D pall
Tl Y1 loglall e Jgmandly s gl Tl eyl
LSty Lganalin ¢ il Jpn

SlwiS] b elslandly of ;531 Baslos 1 eolgoa g3l
iy ¢l I wld CS-’l—.‘llj f—"‘ﬂt ) Zl-ﬁj.o}w
Al iley by (s b ALl AS,Lall s

St b elslaadly ol 31 Baslos 1ol Lgll

NS Gy paS g aasd s (»_g.t.;Sa.d Aoy W1 el ylgd!
L Ll Je ol slagly il

V¢4



wlelandly ol Y1 el jad b b basludl 148 ,Ladl
J b gl 35 ey il A Lall Lo
il gl Ll eodlsad
Ol o (Sl pdadill (B 0LS )Yl a9l Bolas
SVAvVY rL’J TBILISI
W)L'G;Y‘ YR Y 3_5133 ¢l u_$|}> LS, r-'s‘-@-), A
BL;b.o co ,5.).\"_.213.“3 w| W| - Lb)—.au.ﬁj Lg.ﬁ‘yi
Ly Lwlwdly LoolaidYly Lslanyl 3ol
bty NIy sy, il
Z_Lz-J.U 0_9 i.ﬁ-s," S 3).03_..».03 :t_L.ol}'Lo 2-*.Lo$ Qﬁi}, Y
o wj wb:“j (R tuolj,o TL; Sg—z .Y
B gy 0 ed ol LAl gy oty
(00,31 gy Cidize o5 Ll Gy Bl e 5yl
391 s Ll Ll il plog¥l e 55, o
l_g-' L7>"Ju| u_’L>J| )l_u.ﬁj‘ s

\ou



o8y (Hmall gLl anly Lsd sy 335

e sty il Lladlly el Jo> B Jgadls
Lgesds 090 Ugladl 5T Loyl S5 ais

=21y JS—diay Al leal jLasl Gas, sal

9=y yebill eullobi Lﬁ =)

cllwly b yushiy bybsd) Loy ool —T

oyl b ALl b pgolol Jlaall pldly pgoglas
SR e ST

J— LH.:SJJ_'O'.H cadyall (S Gulus o by

&= 08y cdma S Al pdll s gy JSLa
PP SRS IES PR P I SPN N IV B g
Ogmedaill Lgd iny il

Gl Ilpsly Blazas) e opalaill ssly
g—ail s wlodley il jgauid) L)l

! Lladlly el all a5l sas g
RS b pghs | Al sa JUlly < Lasiay
Ll Gby Loladll 0ds A Jslailly

Sl ey o= rJ"‘-“‘-U Legiis §yb rl.:.'a-J_,.ol =
8ol oo gl fyly gl Boantls Laliily plaialy
sl ol dly idan)l ekl e S 3l B

Vol

AN

AY



el 4o bl

o, oyl JUIIL 5 cipegd Dlae Lbdl Lol |
B a0

Ll 8BS (2 Lgargn SO Jl 2l 2 Ldadl 4yl
Lo ,LaSI1 g ylaall JI a9 o) oy Ll G 31
. [ N OO [+ e g |

3 ?A_Lo..o)” :.4_\“.933.”5 H.nfd‘j Z_“UJSJI Bj_g_?i 498 ol .
ibl_,..u Ol g a_o.o..oJJIJ,g_F

L5 ol g WY1 g Jonll cololls

0352 Ol e Ldlsall 3 (g3l 5 LsldYl pLbs
090

el g Ll Slu Y Dol

gl )l ealil] 3 B g A (e ) gl
;L.é.:ij Ot sl 8 G yadl g sl 31 (i A0 (9SS
il o

- Lgiiing ol 1 L il Glaal apass

L) Ldudl 4 1 JWso) ol Gzcl.’d.l dwlyo .

\oY



U s 1 Bl il 5 loslall maand

.CAL‘s.ll dylol 9 dakis Je pualall a5
[».‘J.“dl Flag alas] .
gkl 5 Llas palidl cuyas

ol B3 585 B il

EOUEREREYE

Al Lladl o9l

,é)&.g.’i..dl ETUR T

JSLadl Jo g 13 Sl Je B yadll
NPIPEITeR 'CL'a.o G> .

cooldadl 4wS jads .

eyl Juoleadl Luali] B 5ol

s * e .t

5).3_5.”) bl J)b_U (=0 JJ_U| Y Lﬁ 5.3[_'3} .

(i IS

sl gl e BLsJI

A

AU Boaaie Play sy

\o¥

~re



(S5l eVl g ULl el i 8yal o Al Y
pagb & yleS) ol o Juis VY

wﬂrupuw|@,ﬁtgi?@wsw3
Jgadl coaial JJA (Las,lge § il g5 olas¥l Jgu
Al pyladl sl ltily Tl Tl Laiil

el o sl el

03bs V44T Pl (b il oyladl 2oy L]
=33 (o= gy 3 I bl pam ] eIl
N89Y Sl b pghilly Lnll Basill podl

3 Tomy (g yp ¥l Ll oo ppy 144 ple B
osdl 5 Ly ISl ag Jgo a)l (B 2ol
Basill po¥l sl plB Yooy ple 5 Busall ¥yl
Lad9a 8y0laS Ll (uyladl ol i pmilly il
el 30l JLau| P53 ¢ Bolatiwad | el poghs sl
=l el iwdling HSBC &y oo idgall 5Ll
Pl (b il ool by (e UL sl
[gmpa ddbl Ses JI 8 joldl ods Cdags G (Y09
= L)l L Ul pads 3 oadels faealos
O JS Byl ods 3 LS G Lf_g.b'u.oj r_g_«nJ‘.\-o
Lhly o, 15 ololdly fad iy fidas]y cually Joyl !

Vot



g Bamaill wL¥glly L 31 gty LSl i

il Goladl sl 5l e lsglall s a3l
iyl Ll oyladl sl aBse 8,105 oSSy

(FEE) gl oobold ) s 31

LaagSm b Tabin o Sl pdaill Ldll gl
S5y ¢ ol | Aol A0 5 J] Gags i, jud
D oll iy 5y e yladl b Sl pall IS s
Pl ol 00

Lo ols dabis a ol plail) T dldl Ll
Lyl ) sy S o aliie gty 3 s Lo
gl G 2dg5mne Jaaily (ol paluil] Al
o3l i (b dsbio 11 a2y ¢ (bl syiudl o
DSy Lugysl (8 Mg oA (3 (Sl pslail] LI
iy Laly L 3T

NP [ RSP -V A C VO [[PRPN - S [ SO
Dol o yladly G331 il sl Lpansl p IO 00 il
a3 PGl LW os plasy sl §gindl oseially

il pmslaitll L1 3l e lsglall s a3l
5yl SIS

Voo



:dagl!
ol ] Ay il sl bl i sl
¢ el Gmbsilly i L8 yll (s JS IS s ol
il sl 81 LS ) gl e S5,

3,0

i G n Tiadl (oylonsll Jpodl ool 2 0
L oY gl IS s Al ol il

) ol ol 813

é)wj &‘M.& C—‘L’)"j'-“ :L.“.a.;:.:.dl U"J“’-‘“ C-OLU-’ Ql
Ayl 1ol Aalbl) 5 gis Ty b5 ] o
IS e Ay Al olaainally

eyl 3] o — )

I oo Al Il Yy Jsliilly slandl Joanll
Jio T LLaB! Lo beo syl gibgos il (o JS Jos
L dely by ol JaadSy LW S (aniss

Vot



el ozl 35 L - Y

lS iy elabilly iyl eslbludl g S Sl L
:\_CU-\J‘ b}b}“ O=0 ijw [ GJ ‘:"P Z_wJJ.U C)bﬁ_‘?j
il ool gy 8 S, Ltall b 1 5 Shey 55

el sl Y

L)—.’.)’S“ ua.do).“j sTJ)Lbe WJJM O JS L5'J'; )
LagansiS1 01 Bamgandl il Al il i yall 5
C,ir_@.“d;y_ﬂus ! b sl gl o
laa Jie ol ‘r—@-”bﬂ‘?j r_g_:)t»'& Ot U)—\l‘ 0l ‘j)—*:’-”-.’.
iigiad! 3y el

ridlll (S -8

ol Lo yladl G.oL?ﬁ o3 oAbl el bl o
%l}ﬁﬁgbi%‘@&ag%lbﬂdbbﬂj
Js ﬁ gr;"‘"'” c_.a.d| O3] Zl_oJ)U| QIA‘»I)_?}“ @_u.l:ﬁj
r—g-’y.’j H"‘“)"’* =0

\ov



AU gl —e

s iy Y STy Ll B sl oLy 5 08
Lol 3ol 5505 Y sl IS 33l JasYI o
O eyl 3 I ubgs I 5035 Lo g dpolaidy|
pads Ll Lo ool ygSls sl yuslgh Lad pais >
35 Lo 905 Ao Jeaally syl Lgaiis i1 eoly Uil dgaS
eyl (5 o jaae sl Jl S0

Z:JJ.L“ QG)\.’J‘ -1

Ll Gl e e G135 o uyladl mabiiws
ool @ Jyida ;3T ol T By cpgilaly 3,5
oyl boid 455 N LB 03 ol ¢ il g yladl
padias Ly < puylordl ey Ll elusglall G52l
gl el Ll sy 301 dolal) 5LsS L]

R

14l el ¢ 1 Y1 5 ot

Belaidl o iyl b il )l S a5 Lles o
O3S > iy ey J) Lwyall Jeas g5 4V
esbndl (e Jandl JoalS) S pmall 5901 o Lsalll 03n
u.uJ‘J-l‘ C_abj.u dalasll ol @u}ﬁ.ﬁ_«a Ll LS
eyl sl

VoA



Lgle ooy 40T YW ol jgiws s, Bl Qo
J—*wud-’su'j ool il _5|.:_a§!|@w.>d-"—>-’u|
S e bl
ol 392 U ple e Tupall b oo IS o 0o oSTI @
A il Lads of come LS Lgad il Guylodl

3._...:).11‘ LSJ w‘ bl 1—.’3‘;»3 é_uJo.'Sj J_gio.’ °
.ra).k“ M bl ol s Hlﬁ
Aoy LB e ldany sl 3 oLl 90| SR
L.o}.o.&j Z_.‘U.s.ll H I 1] &u} Qi " syl e
Qj_..a).&.llj O o US o :‘4.0)3&.” J_.oj.” ) () J.\Jjb' ®
e Lﬁtﬁ ;i_,.o).).u C_o.on.o J_alSj 6)|J§| f:JUaJlj
72Ul gloal e LS ciloall sl 0L
Al izl el palaey Lwyall skt Lbas B
b3 OB (s s geme oo IS ol (Sl s
Jb o Tl (s e Jandl T Ayl b L
S i bl 0555 o el oms i Sy (8,10l

Yed



o po sl oty ol AUl Gy, lall by Asalll b o>
piold sy oSOy B oo gl LI Llas I
LS il sl ) pgolonl Olaaly pgdlonl 0oy ny
Ayl (b e o i 19555, ol Jmis
sl izl s 09 S5 Bg UL Ll g
=0 slael ‘»o.s_,.oj
oyl B Tppenll S s 00 Db ®
.el..,..aﬂl 5i ;L.S“ ol
Oyl pad oo uiboll ani @
.;L>.o” :.o.t.:-w.] fos s
Cidoad!l Lo wluaadl ol e Jhes ®
S e P Laas go ampandy eolelainl H.L:.G des o
Gk 1 puyladl Gary oy Jls S e iyl
Gk Ll o kil o ST Lol Jlia o 7=l
bl (gitiy pgblaal lgaay S 23y sl

AhY



Galy Lgslelain! o) oy diadll Biiss of ooa
rer pmeg By Y el DS aS) e oy o e
S £ (e s gy T pall B Syl
I el Ll o ,e Wil oSall oe ¢yl
Sl o] dmdmadl o lnstionall =3 Tyl el Y|
idas e bl Jany of Jdilly oSall oo 0lS 133
LY byssy wlelanYl ol Jumeus

Ldanll s Loges feya bl ol Gusdl 995 o g
ol yols Tgiaiy) Lolbll sy Llee of LaS < Lglashy
cglasdl 0da s s3> ga LY r.g._.o.-’ub Baas

ola>Me

JLbN las e Byle o w0 of > 3
s 0555 o1 ol b oo 51 JUibl Ly 5l o2l
OSadl oo STy el LS 03 s Lpay Lol
Saaly Lpladl Laslse Lo oalony slael Jlia 65y of
3y Loy paondl pguimy 5 olaglall sy wol 4l
oo laglall 0ds ayysl oSall Gy ¢ Bl Gann
el wbladl ISs o gl il eady I

Jilwgdl Gamy olag] e Joadd! sy mogll (s 40T LS
FERVSENPR- JOS (0 -+ PRy USSP - W JOC SO [ g

A}



RN [ SRSV (- SN . (>3 J| ko
S>>0 o |}L~J| oo Saa) A Lﬁ |5_o.:.>.3 Qi PR
saadl slaeY of g oSl S PRCTRFEAR |- P
b ogag ol LaS cinladl g Jmanddl J—olS Tgasmy o)
oyl s il 3 el sLasYl ol o s

Higgd! das| ) (A5G gladf
glondl 038 (oo Al | AL (5Siimsg s yl) i
pid gl ¢ Jmaddl A sy dlas B Lol a
Ol il Slasl J) v joll Aol Soms amand | 85bal
Ll Slaae Yol iy o Ly iub ialbey 0555 olS
Slaal asy b aslus Sphaloin of LS (LY s
g els el spasiy Ll

el sl gl Lags lae o il ) o
ol b B b Loyl oYl bty L yull o

g3o5hl (D La ST ans ol gl (b Tyl apbiins
eyl Lgaiis 1 il S i) dode Joans 3
@l 3]y Aol LeStgiins 1 sl g S 4aSy 4yl

1y



bl Cigyaiy s b Sl ymgas Bals] e Jand Ayl
slos| e Jandl o gl (A yadl b DLl el

PTPCSE S [NER (I {5 SIVE S G 19 ]
RENHENTR R
Awyall 4 ®

Sl gl o

s Jiy Inall
LSS Lolaiel  ©
Uk 5 oly Lslals (g S 4 ol 5,5
U Bl 5

I s wloglall 0da o sl of dwyall e
Il g Le JUAL Joaw e cLgale Janl]
Uil sis LY joas pST sa Loy Lwjall Lgaiis

\T



Cialis wlylisg Telbll 031,2Y 3ysl ) Lyall 5
e dani o A jaall Sl o 4T LS ¢ (sl plab
J=0) Aol astizall Lglaolis 5 pds dby dna iy
wlirgs apasdy LI (3 pmgaidl Bolel i amans
(U il iy asianll

2SI g il T ) e 5 4 g)l r_ai o
Lgrypy Ledye SISy s JS iy Lige p5Lll o 0
A5, ey ) sy Bl T pall (3 Sl o) yusingg
A Ll ol

pos (i Ayl JolS) il Ll s ]
POl sl LaS i jull 3 sl G bULI sl Jlid)
Ayl Sl asgll pgh e sl izl

L) sl eyl asizne o oo 2 ST g
ol Ll Jos 2ie dluladll oo Ldle Aoy odleny
A [ e 35 Ly JS of Y EBsd o
0o 2SI (559l s STy gl (AL bl il
el o i S e Laladl 5 OOl Haalws o]
d e Ligio il Lyl Jeae oy 0 L sl
gyl Sl sl (5L il iy ol

A%



L, lieg L3l piil] oz Lol L bl 03 a ol
Blo Lade wilas 31 A o Baaadl eblaaw|
alaSly (ol 5Ll (e Loy 1850 b 531
e Lol sl 531y Lyl bindl Glaa¥l 45
cdadi e A b b c_.aj

el s (3N 3 ghad|

oyladl (b Janll sl 3ol Janll Abis s
Ot Bliad| 2 SLN INS (s 0 g oz I3y il
gyl anaad AL 0 padis LS cibndl Lax )l
bl Glaal 9355 of g < Ll L3I gy Jal
Lol saslye pdy oy dnibing Guiaall 4LB bl

e LB 5 I aalgll (B Sl ol s
L yaal) il GlamaY) LSl

g Ll Goylall el gl maexr B w9l 5a LaS

ol s asg lae 5 JalS Sy Ll by 3y ol
= e gagll Blaa¥l 0985 of s 2SI o gll s

Y S by il ALy dadly Llaal Jaadl ik
Olaal i pos Ol i o Lo gab CBlaaYl ()9S5
el el of dls b bl dagye by S sl
Ll Lol s ampandl adles J) v yull Ials oo, gbl

\e



Basly 8y LedSUite Jood o oo A pall o ing ¥ $LJ38

O=09 2_3}1531| ij_o;ﬁ| 0 s r.'t',g Qi e Qﬁ.’j
‘_H.a Leelsl aslay o8 &UI wighsl o La o
rﬁ“ PN |4_a.>|Ji|u_ouL.o}JAl|c_o>dJ$J_uJ|J_~

BT Urave PSR IR [ [N

Mguéﬁ»ﬁumuuﬁuﬁmﬁg_@;t )
o a ol laSlis O=S) g4l Slaay = L=yl
(G—ial) LB LY

ibs> 3 Glaady sy ol Gadl oy 03 Y
(J—’}E ji I ) 90 3| 29 S3—0) J_a&“

L ¢J|J_bcﬂ| [ JS .J_u.u O—F dj}—.al‘ o_oJJJ Ay
OBy Jaall 12 UJ bl Il

SLE B Slaba b ols pd s SLls Lt
lbs gl Loyl

A%



Ir.wa 2.31}! clu‘f“ SJLA-‘
j@lﬁ&&‘&}wac@lldw%wkiw
ol b paitll (ulidy Bl ey Slalad Lgd Lspspll Claal
lpis Y bbaally alisdl blblas = e
s 2SWI e By bandl oda Jasl i LaS iy
55_1::.&.“ r&j) ?aubb_uﬂ LH'; J_ull Bj'_ulo 4_@)5
A_adﬂj ﬁ}u.oSJI fjJ-;j u_:L».aLtJJI ‘_H u.o_‘>’}lb

Gl Jesg Loyl CiBoll 3y Sy eodlSall
e i La,Ls | pia I pilly BN Gyb o
ihs b lpla Lassass o5 3 Gulll alaag Slaayl
Ll jlasly Loyl o5 il masloll s iy Ly Jos
.J_o&” Qj.'}.é.'s,g_w Q_.g.').” ijkﬁI QjS)L..ﬁ.llj :t_).].b.” BJJ_'O'.oj
:gﬁl LS paiid] o) Dby gl 3 ybl1 (amy Il
¢ Jmadll A LJld JLgbY L wloglas s I

Vv



LBy oldly el sl paa VU il o ylad

O—0 3._9‘.19.”)%.359 LSJJ)J}SJ‘ &JL.‘»} e lofaal 595_5 ®
Byl elblasl 37 LebY bl j5sY

=l o comer 1 il @lsSe slosiy oyss ©
-)—.’.3-33-” 3.3L91 QUJL)A :t_dw J_g.b.o ﬂj.)l” BJLEE

Byaill Jlas¥l o paill ygly anyg I3y Job gl ®

] i) S [ Y KPS LSJ 5."——3}”} LSH)” C)__CSJ‘ S gm0 °
il o 5 bill (Sas 0dymy (amy J—) )|
o= i gidt bl A5l of g 8oLl ooy > LaSy

LS ol Ll JlaeSU Sl us by s

:g_ﬂl oo 3STI Al )l e oy

VA



320 bl O] e dwjull JoolS sliy] e ©

Gyl I oo HIBg Lgade il Claa¥l giss

3l loglall iy e A SLI 0aye S s LSS
LS laaYl gy LY

s S5y laglall 3y e Jandl g
poil aie JJuS wloglall odia pladiivul ¢Sy i
aslg G 8111 e ol =5 pidl o]
b Loyl ol il las] o BlbLas FLas o
Lygps 3 ol 15] las

Ayl o R s 2elanw wlagall 800 o
e aslas LaS Y ol Bag il GBlaadl Gias wasls 13
5Ll o Sall o JLidby 832l JlasYl Ll ayuss
ioglbll cwbladl o Glaal¥l i LUl wl,l, &l
Lgale oyU1 edanilly

ol Joe gn pmitil] iles 8 AN GBI s
s Bl Sl 0l p5 ey ¢ o8Il Bagar b
Aol by bs g 03y ¥l Lddl ra ! o
e el Jmsadl b ol (5 gy il g5 Las
bbbl agass Alell by JSS

\14



G Olaall gy JlaisYl e Jasll ! s
e il 0o 5T LeS (558 i Jole JLisin Yl i
eMaally camaall IS o (Y jod Jla N lhs
JLaiaY Jony c&a«ojl c_al?.o.”j L?"")J'“ J—end| dbﬁ
Sl e Bilagy oL 98 jend ady e wliaall
Lol u‘)‘-’—l‘ CoL»JJ C_.gjfo.u 3..9).9 ;Uo.cb ng..a.oﬂ L300

cAU.L .E.:JJ‘ s SJ.E."—L‘
G_aL‘s.ngJo_UJI Anles o il g ¢ oyl c_ol:,-.aJl
il Jla R Y} U.ULS_U LSJ U}‘.ﬁll C_ml.dl ‘:1..3.‘33..4‘
= 8ol o G_aL“.lL, b J e aais Lo ] L3LSYL
St = =l el EL-”! oL Sl =l
Y i]J.Sj ¢ A rL«s.:dl RWwyey G_gill 3§ iy (pamo
Ao y STy aBIPl LbLs,| ST

=9 Bagao dsgs yaial C_zoblbb_u.ﬂ les ol
el Gl oS Al e ating gl US (b
s 41 LaS Bpulll 0dn s pLoadd pamwpall il
BYE Y CO P P{IP P CR WP P E R O ramw y2ald Sl



Solglly ad bbadl gl adaill IS s 51 3L
Lin e ddiyyhy allly byl Al r—”oi o Y
by Losis uho a2y 1S5 s o 08 L) >
oosladl sl JolS by I Jss i 25 655l
S | PR 0% PR 1% P S CF P S P
Janice s 1 7allly Ll (opladl gl by e
=1y bl oo Ll s 2 ¥l s ans e Lyl
:Qfﬁn Jss (o bl Saiw
. D Luogdes Bloal Guiss ®
. z..t.o.t.].al” mb..é-.” Ops @
glogall colgagill pghs ©
ol Y ol gks ®
Rl I e el 5 o
o o3 i plaiaad ) pdailly Al ol s
Loyl wlpogll Joss o Tpibyll 5l iplonall palil
galsll 03n pod
WQ&MIJW|J5JJ_';J_>|5J|H
bl e LS chlyall palll (5 Sl plall L]

WA



dte Jd ol e asing il o alidl o (! il
P ooy RPN 9N - SV [ W TV PN [ pynll
el 8yl i iy ol i)l Ll ol

Y el
Bag ngbli_.;'ﬂ Q_o'é):d Sy u.u)b_o.u ‘AJJJU‘J—O-; r_u

Lol 3 35 LS Ll ol ss Ly

Pl 835l s Lglas 0 Lo bl il (ol
535l i ¢l 3Liod g pms J30 a3y sl
Lol eolygimns L5 (o plbs D s Jgadl pamy 5
o a3l ALl by ] a8 g pdl 8351
a3 pdall o8 Ll Y1 el 3350 P> o
S oslasly Slaal pis gles (55508 gy s
Jris) ol adil) ALl s 3] Aol el o5
F2ieas I o lamall ool e STy 35152l palns
9 ol LY Lol Al s Y ol o
@Bl ool e ol ol 3350 pus
ibhs 5 Lgindy U1 Blaadl Lgiiads dwyall Lgiosd
Lo e Lygibdlonag T yall pl3ll poe Jlo By ¢ Joanll
G mand] 3o B iVl plall e Jyanl) 455l

WY



i) L3S Ugs slbisl sny L yall s 331 plall
& pl L il L yaall oSall Gag A jall b plsgYl
ceolylad] o Wlo s s JS 4d sumins s3I sl
bodlsy Loy ol jsaaill e solaiBYl gaill Jood —)
Yoy ﬁ L /)Yj.) u}-d,gf V.Y J|5_> LrLG
Ul (e wlwbu 2l il w3 JLasl —Y
5 B plasiul g o9, SI ] J) sl Al —y
oanin Ll dBUa1 g 45U Dl Belasy LIS
oladl 3 w3130 ISVl e SolaiBYl galdl Jouod —¢
U)W WP | VG S Sy
Jadl L] 3 g e 5,1 e laladin! pbis —o
Sl f"’ S>> UL'LQ.U§| Mﬁ.ﬁj w‘ J)b_oﬂ
el oY s JLiSa ade Ao Jl Y e

J?f—’u'.’j Yeoo tr“o- Yeeo C)—OBM‘&&.’JL}L’U')
5 il el Ladl s G 2SSl wlall

SUSa Hemle YY) Jead Ll

Wy



Ude ol Gy Lolosiw] 58T 5102 pLs Jf slas¥l —
iy 13 ¥/Y g Ul /) o Ui 124
d)uo_oi]J35 cw|w‘&_o'/.\'/\d_iﬁj
138 LoDl w‘ﬁjl 9 2-0}.0.*” le)}li

s l90 olaidl J) Jeailly ¢ gpanill wldes oo a3 —v
d.'a}ﬂj f}-.’f’}“'j|j wb.l”ﬂj.ﬂ Bdul CL:-u e O
AR - T SO | QJL«.“} LA =T ey .)_3..).>J‘j

G ol ol ‘_H sl wlowss ) d5_>3J| —A
oo A= s pysill bl s gl g
gl =0 7Vo & UiVl (o Vo & L3I
. :t_\"a.u.b.” .J)b_u
sl IS oo Sl elyles 0 Ll Lo
-\2"'3).—.’.T3J—~J*“L57‘2—5U*"J|H“1—.2:‘%€ﬁ—.’.w

3.3‘..,3)' 3 Lol (>_le LSJJM‘ solel JI Al —y e
Lol 5 a1 Ity il L bUIL syl

.QL-w.’:j| 3 M BJ_aJJJ 1._35Lo.35.]| QL_:SJJ.I O=0 o)

\v¢



-ﬁjbﬁ‘jgd’-‘lw‘f‘-’jw_\v

O ol Gind Joa ! o wllidl 8,95 c—t)b-' —\¢
sl y el Jos

.r.ﬁﬁll L8l LilasYl wihyudll g el sly —Vo

el o) Jagmwdd wlay 3l 5 puales JLsol =\
.9‘)—..‘2.“‘

sl il el yladin Y el wlelbdd (a0 3Y1 Jugus —VA

Faos Sl @ Uugl 5 olmiall Tolaiw¥l 4y 5 Jonds —14
s laisY G.LD:‘J Y 3:LaS u.dLLQJ E_”w35_>.l| JJ_F 9

?%SH 44U 2_.3.o§’|3_>.o G_dﬁj_..ﬁdjj_gjb.'?—\"
plais Jls s G Lolaio I laal 21!
Y bl el LYl Lsas) Liis

=2y cplaiadl g ALY e eIl Yy
ol b5 S olewldl § oleasd rbéﬁuui

jﬁ;lﬂl.ﬁ.‘dl =0 ]l torn.“ub.” Jb u.ul)[)_o
sl J_ﬁo.d H| 9 .si_,gjLo,gSﬂ .)b_l‘j uLvL*.uﬁ‘

\Ve



3 Gl @S Guewns IS s ool JLua Y
O Ll B > ol >l (s r_.ca.ll C_é)
Ul bl Loy lge dpais Lyl pbidy c gl
L o il Al W gl Aol | dail] Lyt
Ll Sl el (B8l 5 Ao das

9 olaiwll Ll oo Loy 24l r_’ =P o e =YY

P I P P | G_:aL’d.l I o Aol Ay W —YY
Lginbs g Ll e o S

= oo bl Llaiadl bl eyl 25 —YE
il pns o5 - S) g dle yLaill Lgoggits
Sams § erbll g U LS5 e Blisd) dasl
by 3 sl 8oLy 5 psedl e Blis) ieal
A g aadl g Aol Sy

A



Jakall

www.sdgindex.org
ol el | piill C3laal (wld ol 550
www.foodsecurityindex.eiu.com
Sl gVl b iy
www.footprintwork.org

Ll Fanaal) LW 2S5

www.fao.org
ely )l g A2V Lol
wWww.ar.uneseco.org
SIS gSaisll Labis
www.afedonline.org

Lol 3 Aol | dpaiil) ‘";JJA” LSJ.'S.».U

www.unwater.org

WY



Saald Bosmill ¥l AS
www.waterfootprint.org
LU Leadl S0

www.wwi.gov

(> ¥sdl g5all) bl Llamy (g0l 3goiall

\VA



JYOR YN

7Y Ola ddg (untigl!

gy pean — AalgBall Bl — B ypamill Ligas lgo oo
VAV L gyl o

Syl — Ay Al 8 el Amlar oo i B
V444 L Ty Ll 5 2

95 Auclain ¥ Al

G Yeve ole s il pall D5l 8055 Jss

ol Lladl g amar 9 Laod sl 4ol wsls
Gy Yl olaiBYl g yan Yl sLaiBYl g dolaiwd! il Jo
DLl g Lgelpl ppang wlilndl 5 jlsudl olasby
3 A59S00 g Al sl g Al uyladl 5 Al
Sladle 5 @)l el 5 LA @l s 5 LUl
gl bl g I WY a3 5 5 TGl Bag o)l
5 9all s Ll LEBA el LB pladiul,
Lnationad | L gl g S Ll a0 5 aslasil| sl

\va



Q_ej'j s1A_&JI 2.0)&_..43 PRSI ﬁ)mj Yoo j)—"
Lr:-jj}u.ll Cj_u.” 9 L"rﬂw‘

wwojwllu_bwﬂ}oém%u%

sl 533l § S, Ly Ll il e (el ol

-

8,50l Lol 3od 5 imliw LIS, 0l 5 A lcdd Yl

elsgins § bl LS Loyl eols eyl o Ll
LAl Ty y iV slaiYl o iy AlS 5 sl
5S 5 g Aol s AiSs il Goyladl (s g3 gad
25)_..45 Jay &:Lyu.:p”j ol Lanl u..C}S_.uLan
matioall ;l.\“JjL.aM 9 doladicud | daddll e sT)J.xJ‘ Qj.lju.“
Dl 5 wolsidl dnpedsl] oyl LYl g 1 Agals
Lasl, )l lalsdl s

s 9‘3_JJ| Gl A dgdul bdlsw o L“s__oﬁjﬁ' r&'
S3 ma aams 0.1 890l Lmola a5 Bols-3d
gri""” g__a}ll HJ &3 g“s.ul_.ul =

s S Gl G pesil I Sy G Lo S
9 C_al?-oﬂ O y=SI Cjb_.a L“r” Jj_.c}U PR sijJ::j

VA



é damatinall ‘_;u)y_..w r_%l.:.ii | o C‘"U ols dUd
celagall Sl Jay] gy

https://issuu.com/walledashwah
Lol asdl

Yeyeronytode L digadl o3,

AN






Aol 31 A el

| doa

-

s
-

-
3

20
E 15 OVERSHOOT
3 {
o
o 10—
2 0
1]
= BIOCAPACITY = Area x Yield
& {SUPPLY)
o 5
) ECOLOGICAL FOOTPRINT = Population x Consumption x Resource

(SUPPLY) per person intensity
ﬂ_ | 1 1 | | 1 1 1 1 1 1

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005
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ABSTRACT

Human demand on ecosystem services continues to increase, and evidence suggests that this
demand is outpacing the regenerative and absorptive capacity of the biosphere. As a result,
the productivity of natural capital may increasingly become a limiting factor for the human
endeavor. Therefore, metrics tracking human demand on, and availability of, regenerative
and waste absorptive capacity within the biosphere are needed. Ecological Footprint analysis
is such a metric; it measures human appropriation (Ecological Footprint) and biosphere’s
supply (biocapacity) of ecosystem products and services in terms of the amount of
bioproductive land and sea area needed to supply these products and services.

This paper documents the latest method for estimating the Ecological Footprint and
biocapacity of nations, using the National Footprint Accounts (NFA) applied to more than
200 countries and for the world overall. Ecological Footprint and biocapacity calculation
covers six land use types: cropland, grazing land, fishing ground forest land, built-up land,
and the uptake land to accommodate the carbon Footprint. For each land use type, the
demand for ecological products and services is divided by the respective yield to arrive at the
Footprint of each land use type. Ecological Footprint and biocapacity are scaled with yield
factors and equivalence factors to convert this physical land demanded into world average
biologically productive land, expressed in global hectares (gha). This measurement unit
allows for comparisons between various land use types ith differing productivities.
According to the 2011 Edition of the National Footprint éts, humanity demanded the
resources and services of 1.5 planets in 2008; this h, demand to planet ratio has

increased 2.5 times since 1961. ()
Situations in which total demand for ecologica@ and services exceed the available

supply for a given location, are called ‘overshooj lobal overshoot’ indicates that stocks of
ecological capital are depleting and/or that wdgtg)iS accumulating.

Keywords: Ecological Footprint, bio&ty, method, resource accounting, Overshoot.
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1. Introduction

Humanity relies on life-supporting ecosystem products and services including resources,
waste absorptive capacity, and space to host urban infrastructure. Environmental changes
such as deforestation, collapsing fisheries, and carbon dioxide (CO,) accumulation in the
atmosphere indicate that human demand is likely to be exceeding the regenerative and
absorptive capacity of the biosphere. Careful management of human interaction with the
biosphere is essential to ensure future prosperity; and reliable accounting systems are thus
needed for tracking the regenerative and waste absorptive capacity of the biosphere.
Assessing current ecological supply and demand as well as historical trends provides a basis
for setting goals, identifying options for action, and tracking progress toward stated goals.
The National Footprint Accounts (NFA) presented here aim to provide such an accounting
system in a way that may be applied consistently across countries as well as over time. This
paper describes the methodology followed for the calculation of the 2011 National Footprint
Accounts reaching from 1961 to 2008.

The first systematic attempt to calculate the Ecological Footprint and biocapacity of nations
began in 1997 (Wackernagel et al. 1997). Building on these assessments, Global Footprint
Network initiated its National Footprint Accounts (NFA) program in 2003, with the most

recent Edition issued in 2011.

D
The National Footprint Accounts constitute an accountin ework quantifying the annual
supply of, and demand for, key ecosystem services b s of two measures (Wackernagel
etal., 2002):

e The Ecological Footprint is a measugﬁ?e demand that populations and activities
place on the biosphere in a give - with prevailing technology and resource
management of that year.

e The biocapacity is a measure@\e amount of biologically productive land and sea
area available to providg ecosystem services that humanity consumes — our
ecological budget or n regenerative capacity.

Ecological Footprint and biocapacity values are expressed in mutually exclusive units of area
necessary to annually provide (or regenerate) such ecosystem services: cropland for the
provision of plant-based food and fiber products; grazing land and cropland for animal
products; fishing grounds (marine and inland) for fish products; forests for timber and other
forest products; uptake land to accommodate for the absorption of anthropogenic carbon
dioxide emissions (carbon Footprint); and built-up areas for shelter and other infrastructure.

The National Footprint Accounts measure one main aspect of sustainability only - how much
biocapacity humans demand, and how much is available - not all aspects of sustainability,
nor all environmental concerns. The attempt to answer this particular scientific research
question is motivated by the assumption that the Earth’s regenerative capacity is the limiting
factor for the human economy in times when human demand exceeds what the biosphere can
renew.

This paper describes the methodology for calculating the Ecological Footprint and
biocapacity utilized in the 2011 Edition of the National Footprint Accounts and provides
researchers and practitioners with information to deepen their understanding of the
calculation methodology. It builds on previous Ecological Footprint work and methodology
papers for the National Footprint Accounts (Rees 1992, Wackernagel, 1994; Wackernagel
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and Rees, 1996; Wackernagel et al. 1997, Wackernagel et al. 1999a, b, Wackernagel et al.
2002, Monfreda et al. 2004, Wackernagel et al. 2005, Galli, 2007; Kitzes et al. 2007a, Ewing
etal. 2010a).

2. Fundamental assumptions of Ecological Footprint accounting

Ecological Footprint accounting is based on six fundamental assumptions (adapted from
Wackernagel et al. 2002):

e The majority of the resources people consume and the wastes they generate can be
quantified and tracked.

e An important subset of these resource and waste flows can be measured in terms of
the biologically productive area necessary to maintain them. Resource and waste
flows that cannot be measured are excluded from the assessment, leading to a
systematic underestimate of humanity’s true Ecological Footprint.

e By weighting each area in proportion to its bioproductivity, different types of areas
can be converted into the common unit of global hectares, hectares with world
average bioproductivity.

e Because a single global hectare represents a single use,sand each global hectare in any
given year represents the same amount of bioprod u(p‘ they can be added up to

obtain an aggregate indicator of Ecological Footpr' biocapacity.

* Human demand, expressed as the Ecological \i'w- , can be directly compared to
nature’s supply, biocapacity, when both are {\ Wssed in global hectares.

e Area demanded can exceed area suppli demand on an ecosystem exceeds that
ecosystem’s regenerative capacity.

3. National Footprint Accounts: data %s and accounting framework

The 2011 Edition of the Nation
Footprint and biocapacity of mo

otprint Accounts (NFA) calculate the Ecological
n 200 countries and territories, as well as global totals,
from 1961 to 2008 (Global int Network, 2011). The intent of the NFA is to provide
scientifically robust and transparent calculations to highlight the relevance of biocapacity
limits for decision-making. It also helps to underscore the importance of safeguarding the
life-supporting ecosystem services enabling the biosphere to support humanity in the long
term.

The calculations in the NFA are based primarily on data sets from UN agencies or affiliated
organizations such as the Food and Agriculture Organization of the United Nations
(FAOSTAT, 2011), the UN Statistics Division (UN Commodity Trade Statistics Database —
UN Comtrade 2011), and the International Energy Agency (IEA 2011). Other data sources
include studies in peer-reviewed journals and thematic collections - a complete list of source
data sets is reported in Table 1.

[Table 1]

Most raw data is obtained in CSV (comma separated value) or similar flat text file format.
Some data arrangement and supporting calculations are performed using Microsoft Excel,
after which raw data and intermediate results are stored in a MySQL database. Further data
pre-processing is then performed by excecuting scripts within the database environment. The
NFA calculations themselves are executed in an Excel workbook. A custom built software
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application manages the importation of data from the database into the NFA workbook, and
writes NFA results back to a table in the database.

Results can be reported at the level of each individual product, land type, or aggregated into a
single number (see Figure 1) - the latter being the most commonly used reporting format.
Normalizing factors, referred as the yield factor and equivalence factor, are used to scale the
contribution of each single land type so that values can be added up into an aggregate number
(see sections 4.2 and 4.3). Aggregating results into a single value has the advantage of
monitoring the combined demand of anthropogenic activities against nature’s overall
regenerative capacity. It also helps to understand the complex relationships between the many
environmental problems exposing humanity to a "peak-everything" situation. This is a unique
feature since pressures are more typically evaluated independently (climate change, fisheries
collapse, land degradation, land use change, food consumption, etc.).

[Figure 1]
National Footprint Accounts are maintained and updated annually by Global Footprint
Network. Each time methodological improvements are implemented and a new NFA Edition

is released, Ecological Footprint and biocapacity values are Qack calculated from the most
recent year in order to ensure consistency across the histori% e trends.

&

4.1 Ecological Footprint and biocapacity: basic e ns

4. Calculation methodology

The Ecological Footprint measures appropr@biocapacity across five distinct land use
types. This is contrasted with six den% categories. The reason is that two demand
categories, forest products and carbor@ stration, compete both for the same biocapacity
category: forest land. @

Average bioproductivity differs en various land use types, as well as between countries
for any given land use type. comparability across land use types and countries, Ecological
Footprint and biocapacity are usually expressed in units of world-average bioproductive area,
referred to as global hectares (gha).

Global hectares provide more information than simply weight - which does not capture the
extent of land and sea area used - or physical area - which does not capture how much
ecological production is associated with that land. Two important type of coefficients, the
yield factors (YF) and the equivalence factors (EQF), allow results to be expressed in terms
of global hectares (Monfreda et al., 2004; Galli et al., 2007), providing comparability
between various countries’ Ecological Footprints as well as biocapacity values.

For a given nation, the Ecological Footprint of production, EFp, represents primary demand
for biocapacity and is calculated as

EF, = ZYL “YF,; -EQF, = ZYL EQF, (Equation 1)

i N,i i Wi

where P is the amount of each primary product i that is harvested (or carbon dioxide emitted)
in the nation; Yy; is the annual national average yield for the production of commodity i (or
its carbon uptake capacity in cases where P is CO2); YFy,; is the country-specific yield factor

_5-
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for the production of each product i; Y, is the average world yield for commodity i; and
EQF; is the equivalence factor for the land use type producing products i.

The equivalence of the second and third terms in Equation 1 arises from the definition of
YFy,i as the ratio between Yy; and Y, (see section 4.2). It is this last manifestation that is
used in the NFA calculations.

A variety of derived products is also tracked in the NFA (see Table 1), for which production
yields (Yw) have to be calculated before implementation of Equation 1. Primary and derived
goods are related by product specific extraction rates. The extraction rate for a derived
product, EXTRp, is used to calculate its effective yield as follows:

Y,

w,D

=Y,

w,p

-EXTR (Equation 2)

where Ywp and Ywp are the world-average yield for the derived and the primary product,
respectively.

Often EXTRp is simply the mass ratio of derived product to pri nary input required. This ratio
is known as the technical conversion factor (FAO, 2000) f(u' @derived product, denoted as
TCFp below. There are a few cases where mult|p a\erived products are created
simultaneously from the same primary product. For & PP e soybean oil and soybean cake

are both extracted simultaneously from the same ;% \}; y product, in this case soybean. In

this situation, summing the primary product equivi of the derived products would lead to
double counting. To resolve this problem, t logical Footprint of the primary product
must be shared between the simultaneous ed goods. The generalized formula for the
extraction rate for a derived good D is %

EXTR, = TCR 0Q® (Equation 3)

FAF, Q@
where FAFp is the Footprint allocation factor. This allocates the Footprint of a primary
product between simultaneously derived goods according to the TCF-weighted prices. The

prices of derived goods represent their relative contributions to the incentive for the harvest
of the primary product. The equation for the Footprint allocation factor of a derived product

(Equation 4)

where V; is the market price of each simultaneous derived product. For a production chain
with only one derived product, then, FAFp is 1 and the extraction rate is equal to the technical
conversion factor.

For a given country, the biocapacity BC is calculated as follows:

BC =) A, YR, -EQF, (Equation 5)
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where Ay, is the bioproductive area that is available for the production of each product i at
the country level, YFy; is the country-specific yield factor for the land producing products i,
and EQF; is the equivalence factor for the land use type producing each product i.

4.2 Yield factors

Yield factors (YFs) account for countries’ differing levels of productivity for particular land
use types.® YFs are country-specific and vary by land use type and year. They may reflect
natural factors such as differences in precipitation or soil quality, as well as anthropogenic
differences such as management practices.

The YF is the ratio of national average to world average yields. It is calculated in terms of the

annual availability of usable products. For any land use type L, a country’s yield factor YF,
is given by

YF, =1 : (Equation 6)

where U is the set of all usable primary products that a gi@and use type yields, and Aw
and Ay are the areas necessary to furnish that country’s 1ly available amount of product
i at world and national yields, respectively. These a% calculated as

A P and A - P QQ (Equation 7)
A M Y %’Q

where P; is the total national annual th of product i, and Yy, and Yw; are national and

world yields for the same produ ectively. Thus Ay is always the area that produces a

given product i within a give ry, while Ay, gives the equivalent area of world-average

land yielding the same produc
With the exception of cropland, all land use types included in the National Footprint

Accounts provide only a single primary product i, such as wood from forest land or grass
from grazing land. For these land use types, the equation for the YF simplifies to

YF =M (Equation 8)

Due to the difficulty of assigning a yield to built-up land, the YF for this land use type is
assumed to be the same as that for cropland (in other words urban areas are assumed to be
built on or near productive agricultural lands). For lack of detailed global datasets, areas
inundated by hydroelectric reservoirs are presumed to have previously had world average
productivity. The YF for the carbon Footprint is assumed to be the same as that for forest

! For example, the average hectare of pasture in New Zealand produces more grass than a world average hectare
of pasture land. Thus, in terms of productivity, one hectare of grassland in New Zealand is equivalent to more
than one world average grazing land hectare; it is potentially capable of supporting more meat production. Table
1 shows the yield factors calculated for several countries in the 2011 Edition of Global Footprint Network’s
National Footprint Accounts.

_7-
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land, due to limited data availability regarding the carbon uptake of other land use types. All
inland waters are assigned a YF of one, due to the lack of a comprehensive global dataset on
freshwater ecosystem productivities (see Table 2).

[Table 2]

4.3 Equivalence factors

In order to combine the Ecological Footprint or biocapacity of different land-use types, a
second coefficient is necessary (Galli et al., 2007). Equivalence factors (EQFs) convert the
areas of different land use types, at their respective world average productivities, into their
equivalent areas at global average bioproductivity across all land use types. EQFs vary by
land use type as well as by year.

The rationale behind EQF calculation is to weight different land areas in terms of their
inherent capacity to produce human-useful biological resources. The weighting criterion is
not the actual quantity of biomass produced, but what each hectare would be able to
inherently deliver.

As an approximation of inherent capacity, EQFs are currently calculated® using suitability
indexes from the Global Agro-Ecological Zones model combined with data on the actual
areas of cropland, forest land, and grazing land area fro
2000; FAO ResourceSTAT Statistical Database 2008).

globally into five categories, based on calculatg

ential crop productivity under
assumption of agricultural input. All land is assi quantitative suitability index from

among the following:

©©
Very Suitable (VS) - 0.9
Suitable (S) - 0.7 %’
Moderately Suitable (MS) -0, @
Marginally Suitable (mS)

Not Suitable (NS) — OQ

The calculation of the EQFs assumes that within each country the most suitable land
available will be planted to cropland, after which the most suitable remaining land will be
under forest land, and the least suitable land will be devoted to grazing land. The EQFs are
calculated as the ratio of the world average suitability index for a given land use type to the
average suitability index for all land use types. Figure 2 shows a schematic of this
calculation.

[Figure 2]
The total number of bioproductive land hectares is shown by the length of the horizontal axis.

Vertical dashed lines divide this total land area into the three terrestrial land use types for
which equivalence factors are calculated (cropland, forest, and grazing land). The length of

2 Actual Net Primary Production (NPP) values have been suggested for use in scaling land type productivity
(Venetoulis and Talberth, 2008) and were also used in the earliest Footprint accounts; however, this would not
allow incorporating the inherent productivity as, for instance, crop land is managed for maximum crop, not for
maximum biomass production.

Potential NPP data - the NPP of useable biological materials that could be potentially available in the absence of
human management - could theoretically be used as weighting factors (see Kitzes et al., 2009). A global data set
exists (FAO, 2006) and research is under way at Global Footprint Network to assess the possibility of using
potential NPP data in calculating EQFs.

-8-



each horizontal bar in the graph shows the total amount of land available with each suitability
index. The vertical location of each bar reflects the suitability score for that suitability index,
between 10 and 90.

For the reasons detailed above, the EQF for built-up land is set equal to that for cropland,
except there is clear evidence that built-up land does not sit on cropland. EQF of carbon
uptake land is set equal to that of forest land since the carbon Footprint is assumed to draw on
forest area. The EQF for hydroelectric reservoir area is set equal to one, reflecting the
assumption that hydroelectric reservoirs flood world average land. The EQF for marine area
is calculated such that the amount of calories of salmon that can be produced by a single
global hectare of marine area will be equal to the amount of calories of beef produced by a
single global hectare of pasture. This is based on the assumption that a calorie from animal
protein from land and from sea would be considered to be of equivalent resource value to
people. The EQF for inland water is set equal to that of marine area.

Table 3 shows the EQFs for the land use types in the 2011 National Footprint Accounts, data
year 2008.
[Table 3]

afid productivity was more than
&’\\- same year, grazing land had an
€, 46 per cent as productive as the

4.4 A Consumer approach for the Nationa%otprint Accounts

All manufacturing processes rely t
material inputs and remove wastt
products carry with them an e
flows of embodied demand fo!

e degree on the use of biocapacity to provide
various points in the production chain. Thus all
d Footprint, and international trade flows can be seen as
iocapacity.

In order to keep track of both the direct and indirect biocapacity needed to support people’s
consumption patterns, the National Footprint Accounts use a consumer-based approach; for
each land use type, the Ecological Footprint of consumption (EFc) is thus calculated as

EF, =EF, +EF, -EF (Equation 9)

where EFp is the Ecological Footprint of production and EF, and EFg are the Footprints
embodied in imported and exported commodity flows, respectively. For each traded product,
EF, and EFg are calculated as in equation 1, with Production P being the amount of product
imported or exported, respectively.

The National Footprint Accounts calculate the Footprint of apparent consumption, as data on
stock changes for various commodities are generally not available. One of the advantages of
calculating Ecological Footprints at the national level is that this is the level of aggregation at
which detailed and consistent production and trade data are most readily available. Such
information is essential in properly allocating the Footprints of traded goods to their final
consumers (see Figure 3).



[Figure 3]

5. Land use types in the National Footprint Accounts

The Ecological Footprint represents demand for ecosystem products and services in terms of
appropriation of various land use types (see Section 1), while biocapacity represents the
productivity available to serve each use. In 2008, the area of biologically productive land and
water on Earth was approximately 12 billion hectares. After multiplying by the EQFs, the
relative area of each land use type expressed in global hectares differs from the distribution in
actual hectares as shown in Figure 4.

[Figure 4]

National Footprint Accounts are specifically designed to yield conservative estimates of
global overshoot as Ecological Footprint values are consistently underestimated while actual
rather than sustainable biocapacity values are used. For instance, human demand, as reported
by the Ecological Footprint, is underestimated because of the exclusion of freshwater
consumption, soil erosion, GHGs emissions other than CO, as well as impacts for which no
regenerative capacity exists (e.g. pollution in terms aste generation, toxicity,
eutrophication, etc.). In turn, the biosphere’s supply i Qerestlmated as both the land
degradation and the long-term sustainability of resour &ctlon is not taken into account.

5.1 Cropland @Q

Cropland consists of the area required to@gqw all crop products, including livestock feeds,
fish meals, oil crops and rubber. It is th t bioproductive of the land use types included in
the National Footprint Accounts. In ords, the number of global hectares of cropland is
large compared to the number sical hectares of cropland in the world, as shown in

Figure 4. Q

Worldwide in 2008 there were 1.53 billion hectares designated as cropland® (FAO
ResourceSTAT Statistical Database 2011). The National Footprint Accounts calculate the
Footprint of cropland using data on production, import and export of primary and derived
agricultural products. The Footprint of each crop type is calculated as the area of cropland
that would be required to produce the harvested quantity at world-average yields.

Cropland biocapacity represents the combined productivity of all land devoted to growing
crops, which the cropland Footprint cannot exceed. As an actively managed land use type,
cropland has yields of harvest equal to yields of growth by definition and thus it is not
possible for the Footprint of production of this land use type to exceed biocapacity within any
given area (Kitzes et al., 2009). The eventual availability of data on present and historical
sustainable crop yields would allow improving the cropland footprint calculation and tracking
crop overexploitation (Bastianoni et al., 2012).

5.2 Grazing Land

3 In the National Footprint Accounts, “cropland” is defined to match the FAO land use category ‘Arable land
and Permanent crops’ — FAO code 6620.
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The grazing land Footprint measures the area of grassland used in addition to crop feeds to
support livestock. Grazing land comprises all grasslands used to provide feed for animals,
including cultivated pastures as well as wild grasslands and prairies. In 2008, there were 3.37
billion hectares of land worldwide classified as grazing land* (FAO ResourceSTAT
Statistical Database 2011). The grazing land Footprint is calculated following Equation 1,
where yield represents average above-ground NPP for grassland. The total demand for
pasture grass, Pgg, is the amount of biomass required by livestock after cropped feeds are
accounted for, following the formula

-F,

Res

P = TFR—Fy, —F

Crop (Equation 10)
where TFR is the calculated total feed requirement, and Fyik, Fcrop and Fres are the amounts
of feed available from general marketed crops, crops grown specifically for fodder, and crop
residues, respectively.

Since the yield of grazing land represents the amount of above-ground primary production
available in a year, and there are no significant prior stocks to draw down, overshoot is not
physically possible over extended periods of time for this land use type. For this reason, a
country’s grazing land Footprint of production is prevented%)m exceeding local grazing
land biocapacity in the National Footprint Accounts. *@

Qlational Footprint Accounts and
the past seven years; including
n of fish and animal products used as
id (see Ewing et al., 2010a for further

The grazing land calculation is the most complex i
significant improvements have taken place
improvements to the total feed requirement, in
livestock feed, and inclusion of livestock

details). %:

5.3 Fishing Grounds

The fishing grounds Footprint is ated based on the annual primary production required
to sustain a harvested aquati s. This primary production requirement, denoted PPR, is
the mass ratio of harvested fisi*to annual primary production needed to sustain that species,
based on its average trophic level. Equation 11 provides the formula used to calculate PPR. It
is based on the work of Pauly and Christensen (1995).

1\
PPR=CC-DR [E] (Equation 11)

where CC is the carbon content of wet-weight fish biomass, DR is the discard rate for
bycatch, TE is the transfer efficiency of biomass between trophic levels, and TL is the trophic
level of the fish species in question.

In the National Footprint Accounts, DR is assigned the global average value of 1.27 for all
fish species, meaning that for every ton of fish harvested, 0.27 tonnes of bycatch are also
harvested (Pauly and Christensen 1995). This bycatch rate is applied as a constant coefficient
in the PPR equation, reflecting the assumption that the trophic level of the bycatch is the
same as that of the primary catch species. These approximations are employed for lack of

* In the National Footprint Accounts, “grazing land” is defined to match the FAO land use category ‘Permanent
meadows and pastures’ — FAO code 6655.
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higher resolution data on bycatch. TE is assumed to be 0.1 for all fish, meaning that 10% of
biomass is transferred between successive trophic levels (Pauly and Christensen, 1995).

The estimate of annually available primary production used to calculate marine yields is
based on estimates of the sustainable annual harvests of 19 different aquatic species groups
(Gulland, 1971). These quantities are converted to primary production equivalents using
Equation 11, and the sum of these is taken to be the total primary production requirement that
global fisheries may sustainably harvest. Thus the total sustainably harvestable primary
production requirement, PPs, is calculated as

PP, = Z(QS‘i -PPR,) (Equation 12)

where Qs; is the estimated sustainable catch for species group i, and PPR; is the primary
production requirement corresponding to the average trophic level of species group i. This
total harvestable primary production requirement is allocated across the continental shelf
areas of the world to produce biocapacity estimates. Thus the world-average marine yield Yy,
in terms of PPR, is given by

PP, ;
Y, = r; §°§® (Equation 13)

O

where PPs is the global sustainable harvest from @ﬁon 12, and Acs is the global total
continental shelf area.

(©)
Significant improvements have taken pla @the past seven years in the calculation of the
fishing grounds section of the National Fo&print Accounts; including revision of many fish
extraction rates, inclusion of aquacult roduction, and inclusion of crops used in aquafeeds
(see Ewing et al., 2010a for furthg@ s on such improvements).

5.4 Forest Land Q

The forest land Footprint measures the annual harvest of fuel wood and timber to supply
forest products. Worldwide in 2008 there were 4.04 billion hectares of forest land area in the
world (FAO ResourceSTAT Statistical Database 2011).°

The yield used in the forest land Footprint is the net annual increment (NAI) of merchantable
timber per hectare. Timber productivity data from the UNEC and FAO Forest Resource
Assessment and the FAO Global Fiber Supply are utilized to calculate the world average
yield of 1.81 m® of harvestable wood per hectare per year (UNECE and FAO 2000; FAO
1998).

The National Footprint Accounts calculate the Footprint of forest land according to the

production quantities of 13 primary timber products and three wood fuel products. Trade
flows include 30 timber products and 3 wood fuel products.

5.5 Carbon Footprint

5 In the National Footprint Accounts, “forest” is defined to match the FAO land use category ‘Forest Area’ —
FAO code 6661. Due to data limitation, current accounts do not distinguish between forests for forest products,
for long-term carbon uptake, or for biodiversity reserves.
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The uptake land to accommodate the carbon Footprint is the only land use type included in
the Ecological Footprint that is exclusively dedicated to tracking a waste product: carbon
dioxide.’ In addition, it is the only land use type for which biocapacity is not explicitly
defined.

CO; is released into the atmosphere from a variety of sources, including human activities
such as burning fossil fuels and certain land use practices; as well as natural events such as
forest fires, volcanoes, and respiration by animals and microbes.

Many different ecosystem types have the capacity for long-term storage of COy, including the
land use types considered in the National Footprint Accounts such as cropland or grassland.
However, since most terrestrial carbon uptake in the biosphere occurs in forests, and to avoid
overestimations, carbon uptake land is assumed to be forest land by the Ecological Footprint
methodology. For this reason, it is considered to be a subcategory of forest land. Therefore, in
the 2011 Edition, forest for timber and fuelwood is not separated from forest for carbon
uptake.”

The demand on carbon uptake land is the largest contributgr to humanity’s current total
Ecological Footprint and increased more than tenfold from 196%to 2008. However, in lower
income countries the carbon Footprint is often not the ant contributor to the overall
Ecological Footprint. @

Analogous to Equation 1, the formula for the carb@ological Footprint (EF) is

©©

EF, = %* EQF %, (Equation 14)

fraction of anthropogenic em equestered by oceans in a given year (see section 6.3 for
further details) and Y is the anRual rate of carbon uptake per hectare of world average forest
land.

where Pc is the annual anthrop: @ missions (production) of carbon dioxide, Socean is the
S|

5.6 Built-Up Land

The built-up land Footprint is calculated based on the area of land covered by human
infrastructure: transportation, housing, industrial structures and reservoirs for hydroelectric
power generation. In 2008, the built-up land area of the world was approximately 170 million
hectares. The 2011 Edition of the National Footprint Accounts assumes that built-up land
occupies what would previously have been cropland. This assumption is based on the
observation that human settlements are generally situated in fertile areas with the potential for
supporting high yielding cropland (Imhoff et al., 1997; Wackernagel et al., 2002).

6 Today, the term “carbon footprint” is widely used as shorthand for the amount of anthropogenic greenhouse
gas emissions; in the Ecological Footprint methodology however, it translates the amount of anthropogenic
carbon dioxide into the amount of productive land and sea area required to sequester carbon dioxide emissions.
(See Galli et al. (2012) for additional information.)

7 Global Footprint Network has not yet identified reliable global data sets on how much of the forest areas are
dedicated to long-term carbon uptake. Hence, the National Footprint Accounts do not distinguish which portion
of forest land is dedicated to forest products and how much is permanently set aside to provide carbon uptake
services. Also note that other kind of areas might be able to provide carbon uptake services.
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For lack of a comprehensive global dataset on hydroelectric reservoirs, the National Footprint
Accounts assume these to cover areas in proportion to their rated generating capacity. Built-
up land always has a biocapacity equal to its Footprint since both quantities capture the
amount of bioproductivity lost to encroachment by physical infrastructure. In addition, the
Footprint of production and the Footprint of consumption of built-up land are always equal in
the National Footprint Accounts as built-up land embodied in traded goods is not currently
included in the calculation due to lack of data. This omission is likely to cause overestimates
of the built-up Footprint of exporting countries and underestimates of the built-up Footprint
of importing countries.

6. Methodological changes between the 2010 and 2011 edition of the National Footprint
Accounts

A formal process is in place to assure continuous improvement of the National Footprint
Accounts (NFA) methodology. Coordinated by Global Footprint Network, this process is
supported by its partners and by the National Footprint Accounts Review Committee, as well
as other stakeholders.

There have been three primary motivations for revisions to% calculation method of the
National Footprint Accounts: 0 @

o to adapt to changes in the organization of the sour@a,

e to respond to issues raised in outside reviews; @

e toincrease the detail and accuracy of the N culations.

This section describes each of the calculatio@hod changes implemented since the 2010
Edition of the National Footprint Account%=

@
6.1 Data Cleaning ®\’

&%
In the NFA 2011, a sourc%‘@cleaning algorithm was implemented different to the
algorithm used in NFA 2010. e new algorithm is used to reduce (1) spikes and troughs and
(2) inconsistent reporting in the time series of source data sets. The new algorithm excludes
data points that are a fixed distance from the median value of the reference time series data.
The algorithm also involves interpolation to fill in data gaps based on the Akaike Information
Criterion (Akaike, 1978). Further details on the data cleaning algorithm used in the NFA
2011 Edition are available upon request from Global Footprint Network.

6.2 Constant global hectares: a revised method to calculate Ecological Footprint and
biocapacity time series

Ecological Footprint and biocapacity calculations are usually presented in units of global
hectares (see section 4). Historically, Ecological Footprint analyses have utilized a Yield
Factor (YF) for each land use type to capture the difference between local and global
productivity. The various land use types are then converted into global hectares using
equivalence factors (EQFs) for each land use type. In every year, the total biocapacity of the
planet, expressed in global hectares, equals the total number of biologically productive
physical hectares on Earth (Kitzes et al., 2007b). Therefore, the number of global hectares of
biocapacity available on the planet in any given year only reflects the total physical
bioproductive area of the planet and is entirely insensitive to changes in yields (Wackernagel
et al., 2004). This can cause difficulties of interpretation when comparing changes in
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biocapacity and Ecological Footprint over time as it is hard to represent actual variations in
demand and supply of regenerative capacity (Haberl et al., 2001).

In the 2011 Edition of the National Footprint Accounts, we have implemented a method for
reporting Ecological Footprint and biocapacity time trends in ‘constant global hectares’
(hectares normalized to have world-average bioproductivity in a single reference year). This
is realized via the introduction of a set of world-average Intertemporal Yield Factors (IYFs).
A constant global hectare concept allows trends in both total bioproductive area and trends in
yield and productivity to be shown explicitly. I'YFs are calculated for each year and land use
type in order to track changes in the world-average bioproductivity over time of each land
type.

For any given land type producing products i, in a given year j, with a selected base year b, a
world average Intertemporal Yield Factor (I'YFy) is thus calculated as:

P

Fwiij

=Y,
IYFy, = W"’ (Equation 15)

Z W i,j
i W ivj %\
where P is the amount of a product harvested (or Cég ﬁed) and Yy is the world-average

product-specific yield. For the 2011 Edition of the , the selected base year is 2008 (the
most recent year over the analyzed period). Q

IYFs complement the function of the Yie @ors (YF) currently employed in the National
Footprint Accounts. While YFs compare %\/ield of a given land use type in a given nation
with the world-average yield for thal e land use type, IYFs account for changes in the
world-average yield of that same I@se type over time.

Ecological Footprint time seriQ ; therefore calculated as follows:
EF — PN,I‘] YE .EOF N,i,j "EOF E ion 16
*Zi' wii YRy -EQR ZY IYRy ;i -EQF; (Equation 16)
iOINGL i Twiij

Similarly, biocapacity time series are calculated in terms of constant gha as follows:

BC = ZAN” Fus; - 1YRy,; - EQF (Equation 17)

Where, for any product i, in a given year j, Ay represents the bioproductive area available at
the country level, and YFy, IYFw and EQF, are the country-specific yield factor, the world
average Intertemporal Yield Factor, and the equivalence factor for the land use type
producing that product, respectively.

Calculating 1'YFs for each land use type requires production quantity and yield data over
time. While production quantity data is available for all products tracked by the NFAs over
the period 1961-2008, time series yield data are available for crop-based products only. This
renders the calculation of I'YFs currently possible for the ‘cropland’ land use type only; in the
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absence of available data, I'YF time series values for all other land types have been set equal
to 1.

6.3 Ocean Uptake Changes

A fraction of human-induced carbon emissions is annually taken up by the oceans from the
atmosphere. To track this fraction, National Footprint Accounts have historically used an
averaged ocean uptake value of 1.8 Pg C yr? based on two data points drawn from the third
IPCC assessment report (IPCC, 2001). This quantity has been held constant over time leading
to the estimation of an 82% emissions uptake from the ocean back in the year 1961, which is
likely to be unrealistic. This caused an underestimation of the carbon Footprint component in
the early decades tracked by the NFAs.

To create an appropriate time series for the percent uptake of anthropogenic carbon emissions
into the ocean, in the 2011 Edition of the National Footprint Accounts we have used ocean
uptake data (in Pg C yr') from Khatiwala et al (2009) and divided this data by the
corresponding (total anthropogenic) carbon emissions data (in Pg C yr) from the Carbon
Dioxide Information Analysis Center (Marland et al., 2007). The outcome of the revised
calculation shows a relatively constant percentage uptake for oceans, varying between 28%
and 35% over the period 1961-2008.

Implementing this change has caused a major shift in th @humanity’s Footprint value
from 1961 to the late 1990s; this has significantly c@uted to a shift in the global
overshoot state - the first occurrence of overshoot ig@glculated as occurring in the early
1970s (in the NFA 2011 Edition), changed from th 970s (in the NFA 2010 Edition).

7. National Footprint Accounts’ limitation: (@)

The National Footprint Accounts only ai measuring whether or not humans are able to
live within the Biosphere’s ecological t. To answer this research question, a systemic
approach is used to assess, in a c ed way, the impact of pressures that are usually
evaluated independently. Theref FAs have been developed as a resource accounting
framework, where the variou ures are first analyzed independently and results are then
aggregated into a single numbe® (see section 3 and Figure 1). Aggregation, however, has the
drawback of implying a greater degree of additivity and substitutability between the included
land use types than is probably realistic (DG Environment, 2008; Giljum et al., 2009; Kitzes
et al., 2009; Wiedmann and Barrett, 2010).

The quality, reliability and validity of the National Footprint Accounts are dependent upon
the level of accuracy and availability of a wide range of datasets, many of which have
incomplete coverage, and most of which do not specify confidence limits. Considerable care
is taken to minimize any data inaccuracies or calculation errors that might distort the National
Footprint Accounts, including inviting national governments to collaboratively review the
assessment of their country for accuracy (e.g., Abdullatif and Alam, 2011; Hild et al., 2010;
von Stokar et al., 2006). In addition, the Ecological Footprint methodology is continually
being refined and efforts are made to improve the transparency of the National Footprint
Accounts and the related written documentation (Gracey et al., 2012; Kitzes et al., 2009),
allowing for more effective internal and external review.

Overall, the National Footprint Accounts are constructed to err on the side of over-reporting
biocapacity and under-reporting Ecological Footprints, making it less likely that any errors
will significantly overstate the scale of human demand for regenerative capacity. Moreover,
every new edition of the National Footprint Accounts can rely on the use of more
comprehensive data sets and independent data sources, more consistent and reliable data, and
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a more robust calculation process, leading to more reliable Ecological Footprint and
biocapacity values for nations and the world.

A detailed list of strengths and weaknesses of the Ecological Footprint methodology and
limitations of the National Footprint Accounts, can be found in Galli et al (2011) and Ewing
et al (2010b), respectively.

Conclusions

In an increasingly resource constrained world, accurate and effective resource accounting
systems are needed if nations, cities and companies want to stay competitive. National
Footprint Accounts is one such accounting system, designed to track human demand on the
regenerative and absorptive capacity of the biosphere.

In 1961, the first year for which the National Footprint Accounts are available, humanity’s
Ecological Footprint was approximately half of what the biosphere could supply annually—
humanity was living off the planet’s annual ecological interest, not drawing down its
principal (Figure 5). According to the 2011 Edition of the National Footprint Accounts,
human demand first exceeded the planet’s biocapacity in the early 1970s. Since 1961,
humanity’s overall Footprint has more than doubled, and 0ver&ot has continued to increase,
reaching 52% in 2008. &

The various land use types are stacked to show tl & Ecological Footprint. Humanity’s
Ecological Footprint in 2008 consisted of 22% c| d, 8% grazing land, 10% forest land,
4% fishing ground, 54% carbon uptake Iand@% built-up land. As these annual deficits
accrue into an ever larger ecological debt@ggological reserves are depleting, and wastes such
as CO; are accumulating in the biosphi@%atmosphere.

"Q@ [Figure 5]
Q@
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Table(s)

TABLE 1: Input data to the Ecological Footprint and biocapacity calculation. Approximately 61
million data points are used in the National Footprint Accounts 2011 Edition (6,000 data points

per country and year).
DATASET

Production of primary
agricultural products

Production of crop-based
feeds used to feed animals

Production of seeds

Import and Export of
primary and derived
agricultural and livestock
products

Import and Export of non-
agricultural commodities

Livestock crop consumption

Production of primary
forestry products as well as

SOURCE

FAO ProdSTAT

Feed from general marketed
crops data is directly drawn
from the SUA/FBS from
FAOSTAT

Data on crops grown
specifically for fodder is drawn
directly from the FAO

Data on crops used as
calculated by Global

COMTRADE

Calculated by Global Footprint
Network based upon the
following datasets:

o FAO Production for primary
Livestock

o Haberl et al., 2007.

FAO ForeSTAT

DESCRIPTION

Data on physical quantities
(tonnes) of primary products
produced in each of the
considered countries

Data on physical quantities
(tonnes) of feeds, by type of
crops, available to feed
livestock

N

ProdSTAT
O

Data on physical quantities
(tonnes) of seed

Data on physical quantities
(tonnes) of products imported
and exported by each of the
considered countries

Data on physical quantities (kg)
of products imported and
exported by each of the
considered countries

Data on crop-based feed for
livestock (tonnes of dry matter
per year), split into different
crop categories

Data on physical quantities
(tonnes and m®) of products



import and export of primary
and derived forestry products

Production of primary fishery
products as well as import
and export of primary and
derived fishery products

Carbon dioxide emissions by
sector

Built-up/infrastructure areas

Cropland yields

National yield factors for
cropland

Grazing land yields

Fish yields

FAO FishSTAT

International Energy Agency
(IEA)

A combination of data sources
is used, in the following order
of preference:

1.CORINE Land Cover
2.FAO ResourceSTAT
3.Global Agro-Ecologi ab@
Zones (GAEZ) Mod§
4. Global Land Cov;
2000

5. Glo
Database

Use
the Center for
lity and the Global
ent (SAGE) at
ersity of Wisconsin

go ProdSTAT

Calculated by Global Footprint
Network based on cropland
yields and country specific
unharvested percentages

Chad Monfreda (personal
communication), 2008. SAGE,
University of Wisconsin,
Madison

Calculated by Global Footprint
Network based on several data

(timber and wood fuel)
produced, imported and
exported by each country

Data on physical quantities
(tonnes) of marine and inland
fish species landed as well as
import and export of fish
commodities

Data on total amounts of CO,
emitted by each sector of a
country’s economy

Built-up areas by infrastructure

type and country. Except for

data drawn from CORINE for
opean countries, all other

& a sources only provide total

area values

World average yield for 164
primary crop products

Country specific yield factors
for cropland

World average yield for grass
production. It represents the
average above-ground edible
net primary production for
grassland available for
consumption by ruminants

World-average yields for fish
species. They are based on the
annual marine primary



Forest yields

Carbon Uptake
land yield

Equivalence
Factors (EQF)

sources including:

o Sustainable catch value
(Gulland, 1971)

o Trophic levels of fish species
(Fishbase Database available
at www.fishbase.org)

o Data on discard factors,
efficiency transfer, and
carbon content of fish per
tonne wet weight (Pauly and
Christensen, 1995)

World average forest yield
calculated by Global Footprint
Network based on national Net
Annual Increment (NAI) of
biomass. NAI data is drawn
from two sources:

o Temperate and Boreal Fores%

Resource Assessment —
TBFRA (UNECE and

2000)
o Global Fiber Supp del
GFSM FAO

Calculated b bal Footprint
Network on data on

jé bon sequestration
(IPEEYE06) and the ocean
& \ tration percentage
(Khatiwala et al., 2009)

Further details can be found in
(Gracey et al., 2012)

Calculated by Global Footprint
Network based on data on land
cover and agricultural suitability

Data on agricultural suitability
is obtained from the Global
Agro-Ecological Zones (GAEZ)
model (FAO and I1ASA, 2000).

Land cover data drawn from the
FAO ResourceSTAT database

production equivalent

World average forest yield. It is
based on the forests’ Net
Annual

Increment of biomass.

NAI is defined as the average
nual volume over a given
&rence period of gross
ncrement less that of neutral
losses on all trees to a minimum
diameter of 0 cm (d.b.h.)

World average carbon uptake
capacity. Though different
ecosystems have the capacity to
sequester CO,, carbon uptake
land is currently assumed to be
forest land only by the
Ecological Footprint
methodology

EQF for crop, grazing, forest
and marine land. Based upon
the

suitability of land as measured
by the Global Agro-Ecological
Zones model



Table(s)

TABLE 2: Sample Yield Factors for Selected Countries, 2008.

Grazing  Fishing

Countries Cropland  Forest Land Grounds
World Average 1.0 1.0 1.0 1.0
Australia 0.4 0.3 0.8 1.0
Brazil 1.2 21 2.2 11
China 1.7 1.2 0.8 2.8
Congo 04 11 29 6.2
Czech Republic 15 39 2.2 0.0
Italy 1.6 17 19 0.8
Turkey 0.9 1.6 13 14
United Arab Emirates 0.7 15 0.1 21
United States of America 11 12 0.7 13
&



Table(s)

TABLE 3: Equivalence Factors, 2008.

Area Type Equivalence Factor

[global hectares per hectare]
Cropland 251
Forest 1.26
Grazing Land 0.46
Marine & Inland Water 0.37
Built-up Land 2.51

é@



Figure(s)

FIGURE 1: National Footprint Accounts (NFA)’ accounting framework.

Land Appropriation in terms of
world average yield
[t/t/ha] [wha] [gha]

Flows of Appropriated Production Ecological Footprint

e[ =
[ =

Fishery &
Aquaculture

World Fish e

/
[
/B =
[T

CO, emissions

X X X X X X

Land in terms of world average

Production Area Biocapacity

S

9,
productivity
hal [wha Q lghal
- Cmpland
N Grazing
Grazingland Area X v =

X Fishing vF =

—

Intended for color reproduction on the Web and in print.

xX X xX X
1l 1] ] 1l 1l



Figure(s)

FIGURE 2: Schematic Representation of equivalence factor calculations.
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Figure(s)

FIGURE 3: Schematic of direct and indirect demand for domestic and global biocapacity.
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Figure(s)

FIGURE 4: Relative area of land use types worldwide in hectares and global hectares, 2008.
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Figure(s)

FIGURE 5: World overshoot according to the 2011 Edition of the National Footprint Accounts.
Humanity’s Ecological Footprint, expressed in number of planets demanded, has increased
significantly over the past 47 years.
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