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ry vrar ga€ {fr vsqrff gsqi s{qrq fuar-il A r3ril: (fifn *tr - i t'*.i;.-,".rft
Erqfffi rrt 3lfu4tilq sr@fi Efril rr+ tsM o-r4aq errcFr rri ftorqztEr yilrr*-d€-drS
a.rdTq o-rqiqffiqT vtwn ( \r{Trfrr+1 Fnfr * al{fi el-qFqtm *UnA 

"* 
rtg{i E r *6dBfu *ffi6 €k t{, ioEr, wfif,fr* qk frqqrfit, Roq;, ,tw yraqft-* Ek

fuIil4fr' 1oe(, sTrHE Er{Bts aqr frftq wrcqrfuce tq, roie o*-il*-ft, frmqq q,,
Rosq, r eie arqF*mfu vrfiftd dft vcor< ( Erq-qfi ekr ECoKfr qrt rkar Bro.rfrtM EfiTTr trfr enn* gi sr.+n cs ardEft ruF1-q ffi +q o* *,*, qqrwrfr +q
HeII qkTm{ur Hffi +,TdTrT 61qiq4{ qffiD, Rosl q,t rfui q 

I

o'r{Hffi Hrrn;q qr{Hr
. etfuq milcrr {qt \+.+.-d rdq fudr (fu, oil,ffi5. tr, fuq q-d+1 qlTilg qmfrq

qrrqiqfi rr{ qlq 
I

. orr{zF[, 3rSFqH fti ftm-ovrr5O+r ffi v.-66 frqq ftfrE15161 qE'ftrqr a'r{ frd.Trd
vrd 6etms of Referenoe, ron) ( HTIIiT ilgqFT eqrc rrft rft?-il rRr$ fu nqr ytfl-+1 n-qfud
qr4qfu Efr( t{ aqr ft+qrftftqr r+\r+} yrqq1-1 BEw( rr$r{q 

r

' fr ordBBft- rstH R +r Hen \ rr<mnr fufl-rr+1 Fftrr adEE* sfrq wmT
*,e eq6 RqRFr rrt qH q. I

' 
$........'x ry*t 

qq+1 6rdF4ftqr q+f, v"-tq r.rqfir fuqroqr,T vErRFr .r{ rqf vr6,=rftd

ry 1** rorr qrt F*r.r*e Ffr?a rr<r* vqrm{ rr{ HR;i e r. ,'$ qr{Be* @ guraurreaers qfi?-d rrft vrsr *rdBft 
"oR 

rrRqqi| g r fr&qfrfu e+rr rr{ qiq 
r

. ET4?EqEe o.rqiqqr ri aqqr g* vq€qr viwr r{ fr{ qail drfuor Hkd irT Er Bilwr
s"reqt dfucqnrm BrTqrGr gqiltr{ rr{ v+tq r
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{ftfl {-{t { vr<nt

l. + o,dErB+1 qrq 6r4*.q a,rqtqqr a-rfrD,1oeR, rH E I

R. frodErfr Bnffi+.qf qoec,/qo alefteqEtq I

qfo{rqr

frEq er rffi 3r+T 3T.f Tf,rt'qr qrr ardBfrrqr,

o.. "andBft" t{-fl-A vtn ea6x, qrrq-ft vtn qq ilfl qmr+Tr rqTffi+] T <.n qerrrR v<e{nr

E-rfu-q, <M qq v<wr drrT Eftr€qFm +d+-q ( qrdm<gr v<mr"r nqr qrct qr e-r4aq

e.pf;q?m r{ aqn r$ Ffi-.{-d Erffi-+- etd*-q oTqFqqq rrffi qtfr ffi Herr EkTrzr<or

F?Rrqqre @T o.ffiffi erg-{q-d I

E. "F;Trf,q" rrf,rA vtqr vc*r<, qr{rfrfr ttqt m ilrT qkTr+wr r.?rffidTf vrrdrd t

rr. " rrf,Ta aq ffiq;apqrq En-qfr vtm vq3q6 I

q. vw-.,tfrd fr*lq qr 6rqt{q" trf,rA q-;"RErf,RI 6]fs-q REilcl{ nsTr 6-rqtq{H rr{ AM
v.+-rtlMnrrg{d I

g. "q6[qlrqT" l{-drfr q;T (tII qtHlzRur ril{trcI {5H-gq-d I

q. "olqtffi" ttfl-A e=I ilIT qkil-{ut q=-il-dq q--aft FqTrr{r tTq{T frqqlrd erqferct v+rg.rd r

g. "t..rftq d6" trf,rA o-dn-q ErqFq?rt d Rrr-{-+1 qffirRcrfufl, sq-qErqTRqrkfl, qrRqrftaT

qr rniqrfrfir vrrgv-d t

q. "q-1 $$" trrrt {rg-qlfr4- m gwtor RHi qr 6.gffi {q' swfr.il RHi qr qrmft. qq

vwimr uq6 Hr*gE{ I
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<tQq qq dwur rten Eqzrerr{ 6r{z.q

vGFT(dRT EqqRrd fi frorq mtr Eqzrceflqr

1. ft-6-{rrg-+)EqzrcsfiT{ rrt *gtrf,.tr{ t $Trsr$T

tdrrdqr ftfrf, frffirETqr FqIwtI t{qf,l Seed stand/Seed orchard Ea'qre +tuf.1T tq \r{q
q5qfirft rwffi Uqwq-m-fts s.qrff rrd ( cuktr ffi qH rrce{or rrd eTrr{r nftqfiT

Seed Stand/Seed orchard EC+} rite{"r qq\ SqT( rr{ aqr Seed Stand rq\rfiI ft€firql (qFFTr

(ffit drft A e-r$+-q @ g I qfl fif+. q-il{td tdMR-d (6-q Eh Seed Stand 61
E€fsrFm/e{Trr{rft) erft qr rTuHT rrft qrs {e. qrte, rrflrf,{, fi-s v*ffi n{qi, hffi
wggR Brtr{r wm *s vaqrqr, Seed Stand 4} drft +{ E[fu, flS qwr$, Fqr{q, t-erse,
hfus, zilfre., gertwr, taqr6, qSTrFt, affiy +S ffiq { FsTrT{r q+q s-rtfi 6dqr qfri
Fffi Hrft furgw qrut tfr+' Trrur q-f,r dqr{kFFT fuqradrsqT q{ rrftiq I qrrd"iq

vEqil t{g qryrq vft}<-+qr wllcl"t rTq-+1 fu ntd; errra ruqr{ ( qffi frfl qqt$,

GIS n.rm (kr+1 seed Stand dffiellq{/ts{Iq{r+1 Bqd yfrtfi t{r rr$q+B I q} 6-rd

Gfrq-{ qq o-rqt{q qI st Efrs{ w-d{fil+l yrftk+. ffi {6qt{T r vcfro-<urqr rrrwr
qftiq I qtrdaq retrff{ ,{q+1 FerFrqr n} v.q*X ttryf ft-{€r HM AEF. q}-S ffiq rr{
qiq I Seed Stand dl-d {S'tr{ nftq+} q Viability 6'r.rrT gi .rt grf-ffi r{rsnur rffiq I

vffrkil ffi f{d{ur +q Ftqr{RTq { Tqrf,qqr q-orq qtq I + e.tffi W{rf,{ olqfdq

ruq qr N qeFI+1 3lfu.s-d \trc6) yrFrFo ffire rrSrnq 
r

o ?rg{uq ffi4t HIfufiqi fs-F-{rts+1 dfrr€uTFffi rrt +s vsffT { $Trsr(ur (osftqr o.t
t.l

. sr fu r+ orqffi vf,6rdqr frrrdql Trsc qrc F{rfud Seed Stand { BSo a}
.E il$trr{ .rt ft' (sflrT (qr+€t$ Hr.q. 6n} Btq{, gqtq 1 { q, frflffi frrq, qtr1

ffi T+,qrqg( frS, rqrsil r @o H.s, =gtd 
(r.E. qrR, ErH r+eru(

Rst, frffi5 c ur$ s *qr, geqrft q ft-cam qftqrq, g*g( 1 qBf,dR er&)

R. Tft sFT$ q{-{rqr ETfrd rrt fts qi (qfor, rfrqn, s+fr, +qqrflt <rfr, ffi,
itFTrdqft, grdqt, qr{Frft)

Gftw m arqffi 3Tr'fi) *{qr G+l frrffiTqr trfrllmT f4fr{ rft eqr E-oM frffi
*azrft vFRr M qtrqm \ffi q'tqFqm qq6.r rft vors +{dt-qr BTr?TwFffi

3rgffc+r fts- v.rgtn (q-{rff qffiq tvo:+< g+ +s 1errftq F-{d qr t ReTHftr

qg mrdr-q wcK{Rr dqfum eq}ftror EqrffiTqEF G-or q1 ,

* -XffiH* *.qor ir'Tr * 
Tr*( 

r*r qsrtrR {Grur * 
ryTffir^.irt< 
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fr.i ft-"'il
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urfiEe (str{ qq+'r *s qt qiq 
r

nt, HrS qs-r$.ri, +g qk( .ri,
#tffi frg vf,mt, qtr{ qr-n( 6q1 qftq 6q-{

fts tH:fis Biltri re{rrdr$ ifrr qrcqrd tt {<wr rri
e{r{racrr iEldqr dr{ril ru+rm Ffr?T rrG iil{ rr{ (H q r orrtrq sFqn qq qqr( +g
qftWil Aa qftq+l ywft, rrqst ffi qilI, E# frdr{qf{ qGil+} vftt6 qqT

trtq I

o srflr aqr *a qtrqH

. Tft BF"Rr qnrr EF$R ffi qrffi qfl?{ EqRr rrft qrft ilT+ *{qr rr+

o q{frT rrT, w{nfi} ffit .ri, HrS qg Ear3i, q}t qr qi, pit formation ,Iil .rfr{

S6rf+ rwffi ftg vs=tr{.rt qT I

t. T{t$fr {Sq=qH tq, roilqg( qrsr mfr.W frt va<r duur inn EftRerFFr

cs $fa 3i<{iil frft'AG( roq S-f6{rfi} {rqq ntn dqzrcerr{fil ffi 116 *
teTrrrd dft +.14, T{qrfl frg qr +-&" {sefr, ffi m+-d ETr$ v?qlfi 6r{, HE1 (s-rt,

Br{q, t-eTrge, tfug., eqrfrg, tqor, tcqr6, BI-ffi; q{qj?q{fr a-rfqr Efri ffi
erfr ftqqrflrrc qFsi tf€ trilrr qdr ({rikrrl q{ rrnfu r erdaq q*.mr qg

qar( ffirao+1 ffi, qrrrc ilgqH ( qffi fril qqi{ Htrildi frF.- yRtfi iRr irfqiBr I

A o-Td rrqt Tirqft ruwqm *=r, +;r+qfrr Hr{kr sTgqm rft.+? .rG vr+" lrraou; rrt
Tfiqfr ruffiqH b;r T-ilq{A qer\r+1 ffi qr6 ftt orqtqfi ir{ Rfutqr ,it
w{r+1 d<mor 6q1 eaapq"qrq{+1 frqrT ++ fttqrnrq { F{Rr{rff q6tq qtq I q} or4qi

ru{rf,{ arqtcq vgq qr ffi vrfrko a;Sqre-qrc irFq 
I

v. $ ilm rruq .rdsqr tfuro'frieil vftt g+o-en=r+1 vrft rra 3nmo. q{qr enwr rrR{r+1

"w-+1 
6qzr$ITFUqE Trt=T ffir q-dFqm

q{ or4aqqr $ <"n {DI tr6t-sqr fuT +Rqd G;ffi q{q erfrrgil, kq-rr t problematic

soil, atfrft-qur+1 qtcrqT qft T{ft} t'q qMr gr dffi cr *a qRqrq rtrq I qBqH
q\rnr eTdoqr E{yr.TT6T fuqro-<meo HqnffT rr{ E{ i"+fl M Wffi g1f}r gi.ft
dlwlr+1 ETq$II rrffq I gr€rerr+fil orda-rrqr r1-{<awor +.dEF q=rrcm t+ H} M
sqa vlmiqffi/qT frfld (rr{rqr Br$r+H rrt enzrqr-6 iTEr gwT s6 sa} d*n =nA gf,i
tlg Rfurao wrnsg qiq I q*,wq R] ffi +-r4+-q wrrcFr X{ r qB qfr sB fu{ {GFi
rrft W frfut rsnfl+} q+e rt irflmr$ BTftfoqT (rqqiq , 4 q1ffi rFq rile tPnsTr+}

mft &" qfu, mT, orqrc, tq,rr .fti fr€qr Gft(, Eqrft, tqnr, ABf, +s Mq ( TqFHI,

rurrs{ qqr{Rr+T frqroar.raqqr qr{kr 3r$qm Ffi?T 'rG 
q{ rrfti q r q} or4aq rfi

EFRI qrqrqr +g q+ e.146{ war aftrt-o rffr Sq.Q-.qrq vrt er-q e.r-sa-q RETRFT ,{qal

&TqT rr{ qB-.q I Er{Tr+Tf, qg v+n( HrcqR ,Tq+} ffi cps rqqr qBil{i
vvrfud ffi qH, or{vsr* yfttfi tqr rrffiE 

I

{rqa fi d<qyr E.n 
"fm,-ffi 

rirsur de{r sr6t T{ q'r4a-q{ 
Til?Tr qerqR i{<erq o.rf+q +-rqFrfi ordBfu,Aotx*%# 1? cer,*#"



t. Ttila1 Tf,qr{ ffi T{qT rlntdtiffi"{s*ft Br$fr.tflq rffd erTq-{r { BTEffi{

(Experimental Design) (Bil

fr{mql =nst eferqg EffiqT Fql<r(or rr+ s?ffi+.r qreT frfrfr fumrqr v"or rqrM
Emrtvw rrftg+)qr are wcqrqrqlrq rso-r q1 I qkrr 4{6€ 6rf, q-qrkdr cq sqrfror
q6-qrc EqzRqFrT rri tD.l{ rffi g rsqqM qr6mr { Bil?rq-a5ffi Etrffi q*
Eq" fraertt.qr wer6) Tf,dr$ ffi q-{qr t-qFil{ur rri o-d6a Mwq Gqtqt 3lrnB
'ffir$q+) q I q+ fukerqr F"-w+1 srrr rf,e t,rrrqr rrft argr=qraqf,o. Gqrq-+te BTuqq{

+ frqFfqr yi tstqr6T Hr{T q} 6'tdT-q rftil?r rrftqd A tq} 6'rdT-q HqrRm Tr<i qrEm

t.qqr Fiqr+1 qt trq6} *{qr qr6-1ft6 RftE{ +T orutffiErd w$-6r {[6 ftqffi{ rrt
s$furqre HnHr+1 fi-drS M +t-qr Fqr.{rq Ti Frtq q{ vg6rdla Efrs{ TT
asferqrc yftItzt qfrET qqqr iqrrd) T{ *{qr ergpq1-q E-tre (?Trrril rrfttq I wg t.qrr{r
rcf qe'urr+1 rftfr ProtocalilTR ffi Gft*r{ +q orqtoq { vErqre qtd ffi ftr€tq r

RrEqI qRi rtgrr'tft fuqr+emrc (Silvicultural Treatments) czr$afie yrs gi vrqfu 3qq
(iRq+ frqH qrqql'q qr{rfr v{d vftRfr { Gftw{ rT srqfur.ro} ffiqhr ( rr*t=zr.rqr (EqrEr

ffiAq I fr o.r4a-q zrrtr{rf, Bsrqil terrcm n{ qi fi eneruo qi qilc ffid wqr
tsqffiq rrGi EfirrEr€ Fdfl irq nfttq I qq *v{.{d{ qil-46a (EuH, gqt-{, Gqrfr,
qrclrfr 3Trft) {q6$r'wfu rrt vqF qrfu rT(r€iq I 'trtra 

(erTqil, t.q-+1 qrrfr, EflfrT
4{ t(rqr.+1 ql.rffs, il{qtd qaqror war yrBlto 6-dEE E-rqiilrqrc e}+ qr qtd EqRffi}

[6+rr fu{ ffitq | tra r@ sTTrrrqr vrfld 3TS{H aqr< rrt anqtmrqrc Ffr.+T rRr$

ord BTr<nT rriG q

q. {tr€lqK m {<aur fr{qr core area { Fringe area ({rgilfr6- qtzergfurfr qt) frmtrqr
qtricT frqtryq{il

qq *{qr drr} ekit ftFqq Eff errmorft ffirsr-+1 Erfr ffi m1q {e qiFl
q0-glltR qr ftw.r ffi Core area { Fringe area dtll wn fra*n SkmT q.{rft6 q-{dt

frqnrqT qFiW fuqfnr, urft +m r vcqsr{el drfr A 6r+a-q trftrE rrM fr r -rq
{ft{6qr ffifrd srFrtm ftqiuril iTrft rqh rrftt frs{ rTr€r, wrft q{, qs o,dqr
Etri +-$fltSt ffi qrqr, rcillrT, Frrr, rsR sTrkqr q{ rrnnq I qrrd"ff vg.mr r{g qryr(

dqlr vcffir$ 1ffiu1 rrfuf+1 BIftft€T d{rr-rkr?r'T ffi sB, qffi ftdlTqtt
Rfrffi+1 yRtct t{r n-ffi q I

\e. ftf,gR m qBqrq, qftafuo<"r, vnrfrfuwur, riIqur delr 6-q?rcs[T{

+ atr4"tq EIqFqr{ rrfu} drft ffiw{ qq e-rqffi +.d*Tqr <t*-r frfrr vqFrrr
IM qtrqm .ri, vrqfrB-+wr qt aqr frffi ffi {<e{nr nqr e+{feTrq-++1 erft
EftrcerrqrT qtqqT eqr< rrR:i e; I ?rfl+) ilrft Gft-w{ u-q ErqftTo-a dr{rd ru*H \roo
6rdk{riT qrd Gon) rqrc rrft FftTn Effi qRDft" r& ao66 ytqm{ ffiT 6d6q

t@ a-t rirgur oqr "qsl!f1_6rffrq, 
qrdr+<ur {raur arn {r{t ET ET*.Fq{ T ir?j[ qEilErR {{erur 6.r4a-q 6]qF4q-{ +ldBfutoeq

#urfi lt Mu{-



c. tt;t +dqr rqB Frtq"r qrr{"il
qg etrfT-IT ar<ria qr *{, qffid e", rn$ff rtqmt Hdqfr-o qffi qrrn \r+{ ;rfi
vFRF{re YIF strrqt, tfrrd frH (to vfrqn r+=qr ar{ BT qrcq q\r+}) T{ fr{qT $nirqq
rr{ fttq t fr aqrocTlqqr fqmR-d <+-q HrA (s-rt, Eatrtw { +F+-qR vmsi o.dqr
q{ rr{ Hfrtqrgtit qk{€r frq.r$ iFoqrcqre qr+ {(eT"r rr{ =rc*i qgqr w q{ Ei
rrft 6rldR vqr{rf, tn qrcrqrd tcqR rr{ ffitq iR vnrq qq$q iffi yrqfroiT

ftgqTqt Slrtw ffi rrqrukr+} q,i fr{or, EmrM {-{Hor, qrcdT \rq
FgvarA Hrft rrfti o.ffi Aq" kqtFT s"-fu rrFq r Eentw ii(grur+1 Hft ffid{r
ird (irssq tsq-req'Ei ifr+qRET ,rrt, qftfi, ftraisr, *s, Eh. 3Trftlo)

vfr.r q54* ( qrtrqtr'il BITff( +t @ qta aq+tPlr fuTw qfrtq r erdaq vEq"r
t{qqryr( gmriqum'wfr acqrrrc q\r{i AGE q}-€ rqrr rrft,fr eTqr qqtq r

1. rrcqrcr fr{qr cffiA Hfrffi'fr qr *r EqzrcsfiT{

!W ftffi.r*i rlcclrs +{qr fura t i q{ sr{nB Bm+ ffi rRd T{ ffi grtprtrtr+} drft
q) 6r46q vkTFt rrft\t+1 A r* oirt*q {ETRFT lr<t qr GffiA *m riril qqaE+i ew
Rri 6'14, 3ilH6 Gmr+fr wqhft tq6tql, gqm, gqrft nqr fr<n (qr{kFDT o,r{5q. rr{
qfr+qr R'<r+ e.r&Tr$ vrq EHr+ wfiqft itr66q q1-a {qrffFq m v*FrA rqfud qrffi-6
qk( t{, 

.lM 
Br{qR qleqf, u'ftm rgfr( rrft qrgilfr+- +rrci+rr+} Fffifqr vsrtr{ rr{

Hfr-tq I af,ttcT eqr sTrffir ffiq'fr 6-rq rf,Fri, q+ stffi frfuq {drsi vfin -qqryfto
rqrffi qt *rqrE Ed-st ilqr ErlzRQrFm rrT 6rfqT (ta q{ rr{ Hfutq rqs o.r{er erft
vEFftfr teTrfu il6$rr vq'={q aqr vcord .r{ efutq ra;r{a-q {sqr qg qqr( t-€-€Q-+)

kdpt, sflrfro ;mo qrsrst qfrqrur n"qr qil Hffi yfrafi irqrt rrft Frrcrq irqr +r
ffirmrm{qT*rr{o+q I

to.vqrtrrwa Tarfo"r
ER-*{"T{ Frqfilq rrslr qmdilfil vq Gftrt +q qrrqtf,{qr o.dl,il ffi q.Tkq qr

S-+ .sis{ Fnq .rtm t616 1mrtqw q+( 3ilq+ qq k+qr +aeqT,f fur-qrEa+}
grtwr Hr{ tr{ Hffiq r or4aq vrriT qg qryr( yrtw nRqqi M ywfr, {{"q.,
vct{fi} YfiR, Eftr qilrsi Elfqrtqi ql-rr { T{ HM kfigr mqr qU Hffi yfraT{
aqr< rrt qqrcrq Hen q{ ftt{r{rf,qqT hr Trt otq I

11. 1ffiq il6m T6+.rdqr ytr rra q+. ftt'-ar tqur
rPTrfi-q il{fil trgq/3Tqeri frqq ger vru rM rrf,6} 3TTrnGr \16' rrfr vo fuar tq"r rri
sh{A A 6rfF{ @ A I vswtfto tsTrfu il6(ffi vq;zrq mqr vror4qr frftil

tqu uo n'qr vreft 

T,r-*.. 
Tnqr wlnrR liwur o.d*-q orqFqqr 

W{faa



tsFl+II 3TT{q-wFdr nqr 3ilm BTTqKfl frt-qT iqur rr{qi-d t q} rtffi r*-q fr'flqT
qftF, 'rft{ ilqtt aqr EnS {q.r$ ri, dt+qrqR vffsi, fr€4r tri ernm-+r 6dqr qr{kr

ruqH tfi7'H rFrS c-{ lrf (ffiq | a.rdTq vrqil rrq v\ gqntw rTrt\r+} fu, gHrtqrr
ffind rwft, M qm, qffi fudr{qt* qM yfttfi iqr rrffiE 

r

lR. +t frflT q6.rrt;T {ermqr rdt u++enrt
qt furq sTErrfiI {tqr.+ tdgrqT eruz16aq6 fulrffi Hrfr TSt TQnr{r ne]T dffi€eTrr{ rrft
gTE'Fm gr$trqH qildflr$ nqrtflt neTr fuFM m-{r6q Ei ffi q} o-r4aq @t
A I T{ trQII qRT{€r rTFz{Rrq ( +I fu{rt qu{rrr rftqn i+gft+i BTrrS vsrErtqr r\aou
rft 6rdaq TEIRFT rrRtq I sF- e-r4aq qErRrT rrqi T{ den qkflzwr rqTeqil dr{kr
3TSqr{ aqr< uft gilzmq?F uIEDe. sfl}T fid .r+q I T€ qft{aqr ftmftf, <oq idt
ftqtnt, (qTqqT, qdt, cqFft q{ fd€Er verT(;r, Tdffi ffi 3Twit-+oqi arq Hrqnfrd€ EnK
3Trfr qil{qr q{ ir{ HB'tq r 6d+-q {Eq?r w qryr( qdt \ir{R nqr v<qrr$ ( ftqiur
nftq+} rdt vrn+cor fuqroqrwi sH, qffi ry yR@ yR+n irT rtrB I

11. qm{t{r srrsrr B+sqr rgt ffiuqdT mn ftq-a$, flqr u6fr{r
qHqtqr sTTsrrTrqr <tor ga-fareq-+) ffi vrq A-drsT nqr rct <t-or aqffi ryftfrr
gmft{ TRI$"EFI vrft Tft ffilT/sd( e+r ftoar vem{ n-{ + 6.rd6q 11fuga}-A I

GfrsT qq arqtoq qoqm$( tdsr r qrrEtar BrTTq tffi BTrrfi uou rrft
+ 6d={-q (EIRFT rrfftq I 6.rdT-q rrqi Efts{ qr E'rqtflrA cn{rf, ruffi aqn rrft
3ilzt{Tfi yrftrfu6 11-5fr{r vtd rl+g" I ?Rr qtf6qr ftmGfr <+-r+ q$t ffior, rqrrqr, qdd,

vqrfr qf frEqr veTrf,{, TSH <nft 3Trqq-Tm. qt sq qk( BTrfr E.r{qr q{ rr{
Trfutq I o,t{a-IT vstlrT Hq qryr( rr$il \iER aqr vcsm'r$ ( Mq rr@ c€t qwraor
fuqr6frrq41 qH, vsrq-,+ q lM yqrft, ri@r, qffi kdrrqt{ qRffi+} vRtc qu,

\iqi q 
r

lY. drrlf;r$ ffir
Trd vFIrET $ilI+T, *I wq?dt gdrqr q<trr qq+l aefi mt Erdfl\RI qrq-6-

qi T*ili,qT Efu <rs+} qrfr rqR( Er1T {g{R araqd ftqfur lr{ fr {ftffi qil{ q{ rr{
ffi'tq r +.rdaq v*qa rq var(dqkm emfrr+r frT{qE€ EqraqT .r{ qtqr

rr{-qr€ fuiq qq+} TqTr

. vrm-€ ftqtqa) ri@r

. ftqfur qr{rtr

. erfuq qEfitr{ rrd tqr Ro.r vqrqrao

. q1*at

<Q+ <t dtHul ?qr *T 1f.*, 
qklmq dtnq nqr rr6t +r s'r4a'q( Tiln wmR {tnur 6rda-q 6rqFrq-{ 4.ffifu,16sq



l{. qft-+qur fuqur+r qrft qr trqril{
qrF{dtqT rrorr qgml gt ai R]E"ET q-e 

\q<Tfr-6 T{ dsfi 3i-ar r{ M fi{qr qr qq'f rer
Ei vwfro. $r{a-qr nw <gcrfr-o e=T dql (2Irfi-q wliM ffi q-r{T derT wBflfir
6r€r+ frqnT F4rE 61 mdt a{ riTqur qq{ Eqzi{sirFffl 6ffi- sil?r $ rrq-+} q I

Tst frqFfl- ffi Ftqur n-{ o-ri$ w* mrer Rft +6qqn, qlfr 6-rqfnr, (lgilfum. q-{,

RE-dm qq Et-qfcq { BTrdeqzr frwl rqr+rn g<en fr-or+ 6QTr pqrfrq r66t--+1 qi( vdiirrrqT

FqErra frftmq uT, R-4qetq qfis-f, rri t 3rM RE+rqT Frarkf, ft-dEp-qr ft"e Fqd
+6 iTt fr-{K vrilqm \frT+ dqr 3ilzrqrr qtqr gffi +s qkq-d-{ ftqqEqR ETG qfi
atqtor+} {"i4, qtufrqlqT g,gTg{ 3il-{qqo qt qta nefi wzr Hrflfi iffirqirmT 6rfqT qq

lNoqr frms{ rr\tfr1 {6q trt' rr{ Rfr-i-q r erdq'€Tf, r{g quK. yfr**r+1 qrr{Tr 6Tf*-q
+Tqtqqr rrdor sH-6F,e-r*+-q RErtem rrq?il rqe-+1 Cftqs -4ri-2, tr?T vt-d €cAqT rfr
tn rrdqig I .riT mtffi mrfr En-s{ T{ 6-rqtcq ( H"r EF-q-{ +q 6-rqffi BnqQ-{s-

vrBua R-dm{ rTtq 
I

lq.ffiftxiur
qs artr*-ro) gw vlru ucilrTR *{qT qq,FRur qM, }F.q-f nerr ri{Hur gertv"r vtnr

Tqr+-f,irT utfr qelRq er+ril q-drci { qrffi qa-a e6r$ SccT qrq-fi qTffi 3qqaffi1

{dTsi nqr vq-on} TTFI-qrE n-ce} rprirrm En( 3ngi rrmqfi { T ffiq Eq?RsTt-T{ .rt 6[ rq-{
otf*q 3l-ffi( tlrrr.it<rqre t-( qrt { qqH r{fl-+1 ffi qil{T.rft greur dRTqT ffir
ffi rr{ r rro erfr etq rrd rtgq(qr +GsT q}eQ-re.ad ffd rr+ ( oTr{qq{rilr u1(n rot
ffi ffiq nftfrq I

qq orfrsrmr frrq ftqT$ETtrt REilcffi.rd qfut qI I

o q(fc([Tffi rqm <tor gqr, i-qft oro {re{rr
o ftg1gry 1iafir, rifmnr q}qt ffirr dl-CqR

o (;toffi gilq ffiq
. 6ffi y-dd{

o.rqfwm yt+.qr

. TqEI effu' rqrc am EfiTI fr& ren-;rqr < qaM E-+-cr ws vqrilmr HfrRdi
ftte{asqet yrGrD-o yfrilcrei 3TTqKm tr}fur+} yEfr qr Eqgffi-il- qr B{rqqqfrffi {
3ilE-.rdr ttt .t{ qtq r zRIzF-I vrfr qne.Rqrdrae€r gqsm, qqmqf Rrg wqfr+-m r
ritrr"qilr nw BilEqwFffi { g{ {d+ eTM BTTEI-GT o-r4zrq REilcilT rr{ wrq Erde
rrfttq 

r

. vMr er<rfuqn v-.zrm vltifta qqTq nqr wnko ffi ( w{qqr (t+l eFfr
qilq, qqefrfrfuEr, wriur RTT qt ffifr dqr Bt-q vt+.n-qrer fterq-ot-tiq ml-fffrq

HeIr REIRFI.F-I ilfr 3Trdqqzr- qwrq, FE*IT derl R-ilfird-*T drfr qf,s-f,
rrfttq 

r

<Qo a-t drqq dqr dq"Rqrq{ 6rdaq, Ekflzrur u<qur frqT'cr{t fi 6r{Fq{ T <.tr sdrqR v<erur 6"r47-q otry oSrfu,iour

G'z?-'*r^"a lq 
Q$-nrda



EfirTr.srrft qrwlfr+- T{ w*trr qil{rc i nqm qrrd rr{qiE r qflk+. T{
qB{ frqt"r \ffi Esrlr gqri-m-r ffiRqi rroq rpTrfiq ilqr qqgftFfr(fu vrqq rrft

dHIffif ftrfuErc rr{q+q { w+ffir qfrRrqrfirt arf wramed werftmdrqr <rd n-<

wuonfur+1 SfrfYdil g{ Tfldi BIzRqr ,{\16} FqFrqr e.daq reflcm n* rt q*
rqfud {rdqfu qk€ V{ nqr ftqqr+ffi yP*."qr Brq-{rS +rf vqril{ .r{ nmtq I

o (l{eFil fuB (t}, 6.rqtqqr qM qH, lprf,{rf, rcftrr (Location Map), qk{rqe Hrqrfud
q<gtzm+rfro wrn qffi 

ruqrfrd *ffint < {rfl-{rd rf,flr (strucrural Design) il-{-ft

q-ffi6g*,4 T+dT rrd vwiltrr HfrM rroazM 3rraqr+.drzoi-qfu,il{{ irT

rgffii frufq rq+1 qr5gc,rsnfu il5+1 ffi{ ffiftT rr$Ur
. zrsft vqfitrT HfrRftr olf EddT, frt qrqr ffid, a-r{+-{ rrslrcr?r, s{flsnfudr

qkqr-ffi, qW vrfto<rr dsTr ($rfl qj-$il \rrq=dld q-<tq-sr$ eqflt<r$T rrRtq 
I

. z5Ifi{-{T {Eq* W qryr(vqfttrr (ffi 61*rsre mqr qrffi6 ggqrsi F!iq, e{Trfu

il6th1 Rw.rfi:g qRfr qtEd fqdA aldsgra yfrteF{, #qqrs, qrfi A-drqqr v€Aq TrFTft
fudF qr+ .r.q sflznrr 6'rq'trf,6o {{r{ rrt ffElkfl ftd q{r rr$qnq 

r

o gffiftffi ilefi {-rqr$T (o-r++-q Erffi &+- q{qrn dqr BTrz$*Fdr qur<)
rrRiq tvr<Fra FTrm ru-rr{ Hrld i-qrciil .r+q ,ri o.rd*q HEq"r r{g qryr( o,rqtoq

ruq vrrr+fr gr;{ ftfir{rEre fi rrfttq 
I

q€ ffirfld ftrt pur+errrc Hqrrdrr qftAq,

. {(wr +qt ftqf"r i' 
.

o \rfi HgqTfu+- T{ gfi'vtmur ;ffi (vq Efrwq qrfiT,qrg<tfuo TiE} dr{kT ilffi}
. ugcrfu+- qq ffit+r Tffit qo qfrsnw1 qttrcrR *e {<ernr (vq Eftwq rffi qft

eqrfr, i.qt { y-qrfr irq"rr

. * fr{qr {-si-Sd dtft qrfr q}sfr ffi"r

le.qr{fi@Tqrt
qu{r{rt 

rufmnnzWaqqrzo-rdE& eqrt qcor o-rf t6rq qtrRq Etq I

1 ,fu uRi Ear+-orrfAor ffi vrel=ftd fryq frfrvatred Eefr{rqT 6rd *arTd qrf

(Terms of Reference, TOR)( Uf{kT ruqH fqn rft F-fi-..F-d rft I

R. T{ ffi S-AffiT ilrR rtT anffi frflril vrd g.rm of Reference, ToR) tqr F(l-{fi.
qrfro.r{ ffitq I

i. BTEqrq rrf6r qrft rqfud qr4qft-+- qk( h nw ffiqr \r+1 yr?ftilrT {g{R
v<rq{tfldr 6-Erft,q"f neTr EqRr+1 q-fu rrRiq 

I

Y. qfu qq+'r E-sq-ft, qt' aqr aqfu-eq+n @( o.d (+ qfrRq e,rd rrt rrt {rg}dT
rrniq I

tQa ++ ricc"r n'ar ;uErlg@, I@g-rideq rur vret m o.rfa-q< Tipr qmtrR fterrr 6.rffi.q 6rqtqq-{ 6rdftfr,?orsc,

z-.. ---\r4uffi e*t ls 
Os,l@<qraa

rH



j#m
: tr',1'.rl|[lli" w;tlt.'Fa '!l lX Ff1,,.*-,.:x.," l! lt

d.:i;ffi
')t fr,fi -ci(;L'."ds

{. qtorc*flEa-ftr v+rqq rrft Twqfqrilrffic+ft,st' qr EqRra qt+il yfr+fi ruR rrt
TF&6-wT rrt t yKfr-+-TtET v+rcrqr Er 3rFq qrufirqre yrg ygQqq vqT+qT rrt srfuq
yfraqq dqR nfttq I

q a.ffi 3r$qr(-+j vfr+t{ vrH $Tg q5r({fr qfrM (ft'q Ustfr rTT I

mr er<rfo t6r.r+.r Tzn6eFr6€ <at qt
. @R fqrftqT Et auo wood { Heartwood zh} Ratio q{-F* efqq{ aqr emtr-qm Etrd

. 4r ffi {tiqqT dqrt

. ftFt qr E*t-enr{ +TdFrft Hqrt

. fr€qr villrft iPTr {urRR 
yqruffi rrqrys frqftpr ( fr€qr frilrq 6rdftr& ilFft

o s[ GTr qrffmgr {FFft {$f, ilT qlqrs+} (sil{ npTr 3rftafu+Tr t

rc.ffi6'T{ Star *s+'mn vsqq *1+.

ffi qt-Trsi-g {{q{"r+} o-Fffi vqwflt +fls{ S{qTr frotq { (t6Ta{rf,rtt
+q ft(;il{ vq<+t E-fr Tfr6T eEq I fr& B-<ror{ HE?fi( nt ffia- Er{rT q{ g{Hr

*ro een v+r;+q M e-rda.q @ A r q;T g<m nqr $q={q iaa vsffi{ rrct

Rfurro +q BIfu.fiT, yW fr"-f,r ffi, iq6 r6t, wrq Tr6t, ircnfr tFn ( 11Q*

3rgFqrfl6r vgqdt', trw.rt qBr(, <tQ" ftH i{Hur e? nG\r+1 fuq} a+qr r(
<rQ* fr-gmz{<eur ffi vgq nen yfrfrE ( T.{s< +t ffi ft{quT Hfrft qq+1 qq

ta ffi vonnfurqr (Errcrr rr{qtq tq} qftf+.+1 wq teo $rf,T, €TGIT, GT;IT,

tr*tR, e{rtft rrqr{krll q{ rrf qfrtq t6lfa{ wwr qg qryr( yfr+fiqT d6+qT vqfufr
fr{<nt, qrrgezftriq, sH qF{qs frf, qqit {Gffi+1 o.r{sFrn yRtfi qqT rr$rfq 

r

,'l- 
i

lq,.yERgm yt{rffiQq qd qa s{r r$t nr+H qrforfto erffia. rqrn)
sftBgo. vt{r Fftq ndt{r o-EftqT { qd ffi sqrtr{qr e.rd rRs} EqRrer{ qrffi-6.
qftG h, Roqi eqr ffi loqy, vkr qr4qRe- qRg fuTmfr, 1oe( nqn yqRril

TRffi qrcil;il rlfr +-{r<qT ftUih. Trt arrrorqqr drni+q I Tf,rrffi drfr BTrffio trzFqq
qfrfrq 

"EIT,nRl+- 
etrd vl{fl vfttfi, *{ erfrft dqr{krrl Bilqqqfi arflurkr €d frH

*TF 
ry wrffir Eqzr€eil rTtcriq 

I

ro.ffi ilfrqzrt$
rrg qft{6'qr amGd <+-q tft-fi Trrq $rdl, yfrqnr $rflr, trq;zr[ trflr, (tqr{t, RTfrq (rqfi,
tg{ fr, trgeil-ge, relrs[r, zrknqkf q{ Fut, 6mqrgr, rlrsqlgt, wlR, yft+fi ter c{ruf,qr

]rqfud h, frrrq, q+iq r v?Tr q{+} qrrflc iosq a} qRefr{ <ft mr.m 3r$rr Fft.oil
,TG q{ rr{ ffitq r+.rdzq \rrqr qq qqqr( drRrq Tsror ffi, FsFr, qr6q-Fq den

STq.ff+T frE+6€, vsTr{H qrqmfr, v.r@ft, ydqrT ( W rH qffi fte rxqrfu
ffi sR+fiqr kt ..{ qtq r ardaq vgrrcrr,tr yRrqwr b-.F+l yRrmo gq{ Bfl?rr*Fil

{tqq qq {tqur delr ekil?rtur r<wur a+r fl-{ft T{ antr*-qt r1a*<n smrqR

-----=%"rc, tc
d<eryr q.r4-*-q

ffi"o.'



w qfiffi ftrq nrfrqz.t#eF ttor q+:

. 6r{+ +rdHft dTftq le fu{t qfuF &}, Hrdt, .Trd}) { Wq
o r{kil?Kstq vtq"r {rrfi drfrq te fr{) Br'fu?-fr (+d}, qrd}, 3nd}t t k<trtq
o QGIS/Google EarthEngine Vrsfi dfftq (to frtt Ro umr

. andrerf,qr Et ffi+. ftn ;{ftfr{q vr=Ffi qndqT .tS t1 ftfr rF?Rr{rftR) +.rqtmq
ywFil(

o n.qrs N{rqE} ffi n Software vrfifi ilfuq (g fr{,roq{r)
. vr4qfta uke rgur r Erfuersr+tft drfuq (e fr{,roq{r)
o Training of Trainers (TOT) Hrat;$ Hffrq tV ftqt !o qqr (Residentatty.,pe)

. EFI rHtd Rr+Eror t ar4oq qrwrsF+fi drftq le fr{)f o \:il{r

o Gps Handling .Teff Mapping( Fr *o qam"rgrr.* @ le ft{t
. T;.rwg vaR derr ar.rfeTrtrIvrsfi drfrq (e ft{.} to orqr

. +6fiT8 +t tsrfiEl qh q+m'rwtrfi ilRrq f e frqr Ro sil

. irqr olfrT drfuq tlo fEqrtT{ {st-fi- ( tr-€a+l urfrr
o an?Fc(/F6l{fl q|,*nraer$ 4{ qq{rqqFFfi (idqT 6d6q qrk6 rdft (

Eqr+srft ffi v{+-r{qr Gfrsil m erqfcq f

*ii

il.Eftqrzw Cftsrcmcor erfrqz.tB zgTarqiT yrruT

qg fi{efrr frFABil r+-rr tfr-a srrql t61, yRrefi $[dr, vqirrq rrf,r, ffi, drRr vrq-ft,
+ffi fr, irrSr?, teTEII, 

"rya,, 
q{ Frt, Em{rgr, rn$ rrgr, vqr(, gfu}r{ tqr vrn+a-qr

rft tt, frqq, TB. rt{, q{+} qrrErs, Rosq +} qfttsfr{ r& errm {sH FftTT
rr($ 6rfrq d tffi$frwrf (Eqrr qq qtFr( +.r{a-q TETRFT frfr, TerH, qr6q?Dq den
q-srtror frE+6€, var+r'ft# qmwft, vril"tft, yEfrwT ( qg rRe} q{ frf, rr<qr{E€ ffi
{A* 5.S...o , Tq* qsrrcnrTr turftqcc<qr vrilorr gi frE56r ffi ftd
vRlmt6) !-fi .{fir$ rrf Hfutq r q+trrmr+fi o.rd66 vr6ffd *{qr 61ffi q${
qq+l rrt-n qr fu rie{rqrc rnNFT (ffiq 

I

qs wft fr.r1 mpqrrtBztuo-z3Tsqm $rqurrt-rt+r qr,
i . rGo-qr m *a (qEr.I R'frft t vt+nflrTro) vo+rfrrrqr Rfrq+tatq o,r46q $r;qq

Aa?- (qGnil qtqrkn fr{r
o lltl Bfts{ffi(qT sTtRItt ftq-flr E,dT.q Furrr+t Enft Tr+il{r frS rurry*1o *-

Eftqil rtr+a, gq-qTq < funq-toqr)
o sr Gk{d vafro<"rqr rqrftq il6 ( EUflTdRr E?r<ftrd ffi $q6d{E} vo+rfurqr

rFr ffi +qqT dsqr ri$ (gE rrur< ft?y
. lffiq qtqrT 

N'qr fiS tqrq ffiry frny

{rBq qa ri{Hur dqT eqrfefl.r{ i6r*6-{t, Ekil=Rur (<qnr ilrTr rot ++ olda-q t T. nrn qertm {<qq a.rd*_q 6rqFqq_{ a.rdHfr Q osq
^a.
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fr'er qr *{ rr+FTq Rfrft (
qfrqr.tS

verilfrilqr Ehq-{ t-deq qrme. r{rfr

H-sflfu+- urq v$frffii rroniq qrfi-d Gfuil{ Fil<qr qr.e.v.r.Ee6} qffi-6 yfraff Tqrft,

ffieM dqT g{rRrt qtrffi drft Fafuqrur mqr vimr.ifr
WTkd r{ q{i6r wrffi tqr detT 3rftfu Eqzr€emm nqr qrflE tq-T
drfrq

rrq Gftw{w<+r ur.a.v.vqatrr ffi+. vwrq *sa
Hn-qtfu+- EFttD'r v+trete} uqur (ffiazftEmr qrBr)

o.gffi T{ HIr+T vqrrteqr$ tqr derT qefu Eftr€snr{ Rn qrFge tqo arm*
ia.]" qq iqruR nw w@ EqFrR yrgT der rsrr BrRgb* ufr #*rge*-.
ET{srft *q er-afrqr o'rdaq
ssg& vFTrff a?Tr yqltm drfrq

Ri.o.r{a-q rurm q{
6rdH wRrf,d) ?'Tr{Tr .Trffi dqt q+ rrT yffi A o.r4aq rftilzr rrRg+1 A tq{r
{ftS6q frmsT w+1 ror <n^tr+ qr {{Hur den-'b++rqrq{ o.d-+-q amt-qr++1 T-qrn
3il2$*F gi qrqrzqrqr, qrft, +qre wra+1 Tqqr gt W, yreft€ vqqR, trr$ r{rsr, frre
fur< Bnfr E-qr6qrq-{e-ff q{ lr{ Rffiq- |

Rt.T{ kilT a$[6r Fndzf=n BrE{r{$ qtfr ff 6rdt,{
T;T iIelT qldrfiFr *{qr fufu+. t[qETRo. M frw \rq EsT qFTEr {yrftne1 frorfl
rrt6[ ffi 3TEffi{ d?Tr 3rstt;qr{ .il-r$ errrrfifr sfl\,iT qtt q.r qr+1 drfr qrrsfr
vt{rqr c{rfril frTfi frffi frqrflq, rq frrm eruqfi {rem-qrd R{ sil ( ?ft trqr +r
aq-qfurrq, T{ dorqcTre R{ qn F{rilm-iln+1 3rFdq q{qr 3rgzr.r{co furrffi BTEffi{

Memorandum of Understanding rrft t-et' rrf qg {ftffi t6q q-{ rrnfrqf f,qf
rrt fuFffi S+e Hrrftd fratqqrc+A liq rff rr{ Bnapr Aqrrft-daqrg qftnqi
ftorqlrromngTH1e Umrffi Enfr ffifi r$ qrq q5rcq6tqr f qpa1-61 mft qr=n iTsTr E1qT
rs-{ qrrfr fifu t{ rqR qErTarqqre T6rft frEtq I

RY. q{ kfl" frqqqT FIkr6-< Tqff+tfi irdqr qEqqil(fr frqntr-or vtfr Rur.arch Grant
zm dPlI qtdm{ur frTqr ffio. qT{ Ezra6rk5. ffi qtrq W EeT qFH liqr1t]-fl+} ftFrs
rrt6.r Hrft BTEffi{ dQtT BrS{FutT ffi q1NF1 qqt qt qffi1 erft qFTf,fr

ry BTEq-{Fr BTgFqH fra cfl'qtr.r F{rfr+tfi ilc+} BTfuq q,fqr BTETfficc lo wil
frqFffi vft fur-ff {&qr {o EqKfl.*r qq (tqfi den EmrcQrrr{, smru qffi, r**r
6q1 ffiqr ftF?or, b "rs, erdr+ruftq tqr uffiTft, vsgfr, +k+. Grfterar, T Ten qEnt1R

*a ar+enq-q qqr{ril 4{ ngt qilT{uRirr gspsftfr e1-.q frqq-eqr 3Ts-rr{H a3r-qr+ rrt
qtq.r{ ary< rr{ qs 'qt{6til r+q E{ rr{ ffitiq tqe=rd frqFffi {tqT{ aqn rrt q'r4qr

fi F6+.r gi r r-zrer+) ordfr{qT vild Fflhr st t yftr d.qrg q+{.yft+fia

tQ+ m ri<qq nqr Eq-+fqTT{ +l+rq, iilimtul v<uq mn sr6ft fi +r4a-qt [dxn uimrR rftqq +.rfa;c r.r':#il';" ro {qqq("'-ajgm

a

a

o

a
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qlqqT dtqrqT vi-d q-6qlT g.i qterT frgqalq tzi{rt} ffi q-;a;q6 6TdTq
ruRm eqlRr*1 qd vrFdto HRfr retq rR) ffifrn {s-{tr-{-+" ql.r{u-s dqR r-tr
elqa;dfmerc yrg 

ET 3nqE r vrarruao) q-fu drr qTqrs-{ rrft :@ ffi tqT .r{
q+q rq-+e t{qml tr-ffi T&qr St fuF-drqT {#'q vqcrEq .nri=rq r eTaqqq qwmr rrt
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ffiKrrirfi'r Erqidqil[ tqt F&rqrcq, Efrm{ q{ ETqfm{da, T itrTr qflrqR EftrFrrTrFI

a.rqtffi{€) eq q+qt<"{ iTqfir ,{qE1 lqrefi/yqfr (M vrr yM +r
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