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Abstract

(Title). Technical assessment of tree felling in west forest of Guilan province

Moona Ershadifar

Control of logging damage and improved skidding is important for sustainable timber production in
Caspian forest of Iran. Logging method often recommended for reduced impact logging and control of
damage level include planning of skid trail before cutting and directional felling. The potential of
directional felling depends on the ability of the feller to follow the planned harvesting guidelines and
felling marked trees towards a pre-determined lay. The present study is an experimental evaluation of
felling worker ability for doing directional felling and identifying the effective variables in felling error
occurrence. A total of 100 trees, with dbh ranging from 28 to 102 cm, were selected for directional
felling in a Nav district of Asalem Forest. Skid trail designed before felling and felling was done by 4
felling crew in study area. Falling path of selected trees was specified by paint on the trunk of trees and
recorded by using a compass prior to the tree's fall. After felling, the azimuth of the tree's actual fall was
recorded. The difference between the intended and actual direction of tree's fall was then calculated for
each felling group, and an average margin of felling error was calculated for each felling group. The
relationship between felling error and assumed factors such as (diameter, height, volume and incline of
trees, ground inclination, cutting surface and evidence of root on cutting surface) was investigated. A
mean directional error of £39 degree per tree felled was observed for felling operation. None of felling
crew could direct the remarked trees to desired path. The result showed that current felling is not
according to goals of directional felling. Of factors assumed to influence deviation from desired lay only
diameter and height of tree, ground inclination, horizontal angle of backcut surface and area of back cut
surface were proved significant after outliers had been excluded. Log damage was examined in terms of
volume losses by felling study area also. About 25% of all observed logs were damaged to some extent in
the field study, which could result in losses of up to 5.5% in volume. Results suggested that felling
worker in study area need more training program for reaching to goals of directional felling.

Key words: Selective logging, Directional felling, Felling error, Felling surface, Asalem




Jol Jad

LS 9 doudio



doddio -\

Ol Joo 1) by 0098 @ 00,y Slods malS a4 (510 0 e sl by, 3l eolaiul 4y saieddde S sla Jlu o
15 48,5 &g ol plad 45 ams oo sl ol Jled gl JKim 51 o)l o4 Az, s olSs Lol azdly iyl
3o S @ eoyly Sleas (e j08 a2 AT 5l 3szg ol 0og L Ko pl Gl dalsl g G e
S Kz aes 18 K (S [Los! o g (2S5 o5 DY game Wilgi oo oaile Bl 0dgi cil el (6,18 50 40
)53 10,9 oolitlSir (Sl 2 Lagos S o0 S8 St 0035 5 sla iz adlS o o 4925 Jlad
G2l )10 s 4 T 1 ceol (61 050 5l (ool S & bogie Sz Gl 5o il 5 et wdsi o
Slbes U708 5 >hb bolon Slods 2l5 L (5,1 5o 0 [Armstrong & Inglis,2000 ] 55,5 oo ob " olosws
4 &Sl gl [Sist,2000] 35,5 o0 S g Ly 0095 4 00y Sloao jialS 4 e Colgd jo a5 el (g0 0500
10,8 Oygo g SlelBl sl 83V (b Cawd (510 po o 5l S (] Slaal

Sz o peste ool 4 Lol e Gloaie 5)lo )kl @

A b cer wg dihie 4 (pw e Gl ilpese Sl S s 5 (oEShex Sle s daosl> (L@

g ol s Lk (S 4y 00y Sl pals 28,8

s 5 e ol snlin i 5 b sl Sl aslial @

s S o lin b s Loy 5 22 sl poans ool c5L @

Sl osile (Jbodd (2Ll (25092 jne So 0 o5 (ASugx edle Sy & laaiged S aaST @

jl LSLQJL?““’ L d)ua"’ ol |‘°L’~°“ LS)L)J‘.“’)Q‘.’ )'| o yd iz &S LSS O‘l‘ (Cadb Ls)bﬁ")éd }‘ o nﬁlﬁ})‘ fl?".‘ °

JysS aad all o1 (55, 5 )I..xf)...‘l; Sl ,5SB o St 5 (o el Blodo 2alS L (5,10 0,00 Blaal o 4 slailen
E9 opl Blaal o sl il iSosx e Sy o Gl il wal S adad Glasl e 3l g ddb e 00l
- [Sist et al,2000] sges o )Ll 135 3150 4 o)lg5 o alad

aipd co JoSii ) L gam cuils  sloo g0 (sadsi Jaamme a5 onile B (L0 4 dess ialS @

a2 oo S |y Lo dxd Jgamme a5 colidl C 0 ) deso als @

' Polycyclic silvicultural systems
" Reduced impact logging



03¢5 10 9390 (§,9l0)) A dedo ialS @
ol JyuS alad (Hib Josllygns Sgai pladl @lad Ak 4 e B Canl 0¥ oud J20S @S Sloal 4 e, 12
5l el O le

Ko iy ol b b piS0sm s oo 43 Cond 4250 Ve 050> 50 slasgly b sl 05 o alad a5 50 @

Do Al LiS0sm e S35 50 aSST

Cooms &y Sl p3¥ a0tS atsls (Vb Cenws @ |y o Gl a8 a0l (6y5b cops Jles ST loced bl 5 @

88,5 bt 650005 sleeg,S g LS 0 ple Cams 4 LS 0 xslail 5l @

g (6 S gl oldl s gz yul a8 5IL 00 ) colainl ahad sl Gl oSS 51 @
WS 3)lg oaile Bl (so0g 4 s Sledo Wlgi co d5is plonl s o 4 ST A5 cnl (51000 sloadlie I G adad
SIS 008 Clial ey a0l b loceend @ deas 51 U 09l 0 el oo )5 b SGST 5l ool
Lix b sl (g0 oo @ Canyd (G0 S aiil atlly | alad 1 cwlie glizl 093 50 adile 0 5,5 e
Mzl ol o gyl &Sl 5o i ool JBlas L g 515 0550 jrms )3 dsshaie 5 yo b a8 (o SaS (b0 ail>
900l 9 Ly 00 4 asdo obml g caslbel e jo ES 0 ol 4 e Sl oo 995 o Ll
- Sl 035 w4 (5,5 caml a5 il pla by, wiejls olpl i sl S 8 s b odg [FAO,1997]0s 5
QIS e 95lg caile
Ly Goos Glaps) a5 waoie lis (oly (om0 (o9, @ lopose ) G by 0085 & 0o)ly Sledo

aoe 5l NTg> o5 5 LiSesr solKins codlad b buse wailogdl (L5 a5 59, » ol bes coluwe

OO IRN [VORNET SV IR NP W-C e ‘5{‘..\.’2.3‘ Fo 9 )0 0dd ousliv oS o )0 AY/D ¢ oog L. s
modes wld [VYVY cmlailon (09,5 i 5 Jld (JWig) sy9loly sloog,S a1 i Wog S 1> (6 0y
A S gl sbly o ‘G‘eota.'; é.la_e cle & aS oy &L:M.;ﬁoo; & by ‘Wi > olade
3 NS5 Jelge cppiilol 51 (Ko olsie 4 alad a5 ol ools Gl ob (g 00 clbailie L& 4y 03l Slodo
oailagdly (L350 & 30,3 VU VY bawgie j5b 4y osz aosi alose (sl lsie @y e il s 0358 ) ol 592
Jyame wiilgiico (o5 4 g 2l )18 s il Vol B0 ()8 audlS’ jo L5 )0 ol o yo YT g a5 il o ]

Cooms a4y LS00 Coloa gl oW b adad Sldee 51 8 805> sl yme (>lib aims LSas 1) JKs eaw]
Y



Slllas | (S sloe o col 4525 gl 5 @il Ll Glojle Joallysiws 1 o et 3l o> sl s
SlaSaes oo i iS0sz Gl s G 4 (L5 0 Colan gadlllas .00 )8 ol Jled o K> )0 anwe) cpl o
Otz 3l oyS wales lay GhalS aSisr by e aSiyl (yed 93T 8 el glisly o asghite glaaiies S
adad 51 o et 5 (o S lgs oo [YTAD (gui] 00,5 o Sl (5 )5ll; 5 saile Bl 035 4 deduo g ladises 5
aS 0l ol (LS o Bl Gl 1) (g yumn a5 0,5 W Wl Jg caslraiges I ol 18 Caslie sliwly jo oad colas
5l b6 dsss 3l 5,55l s e ¢[Forshed e al,2006]asls o)ly (508 o] S0 plo a4 ol plSa (o
o0 5 e g e Sy ]y S35l 03Vl b oz sines) e L el izl LB i i s ol
[Cedergren et al,2002]. ss 5 7z, J5ox 51 s,k 4 sl eolidl

b b bl o bSKs bl Jeadlgiws sl ool slpriy Slodo g9 cpl ialS glp a5 ola gy o
sy 5 Jaalgis () 3 2 [P ABs 5 gl 5 (sloma] ol i AL 1 5 dages 5 (2502 (o
s 1y Jeoly ot gl pled 5 oads Gt 0T 51 85z Gl e sz 00 (Sl e o (35
9 e (pl a2 LT S oo pal b 1l 095 (sl (pleial) Lol (LS50 wlad ) J8 I s (6, I5 ALAS L0im3 o0
Sy9e ez lyed 4 elid o5, Ul 5 e LSy s slal wsgi il asle Slabe o355 i s
a5 03,5 b Wb oS50 )l po e Slaptunas pled 13 45 3)l0 3529 (w05 S QLR ) pease (i ool
GITGlis iz o a5 4SS ol 5l cdae g el ales als Sleas e a5 duy o Sl 4 cllils p Sals el L
[Appanah & ol aisls Jlis a0y 6 pdlin) e Slods sl Kon ditis odd Craend s 5| S8 yomns 4 Bb o0y
Slhlas GiolS 4 e il co (iS0gr (Gl s (>ib ol jon 4 oad Colan ahad sl o s Weinland,1990].
a5 Gl cabge ;o laaioes 5 ols 18 eods colas a8 o oy 5 Lol [PInard,1994] 5o ,5 cailesdl eogs 4 00,lg
(o oy 0,98 ;0 39, 00 At a5 ol SUS 0 @ dess I Clisl ] gam Boas 08 i8S mo e el
& ©9ll5 olyep & (g o g LS «STLL) 35,1 b Ol 5l cbla izres g wimo oo JS5 ) Lo Jpazme
Srytely Wb 398 Blaal 4y o Gl 05d 005 JI5 4 02 Lo 509290 5l cbla> gl Wb ool Colan alad Lol
5 Sy o b g o g5

Sl 550 33 3 A 1 b o8 cand Ll s, s | (e 0 ot b ol 5 b 0,5 U5 oo
OLS 0 ges asuiie b Sldllas 51 (S ax 5 sl oo Cwdy wiloolid] ool cytd oo 3l g cnlie Cg o i jo L]
500 S [Krueger,2004] wilesges ool 8 |, Ll Lads> cpm adad 09,5 6l oY slosal, bglas ¢ 35,1 b eaile 3L

S5y Ay Golope e BB (LS 0 pled ol cogal AlE (59 p (ASTer (2l e AL ey a5 SS0ly slpiias



oasia b po ,0iS 30 o opdize jl S [PINard,1994] oo 3 Lasie (idd L Ll 9,0 adad cu> g plete
«655] DIYAN (oo ys ] ailoogad (pnd (2 y5850 o)) (6l |y 2l gz (o slio il (59, 2 (550 2l gz (500
@5 0iloslidl alin yano (555 1 00 Lyt g 5| 83y40lye b iillae 0 a5 cllas ) 4y 30 oo sl [VYAF
b 05,5 L Ulys [Krueger,2004] o sl oy  adod (gllas)cansl 00lidl cyo a5 (g pomms b |y o Soglis b cansl p3¥
T bl §l G asdllas ) jo ols )8 axdllas 050 1) (sader H5iS S iy o Ko )0 ool Culas adad plxil 5l
s 03l s [ 5558 Sl sl e il B 5 Cunly s 1l 095 51 e ol Sl g, 4 o
0aiS (0 ol Sl e Cls  cpend c@dad IS UL 5l e ol S 5 (6 Sl Laddad Sl eolatul b pe Sges 3]
155 5 5 )k3 SaadlS ()5 slaog S 51 o a sl @b llas .cd )5 13 ol 900 @B (slizl ol pen 4 250
Cglis az o YOIY xebs il s 5 oolgitiy il e (s awsgio jaly 45 ol (Lt gl el sy 0t sumlioe
ks llas wuiS Jore po skl Gl Lo S pastiie el Gy adllae onl 5l a8 SMbl 4 azgi b ojls g
eSen o 58 (sloog 5 (ot 45 0l (i ol Sl i o (sl il cal 5 oS m gy a1

sl e glie calab sllas
by 0395 Condg b jmne Gl (28,5 15 0 L S8l (Gl e 9 23,5 ateiie (LS50 @ldad 5l J8 o8S0ex Sl jae ST
mo)l S &8l j0 AS ol (pdS e j0 E350 (Jg igd (6 lAeNe L0 Al (59, p g aine SIS ey g
OIS bl 8 Gl Sz 53 9)50 (nl o &5 Slalllas ool wdlai 1) )15 cnl plnil 1 p3¥ U5 5 (LUl (255390
dafllas pl Bz 2 00 4z 0 TY/D sgu> o ahd glhs .Sl (lylo adad 05,5 aS a0 oo Li Canl 0uls ploxl
Ol @dad sl bl 5l lade cren (Jog [V TAA e 98] 092 00l )13 a5 e 1) 28092 peao § Sl s o g
Gy b Al 050,5 caile Bl ooyl 4y 0o)ly Sleas ialS 4 e ool Colas adad slo lae b Gillas
IS 523 VD B 1, S 5l s Lamgh o Jid] s lgicse oialan ol ol 5 odid ) L5 oS
ordle Sty a 0550 pslaez Jes el 5 (LiSisz Gl 0 S 4 oSl (10,5 Sgame b ogdlay ol
o GalS S g U ans T olgie ) (iSir slapes ) 30 B sad S gl iz
Olee Gl pope (>l 5d 00 I 5 08,5 e hie o x4 (5,0, 00 ik s [Debonis, 1986]
& Jonkers,1981] aas iol38l 0o )0 Y8 B 1, aSos> 09,5 o5 g ials sy 00 B, ()l o 5l oL lodo

. [Mattsson-Marn

'- Felling error



Wgd lax oaiS lead (6 l08lis LSy ley Blas o U a0 Sl adad Sldes plol gly ley o9 Sgume
To55500,] Sl Koo @b Slkes plonil I (L (K izmen 5 Sl Sz e ($9) 2 NSl (sla,gS s
Cag S0 LB Sl Al e cnl s bg e (loj 0)lge sl 5o (S g waled ws 5 s Sl e (nFcmlie (s o ],
A5 gy p il gz e patede b s [V M eoyet] I FAS(ssS] ol o Linliil ol o 4 o calad
b ooy el (ped a5 WS QL) (6 B 35 sbml (25900 )] sl (somlie slosaly bglas (g5 oo 230

[Conway,1984] 555 x5 o8 (L2852 Sldas iy oailarBl 0058 4 oo (S
wsz 5 odilagdl LS Lads jslaie 4y 00,5 eailedl 0058 @y gux Blodo s Wi oo a5 Cenl placJled 5l alad
5 S0 O 0 &l 5o b wigds 0oy I LSSl ST aisd 00 )15 @ alad o ST Wb wsods
odiledls 0095 b acghate C o 4y Bolal Cua SO po ol L el (Sew 90,5 adad 5y alils Lads g sl 00
s GialBl ) oex BN (ol Gy 4 Oyled b wilg o canlinl il cgx> [FAO,2004]00 5 o)y Sleso
4 byye Dlalllas a5 (gy5k oo oo (59, 41BT 10 5 (w55l oy Sl o (lpl el slo Kz o (97 ST oses
9ol SYlosz has 5 oS sl 5o Ghjlon Sldes plnil a5 ols Glad (gl o g0 itz STy 5l (L56 gz
Sl el Wl o w650 o)) b canlial ala g [VYO Ve iy o] 00,5 o gz (oo oY 3T ey sl
aad blos 5,15 518U osm I NYVFsolec]os 5 (29,5 Coz a0y MFY sg0m B MWl & g0 4 s>
o 4k b il 8 L dglie 5 o Seome 0 7 Aoy 45 lo s A2l drgs 4B 5 e o 03
[Gallagher,1985] .a5,ls Jlss @ 1) (6,565 gz MWy 03385 oo sl » (5508 gl b slaonsS (JS& (5,590
55 adad alews olgie 4 Logos (555900, 45 Canl 590 4 o)l Jlod sla JSe> Lul 5 [Greene &McNeel,1987]
aig3p 008 oo ooliial pa (1250 Jad 5 gl (S5 La e sl dlowy Gl Sl Al gy o0 )10 Gl Jled sla o
03905 Jghtio lgenls g jlocas ( SliwnsS glaasals jo adad (gl 1) o] 5l eoliwl YU adad e s g S (39 ¢pS 4yl
0555 3,50 ;0 (oS SleMbl Jg5 el 000 5 5T a5 sl (55050 Wle o Sz cpl 50 (557900, 5l ool wix o
O b 5 S ol ooy S (5300 s 45 el Sz oeled e Slibae a2l e Sy b Jac ol

AR o u,....s‘)B‘ ‘) )lf ‘5..7:...: R 6)535.90)‘ 6‘..\..0 9 yw 9 U”"))‘] ‘LQ; €139 LJ"‘ » OS)LC Ml)so



il 2y Jolpe Jolds Sz 55 00l 08 alad codlad jo

ous J yiiS adad plxil gl SoloT-1-)

b LU s 35,5 e st ol sud Ol JLais yee fab 4o abad sl aS o bl B, Sees 4t 5l ool b
S ok 1y ca e olasi az g g9y0 | aad Wb (ol e a5l @lad (slaog S 4T WS e atine adlate b3l s
)3 & e 3l e el (Sl @i (Slmog S o ShaS o 5l Sl (6l celie (Gl alol Laisanles 1lad )
b ojleym o BlLbl g cd e plulid 5 cwyp 4 Wb (250, G2 (59, 2 o 20 9 ojled Cud, g od (5 lSailes

1oled (6 S peeal 2 3)lge 8590 50

S50 &had 8)90 30 (S peuai —1-1-)
5 &kl Gl oS preal 305 (o0 (g p 0 G ISALI B0 10 (Suws 9 o JBF 5 al> e a0
Gl s «5yl0l5 005 woailarBl (L3 e (185 L o b wl 55 5 o)l (S (zgigee)l 4 2l ol
adad Sl aSalBon 00,5 0)ly acshie S0 a4 ol JBlas a5 WS o Sl S0 Sl gl 1) (6 s« oES0s>

355 ol ca o o] adad 5l wlgs o 0,0 939 0dileudl 0043 4 dedo ol Jlaxs! o a4y 550

cdl e pmmi—Y-1-)
[FAO,1997] wyles pladl 135 5 l00 roats dr S Wil (2 y59 500 )] 2l gz (a1 J3

45 o9 soges @

(a5 j920 b LLS)I o glond (i3u (59) g6 J& S50 e @

Sy aasls Conige @

sglme Gl 4 250 ad gl Jlxl @

Sl o 53 (L33 plo b (SzsS sloo)s o Kinr (59509088 s )3 39250 Wlge 43,95 Jliol @

b hjg Sz g Lo @
AT ol ol 1,55 ol olos el GBlpmmil iy el g 4y o i 0 Ol gl o O ppns a5 ol
S Slog S alewg ST alad el JSie (5 pal Bl (Son b ST (ST Sl g od Colas alad o5 WS e
Db o) a8 el (pl gline @ oad J S alad g plonil ead J 1S & jpan Glsise 955 elnil oy (el 5 e

. [FAO,1997] o5 wilyy s,obs



NSRRI SV

58 o S gz Sl @

23,5 5 )lg onile Bl ooy 4 Oyl JSlos> @

355 g laaies S g55 @
gz @i g Sledo 1alS 5 (2l g Ble (e g (i) S350 (ermb bl bl 2 | Sl Cex (2 gige0)]
Cooal Jol az o 50 1) (b hled b (255500 )] Bl aLils d92g gl 398 slacgr a5 Gloj WS (o0 DL
Olgi ojlail ax 1) ey G aSyl cally asils 099 Dljas 1 oolainl b cdl cyo s Sl a5 o28lge jo 0400 1,3
B, S350 dsS g o] 059 e hled ol 4y (Kt w3l aibled Cqz ) e 4 Su p0
ol »ogde [Cedergren ef al,2002] oS jlug az 30 Yo b wlgs o oo ol il cga a0 s ol aiels
5 oolil 35l so s a3 1, 09,5 tas! g Cansl 5o yeé gl o5l b g STyl (gl Jiled cgr il cgr 5o alad

g0 ka3 ey golatil s, ol Jlad glaSir Lulod ) az s b gz oot ¥Toile BS pized 5 585

s gl B 40 oges sokl-Y-)-)
{FAO,1997] anylas pladl 535 0,10 4y S (285 4 by (1SS 5 (7 554 o)
G5 bbb anles ST g yglol g wsSil g ol ald Slilas plool gl golo g5 4o 3l 1, i p0 GlLLI @
505 sl ol el
3,05 3929 Wil pp ] (5555900 )] A el (\Sae 4 S0 a5 JBs 40 Ad g5 s 4 Aigd elae @
s 055 b £ & degha <5 £ ) ol (Koa 45 (shotis Wl oL @b & o o33 g > @

b 09,5 a1 LiwalolF1-)
2,50 a5 0 1) 550 lee b >y 5gee )|

s ST g 4y a5 obaasly plo b ond Sis cloasls jpam Jlasl @

Caigd Dy Bl 4y g 0 5 deghie S0 0,95 Sl 0 Cenl S &S Gloduwgs (LS 0 jeas ! @



