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~lbVl(9lVl~n'lJ€l..:Jenml"1~l't,lbil~mj'~b'VI(9l ~l~l'mbWmU'U€l..:Jr-1,J'j~n€l'U~b~~nn\.dl cr M , , , 
1~~1'Ubb~~~€l..:Jr-1,J'j~ne:J'U ';J~~1"111~G1~~'Uth~~11~..:J~..:Jtl'U (Interaction) b~€l'U';J~~1~'U';J~~V1~..:J bil~m'j 

b,J~~'UbbU~..:J';J~m~Vl'U~..:J'U';J~~~'U 'l ~1~ ~1~ViI"1Vll..:JhI1'UVll..:J~bm~1~ ';J'Uhj~1~1'j,wn'U~~1~ n';J~vh1'iX 

bil~1"111~b~~..:J~€l m'jbn~ mj'~ bVI (9l'lJ€l..:J en ml"1 m'U1~ 1'U'U';J';Ju'U~~~eJ..:J'lJeJ..:J1U'j bbm~1"111~U~€l~Jl~';J~b U'U 
q q , 'I 

~~~eJ..:JVI~n';Jln~1~'U~'VI1'j ~..:J~bb'U1Vll..:J1'Um'jeJ5'Ul~ ~eJ m'j1-U'jubb'U'U'lJeJ..:J cr-M (cr M Model) ~..:J
'lJ, 

u'j~n€l'U~':w 

Man 'U';J~~';Jlnm'jm~vil'lJm~'U~~, (Human factor) 

Machine 'U';J~~';Jlmfl~€l..:J~m (MateriaL Factors) 

Media u';J~~';JlnMn'l"lbbl~~€l~ (Environment Factors) 

Mission u';J~~';Jlnm'jil';J (Mission Factors) 

Management U"il~~';Jlnm'j'U~V11'j~~m'j (Management Factors) 

Gl, MAN 'Vl~eJ Human factor (~~~6il'iiJ-.5'fJ) bU'Ue:J..:Jr-1U'j~n€l'UG11Aqj~~~ ~..:J~lbVl~ 

'lJe:J..:Jm'jbn~€l'Ul1bVl(9l ,1'U ml11tl'Ul1 MAN bU'U~lbVl(9l~lnnl1~e:J~~~ ~cr ~..:Jbil~"illnI"111~'Un'l"l~€l..:J'lJeJ..:J())1, , , 
~'U~~be:J..:J ~..:J~1~1'jmb,J..:Jbwn~e:J~e:J€lfl1~bU'U sn ~n~ru~ ~€l, 

e.e Physiological Error (FJ'JI3J'Un'WieN'VI'N~'if'r::) bod'U ~m'l"lhj'l"l~€l~ V1~e:J 

1"111~hj~~mru'lJ€l..:J~1..:Jm~ 1"111~~1 ~~er'Ubil~"illnm ~lb~'I"I~~ ~'jl m'j'lJl~U'j~~'Um'jru m'jVl~..:J~m'l"l 
'lJ , 

m'ju'U bU'UI'1'U 

Gl,l£l Psychological Error (FJ'JI3J'Un'WieJoJ'VIloJ~t'Jl'iJ) bod'U Mnl~en'j~ru 

1"111~tl..:Jd~ 'lJl~1"111~~'U1"il Yi'1"1'UfI~ 'UfI~neJ'U1~i'1..:JU'jl'jf:l'Ul m'j~'U~ bU'UI'1'U 
, 'lJ 

Gl,m FJ 'J13J'Un'W1eJoJ'VIloJ1'mJU5'r'r3JU~::;foJu 'J~;eJ3J bod'U ~n~ru~(9lnVle:J~~l"ill n 

'U'j'j'l"l'U'j~ 1\9lJ'U5'j'j~ I"il'U~~1"111~b~e:J bU'UI'1'U., 



l£J. MACHINE 'Vl~eJ Material Factors 'VI1J1EJt1-:1 eNfhJ~~fH)'Ubfl~e:J-:I~mn~ 'VI~e:J 16'1111, 
bU'Ue:J-:lfhJ~~ne:J'U~~fI111JG'11fi'ru~e:J-:I~-:l1J1 "il1n MAN t1-:1bb~'J1m~e:Je:Jmb'U'U m~1-u-:l1'Ubbr:1~m~61le:J1J,j1~-:I"il~" , 
1~~oUe:J'Un~~e:J-:lll11 bb~e:J-:lr1tJ~~ne:J'Ude:J1"il bnl11 m~b~e:J1J~ru.ll1~\?l11Je:J1 ~m~l-U-:l1'U1~ b'l1'U Dty'VI1f1111Jr;11"lJe:J-:I 

16'1111 f1111J'Un~~e:J-:I"lJe:J-:le:JtJmru~1-:1 6"J bU'UII1'U , ,I 

GTl. MEDIA Vt~el Environment Factors vt~1~ti\l "Jl1~bbdVl~eJ~vt~eJ~1n~1~Vl€l~ 
" 

~~'Vl'J1-:1m~tJ5~~-:l1'U~1-:1 1 bb1.hiJ'eJn bU'U 1D ~n~ru~ 

m.@ Phenomena Ae:J tJ~1n!Jm~cl5~~1J'lf1~ bU'U~-:I~1~6'111J1~(1f11'U~1J 
'Vl~e:l 'U~'VI1~~l11m~1~ 1I1e:l-:l'Vl~m~EJ-:I~m1'Ub~EJ1 b'l1'U bb6'1-:16'111-:1 e:lru'Vlfli) fI111J~'U 6'1.ll1~e:J1ml"1 bU'UII1'U , " 

m.1o Facilities Ae:l ~-:lrl1'U1EJfl111J6'1~mn V11J1EJt1-:1 e:ltJmru V1~e:l m~'U~m~, 
~1-:1 1 b'l1'U bfl~e:l-:lVl1J1EJ ~tyty1ru m~fI1'U~1J"il~1"il~V11-:1e:J1ml"1 m~~I11~e:J~m'l1~ bU'UII1'U ;-:lD"il~EJd 
6'111J1~(1f11'Ufl1J V1~e:J'U~V11~~l11m~ 1~, 



e: MISSION 'Vl~el ,1l1'an~ Jll'~n~~1'1 1 ~~iirn1~b~EJ'IbbVlfl~1'1n'UBBflhJ ~'1~~~B'IH 

rn1~~rn1~'I11'U1fll bbVlfl~1'1n'U b~'U fll'rO'U'1J'U~'1rn~ EJ6'l1~ 1~ m~'U'V11'1fl1~U'U~~~1'U'I.11'UYh~iifl1~~TUv g~ 'U 'U 

'V1~Bfl1~U'Ub -rr11'lJl'lJ~EJ6'l1~~'U'Vlm'l1 'Ufl~~b~6JJ 'Vl~Bfl1~U'U1fl~mi~b~6JJ~'U'vhfl~'UEl'l 1Elfl16'l~~ ~b~:ailln'U , , " 

6'lm'l"lmfl1l"1~bG'l1~1 EJ iirn1~ btJ'U1'lJ1~6'l'lfll1fl1~u'U'lJfl&i VlG'l B~~'Ufl1~H bfl~B'IU'Uffi~1~~1Vl~i\j1'U 'V1~B 
~ ~ 

bbJJm~~'1b~B'I'1JB'I1 'UB'Uill1Vl'1JB'Itrflu'U~1~1~-r'Ufl1~~Elm EJ nb-rr1El EJL'U~1 EJ'1JEl'l,j~~ EJd~1EJ 
It ru '\ \J 

«. MANAGEMENT 'Vl~el 1l1'aU'i'Vl1'a:5't'l1l1'a fl1~'U~'Vl1~~~fl1~J'U btJ'U~'I.11~'1bflVll1 
b~m-rrB'In'U'VlflB'Irl'lJ~~flB'U ~'1~Ell1btJ'UB'Irl'lJ~~flEl'U1'V1'\J rn1~~~'l"lm~~1'1 1 b~'U fl1~11'1bb~'U 'U1EJ'U1EJ 

fl1~n1 n'U~bbG'l fl1~~~6'l~~'V1-r'l"lmm e)1'U1~fl1~ti1~~'U h rn1~-r'U~~'1lB'U ~~~'1'V1~1EJ ~~,]11'lJ~fl1~bn~ 
'U '\ 1I 'U 

tl'U1ib'V1Vl B~1'11'Umru~fl'\.~1'1Jtl'l QANTUS Boeina frla::frl ~~'U1(lG'lBBfl'UBfl'V11'1~'1~~B'UbijB'I b~B'Im, , :> 

~1fl'V11'1~'1 btJEJflt11 ~1flfl1~6'lEl'U6'l1'U'l"l'Ul1 fl1~G'l'l6'l'U1~J'U 1~1~fl1'1 u'l"JG'l'Ub~~~ 'Vl11iXrn1JJb~16'l'lfll1'lJfl&i 
~ 

ilsennu n'U'V11'1~'1btJ EJ flt11'Vl11iXbn~fl1~~'U 1m, b~El~El'l1'lJ~~'U b'V1VlJ'U'V11'1'U~~'V1 "1 ii'UlmJ1 EJ1~~El'lfl1'1, 
bb'l"JG'l'U b~~~ 1'Ufl1~~B'UG'l'l 'lJ~~flB'Un'U1~1~iifl1~!JflB'U~~1iXtrflU'U1'Ufl1~G'l'l'U'U'V11'1~'1~iiJ1-rr'l 

m'l"l~1~~'1'V1~~J'U~~~B'Iiifl1~'U~'V11~~~fl1~ (Management) 1iX~flflG1 (Man) uae 
bfl~tl'l~m (Machine) b'V1ijEl~'1bb1~~B~ (Media) bbG1~m~n~ (Mission) btJ'Uti11El~1'1~~'1JB'Ifl1~'U~'V11~ 

rn1~'lJm)~~EJ'V11'1fl1~U'U l~EJ1~ bb6'l~'1m'l"l~1~'U'V1'U1'V1'1Jtl'l~1 EJ'U~'Vl1~1'U fl1~,jB'In'U B'l1&ib'V1Vl 'V1~B 1'U'V11'1, , 
fl~'U n'U t11~1EJ'U~'Vl1~vh1~B~1'11~ii'lJ~~~'V1Bm'l"l ~1 EJ'U~'V11~nm~ btJ'U6'l1 b'VlVl'1J B'IB'l1&i b'V1Vl1~, , , 



nu tfl~eN~n'a ~.JU?~;eJ3J (1m~B:ut~'1b.vl~1~U'l~~'1Jtl'lm'jfl'lbU'U~'1~(1m~:Ub.vllJ1 
~ ~ 

tlil Wll'jn'ltr bu'U~'1~~n bti'U(i1~tllil:Ul1 'U n1'jtJ5oJ~n1'jn1'jU'U'~~'1~1 ~Vl"vjl'j ua ~'l"m b~tl'U ~'11 'Uml:Ub U'U'l~'1 
bbG111'Un1'jtJ5oJ~m'jn'l~n'l ~hHj01iltJ5lli\1'Ub~tl'l'1JB'Iml:utJ~tlliltl~tl~l'1bu'Uiitlm:rl'l"m ~1'1 u~'l~'1 tlil ~ 

'l~tJ5oJ~1'Ub~tl'l'1Jtl'lml:utJ~tlliltl~ bV1~'1 bbfln1'jUtl'ln'Un1'j'Ullil b~'U bb~~ml:U(i11~ bvhJ'U b'jltll'ln~111~11 

m'jfl'l bU'U~1'U~~1I"1t1J~'1"vj~'11 'Utl'll"1tJ'j~ ntl'U'1Jtl'lml:utJ~tlliltl~ bntliJrl1m:U11 ~'11IiliJBVl5'V1~~~1il1urns 
b~tl:ut~'1bbt:-J'Um'V1 ct'-M 'j~"vj11'1 1"1'U bl"1~B'I~m ~'1bbdlilG1tl:U uae m'jfl'l rll(i1tl'U ~tl n1'j'U~"vjl'j vl'lJ'U 

n1'j'U~"vjl'j'l~tl~~~l u"vjU'I~'1~Iil'1Jtl'l bbt:-J'Um'V1 ct'-M vl'l~n~11:Ulntl'U"vjtildbbG1111 ~l~'U~"vjl'j~tl'l bb~Iil'l 
~ ~ , 

1~b i1'Uti'l1"111:UbU'U~t11tl~1'1 bb~\lbbn~\l bb~~ml:U~'U1'l1'Uml:utJ~tlliltl~tl~l\l u~'l~\l ~'1'l~b U'U~1'U~1I"1ru 
~ ~ 

~vh1"vjbtJ'j bbm:U1"111:utJ~tlliltl~Vll\ln1'jU'UtJ'j~~'U ml:U~lb~'l 

~lwr'U1'Uu'l'loJ'U~ti~:un'U:Uln1'Utl\ll"1mtl~tl b~tl\l ARM - Aviation Resource , 
Management ~\ln1'jU'U,j'U 'l~~tl\lvll\ll'Ub{J'U'Vi:Ubb~~~tJ'j~~Vl5m'V1~\l~1il ~'1,1b{J'U bl"1~tl'l~tl1 'U n1'j'U~"vjl'j 

~ , 
~l'Uihtl~n1'ju'U ~~mb'jn 1 J'U 'l~H' CRM - Crew Resource Mana~ement ~\l'l~*ml:u~'Uh1tJ 
~~m~tl ii''Utl~tl ~eJ'I,rnu'U btJ1~'U~1~ 61 tl~tl n1'jtJmJ'U1~,rnw(i1'Utlm~'Un'U1~b{J'UVi:U:Uln~~1il ~\l~oJ\l 

\I I" " 

'Utlnti\lml:U~lb~'l'1JB\lttJ'jbbm:ud tl~tl mruPim~n Sioux City ~bflliln'Ub~~TU'U United Airlines l!:J~l!:J 
bl"1~tl\lbb 'U'U DC-(9)0 HYD tlilml"1~tl\lu'UJ'U~qjb~~'j~'U'U1~Iil'jtl~mr\l~1:U'j~'U'U vll1~ Fli~ht Control hJ 
~1:Ul1(11-un1'j1~ bb~,r nU'U~\l"vj:UIil'U'Ubl"1~B\l'iJ'U'li1CJn'UoJ\lI"1'U bl"1~tl\l'iJ'U tlil~ 1otl'n1'jb~\l/~ tl'Unl~\l bl"1~tl'l~'U~ 
~\lilmb~~'1J11 'l'U~l:Ul'j(1n~'U:Ul~\l~'Ul:U'iJ'U Sioux City 1~ 'l'Uii~'jtllil:rl1(i11~'U1\l~1'U (b~CJ:rl1(Jl (9)(9)(9) 1"1'U 

'lln (9)~ct' 1"1'U) (n~11n'U11 1"1'U~b~CJ:rl1(i1~1'U 1"vjwJ'U b~tl\llJ1'lln1~.vl1t 'V11il~~\ln11~tl'lb:U(Jl'j bb~~n1'j~l'Gln 
~ ~ 

1"11'U'l'U(Jl1CJ b~B\l'lln b41"vjtil~~tl\lb~m1m1'Un1'j~Iil.vl1t 'V11il "vj'Gl\l'llm"vj(Jln1'jrut1 FAA tlBn.vBfll"vj'U1il11, 
'jtl'U 61 ~'Ul:UU'U 'l~~tl\l hjiJ~\lillil'1J11\l~ b{J'UtltJ~'j'jI"1~tl n1'jtltltJ) mCJ"vj'Gl\l1~1~:Utl\l1 i, ~'11nU'UbV1CJ\ltl~l\lI ,~ 

b~m bb~:UB\l1 tJ~ml"1'iff'U~'U~1CJ ii''U~tl "li1'16/imJ'lh~'1 ~\lbfllil t tJ'jbbm:u MRM - Maintenance 

Resource Manacernent ~'U 'l~'U~"vjl'jB~l'1h 1~'lil\l61!B:UU1'j\liJtJ'j~~Vl5m'V1~\l~1il1'Un1'jvll\l1'U vl\l 
;:, 'I '\J 'II 

~1tl~1\l 1'UmruPin'1jl'1J tl'l'lil\l61!tl:UU11'1 British Airway Fli~ht ct'~~o vlln1'jbtJ~CJ'Um~'ln~tl'l,rn'iJ'U 
'lil'1I"1'Ut1 ~tJ'j~~'Un1'jru:Uln11 mo U'j~"vj11\ln1'j(1tllilbtJ~CJ'Um~'lnJ'U 'lil'1bl"1~tl\l'iJ'U1~-rr'UiJtl(i1~lilb 'UB4 

~'1~1il1tl bV1CJ\l bbfl"vjU1 CJ~\lb~ nn',i1iJ~~ b:U(i1'j b~ CJ~n ~1 CJml:UbI"1CJ~'U vll1~'j~"vj11'1n1'j'iJ'UJ'U m~'lfl1~"vj~1il, 
tltln1tJ ntJ~'U1~(1nlilliltltln1tJ~1~ bb~,rn'iJ'U~~tl\l1"11~IHvr'U bb~~b1CJn~m~tl:Ul'li1CJ~'UH"vj'Gl\l'llnJ'U ~\l 

~ ~ ~ 



"Vl~~vi'tJlJ1E1'1~um)VlJlEJ 'OJ1mVl(i1fl1~ru.Qvh1~\~11~\~'Wm1lJ~1b~'OJ'tJeJ'I CRM bb(i11'W'tJru~b~EJ1nvh1~\nVl, 
MRM ~1'1bf1~eJ'I{j'WVlnf1'W~u5oJ~'11'W lii'eJ'Iv11'11'Wf11EJ11ii'~i1eJ 1'W{j'OJ~oJ'Wffiv1~1lJbeJ1 CRM uae MRM 

bU'W ARM b~eJ'I'OJ1n fl1~{j'Wlii'eJ'Iv11'11'W 1'W~n~ru~VilJ ~'1'OJ~lii'eJ'Ii1fl1~tJ~V11~tJf1mmVln~1EJ~bMm-ueJ'I, , 
1~bnVlU~~~'Vl5f11'1"16'l'l6'lVl bb"~v111~fl1~bnVleJtJ1ib V1(i1" Vl "'I'I.J , , q 

****************************** 

liI ..

b€l miTHJ1 'I € I '!:
 

(9), Aviation Safety 1VltJ 'W111eJ1fl11"11'l~ 6'llJ'tl'Wn bVitJlJbVitJ'l.J~I'lt1 'W1tJ'VlVl1~6'leJtJ6'l1'We:nfl1l"1tJl'LmtJ1ibVlI'l
, , 
~1tl b'Vlf1'Uf1 neJ'I6'leJtJ6'l1'W neJ'I'U~ JltJfl1~{j'W mlJ'OJ b~'VlVl1~eJ1fl11"1 

lv. fl1~~Vl fl1~fl11lJ b~tJ'I'tJeJ'I eJoJ~ bVl(i1~ bnVl'OJ1n tJ1'W'I"I1V1'W~f11tJ 1'WtJ~b1rub'tJ(i1U f1tJ1ifl1~fl1~{j'W , , d.J 

Risk Management of ground vehicle accident in airside operations 

'tl'W~~tJ n"1'1U~~~~~, 'U11~'W 
'" 


