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#("%(1%5%++"% 1-#31"#'1-+%+)% 1%2"5%+&-<)/ " 5%1-; 31"?)$-2')2) ) .-@)'4, 
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=1"(%+6 .+-+)/ 3" #""'(%'#'(=>@%/ '%5-')2%. L=&=7) #2"11%2')1"(-++45) # =7%'"5 
+-<)"+-$6+4;, 1%,)"+-$6+4; ) 5%#'+4; "#":%++"#'%/, "+) 5",=' #'-'6 "#+"("/ &$* 
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2 &%/#'()>, 31%&#'-()'6 #(") .-5%7-+)* ) 31%&$"0%+)* ) 3"&%$)'6#* #(")5 "34'"5 
( 9'"/ #(*.). L"$%% 3"&1":+=> )+?"15-<)> 3" 9')5 ("31"#-5 5"0+" +-/') +- #-/'% 
DNL BEC 3" -&1%#= "##$%&&'''()*+,('",(-.#&).&'"3#4')45,&")36#"4#,$-71&).8-+,.9).#4
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O- 31"'*0%+)) (#%," 3%1)"&- -+"5-$6+"/ 0-14 #$%&=/'% 1%2"5%+&-<)*5 5%#'+4; 
"1,-+"( .&1-("";1-+%+)*. 
H)??%4B1&*A/% ,4)="*?2@# /%5,%4*/@4@ &).?@=* ?)5* 

• M'-1-/'%#6 3"&&%10)(-'6 31";$-&+=> '%53%1-'=1= (".&=;- ( 0)$4; 3"5%@%+)*;. !1"(%1*/'% 
'%53%1-'=1= # 8 &" 10 7-#"( ='1-, ( 13 7-#"( ) 3"#$% 22 7-#"(. B )&%-$%, '%53%1-'=1- (".&=;- 
( 3"5%@%+)*; &"$0+- :4'6 +)0% 32°C &+%5 ) +)0% 24°C +"76>. E#":%++" 9'" -2'=-$6+" &$* 
&%'%/, $>&%/ #'-1A% 60 $%' ) $)<, #'1-&->@); ;1"+)7%#2)5) .-:"$%(-+)*5). 

• P#3"$6.=/'% 31";$-&+4/ +"7+"/ (".&=; &$* ";$-0&%+)* 0)$)@-. D#$) 9'" :%."3-#+", # (%7%1- 
&" 1-++%," ='1- &%10)'% (#% "2+- ) #'-(+) "'214'45): ( 9'" (1%5* '%53%1-'=1- (".&=;- +- 
=$)<% +)0%, 7%5 ( 3"5%@%+)). 

• G5%+6A-/'% '%3$"(=> +-,1=.2= ( &"5% )$) ( 2(-1')1%: &+%5 .-214(-/'% "2+- ) #'-(+) (%#$) 
%#'6), "#":%++" %#$) "2+- (4;"&*' +- #"$+%7+=> #'"1"+=; (42$>7-/'% )#2=##'(%++"% 
"#(%@%+)% ), 3" (".5"0+"#'), 9$%2'1"31):"14. 

• !"(%#6'% A'"14, =#'-+"()'% #"$+<%.-@)'+4% '%+'4, +-(%#4 )$) 0-$>.) +- "2+-, ( 2"'"14% 
='1"5 ) &+%5 #"$+<% #(%')' #)$6+%% (#%,". 

• N-.(%A)(-/'% ( 2"5+-'-; ($-0+4% 3"$"'%+<- - 9'" 3"5"0%' ";$-&)'6 (".&=; ( 3"5%@%+)). !1) 
9'"5 =(%$)7)(-%'#* ) ($-0+"#'6 (".&=;-. 

• D#$) (-A% 0)$)@% ":"1=&"(-+" 2"+&)<)"+%1"5, .-214(-/'% "2+- ) &(%1): 9'" 3"5"0%' 
#92"+"5)'6 9$%2'1"9+%1,)>, +%":;"&)5=> &$* 3"&&%10-+)* 31";$-&4, ) #+).)' (%1"*'+"#'6 
+-1=A%+)/ 9+%1,"#+-:0%+)* ( (-A%5 1-/"+%. 

• O%2"'"1"% ":$%,7%+)% 5",=' 31)+%#') 9$%2'1)7%#2)% (%+')$*'"14, +" 2",&- '%53%1-'=1- 
(".&=;- (4A% 35°C, (%+')$*'"1 5"0%' +% #3-#') "' '%3$"(4; .-:"$%(-+)/. O%":;"&)5" 
":)$6+"% 3)'6%. 

I/*4*A/%(- 2% 2*=)?1/-(0 2* B*4%  

• !%1%/&)'% ( #-5=> 31";$-&+=> 2"5+-'= ( &"5%, "#":%++" +- +"76. 

• D#$) 9'" +%(".5"0+", 3"&&%10)(-/'% ( &"5% 31";$-&+=> '%53%1-'=1=, 31"("&)'% 3" 2–3 7-#- ( 
&%+6 ( 31";$-&+4; 3"5%@%+)*; (+-31)5%1, ( ":@%#'(%++4; .&-+)*;, ":"1=&"(-++4; 
2"+&)<)"+%1-5)). 

• M'-1-/'%#6 +% (4;"&)'6 +- =$)<= ( #-5"% 0-12"% (1%5* #='"2. 

• P.:%,-/'% )+'%+#)(+"/ ?).)7%#2"/ +-,1=.2). D#$) (-5 31%&#'")' '*0Q$4/ ?).)7%#2)/ '1=&, 
$=7A% 3%1%+%#') 9'" +- #-5"% 31";$-&+"% (1%5* #='"2 – 2-2 31-()$", 9'" 3%1)"& # 4 &" 7  
7-#"( ='1-. 

• M'-1-/'%#6 +-;"&)'6#* ( '%+). 

• O% "#'-($*/'% &%'%/ ) 0)("'+4; ( 31)3-12"(-++4; '1-+#3"1'+4; #1%&#'(-;. 

;% ?),@(+*A/% ,%4%J4%&* /%"*, ,%A/% ?)(/*/)$2) B1?+)(/1 

• !1)+)5-/'% 31";$-&+4/ &=A )$) (-++=. I"0+" '-20% &%$-'6 ;"$"&+4% 2"531%##4 )$) ":%-
1'4(-+)*, )#3"$6."(-'6 5"214% ;"$"&+4% 3"$"'%+<-, ":')1-'6 '%$" 31";$-&+"/ ("&"/, &%$-'6 
31";$-&+4% (-++"72) &$* +", ) '.&. 

• O"#)'% $Q,2=> ) #(":"&+=> "&%0&= ). +-'=1-$6+4; '2-+%/. B4;"&* +- =$)<=, +-&%(-/'% 
A)1"2"3"$=> A$*3= )$) 2%32= ) #"$+<%.-@)'+4% "72).  

• P#3"$6.=/'% $%,2"% 3"#'%$6+"% :%$6% ) 3"214(-$-, #3)'% :%. 3"&=A2) – 9'" 3".("$)' ).:%0-'6 
-22=5=$)1"(-+)* '%3$-. 

• !%/'% &"#'-'"7+"% 2"$)7%#'(" 0)&2"#'), +" #'-1-/'%#6 ).:%,-'6 +-3)'2"(, #"&%10-@); #-;-1, 
-$2","$6 ) 2"?%)+. 

• DA6'% +%:"$6A)5) 3"1<)*5), +" 7-@%. P.:%,-/'% 31"&=2'"( # (4#"2)5 #"&%10-+)%5 :%$2-. 
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H)5)J*A/% )+4@B*#K15 

• N%,=$*1+" +-(%@-/'% 1"&#'(%++)2"(, &1=.%/ ) #"#%&%/, 2"'"14% 31"("&*' 5+"," (1%5%+) ( 
"&)+"7%#'(%. H%5, 2'" "'+"#)'#* 2 =*.()545 2-'%,"1)*5 +-#%$%+)*, ( 0-12)% &+) 5"0%' 
3"'1%:"(-'6#* 3"5"@6.  

• E:#=&)'% # 7$%+-5) #%56) ("31"#4, 2-#->@)%#* 3"(%&%+)* ( =#$"()*; -+"5-$6+"/ 0-14. 
F-0&4/ ). +); &"$0%+ .+-'6, 2-2 #%:* (%#') '-5, ,&% "+) 31"("&*' (1%5*. 

• D#$) 2'"-'" ). (-A); .+-2"54; 3"&(%1,-%'#* 1)#2= &$* .&"1"(6* ( #(*.) # -+"5-$6+"/ 0-1"/, 
3"5",)'% )5 3"$=7)'6 +%":;"&)5=> 3"5"@6 ) 2"+#=$6'-<)). !"0)$4; ) :"$6+4; "&)+"2" 
31"0)(->@); $>&%/ +%":;"&)5" +-(%@-'6 +% 1%0% 1-.- ( #='2). 

• D#$) 3-<)%+' 31)+)5-%' 2-2)%-$):" $%2-1#'(-, 3"#"(%'=/'%#6 # %," $%7-@)5 (1-7"5 ) ='"7+)'%, 
2-2 9') $%2-1#'(- ($)*>' +- '%15"1%,=$*<)> ) ("&+4/ :-$-+# "1,-+).5-. 

• !1)":1%')'% +%":;"&)54% +-(42). !1"/&)'% 2=1# "2-.-+)* 3%1("/ 3"5"@) ( #$=7-% 
+%"'$"0+4; #"#'"*+)/, #(*.-++4; # -+"5-$6+"/ 0-1"/, ) &1=,)5) 71%.(47-/+45) #)'=-<)*5). 
F-0&4/ &"$0%+ .+-'6, 7'" +=0+" &%$-'6 ( '-2); #)'=-<)*;. 

:("1 @ &*( ,4)L"%5' () .?)4)&-%5 

• R1-+)'% $%2-1#'(- 31) '%53%1-'=1% +% (4A% 25°C )$) ( ;"$"&)$6+)2% (#":$>&-/'% =#$"()* 
;1-+%+)*, =2-.-++4% ( )+#'1=2<)) 31").("&)'%$* )$) +- =3-2"(2%). 

• D#$) (4 #'1-&-%'% ;1"+)7%#2)5) .-:"$%(-+)*5) )$) 31)+)5-%'% +%#2"$62" 31%3-1-'"( 
"&+"(1%5%++", ":1-')'%#6 .- #"(%'"5 2 (1-7=. 

:("1 &' 1"1 +/)-/) 40?)5 ( &*51 ,)$@&(/&)&*" (%L0 ,")=) 

• E:1-')'%#6 .- 3"5"@6>, %#$) 3"7=(#'(=%'% ,"$"("21=0%+)%, #$-:"#'6, '1%(",= )$) #)$6+=> 
0-0&= ) ,"$"(+=> :"$6; 3"#'-1-/'%#6 2-2 5"0+" #2"1%% 3%1%/') ( 31";$-&+"% 5%#'" ) ).5%16'% 
'%53%1-'=1= '%$-.  

• B43%/'% ("&4 )$) ?1=2'"("," #"2-, 7'":4 ("#3"$+)'6 3"'%1> 0)&2"#'). 
• O%5%&$%++" 3%1%/&)'% ( 31";$-&+"% 5%#'" ) "'&";+)'%, %#$) 3"7=(#'(=%'% :"$%.+%++4% 

54A%7+4% #3-.54 (7-@% (#%," "+) (".+)2->' ( +",-;, 1=2-; )$) ( ":$-#') 0)("'-, (" 5+",); 
#$=7-*; ( 1%.=$6'-'% 31"&"$0)'%$6+"/ ?).)7%#2"/ +-,1=.2) ( #)$6+=> 0-1=), ) (43%/'% 
1-#'("1, #"&%10-@)/ 9$%2'1"$)'4, &$* +"15-$).-<)) 5)+%1-$6+"," ":5%+-; %#$) '%3$"(4% 
#3-.54 +% 31%21-@->'#* :"$%% 7-#-, +%":;"&)5" ":1-')'6#* .- 5%&)<)+#2"/ 3"5"@6>.  

• D#$) 3"7=(#'(=%'% 2-2)%-$):" +%":47+4% #)53'"54 )$) %#$) '-2)% #)53'"54 +% 31";"&*', 
":1-')'%#6 2 #("%5= $%7-@%5= (1-7=. 
 

 

 D#$) (4 .-5%')$), 7'" = 2","-$):" ). 7$%+"( #%56) )$) = '%;, .- 2%5 (4 =;-0)(-%'%, 2"0- #'-$- 
#=;"/ ) ,"1*7%/, (".+)2$" #"#'"*+)% :1%&- (&%$)1)/), #=&"1",) )/)$) 3"'%1* #".+-+)*, +%5%&$%++" 
(4."()'% (1-7- )$) #2"1=> 3"5"@6. 8" 31):4')* 5%&)2"( 3%1%5%#')'% 3"#'1-&-(A%," ( 31";$-&+"% 
5%#'" ) =$"0)'% %," ( ,"1)."+'-$6+"% 3"$"0%+)%, '-2 7'":4 +",) :4$) #$%,2- 31)3"&+*'4. N-.&%+6'% 
3"#'1-&-(A%," ) +-7+)'% 31"("&)'6 ";$-0&->@)% 31"<%&=14: +-$"0)'% ;"$"&+4/ 2"531%## +- A%>, 
3"&54A%7+4% *52) ) 3-;"(=> ":$-#'6, ":%#3%76'% 31)'"2 #(%0%," (".&=;-, "314#2)(-/'% 2"0= ("&"/ 
2"5+-'+"/ '%53%1-'=14 (25–30°C). P.5%16'% '%53%1-'=1= '%$-. O% &-(-/'% 3"#'1-&-(A%5= 
-<%')$#-$)<)$"(=> 2)#$"'= )$) 3-1-<%'-5"$. D#$) "+ :%. #".+-+)*, =$"0)'% %," +- :"2. 

H)(/*&K1+*5 @("@J 
B )+?"15-<)"++4; 5-'%1)-$-; &$* +-#%$%+)* +%":;"&)5" =2-.-'6 '%$%?"+4 #$=0: 3"5"@), 
#"<)-$6+4; #$=0:, #2"1"/ 5%&)<)+#2"/ 3"5"@), -&1%#- ) '%$%?"+4 ":@%&"#'=3+4; 
2"+&)<)"+)1"(-++4; 3"5%@%+)/ ) #(%&%+)* " &"#'=3+"5 '1-+#3"1'%. 
E:%#3%76'% &"#'=3 ( 2"+&)<)"+)1"(-++4% 3"5%@%+)* ) &%/#'(%++=> 3"5"@6 '%5, 2'" 3"&(%1,-%'#* 
+-):"$%% (4#"2"5= 1)#2=.! 



!"#$%"&'()** +$ +,"'$-.,(/"&*0 +$12"'1-.*3 .$4'"31-.*5 (&$%(26&$3 7(,8 

1-,. = 

>%+)5%2?*611 ?"0 )4J*2)& .?4*&))=4*2%210, 5%?1612(+1= 
4*L)/21+)& 1 ,)(/*&K1+)& 5%?1612(+1= @("@J: 3*+/)4' 41(+* 
.*L)"%&*%5)(/1 1 (5%4/2)(/1, (&0.*22'% ( *2)5*"-2)A B*4)A 
(;CDE< 7;MC>9EG7<) 

!"5)5" ":@%/ )+?"15-<)), 31%&"#'-($*%5"/ +-#%$%+)>, &$* +%2"'"14; 2-'%,"1)/ $)<, 
3"&(%1,->@);#* "#":%++" (4#"2"5= 1)#2= ( #(*.) # -+"5-$6+"/ 0-1"/ (+-31)5%1, $)<-5 3"0)$"," ) 
#'-17%#2"," (".1-#'-, $)<-5, #'1-&->@)5 ;1"+)7%#2)5) .-:"$%(-+)*5), - '-20% '%5, 2'" "#=@%#'($*%' 
=;"& .- +)5) – :"$%% 3"&1":+" #5. '-:$)<= +)0%), +%":;"&)5" #"#'-()'6 "'&%$6+4% 1%2"5%+&-<)), 
2"'"14% &"$0+4 (2$>7-'6: 

• 31-2')7%#2)% #"(%'4 (+-31)5%1, 2-2 +% &"3=#')'6 3%1%,1%(- ) ":%.("0)(-+)* "1,-+).5-); 
• #(%&%+)* ": "2-.-+)) 3%1("/ 3"5"@);  
• -&1%#- ) '%$%?"+4 5%&)2"-#"<)-$6+4; #$=0:, ( '.7. #2"1"/ 5%&)<)+#2"/ 3"5"@). 

 
1(23*&4 &%"2( 5#0('%,$ /*,.#6"3/%) 7"3*8'%2%  
7'.%/%.9(:;'4# 0(&(23#&%"3%2% +&9<<  
S)<- 3"0)$"," ) 
#'-17%#2"," (".1-#'-  
 
 
T%+@)+4 ) $)<- 3"0)$"," 
)$) #'-17%#2"," (".1-#'- 
 
E&)+"2)% $)<- 3"0)$"," 
)$) #'-17%#2"," (".1-#'- 

P.5%+%+)* 5%;-+).5- '%15"1%,=$*'"1+4; 1%-2<)/, 
?=+2<)) 3"7%2 ) #"#'"*+)) .&"1"(6*, =5%+6A%+)% 
3"'1%:$%+)* 0)&2"#'), #+)0%+)% ?).)7%#2); 
(".5"0+"#'%/. 
 
E'$)7)* ( '%15"?).)"$",)) + =2-.-++"% (4A% 
 
 
M"<)-$6+-* )."$*<)* + =2-.-++"% (4A% 

Flynn, McGreevy & Mulerrin, 
2005 
Kenny et al., 2010 
Kovats & Hajat, 2008 
Schifano et al., 2009 

I$-&%+<4 U%+'1 '%15"1%,=$*<)) = 5$-&%+<%( %@% +%.1%$4/, 5-##- 
'%$- ) ":J%5 <)12=$)1=>@%/ 21"() 5%+6A%; (4#"2 
=1"(%+6 .-()#)5"#') "' '%;, 2'" "#=@%#'($*%' =;"& .- 
+)5). B4#"2)/ 1)#2 &%,)&1-'-<)) ( #$=7-% &)-1%). 

Falk, 1998 
Tourneux et al., 2009  
Tsuzuki-Hayakawa & Tochihara, 
1995  

1(23*&4, "/),(''4# " "*"3*)'%#$ ,.*&*/;)  
E#'14% #"#'"*+)* !1) +%2"'"14; "#'14; #"#'"*+)*; (+-31)5%1, 31) "#'1"/ 

3"7%7+"/ +%&"#'-'"7+"#'), <%1%:1"(-#2=$*1+4; :"$%.+*;, 
#%1&%7+"/ +%&"#'-'"7+"#'), 3+%(5"+)) ) )+?%2<)"++4; 
.-:"$%(-+)*;) +-1=A->'#* ?=+2<)) '%15"1%,=$*'"1+"," 
<%+'1- ( =#$"()*; -+"5-$6+"/ 0-14 

Fouillet et al., 2006 
Semenza et al., 1999 
Stafoggia et al., 2008 

R1"+)7%#2)% #"#'"*+)*  !"+)0%++-* #3"#":+"#'6 2 '%15"1%,=$*<)), (4#"2)/ 1)#2 
1-.()')* "#'14; #"#'"*+)/, ":"#'1%+)* )5%>@);#* 
.-:"$%(-+)/; 21"5% '",", = $>&%/ # ;1"+)7%#2)5) 
.-:"$%(-+)*5) 5%+6A% (".5"0+"#'%/ 3".-:"')'6#* " #%:%, 
31)+*'6 +%":;"&)54% 5%14 .-@)'4 )/)$) ":1-')'6#* 
.- 3"5"@6> 
 
!%1("#'%3%++"% (+)5-+)% #$%&=%' =&%$)'6 $)<-5, 
#'1-&->@)5 #%1&%7+"-#"#=&)#'45) ) 1%#3)1-'"1+45) 
.-:"$%(-+)*5) (#5. )+?"15-<)"++4% $)#'2) " '%3$"(4; 
.-:"$%(-+)*; ) " 3":"7+4; &%/#'()*; $%2-1#'() 

Bouchama et al., 2007 
Kovats & Hajat, 2008  
Kenny et al., 2010 
Schifano et al., 2009 

!1)%5 $%2-1#'( B".&%/#'()% $%2-1#'( +- 5%;-+).54 '%15"1%,=$*<)) ) 
("&+4/ :-$-+# "1,-+).5-; #"3='#'(=>@)% ;1"+)7%#2)% 
.-:"$%(-+)* 

Bouchama et al., 2007 
Hajat, O’Connor & Kosatsky, 
2010 

S%0-7)% :"$6+4% 
 

!$";"% #"#'"*+)% .&"1"(6*, ",1-+)7%++4% ?).)7%#2)% 
(".5"0+"#'), (4#"2)/ =1"(%+6 .-()#)5"#') 

Bouchama et al., 2007 

V"#3)'-$).)1"(-++4% !$";"% #"#'"*+)% .&"1"(6*, "'#='#'()% 
2"+&)<)"+)1"(-+)* (".&=;-  

Stafoggia et al., 2008 

S)<-, 31"0)(->@)% ( 
#"<)-$6+4; =71%0&%+)*; 
(+-31)5%1, ( &"5-; 
31%#'-1%$4;) 

L"$6A-* .-()#)5"#'6 "' $)<, "#=@%#'($*>@); =;"&; 
3$";"% #"#'"*+)% .&"1"(6*; (".5"0+", #)$6+-* 0-1-  
( 3"5%@%+)*; 

Stafoggia et al., 2006 
Kovats & Hajat, 2008 

=*-%(:;'*->2*'*$%8#"2%# ?(23*&4 
S)<-, =*.()54% ( #)$= 
#("%," #"<)-$6+"-
92"+"5)7%#2"," #'-'=#- 
(:%&+"#'6, +).2)/ =1"(%+6 
&";"&-) )/)$) +).2"," 
=1"(+* ":1-."(-+)* 

M1%&) 5-$"":%#3%7%++4; 2-'%,"1)/ +-#%$%+)* ":47+" 
:"$%% 1-#31"#'1-+%+4 ;1"+)7%#2)% .-:"$%(-+)*; 
0)$)@+4% =#$"()* ) 2-7%#'(" 0)$6* = +); ;=0%; 2-2 
31-()$", ); 0)$6% ;=0% "'-3$)(-%'#* ) ;=0% ";$-0&-%'#*. 

Basu & Samet, 2002 
Flynn, McGreevy & Mulkerrin, 
2005 
Kenny et al., 2010 
Kovats & Hajat, 2008 

L%.&"5+4% E'#='#'()% 0)$6*; #"3='#'(=>@)% ;1"+)7%#2)% 
.-:"$%(-+)* (#"5-')7%#2)% ) 3#);)7%#2)%) 

Bouchama et al., 2007 
Kovats & Hajat, 2008 
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Kenny et al., 2010 
S)<-, 0)(=@)% ( =#$"()*; 
#"<)-$6+"/ )."$*<))  

C-&%102- ( 3"$=7%+)) 3"5"@) ) 5%&)<)+#2"," =;"&- Kovats & Hajat, 2008 

S)<-, (4;"&*@)% ). &"5- 
+% 2-0&4/ &%+6  

O%&"#'-'"2 #"<)-$6+"," (.-)5"&%/#'()* Bouchama et al., 2007 

E'#='#'()% 
2"+&)<)"+)1"(-+)* 
(".&=;- ( &"5% 

!1"&"$0)'%$6+"% (".&%/#'()% (4#"2); '%53%1-'=1 +% 
#3"#":#'(=%' #("%(1%5%++"5= ("##'-+"($%+)> 
-&-3'-<)"++4; ?).)"$",)7%#2); 5%;-+).5"( "1,-+).5-  

Stafoggia et al., 2006 
Bouchama et al., 2007 

E'#='#'()% &"#'=3- 2 
5%&)<)+#2"/ 3"5"@)  

E'#='#'()% 1%2"5%+&-<)/ ) $%7%+)* )5%>@);#* 
.-:"$%(-+)/, .-&%102- ( 3"$=7%+)) 3"5"@) 31) 
#"#'"*+)*;, #(*.-++4; # 0-1"/ 

 

1(23*&4 *2&9@(AB#6 "&#.4 
C-,1*.+%+)% (".&=;- M"7%'-++4/ 9??%2' (4#"2"/ '%53%1-'=14 ) .-,1*.+%+)* 

(".&=;- ('(%1&4% 7-#')<4 ) "."+) 
WHO Regional Office for 
Europe, 2009 
Ren et al., 2008, 2009 
Stafoggia et al., 2006 

!$";)% 0)$)@+4% =#$"()* F ?-2'"1-5 1)#2- "'+"#*'#*: 31"0)(-+)% +- (%1;+); 
9'-0-; .&-+)/, 31"0)(-+)% ( 3$";" 31"(%'1)(-%54; 
3"5%@%+)*;, #2=7%++"% 31"0)(-+)%, "'#='#'()% 
2"+&)<)"+)1"(-+)* (".&=;-, 3$";-* '%15")."$*<)* 
.&-+)/, 31"0)(-+)% ( 3"5%@%+)*;, "2+- 2"'"14; (4;"&*' 
+- #"$+%7+=> #'"1"+=, ) '.&. 

Kovats & Hajat, 2008 

N)#2), #(*.-++4% # 1"&"5 
.-+*')/ ("#":%++" = 
5=07)+) 

B4#"2)/ =1"(%+6 (".&%/#'()* ?-2'"1"( "21=0->@%/ 
#1%&4, #+)0->@)/ '%15"1%,=$*<)"++4% (".5"0+"#') 
"1,-+).5-; 1)#2 &%,)&1-'-<)) 

Kamijo & Nose, 2006 

V"1"&#2-* #1%&- B ,"1"&-; ":47+" 0-17%, 7%5 ( 31)$%,->@); 2 +)5 
1-/"+-;, 7'" ":=#$"($%+" 9??%2'"5 «'%3$"("," 2=3"$-». 
K'" =#=,=:$*%' '%3$"("/ #'1%##, )#34'4(-%54/ 
"1,-+).5"5 ( '%7%+)% &+*, %@% :"$%% #+)0-* %," 
#3"#":+"#'6 3%1%+"#)'6 0-1=; 2 9'"5= &":-($*%'#* '-20% 
"'#='#'()% ":$%,7%+)* (31";$-&4) 3" +"7-5. 

de’Donato et al., 2011 
Smargiassi et al., 2009 
Voogt, 2002 

 

 E31%&%$%++4% 2-'%,"1)) +-#%$%+)* 3"&(%1,->'#* (".&%/#'()> #1-.= +%#2"$62); ?-2'"1"( 1)#2-. 
!1)5%1: 3"0)$-* 0%+@)+-, #'1-&->@-* ;1"+)7%#2)5) .-:"$%(-+)*5) ) 0)(=@-* ( =#$"()*; 
#"<)-$6+"/ )."$*<)), – ), (".5"0+", 31"0)(->@-* +- (%1;+%5 9'-0%. E '-2); $>&*; #$%&=%' 
3".-:"')'6#* ( 3%1(=> "7%1%&6. 

8$* 9??%2')(+"/ 31"?)$-2')2) "&+"," $)A6 3-##)(+"," )+?"15)1"(-+)* +-#%$%+)* # 3"5"@6> 
)+?"15-<)"++4; $)#'2"( ) :1"A>1 (" 5+",); #$=7-*; :4(-%' +%&"#'-'"7+", "#":%++" %#$) 1%76 )&%' 
" 3"0)$4; ) :%.&"5+4;; $>:4% 5%1"31)*')* 3" ";1-+% ":@%#'(%++"," .&"1"(6* &"$0+4 
#"31"("0&-'6#* :"$%% -2')(+45) &%/#'()*5): +-31)5%1, 5"0+" "1,-+)."(-'6 #)#'%5= (.-)5"3"5"@), 
3"#%@-'6 '-2); $>&%/ +- &"5=, .("+)'6 )5 3" '%$%?"+=. 

D#'6 ) &1=,)% 2-'%,"1)) +-#%$%+)* - +-31)5%1, #3"1'#5%+4, '=1)#'4 ) 1"&)'%$) &%'%/ ( (".1-#'% &" 
,"&-, – &$* 2"'"14; 5"0%' :4'6 +%":;"&)5" #"#'-()'6 "'&%$6+4% )+?"15-<)"++4% $)#'2). 
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1-,. > 

>%+)5%2?*611 ?"0 5%?1612(+1= 4*L)/21+)& 1 ,)(/*&K1+)& 
5%?1612(+1= @("@J: 5%?1612(+1% ()(/)0210, ,41 +)/)4'= 
&).?%A(/&1% *2)5*"-2)A B*4' (),40B%2) ( )()L%22) &'()+15 
41(+)5 ?"0 .?)4)&-0 (;CDE< 7;MC>9EG7<) 

B1-7%/ ":@%/ 31-2')2), &1=,); 5%&)<)+#2); 1-:"'+)2"(, - '-20% 3-<)%+'"( # "31%&%$%++45) 
.-:"$%(-+)*5) +%":;"&)5" )+?"15)1"(-'6 " 2"+21%'+4; 1)#2-;, #(*.-++4; # (".&%/#'()%5 
-+"5-$6+"/ 0-14 +- "1,-+).5 # =7%'"5 )5%>@);#* .-:"$%(-+)/. I%&)<)+#2)% 1-:"'+)2) 5",=' 
31%&$"0)'6 3-<)%+'-5 #""'(%'#'(=>@)5 ":1-."5 ).5%+)'6 ":1-. 0).+) ( =#$"()*; 0-14 )$) 
3"1%2"5%+&"(-'6 )5 #2"11%2')1"(-'6 #;%5= $%7%+)* (#5. 31)5%7-+)% +)0%). N%2"5%+&-<)) &$* 
3-<)%+'"( ) $)<, "#=@%#'($*>@); =;"& .- +)5), &"$0+4 (2$>7-'6 31-2')7%#2)% #"(%'4 (+-31)5%1, 
2-2 +% &"3=#')'6 3%1%,1%(- ) &%,)&1-'-<)) "1,-+).5-), #(%&%+)* ": "2-.-+)) 3%1("/ 3"5"@) ) 
2"+'-2'+=> )+?"15-<)> " 5%&)2"-#"<)-$6+4; #$=0:-;, - '-20% '%$%?"+ #2"1"/  
5%&)<)+#2"/ 3"5"@).  

B 31)(%&%++"/ +)0% '-:$)<% 1%76 )&%' +% ": "#'14; #"#'"*+)*;, - '"$62" " ;1"+)7%#2); .-:"$%(-+)*; 
(.-:"$%(-+)*; &$)'%$6+"," '%7%+)*). P+?%2<)), $);"1-&2-, ,-#'1"9+'%1)' ) 2"0+4% )+?%2<)) '-20% 
*($*>'#* ?-2'"1-5) 1)#2- #5%1'+"#') "' .-:"$%(-+)/, #(*.-++4; # 0-1"/ (#5. Kilbourne, 1997). 

 
5#.%-%'"2%# "*"3*)'%) 5#0('%,$ /*,.#6"3/%) 7"3*8'%2% 
=(0(&'46 .%(C#3, .&9+%# 
C*:#,'% >'.*2&%''*6 
"%"3#$4 

M-;-1+4/ &)-:%' 1 ) 2 ')3"( #"31*0%+ # +-1=A%+)*5) 
2"0+"," 21"("'"2-, 7'" 5"0%' +%,-')(+" 3"($)*'6 +- 
5%;-+).5 '%3$""'&-7). F1"5% '",", 5"0%' #+).)'6#* 
#3"#":+"#'6 "1,-+).5- 2 3"'""'&%$%+)> ) 1-.()'6#* 
+-1=A%+)% ":5%+- (%@%#'(. 

Bouchama et al., 2007 
Kovats & Hajat, 2008 
Kenny et al., 2010 
Schifano et al., 2009 

D&+('%8#"2%# <"%0%8#"2%# 
&(""3&*6"3/(, .#$#'-%), 
C*:#,'; E:;-+#6$#&( 

O%&"#'-'"7+-* "#(%&"5$%++"#'6 3-<)%+'"( " #(*.-++4; 
# 0-1"/ 1)#2-; ) " +%":;"&)5"#') (+%#%+)* 
#""'(%'#'(=>@); ).5%+%+)/ ( 3"(%&%+)%. B4#"2)/ 
=1"(%+6 .-()#)5"#'). B".&%/#'()% 31)%5- $%2-1#'( +- 
#3"#":+"#'6 "1,-+).5- 2 '%15"1%,=$*<)). 

Belmin et al., 2007 
Faunt et al., 1995 
 

F:*9<*3&#C:#'%# 
(:2*+*:#$ % '(&2*3%2($% 

P.5%+%+)* ?).)"$",)7%#2); 1%-2<)/ "1,-+).5- ) 
).5%+%+)* ( 3"(%&%+)), #(*.-++4% # 3"'1%:$%+)%5 
-$2","$* ) 3#);"-2')(+4; (%@%#'(. 

Kovats & Hajat, 2008 

G%,*?&#'%), 
H%,*3%<%8#"2%# % 
C&#.*/4# &(""3&*6"3/( 

B4#"2)/ =1"(%+6 .-()#)5"#'); 31)%5 3#);"'1"3+4; 
31%3-1-'"(. 

Bouchama et al., 2007 
Kovats & Hajat, 2008 

I#/&*:*+%8#"2%# 
,(C*:#/('%) ('(<&%$#&, 
C*:#,'; J(&2%'"*'(, 
2*+'%3%/'4# '(&9H#'%)) 

!"'%+<)-$6+" ",1-+)7%++-* "#(%&"5$%++"#'6 ) 
",1-+)7%++-* 5":)$6+"#'6, (4#"2)/ =1"(%+6 
.-()#)5"#'), 31)%5 3#);"'1"3+4; 31%3-1-'"(. 

Kovats & Hajat, 2008 

K*:#,'% "%"3#$4 
2&*/**C&(B#'%), /2:A8() 
<*/4H#'%# 2&*/)'*+* 
.(/:#'%), '(&9H#'%) 
"#&.#8'*6 <&*/*.%$*"3% 
 

O-1=A%+)% 5%;-+).5"( '%15"1%,=$*<)) ) (4#"2)/ 1)#2 
"#'1"," 2"1"+-1+"," ) <%1%:1-$6+"," '1"5:".-, 
#+)0%+)% 1%-2<)) #%1&%7+"-#"#=&)#'"/ #)#'%54 ) 
'%15"1%,=$*'"1+"/ 1%-2<)) "1,-+).5-, ).5%+%+)% 
#"#'-(- 21"() (#$%&#'()% &%,)&1-'-<)). 
G 3-<)%+'"( #'-1A%," (".1-#'- ).5%+%+)* ?=+2<)) 
3"7%2 5",=' :4'6 #(*.-+4 # =,1"0->@)5) 0).+) 
+-1=A%+)*5) #%1&%7+"," 1)'5-. 
E:"#'1%+)% )5%>@);#* .-:"$%(-+)/, #%1&%7+"-
#"#=&)#'4% ) '%15"1%,=$*'"1+4% ).5%+%+)* ) 
).5%+%+)* ( #"#'-(% 21"() = :"$6+4; -1'%1)-$6+"/ 
,)3%1'%+.)%/ # 3"#$%&=>@)5 1%.2)5 3-&%+)%5 
-1'%1)-$6+"," &-($%+)* 5",=' 31)(%#') 2 "#'1"/ 
<%1%:1-$6+"/ )A%5)) # $%'-$6+45 )#;"&"5. O-1=A%+)* 
3%1)?%1)7%#2"," 21"("":1-@%+)* 5",=' 3"($%76 
+-1=A%+)% 5%;-+).5- 1%,=$*<)) '%53%1-'=14 '%$-. 

Carberry, Shepherd & 
Johnson, 1992 
Keatinge et al., 1986 
Kenny et al., 2010 

K*:#,'% *&+('*/ .40('%), 
0&*'%8#"2%# C*:#,'% 
'%@'%0 .40(3#:;'40 
<93#6  

M"7%'-++"% (".&%/#'()% (4#"2"/ '%53%1-'=14 ) 
.-,1*.+%+)* (".&=;- +- 3-'",%+%. ) '%7%+)% :"$%.+%/ 
"1,-+"( &4;-+)* (:1"+;)-$6+"/ -#'54, ;1"+)7%#2"," 
:1"+;)'-). G;=&A%+)% #=@%#'(=>@%," #"#'"*+)* 
(+-31)5%1, RELS - ;1"+)7%#2-* ":#'1=2')(+-* :"$%.+6 
$%,2);) (#$%&#'()% ,)3%1(%+')$*<)) ) &)#3+"9, 
.-'1=&+%+)% 5%;-+).5- '%3$""'&-7) (+-31)5%1, 
1-#A)1%+)% 3%1)?%1)7%#2); #"#=&"(, ,)3"("$%5)*) 

Ren et al., 2008 
Sprung, 1980 
Stafoggia et al., 2008 
Schifano et al., 2009 
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K*:#,'% 
$*8#/4.#:%3#:;'*6 
"%"3#$4, <*8#8'() 
'#.*"3(3*8'*"3;, 
$*8#2($#''() C*:#,'; 

M+)0%+)% ?=+2<)) 3"7%2 (#$%&#'()% 1-##'1"/#'(- 
("&+"," ) 9$%2'1"$)'+"," :-$-+#-, (4.(-++"," 
3%1%,1%("5 ) &%,)&1-'-<)%/ "1,-+).5-, "#":%++" = $)< 
#'-17%#2"," (".1-#'- 

Flynn, McGreevy & 
Mulkerrin, 2005 

D@%&#'%# M+)0%+)% 7=(#'()'%$6+"#') "1,-+).5- 2 (".&%/#'()> 
'%3$- )$) #+)0%+)% #3"#":+"#') 2 '%3$""'&-7% 
(#$%&#'()% =5%+6A%+)* #""'+"A%+)* 3$"@-&) 
3"(%1;+"#') '%$- 2 5-##% '%$-, 7'" 31%3*'#'(=%' 
)#3-1%+)> 3"'-  

Herman et al., 2007 
Kenny et al., 2010 

L&9+%# 0&*'%8#"2%# 
,(C*:#/('%) 

!1)5%14: "'#='#'()% 3"'"(4; 0%$%. = :"$6+4; 
#2$%1"&%15)%/; :"$6A)% 3"'%1) 9$%2'1"$)'"( # 3"'"5 = 
:"$6+4; 5=2"()#<)&"."5. 

Green, 1984 
Paquette & Falanga, 2003 

 
S)<-5, #'1-&->@)5 .-:"$%(-+)*5), =3"5*+='45) ( 9'"/ '-:$)<%, 0%$-'%$6+" 3%1%& +-#'=3$%+)%5 
$%'+%," #%."+- ":1-')'6#* .- +%":;"&)545) 1%2"5%+&-<)*5) 2 #("%5= (1-7=.  

 

 I+",)% ). =2-.-++4; ;1"+)7%#2); #"#'"*+)/ '1%:=>' $%7%+)* 31%3-1-'-5), 2"'"14%, ( #("> 
"7%1%&6, 5",=' 3"(4#)'6 1)#2 3"#$%&#'()/ (".&%/#'()* 0-14 +- .&"1"(6% (#5. )+?"15-<)"++4/ 
$)#'"2 " 3":"7+4; &%/#'()*; $%2-1#'(). B 9'); #$=7-*; $=7A% +% 2"11%2')1"(-'6 #;%5= $%7%+)*, - 
":%#3%7)'6 '-2)5 3-<)%+'-5 (".5"0+"#'6 &"#'=3- ( 31";$-&+4% 3"5%@%+)*, 7'":4 "+) +% 
3"&(%1,-$)#6 (".&%/#'()> 0-14. 

 



!"#$%"&'()** +$ +,"'$-.,(/"&*0 +$12"'1-.*3 .$4'"31-.*5 (&$%(26&$3 7(,8 

1-,. ? 

>%+)5%2?*611 ?"0 5%?1612(+1= 4*L)/21+)&: ,)L)$2'% 
?%A(/&10 "%+*4(/& & @(")&10= *2)5*"-2)A B*4' (;CDE< 
>:FE!G7<) 

O%2"'"14% $%2-1#'(- 5",=' "2-.4(-'6 ($)*+)% +- %#'%#'(%++4% 5%;-+).54 ";$-0&%+)* "1,-+).5-, ) ( 
1*&% #$=7-%( ); 31)%5 =#=,=:$*%' )5%>@)%#* 31":$%54 #" .&"1"(6%5 (WHO Regional Office for 
Europe, 2009), 3"#2"$62=: 
• O%2"'"14% $%2-1#'(- 5",=' (".&%/#'("(-'6 +- <%+'1-$6+4% 5%;-+).54 '%15"1%,=$*<)) ), 

#""'(%'#'(%++", ).5%+*'6 "31%&%$%++4% ?).)"$",)7%#2)% ) 3"(%&%+7%#2)% 1%-2<)); 
• O%2"'"14% $%2-1#'(- 5",=' (4.4(-'6 ).5%+%+)* 2",+)')(+4; ?=+2<)/ – +-31)5%1, 

3"(4A%++=> #"+$)("#'6 )$) #+)0%+)% #""'(%'#'(=>@); 3"(%&%+7%#2); 1%-2<)/ 
( =#$"()*; 0-14; 

• !"& &%/#'()%5 +%2"'"14; $%2-1#'( 5",=' 5%+*'6#* 21"(*+"% &-($%+)% ) ":J%5 #%1&%7+"," 
(4:1"#-, 7'" ($)*%' +- '%15"1%,=$*<)>, =#)$)(-%' ,"$"("21=0%+)% ) #$-:"#'6; 

• R"$)+"$)')2), :$"2)1=* &%/#'()% 3-1-#)53-')7%#2"/ +%1(+"/ #)#'%54, (4.4(->' 
.+-7)'%$6+"% #+)0%+)% 3"'""'&%$%+)*, 7'" 31%3*'#'(=%' %#'%#'(%++"5= ";$-0&%+)> "1,-+).5-. 
W+');"$)+%1,)7%#2)5 &%/#'()%5 ":$-&->' 5+",)% 31%3-1-'4. 

• O%2"'"14% $%2-1#'(- ($)*>' +- ?=+2<)> 3"7%2 ) 9$%2'1"$)'+4/ :-$-+# "1,-+).5-, 7'" 
=(%$)7)(-%' 1)#2) &%,)&1-'-<)) ) 3"(4A%+)* '"2#)7+"#') $%2-1#'(; (".5"0+4 '-20% 
,)3%1,)&1-'-<)* ) +-1=A%+)% 9$%2'1"$)'+"," :-$-+#-. 
 

 

J&#<(&(34 5#0('%,$ /*,.#6"3/%) 

R"$)+"$)')2)  I",=' (".&%/#'("(-'6 +- <%+'1-$6+4% 5%;-+).54 '%15"1%,=$*<)), 
#+)0-'6 2",+)')(+4% ?=+2<)), #+)0-'6 3"'""'&%$%+)%. 
W+');"$)+%1,)7%#2)5 &%/#'()%5 ":$-&->' 5+",)% 31%3-1-'4. 

O%/1"$%3')2) I",=' 3"&-($*'6 5%;-+).5 3"'""'&%$%+)*, #+)0-'6 #)#'"$)7%#2"% 
&-($%+)%, =,+%'-'6 <%+'1-$6+4% 5%;-+).54 '%15"1%,=$*<)), #+)0-'6 
2",+)')(+4% ?=+2<)) ) 31%3*'#'("(-'6 (-."&)$-'-<)). 

W+'),)#'-5)++4% 31%3-1-'4 I",=' 3"&-($*'6 5%;-+).5 3"'""'&%$%+)* ) #+)0-'6 #)#'"$)7%#2"% 
&-($%+)%. 

!1%3-1-'4 &$* $%7%+)* :"$%.+) 
!-12)+#"+- 

I",=' 3"&-($*'6 5%;-+).5 3"'""'&%$%+)* ) #+)0-'6 #)#'"$)7%#2"% 
&-($%+)%; )+",&- (4.4(->' ,"$"("21=0%+)% ) #3='-++"#'6 #".+-+)*. 

W+')&%31%##-+'4 I+",)% ":$-&->' -+');"$)+%1,)7%#2)5 &%/#'()%5, +%2"'"14% 5",=' 
=,+%'-'6 <%+'1-$6+4% 5%;-+).54 '%15"1%,=$*<)). 

W+2#)"$)')2) ) 5)"1%$-2#-+'4 
 

N%&=<)1=>' 3"'""'&%$%+)% ) =#)$)(->' ,"$"("21=0%+)% 

W+')-&1%+%1,)7%#2)% 31%3-1-'4 ) 
:%'--:$"2-'"14 

I",=' #+)0-'6 ":J%5 #%1&%7+"," (4:1"#- ), #""'(%'#'(%++", 
31%3*'#'("(-'6 ";$-0&%+)> "1,-+).5-; )+",&- =#=,=:$*>' 
1%#3)1-'"1+4% #)53'"54  

M)53-'"5)5%')2) I",=' 31%3*'#'("(-'6 1-#A)1%+)> 3%1)?%1)7%#2); 2"0+4; #"#=&"(, 
7'" #+)0-%' #3"#":+"#'6 "1,-+).5- 2 '%3$""'&-7% (2"+(%2<))). 

V)3"'%+.)(+4% 31%3-1-'4 G =*.()54; 3-<)%+'"( #"#=&"1-#A)1*>@)% #1%&#'(-, ( '"5 7)#$% 
+)'1-'4 ) -+'-,"+)#'4 2-$6<)*, 5",=' (4.4(-'6 ,)3"'%+.)>. 

8)=1%')2) I",=' 31)(%#') 2 &%,)'1-'-<)) ) ,)3"+-'1)%5)), 2"'"14% *($*>'#* 
&"("$6+" 1-#31"#'1-+%++45 3":"7+45) 9??%2'-5) ) 5",=' 
=#=,=:)'6#* ( #(*.) # ).:4'"7+45 3"'1%:$%+)%5 0)&2"#'); 5",=' 
#+)0-'6 21"(*+"% &-($%+)%. 

81=,)% 2$-##4 31%3-1-'"( 
(31"')("1("'+4%, "' ,"$"("21=0%+)*, 
0%$=&"7+"-2)A%7+4%, "' +%&%10-+)* 
5"7), 31"')("93)$%3')7%#2)%) 

I+",)% ). 9'); 31%3-1-'"( '-20% ":$-&->' -+');"$)+%1,)7%#2)5 
&%/#'()%5. 
!1"')("93)$%3')7%#2)% 31%3-1-'4 5",=' #+)0-'6 2",+)')(+4% 
?=+2<)) ) =#)$)(-'6 ,"$"("21=0%+)%. 

 
!"#$%&'(': 3" 5-'%1)-$-5 Health Canada (2011b) ) +- "#+"(-+)) 1-:"' Bouchama (2007), the National 
Centre for Diseases Prevention and Control (2011) ) Hajat, O’Connor & Kosatsky (2010), National 
Collaborating Centre for Environmental Health (2011). 
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B".&%/#'()% 0-14 +- "1,-+).5 5"0%' (4.4(-'6:  

• G(%$)7%+)% #%1&%7+"," (4:1"#- (7'":4 ":%#3%7)'6 ";$-0&%+)% "1,-+).5- .- #7%' 
(-."&)$-'-<)));  

• 8%,)&1-'-<)>, ).5%+%+)* '%15"1%,=$*'"1+4; 1%-2<)/ ) 1-#31%&%$%+)* ":J%5- <)12=$)1=>@%/ 
21"(); 9'" ($)*%' +- =1"(%+6 #"&%10-+)* $%2-1#'( ( 21"(), ); ?-15-2"2)+%')2= ) 92#21%<)>, -, 
#$%&"(-'%$6+", ) +- ); ?-15-2"$",)7%#2=> -2')(+"#'6 (9'" #31-(%&$)(" &$* (#%; 5%&)2-5%+'"(). 

• !"(4A%+)% '"2#)7+"#') )/)$) #+)0%+)% 9??%2')(+"#') $%2-1#'( - "#":%++" 9'" 2-#-%'#* 
31%3-1-'"( # =.2)5 '%1-3%(')7%#2)5 )+&%2#"5, '-2); 2-2 &),"2#)+ ) $)')/. 

 

 R1-+%+)% ) '1-+#3"1')1"(2- $%2-1#'( &"$0+4 31").("&)'6#* 31) '%53%1-'=1% &" 25°C )$) ( 
;"$"&)$6+)2%, %#$) 9'" =2-.-+" ( )+#'1=2<)) 31").("&)'%$*. B4#"2-* '%53%1-'=1- "21=0->@%/ 
#1%&4 5"0%' +%,-')(+" #2-.-'6#* +- 9??%2')(+"#') $%2-1#'(, 3"#2"$62= :"$6A)+#'(" 31%3-1-'"( 
&"$0+4 ;1-+)'6#* 31) '%53%1-'=1% &" 25°C. E#":%++" 9'" 2-#-%'#* 31%3-1-'"( &$* "2-.-+)* 
92#'1%++"/ 3"5"@), ( '"5 7)#$% -+'):)"')2"(, -&1%+%1,%')2"(, -+-$6,%')2"(, )+#=$)+- ) 
#%&-')(+4; #1%&#'(. 

 M"&%10)5"% #-+)'-1+4; #=5"2 ( 0-12=> 3","&= '-20% +-,1%(-%'#* (Crichton, 2004). !"9'"5= ( 
0-1= 5%&)<)+#2)5 1-:"'+)2-5 #$%&=%' 3".-:"')'6#* " '"5, 7'":4 +% 3%1%(".)'6 5%&)2-5%+'4 ( 
'%7%+)% &$)'%$6+"," (1%5%+) ) &%10-'6 #-+)'-1+4% #=52) ( 31";$-&+"5 5%#'%.  

 I+",)% ). =2-.-++4; (4A% #"#'"*+)/ '1%:=>' $%7%+)* 31%3-1-'-5), 2"'"14%, ( #("> "7%1%&6, 
5",=' 3"(4A-'6 1)#2 3"#$%&#'()/ (".&%/#'()* 0-14 +- .&"1"(6%. B 9'); #$=7-*; 1%2"5%+&=%'#* +% 
2"11%2')1"(-'6 #;%5= $%7%+)*, - ":%#3%7)'6 '-2)5 3-<)%+'-5 (".5"0+"#'6 &"#'=3- ( 31";$-&+4% 
3"5%@%+)*, 7'":4 "+) +% 3"&(%1,-$)#6 (".&%/#'()> 0-14. 

 !1) 3"(4A%+)) '%53%1-'=14 '%$- (#$%&#'()% 3%1%,1%(- 0-1"3"+)0->@)% #1%&#'(- 
(-+')3)1%')2)) +% 9??%2')(+4. E+) #+)0->' '%53%1-'=1= '%$- '"$62" ( '"5 #$=7-%, %#$) "+- 
3"(4A%+- ( 1%.=$6'-'% (".&%/#'()* 3)1",%+"( +- <%+'14 '%15"1%,=$*<)). !"#2"$62= 
0-1"3"+)0->@)% #1%&#'(- ":$-&->' 3":"7+45 &%/#'()%5 +- 3"72) ) 3%7%+6, '" 31) '%3$"(4; 
.-:"$%(-+)*; "+) 5",=' +-+%#') (1%& :"$6+"5=. 

 !":"7+45) 9??%2'-5) 5+",); $%2-1#'( *($*>'#* 1("'- ) &)-1%*, - ( 0-1= 5+",)% 31%3-1-'4 
3"(4A->' 1)#2 &%,)&1-'-<)). 
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H*50/+* ?"0 5%?1612(+1= 4*L)/21+)&: 4%+)5%2?*611 ,) 
,1/-%&)5@ 4%B15@ & ,%41)?' B*4+)A ,)J)?' 1 *2)5*"-2)A 
B*4' 

  
«E:)$6+"% 3)'6%» ".+-7-%' 3"'1%:$%+)% '-2"," ":J%5- ("&4, 2"'"14/ +%":;"&)5 &$* 
("#3"$+%+)* &%?)<)'- 0)&2"#') ( "1,-+).5% (":=#$"($%++"," ,$-(+45 ":1-."5 3"'%1*5) 
0)&2"#') # 3"'"5 ) 5"7"/) 31)5%1+" +- 150% (Sharp, 2006). 

B 0-12=> 3","&= ) (" (1%5* -+"5-$6+"/ 0-14 7%$"(%2 &"$0%+ 3)'6, &-0% %#$) +% )#34'4(-%' 
0-0&4. E#":%++" 9'" 2-#-%'#* 3"0)$4; $>&%/, = 2"'"14; ("#31)*')% 7=(#'(- 0-0&4 #+)0%+".  

P.:4'"7+"% 3)'6% 7)#'"/ ("&4 5"0%' 31)(%#') 2 '*0%$"/ ,)3"+-'1)%5)), 71%(-'"/ '-2)5) 
"#$"0+%+)*5), 2-2 )+#=$6' ) $%'-$6+4/ )#;"&. 8":-($%+)% ( +-3)'2) ;$"1)&- +-'1)* 
(3)@%("/ #"$)) ) &1=,); 1-#'("1)54; #"$%/ (20–50 55"$6 +- $)'1 +-3)'2-) =5%+6A-%' 3"'%1> 
0)&2"#') # 5"7"/ ) ":$%,7-%' 31"<%## ("##'-+"($%+)* ("&+"," :-$-+#- (Sharp, 2006).  

F-0&"5= 2"+21%'+"5= 3"0)$"5= 7%$"(%2= ) 2-0&"5= 2"+21%'+"5= 3-<)%+'=, ( .-()#)5"#') "' 
#"#'"*+)* .&"1"(6*, +%":;"&)54 )+&)()&=-$6+4% 1%2"5%+&-<)) 3" 3)'6%("5= 1%0)5=. 
O-#%$%+)% #$%&=%' 3"&1-.&%$)'6 +- '1) "#+"(+4% 2-'%,"1)): 

• C&"1"(4% 3"0)$4% $>&); 
• G*.()54% $>&), 2"'"14% ( #$=7-% '%3$"("," #'1%##- 3"&(%1,->'#* :"$%% (4#"2)5 

1)#2-5 (#$%&#'()% ,%5"2"+<%+'1-<)) (#,=@%+)* 21"(), =(%$)7%+)* 2"$)7%#'(- 
91)'1"<)'"( ) '1"5:"<)'"() ) (".5"0+"," 1-.()')* 2"1"+-1+"," '1"5:".-, 
<%1%:1"(-#2=$*1+"/ )A%5)) ) 3"7%7+"/ +%&"#'-'"7+"#') (Raphael et al., 1995); 

• !-<)%+'4, = 2"'"14; ( -+-5+%.% %#'6 '-2)% .-:"$%(-+)*, 2-2 )+#=$6', -1'%1)-$6+-* 
,)3%1'%+.)*, &)-:%', 2"1"+-1+4% 31)#'=34, 3"7%7+-* +%&"#'-'"7+"#'6 )$) &%5%+<)*. 

!" 9')5 ("31"#-5 +%":;"&)5" 31)+*'6 ) ='(%1&)'6 1=2"("&#'(-, 2"'"14% :4$) :4 &"#'=3+4 ) 
3"+*'+4 &$* 1-.+4; 2-'%,"1)/ 7)'-'%$%/: &$* A)1"2"," 21=,- 7)'-'%$%/ ) &$* 5%&)<)+#2); 
1-:"'+)2"(. 
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>%+)5%2?*611 ?"0 &4*$%A )LK%A ,4*+/1+1 

 M3* .*:@'4 ,'(3; % 9$#3; /&(8% *CB#6 <&(23%2% (9<&#@.(AB%6 <*.0*.): 

• 3"+)5-'6 5%;-+).54 '%15"1%,=$*'"1+4; ) ,%5"&)+-5)7%#2); 1%-2<)/ "1,-+).5- +- 
(".&%/#'()% ).:4'"7+"," '%3$-;  

• 3"+)5-'6 5%;-+).54 1-.()')* '%3$"(4; .-:"$%(-+)/, .+-'6 ); 2$)+)7%#2)% 
31"*($%+)*, &)-,+"#')2= ) $%7%+)%;  

• =5%'6 1-#3".+-(-'6 +-7-$6+4% 31).+-2) '%3$"("," =&-1-, 2"'"14/ *($*%'#* 
+%"'$"0+45 #"#'"*+)%5, 31%&#'-($*>@)5 =,1".= &$* 0).+) 3-<)%+'-;  

• )+)<))1"(-'6 +-&$%0-@)% 31"<%&=14 ";$-0&%+)* "1,-+).5- ) 1%-+)5-<)) 3-<)%+'- 
(+-7-$6+4% #)53'"54 ) #3"#":4 "2-.-+)* 92#'1%++"/ 3"5"@) +- &" ,"#3)'-$6+"5 
9'-3% 31)(%&%+4 ( "'&%$6+"5 )+?"15-<)"++"5 $)#'2%, ,&% =2-.-+4 5%'"&4 $%7%+)* 
'%3$"("," =&-1- ) &1=,);, 5%+%% '*0%$4; #"#'"*+)/, (4.(-++4; 3%1%,1%("5 
"1,-+).5-);  

• .+-'6 " 1)#2-; ) .-@)'+4; ?-2'"1-; 31) .-:"$%(-+)*;, #(*.-++4; # -+"5-$6+"/ 
0-1"/;  

• (4*($*'6 3-<)%+'"( ). ,1=33 1)#2- ) #"&%/#'("(-'6 ); +-&$%0-@%5= )+?"15)1"(-+)> 
3" ("31"#-5, 2-#->@)5#* '%3$"(4; .-:"$%(-+)/ ) ); 31"?)$-2')2); +%":;"&)5" 
'-20% )+?"15)1"(-'6 ": 9'"5 $)<, "#=@%#'($*>@); =;"& .- 31%#'-1%$45) ) 
+%5"@+45)/'*0%$":"$6+45) $>&65) ) 5$-&%+<-5);  

• 1%,=$*1+" 3%1%& +-#'=3$%+)%5 $%'+%," #%."+- 31"("&)'6 5%&"#5"'1 3-<)%+'"(, 
#'1-&->@); ;1"+)7%#2)5) .-:"$%(-+)*5), ) 2"+#=$6')1"(-'6 ); 3" ("31"#-5 .-@)'4 
"' (".&%/#'()* 0-14 (#"21-@%+)% (1%5%+) 31%:4(-+)* +- 0-1%, 3"'1%:$%+)% 
&"#'-'"7+"," 2"$)7%#'(- 0)&2"#'), 5%&)2-5%+'".+"% $%7%+)%); 

• .+-'6 " (".5"0+4; 3":"7+4; 9??%2'-; (43)#4(-%54; $%2-1#'( ) ( #$=7-% 
+%":;"&)5"#') 2"11%2')1"(-'6 ); &".)1"(2= ( 3%1)"&4 0-12"/ 3","&4 )  
-+"5-$6+"/ 0-14;  

• (#% 1%A%+)* &"$0+4 31)+)5-'6#* )+&)()&=-$6+", ( .-()#)5"#') "' 2"+21%'+"," 
#$=7-*, 3"#2"$62=, 3" )5%>@)5#* #(%&%+)*5, +)2-2); #'-+&-1'"( )$) "?)<)-$6+4; 
1%2"5%+&-<)/ 3" ).5%+%+)> #;%5 5%&)2-5%+'".+"," $%7%+)* ( 3%1)"&4 0-14  
+% #=@%#'(=%';  

• 3"5+)'6, 7'" (4#"2-* '%53%1-'=1- (".&=;- 5"0%' +%,-')(+" "'1-.)'6#* +- 
9??%2')(+"#') $%2-1#'(, 3"#2"$62= :"$6A)+#'(" 31%3-1-'"(, #",$-#+" )+#'1=2<)*5 
31").("&)'%$%/, &"$0+4 ;1-+)'6#* 31) '%53%1-'=1% &" 25°C; ":%#3%7)'6 +-&$%0-@)/ 
'%53%1-'=1+4/ 1%0)5 ;1-+%+)* ) '1-+#3"1')1"(2) $%2-1#'(, +%":;"&)54; &$* 
"2-.-+)* 92#'1%++"/ 3"5"@);  

• :4'6 ,"'"(45) 2 31"(%&%+)> 5"+)'"1)+,- 5%&)2-5%+'".+"/ '%1-3)) ) 3)'6%("," 
1%0)5-, "#":%++" #1%&) 31%#'-1%$4; ) +%5"@+4;/'*0%$":"$6+4; 3-<)%+'"(, - '-20% 
$)< # .-3=@%++45) :"$%.+*5) #%1&<-.  

I#*C0*.%$* "('%3(&'*# <&*"/#B#'%#, 2*'"9:;3%&*/('%# % %'?*&$%&*/('%# <(-%#'3*/ 
<* ":#.9AB%$ /*<&*"($:  

• (-0+"#'6 #":$>&%+)* 1%2"5%+&-<)/, ).$"0%++4; ( )+?"15-<)"++4; $)#'2-; &$* 
+-#%$%+)*;  

• (+%#%+)% ).5%+%+)/ ( 3"(%&%+)%, 5%&)2-5%+'".+=> '%1-3)> ) 3)'6%("/ 1%0)5,  
( .-()#)5"#') "' 2$)+)7%#2"," #'-'=#- 3-<)%+'-;  

• -&1%#- ) '%$%?"+4 5%&)2"-#"<)-$6+4; #$=0:, '%$%?"+4 ,"1*7); $)+)/  
) 92#'1%++4; #$=0:. 

!"#$%&'(: 3" 5-'%1)-$-5 Bouchama (2007). 

 



!"#$%"&'()** +$ +,"'$-.,(/"&*0 +$12"'1-.*3 .$4'"31-.*5 (&$%(26&$3 7(,8 

1-,. 2< 

>%+)5%2?*611 ?"0 *?5121(/4*61A ?)5)& ,4%(/*4%"'= 1 
12&*"1?)& 

 • M"(%'4, 2-#->@)%#* 3"&&%10-+)* 31";$-&+"/ '%53%1-'=14 ( 3"5%@%+)*;, - '-20% 
1%2"5%+&-<)) &$* 3-<)%+'"( ) $)<, 31"0)(->@); ( '-2); =71%0&%+)*; (+% 
+-;"&)'6#* +- 0-1%, +% &"3=#2-'6 3%1%,1%(- "1,-+).5- ) 3)'6 &"#'-'"7+" 0)&2"#')), 
#"&%10-'#* ( )+?"15-<)"++"5 $)#'2% «N%2"5%+&-<)) &$* +-#%$%+)* ( =#$"()*; 
-+"5-$6+"/ 0-14». 

• E'#$%0)(-/'% '%53%1-'=1= (".&=;- ( 3"5%@%+)*;. E:%#3%76'% +-$)7)% 2-2 5)+)5=5 
"&+"," 31";$-&+"," 3"5%@%+)* (":"1=&"(-++"," 2"+&)<)"+%1"5), ,&% '%53%1-'=1- 
(".&=;- 3"&&%10)(-%'#* +- "'5%'2% +)0% 25°C, ) 3%1%5%@-/'% 0)$6<"( ( 9'" 
3"5%@%+)% +- +%#2"$62" 7-#"( ( &%+6 %0%&+%(+". 

• !"31"#)'% (1-7%/ ":@%/ 31-2')2) 3%1%#5"'1%'6 2$)+)7%#2"% (%&%+)% 3-<)%+'"( ). 
,1=33 1)#2- - +-31)5%1, $)<, #'1-&->@); ;1"+)7%#2)5) .-:"$%(-+)*5). 

• F"+'1"$)1=/'% 3)'6%("/ 1%0)5 3-<)%+'"(. !1%&$-,-/'% 3-<)%+'-5 +%#$-&2)% 
:%.-$2","$6+4% +-3)'2). 

• F"+'1"$)1=/'% '%53%1-'=1= '%$- 3-<)%+'"(, 7-#'"'= 3=$6#-, 21"(*+"% &-($%+)% ) 
=1"(%+6 ,)&1-'-<)) "1,-+).5-. 

• H@-'%$6+" "'#$%0)(-/'% $>:4% +-7-$6+4% #)53'"54 '%3$"(4; .-:"$%(-+)/ ) ( 
#$=7-% +%":;"&)5"#') 31)#'=3-/'% 2 +%":;"&)5"5= $%7%+)>. 

• !1"("&)'% )+?"15)1"(-+)% ) 3"&,"'"(2= 3%1#"+-$-; %#$) +=0+", =(%$)76'% 2-&1"(4/ 
#"#'-( =71%0&%+)*. 

 
!"#$%&'(: 3" 5-'%1)-$-5 #=@%#'(=>@); 3$-+"( &%/#'()/ %(1"3%/#2); #'1-+ 3" .-@)'% .&"1"(6* +-#%$%+)* ( 
=#$"()*; -+"5-$6+"/ 0-14. 

 
!N%2"5%+&-<)) &$* -&5)+)#'1-<)/ &"5"( 31%#'-1%$4; ) &1=,); #"<)-$6+4; =71%0&%+)/ 31)(%&%+4 

( +"("5 )+?"15-<)"++"5 $)#'2% "' Health Canada (2011c). 



!"#$%"&'()** +$ +,"'$-.,(/"&*0 +$12"'1-.*3 .$4'"31-.*5 (&$%(26&$3 7(,8 

1-,. 2A 

H*50/+* ?"0 5%?1612(+1= 4*L)/21+)&: /%,")&'% .*L)"%&*210 
"%J+)A 1 (4%?2%A (/%,%21 /0B%(/1 1 )+*.*21% ,)5)K1 ,41 21= 

5#.%-%'"2*# 
"*"3*)'%# 

J&%,'(2% % "%$<3*$4/ $#0('%,$4 
&(,/%3%) 

N#8#'%# 

!"'+)<- 
 

O- $)<%, A%%, ( (%1;+%/ 7-#') '=$"()@-, 3"& 
,1=&6>, ( 3-;= ) ( ":$-#') 5"A"+2)  
3"*($*>'#* +%:"$6A)% 21-#+4% .=&*@)% 
3-3=$4. 
!"'+)<- :4(-%' = $>&%/ $>:"," (".1-#'-, +" 
7-@% (#%," 3"1-0-%' 5-$%+62); &%'%/. P+",&- 
5"0%' 1-.()'6#* #'-?)$"2"22"(-* )+?%2<)*. 
!1)7)+"/ (".+)2+"(%+)* *($*%'#* =#)$%++"% 
3"'""'&%$%+)% ( 0-12=> ) ($-0+=> 3","&=. 
 

B4#43-+)* 31";"&*' :%. #3%<)?)7%#2"," 
$%7%+)*. 
G5%+6A)'6 3"'""'&%$%+)% 3"5"0%' 
31%:4(-+)% ( 2"+&)<)"+)1"(-++4; 
3"5%@%+)*;, 7-#'4% ":$)(-+)* 3"& &=A%5, 
+"A%+)% $%,2"/ "&%0&4. O% &"3=#2-/'% 
&$)'%$6+"," (".&%/#'()* ($-,) +- 3"1-0%++4% 
=7-#'2) 2"0). 
8$* =5%+6A%+)* &)#2"5?"1'- ) 
31"?)$-2')2) ('"1)7+"/ )+?%2<)) 5"0+" 
+-.+-7)'6 -+'),)#'-5)++4% ) 
-+')#%3')7%#2)% 31%3-1-'4 5%#'+"," 
&%/#'()*. 

H%3$"(4% "'%2) 
 

B +-7-$% 0-12"," #%."+- 5",=' 3"*()'6#* 
"'%2) +)0+); 2"+%7+"#'%/, 2-2 31-()$", 
$"&40%2. !1)7)+"/ ); (".+)2+"(%+)* 
*($*%'#* 1-#A)1%+)% 3%1)?%1)7%#2); #"#=&"( 
) .-&%102- 0)&2"#') ) #"$%/ ( "1,-+).5% 3"& 
(".&%/#'()%5 0-14. 

S%7%+)* +% '1%:=%'#*, '.2. 3"#$% 
-22$)5-').-<)) "'%2), 2-2 31-()$", 31";"&*'. 
O-.+-7%+)% &)=1%')2"( +% 1%2"5%+&=%'#*.  
 

H%3$"("/ ":5"1"2 
 

F1-'2"(1%5%++-* 3"'%1* #".+-+)* )$) 
"1'"#'-')7%#2"% ,"$"("21=0%+)%. O%1%&2" 
+-:$>&-%'#* ( 3%1)"& -22$)5-').-<)) = 
3-<)%+'"(, #'1-&->@); #%1&%7+"-
#"#=&)#'45) .-:"$%(-+)*5) )$) 
31)+)5->@); &)=1%')2). !1)7)+"/ 
(".+)2+"(%+)* *($*>'#* &%,)&1-'-<)*, 
1-#A)1%+)% 3%1)?%1)7%#2); #"#=&"( ) 
=5%+6A%+)% (%+".+"," "''"2-, 31)("&*@%% 2 
=5%+6A%+)> #%1&%7+"," (4:1"#-.  

!%1%5%#')'6 3-<)%+'- ( 31";$-&+"% 5%#'" ) 
=$"0)'6 +- #3)+=, '-2 7'":4 +",) +-;"&)$)#6 
( 31)3"&+*'"5 3"$"0%+)) (7'":4 =(%$)7)'6 
(%+".+4/ "''"2).  
O%":;"&)5" )#2$>7)'6 &1=,)% (".5"0+4% 
#%16%.+4% 31)7)+4 ":5"1"2-. 
 
 

H%3$"(4% #=&"1",) 
 

L"$%.+%++4% 54A%7+4% #3-.54, 7-@% (#%," ( 
+",-;, 1=2-; )$) ( ":$-#') 0)("'-, 
(".+)2->@)%, 2-2 31-()$", ( 1%.=$6'-'% 
&$)'%$6+"/ ?).)7%#2"/ +-,1=.2). 
!1)7)+"/ #=&"1", 5",=' :4'6 &%,)&1-'-<)*, 
3"'%1* 9$%2'1"$)'"( ( 1%.=$6'-'% =#)$%++"," 
3"'""'&%$%+)* ) 54A%7+"% ='"5$%+)%. 

!-<)%+'- 1%2"5%+&=%'#* +%5%&$%++" 
3%1%5%#')'6 ( 31";$-&+"% 5%#'". N-."5+)'% 
%5= 54A<4 ) "#'"1"0+" 3"5-##)1=/'%. 
I"0%' 3"'1%:"(-'6#* 3%1"1-$6+-* 
1%,)&1-'-<)* 1-#'("1"5, #"&%10-@)5 
9$%2'1"$)'4. D#$) '%3$"(4% #=&"1",) +% 
31%21-@->'#* :"$%% 7-#-, +%":;"&)5" 
":1-')'6#* .- 5%&)<)+#2"/ 3"5"@6>. 

H%3$"("% )#'"@%+)%  
 

M)53'"54 (2$>7->' #)$6+=> 0-0&=, 
#$-:"#'6, &)#2"5?"1', '1%(",=, 
,"$"("21=0%+)%, &=1+"'= ) ,"$"(+=> :"$6. 
B+='1%++** '%53%1-'=1- '%$- 5"0%' :4'6 
+"15-$6+"/, 3"+)0%++"/ )$) #$%,2- 
3"(4A%++"/ (5%+%% 40°C). !=$6# +)'%()&+4/, 
3"#'=1-$6+-* ,)3"'%+.)*, :4#'1"% 
3"(%1;+"#'+"% &4;-+)%. P.5%+%+)/ 
3#);)7%#2"," #"#'"*+)* +% +-:$>&-%'#*. 
!1)7)+"/ 5"0%' :4'6 3"'%1* ("&4 )/)$) 
#"$%/ 3"& (".&%/#'()%5 0-14 )$) ( 
1%.=$6'-'% )+'%+#)(+"/ ?).)7%#2"/ +-,1=.2).  

!%1%5%#')'% 3-<)%+'- ( 31";$-&+"% 
.-'%+%++"% )$) 2"+&)<)"+)1"(-++"% 
3"5%@%+)%, 1-.&%+6'% %,". M&%$-/'% ;"$"&+"% 
($-0+"% ":%1'4(-+)% )$) "314#2-/'% '%$" 
;"$"&+"/ ("&"/; )#3"$6.=/'% (%+')$*'"1, %#$) 
%#'6. G$"0)'% 3-<)%+'-, '-2 7'":4 %," +",) 
:4$) ( 31)3"&+*'"5 3"$"0%+)) (7'":4 
=(%$)7)'6 (%+".+4/ "''"2). O-7+)'% 
3%1"1-$6+=> 1%,)&1-'-<)>. D#$) 
3%1"1-$6+"5= 31)%5= 0)&2"#') 31%3*'#'(=%' 
'"A+"'-, 5"0+" 31):%,+='6 2 (+='1)(%++"/ 
1%,)&1-'-<)). !1) ,)3%1'%15)) (4A% 39°C, 
).5%+%+)) 3#);)7%#2"," #"#'"*+)* )$) 
3"*($%+)) #'"/2"/ ,)3"'%+.)) $%7%+)% 
31"("&)'#* 2-2 31) '%3$"("5 =&-1%; 3-<)%+'- 
+%":;"&)5" ,"#3)'-$).)1"(-'6.  

!"#$%&'(: 3" 5-'%1)-$-5 Bouchama & Knochel (2002) ) Knochel & Reed (1994).  

 



!"#$%"&'()** +$ +,"'$-.,(/"&*0 +$12"'1-.*3 .$4'"31-.*5 (&$%(26&$3 7(,8 

1-,. 2= 

H*50/+* ?"0 5%?1612(+1= 4*L)/21+)&: )+*.*21% ,)5)K1 ,41 
@J4)B*#K%5 B1.21 /%,")&)5 @?*4% 

5#.%-%'"2*# 
"*"3*)'%# 

!%. /$#H(3#:;"3/( O#:; 

L*+*"<%3(:;'46 >3(< 
B".&%/#'()% 
'%3$"("," #'1%##- 

(-+"5-$6+-* 0-1-, 
$%'+)/ #%."+ )/)$) 
)+'%+#)(+-* 
?).)7%#2-* +-,1=.2-).  

P.5%+%+)* 
3#);)7%#2"," 
#"#'"*+)* ('1%(",-, 
&%$)1)/, #=&"1",), 
2"5-). 

 

 

P.5%16'% (+='1%++>> '%53%1-'=1= '%$- 
(1%2'-$6+45 5%'"&"5). 

D#$) "+- (4A% 40°C, 3%1%5%#')'% 3-<)%+'- ( :"$%% 
31";$-&+"% 5%#'", 1-.&%+6'% %," ) 31)#'=3-/'% 2 
(+%A+)5 ";$-0&->@)5 31"<%&=1-5: † +-$"0)'% 
;"$"&+4/ 2"531%## +- A%>, 3"&54A%7+4% (3-&)+4 
) 3-;"(=> ":$-#'6; ":%#3%76'% ":&=( ()$) "'21"/'% 
"2+- ( 5-A)+% #2"1"/ 3"5"@)), "314#2)(-* 2"0= 
3-<)%+'- ("&"/ '%53%1-'=14 25–30°C. 

D#$) 3"#'1-&-(A)/ :%. #".+-+)*, =$"0)'% %," +- :"2 
) ":%#3%76'% 31";"&)5"#'6 &4;-'%$6+4; 3='%/.  

!1"(%&)'% 2)#$"1"&+=> '%1-3)> (4 $/5)+). 

B(%&)'% )."'"+)7%#2)/ 21)#'-$$")& (+"15-$6+4/ 
#"$%("/ 1-#'("1). 

!"#'1-&-(A%," #$%&=%' +%.-5%&$)'%$6+" &"#'-()'6 ( 
"'&%$%+)% +%"'$"0+"/ 3"5"@). 

8)-,+"#')1"(-+)% '%3$"("," =&-1-.* 

M+)0%+)% (+='1%++%/ '%53%1-'=14 
'%$- &" .+-7%+)/ 5%+%% 39,4°C. 

E;$-0&%+)% "1,-+).5- 3"#1%&#'("5 
'%3$"31"(%&%+)*, ":%#3%7%+)% 
&()0%+)* (".&=;-. 

E;$-0&%+)% 3"#1%&#'("5 )#3-1%+)*. 

I)+)5).-<)* 1)#2- -#3)1-<)). 

!"(4A%+)% +-#4@%+)* -1'%1)-$6+"/ 
21"() 2)#$"1"&"5 &" =1"(+* > 90%. 

G(%$)7%+)% ":J%5- 21"(). 

 

P*"<%3(:;'46 >3(< 
V)3%1'%15)* !"&'(%1&)'% &)-,+"., )#3"$6.=* 2-$):1"(-++4/ 

'%15"5%'1 &$* ).5%1%+)* (4#"2); '%53%1-'=1 (40–
47 °C). 

E'#$%0)(-/'% 2"0+=> ) 1%2'-$6+=> '%53%1-'=1=; 
31"&"$0-/'% ";$-0&->@)% 31"<%&=14. 

!"&&%10-+)% 2"0+"/ '%53%1-'=14 
>30°C. 

!1%21-@%+)% ";$-0&->@); 
31"<%&=1, 2",&- 1%2'-$6+-* 
'%53%1-'=1- #+).)'#* 5%+%% 7%5 &" 
39,4°C.‡ 

M=&"1",)  N-##5"'1)'% (".5"0+"#'6 +-.+-7%+)* 31%3-1-'"( 
:%+."&)-.%3)+"("," 1*&-. 

F"+'1"$6 #=&"1",. 

84;-'%$6+-* 
+%&"#'-'"7+"#'6 

N-##5"'1)'% (".5"0+"#'6 9$%2')(+"/ )+'=:-<)) 
(31) +-1=A%+)*; 2-A$%("," ) 1("'+"," 1%?$%2#"( 
)$) =;=&A%+)) ?=+2<)) (+%A+%," &4;-+)*). 

C-@)'- &4;-'%$6+4; 3='%/ )  

=$=7A%+)% +-#4@%+)* 2)#$"1"&"5 
(3"(4A%+)% +-#4@%+)* -1'%1)-$6+"/ 
21"() 2)#$"1"&"5 &" =1"(+* >90%). 

V)3"'%+.)*§ !1"(%&)'% 3$-.5".-5%@->@=> '%1-3)>, 31) 
+%":;"&)5"#') &":-(6'% #"#=&"#=0)(->@)/ 
31%3-1-' ) 1-##5"'1)'% (".5"0+"#'6 5"+)'"1)+,- 
<%+'1-$6+"," (%+".+"," &-($%+)*. 

!"(4A%+)% #1%&+%," -1'%1)-$6+"," 
&-($%+)* &" =1"(+* >60 55 1'. #', 
("##'-+"($%+)% 3%1?=.)) "1,-+"( ) 
+-#4@%+)% '2-+%/ 2)#$"1"&"5 
(#".+-+)%, 2"$)7%#'(" (4&%$*%5"/ 
5"7), =1"(%+6 $-2'-'-). 

E#'14/ +%21". 
#2%$%'+4; 54A< 

E:%#3%76'% =(%$)7%+)% ":J%5- 21"() # 3"5"@6> 
+"15-$6+"," #"$%("," 1-#'("1-, ?=1"#%5)& ) 
5-++)'"$ (+='1)(%++" )$) :)2-1:"+-' +-'1)* 
(+='1)(%++" 

E'#$%0)(-/'% =1"(%+6 #4("1"'"7+"," 2-$)* ) 
2-$6<)*; $%7%+)% +%":;"&)5" &-0% 31) =5%1%++" 
(41-0%++"/ ,)3%12-$)%5)). 

!1"?)$-2')2- 5)",$":)+-
)+&=<)1"(-++"/ 3"7%7+"/ 
+%&"#'-'"7+"#'). 

G$=7A%+)% 3"7%7+"," 21"("'"2- 
 ) &)=1%.-.  

E@%$-7)(-+)% 5"7). 

M"#'"*+)% 3"#$% 
31)5%+%+)* 5%'"&"( 
-2')(+"," 
";$-0&%+)* 

 !1"?)$-2')2- 0).+%=,1"0->@%/ 
-1)'5)). 

X=+2<)"+-$6+-* 
+%&"#'-'"7+"#'6 
5+",); "1,-+"( 

!1"(%&)'% +%#3%<)?)7%#2=> 3"&&%10)(->@=> 
'%1-3)>. 

M"&%/#'()% ("##'-+"($%+)> ?=+2<)/ 
"1,-+"(. 



!"#$%"&'()** +$ +,"'$-.,(/"&*0 +$12"'1-.*3 .$4'"31-.*5 (&$%(26&$3 7(,8 

1-,. 2B 

* H%3$"("/ =&-1 5"0+" 3"&".1%(-'6, %#$) = 3-<)%+'- +-:$>&->'#* ).5%+%+)* 3#);)7%#2"," #"#'"*+)* (" (1%5* '%3$"("," 
#'1%##-, &-0% %#$) '%53%1-'=1- 5%+6A% 40oC. 
† !"&'(%10&%+)/ :"$%% (4#"2"/ 9??%2')(+"#') 2-2);-'" 2"+21%'+4; ";$-0&->@); 31"<%&=1 3" #1-(+%+)> # &1=,)5) +%'. 
L"$%% 31%&3"7')'%$6+45) *($*>'#* +%)+(-.)(+4% 5%'"&4, 2"'"14% $%,2) ( 31)5%+%+)), ;"1"A" 3%1%+"#*'#* 3-<)%+'-5) ) # 
5%+6A%/ (%1"*'+"#'6> (4."(=' 2"0+=> (-."2"+#'1)2<)>. O-.+-7%+)* -+')3)1%')2"( (-#3)1)+, -<%'-5)+"?%+) #$%&=%' 
).:%,-'6, '.2. "+) 5",=' =#=,=:)'6 2"-,=$"3-')> ) 3"1-0%+)% 3%7%+) 31) '%3$"("5 =&-1%. 
‡ 8"2-.-'%$6#'(, 2"'"14% 3"&'(%10&-$) :4, 7'" 31) "31%&%$%++"5 2"+'1"$6+"5 .+-7%+)) '%53%1-'=14 '%$- 3-<)%+'- 
";$-0&->@)% 31"<%&=14 5"0+" 31%21-')'6, +%'. E&+-2" ( :"$6A"/ #%1)) )#34'-+)/ :%."3-#+"/ "2-.-$-#6 '%53%1-'=1- 39.4oC.   
§ !1) ,)3"'%+.)) 3$-.5".-5%@->@-* '%1-3)* ) ";$-0&%+)%, 2-2 31-()$", 9??%2')(+4. !1) 1-.()')) (-."&)$-'"1+"," A"2- )$) 
31) +-$)7)) = 3"#'1-&-(A%," 3%1()7+"/ &)#?=+2<)) 5)"2-1&- 5"0%' 1-.()(-'6#* #'"/2-* -1'%1)-$6+-* ,)3"'%+.)*, 2"'"1=> +% 
=&-%'#* 2=3)1"(-'6 )+?=.)"++45) 5%'"&-5). H%1-3)> #$%&=%' +-.+-7-'6 )+&)()&=-$6+", 1=2"("&#'(=*#6 2$)+)7%#2)5 "'(%'"5 
3-<)%+'-. 
!"#$%&'(: 3" 5-'%1)-$-5 Bouchama & Knochel (2002) ) Bouchama, Dehbi & Carballo-Chaves (2007). 
 



!"#$%"&'()** +$ +,"'$-.,(/"&*0 +$12"'1-.*3 .$4'"31-.*5 (&$%(26&$3 7(,8 

1-,. 2> 

>%+)5%2?*611 ?"0 2*(%"%210 1 *?5121(/4*61A ?)5)& 
,4%(/*4%"'=: 5%/)?' ,)21B%210 /%5,%4*/@4' &).?@=* & 
.*+4'/'= ,)5%K%210= &) &4%50 B*4' (;CDE< >:FE!G7<) 

Q&(32*"&*8'4# $#&4 .:) "9B#"3/9AB%0 ,.('%6 
5#&4 Q*$$#'3(&%% 
=9B#"3/9#3 &). '#":*@'40 <&(23%8#"2%0 $#&: 
G#'-+"()'% '%15"5%'14 &$* ).5%1%+)* 
'%53%1-'=14 (".&=;- ( 3"5%@%+)*; 

!1"(%1*/'% '%53%1-'=1= ( 3"5%@%+)*; # 8 &" 10 7-#"( ='1-, ( 13 7-#"( ) 
(%7%1"5 3"#$% 22 7-#"(. H%53%1-'=1- (".&=;- ( 3"5%@%+)*; +% &"$0+- 
31%(4A-'6 32°C &+%5 ) 24°M +"76>. 

E:%#3%76'% 3-##)(+"% ";$-0&%+)% # 
3"5"@6> +"7+"," 31"(%'1)(-+)* 

M (%7%1- &" 1-++%," ='1- "'214(-/'% ( &"5% (#% "2+-: 31";$-&+4/ 
+"7+"/ (".&=; 3"5"0%' ";$-&)'6 3"5%@%+)%. 

B #-5"% 0-12"% (1%5* #='"2 
.-214(-/'% (#% "2+- ) #'-(+) 

K'" 3".("$)' #";1-+)'6 31";$-&= ( 3"5%@%+)) 

C-+-(%A)(-/'% "2+- !"(%#6'% A'"14, =#'-+"()'% #"$+<%.-@)'+4% '%+'4, +-(%#4 )$) 0-$>.) 
+- "2+-, ( 2"'"14% ='1"5 )$) &+%5 #"$+<% #(%')' #)$6+%% (#%," 

G5%+6A-/'% '%3$"(=> +-,1=.2= ( &"5% 
)$) ( 2(-1')1% 

B42$>7-/'% )#2=##'(%++"% "#(%@%+)% ), 3" (".5"0+"#'), 
9$%2'1"31):"14 (21"5% ;"$"&)$6+)2-) 

K2"+"56'% 9$%2'1"9+%1,)> D#$) (-A% 0)$)@% ":"1=&"(-+" 2"+&)<)"+%1"5, 92"+"56'% 
9$%2'1"9+%1,)>, +% &"3=#2-* %% 3"'1%:$%+)* :"$6A%, 7%5 +%":;"&)5" &$* 
3"&&%10-+)* 31";$-&4; 9'" #+).)' (%1"*'+"#'6 +-1=A%+)/ 
9+%1,"#+-:0%+)* ( (-A%5 1-/"+% 

N-.(%A)(-/'% ( 2"5+-'-; ($-0+4% 
3"$"'%+<- - 9'" 3"5"0%' ";$-&)'6 
(".&=; ( 3"5%@%+)).  

!1) 9'"5 =(%$)7)(-%'#* ) ($-0+"#'6 (".&=;- 

R#0'%8#"2%# $#&4: 
G$=7A%+)% #)#'%54 (+%A+%," 
.-'%+%+)* 
 

B+%A+)% .-'%+*>@)% 31)#3"#":$%+)* &$* "2"+ 3"5",->' =5%+6A)'6 
'%3$"3"#'=3$%+)* "' #"$+<-; (+='1%++%% .-'%+%+)% "2"+, 3".("$*>@%% 
).:%0-'6 '%3$"("/ +-,1=.2) "' #"$+%7+"," ).$=7%+)*, 1%2"5%+&=%'#* ( 
$>:"5 #$=7-%. 

G#'-+"(2- 9$%2'1)7%#2); 
(%+')$*'"1"( 
 

K$%2'1)7%#2)% (%+')$*'"14 5",=' 31)+%#') +%2"'"1"% ":$%,7%+)%, +" 
2",&- '%53%1-'=1- (".&=;- (4A% 35°C, (%+')$*'"1 5"0%' +% #3-#') "' 
'%3$"(4; .-:"$%(-+)/. F1"5% '",", 31%:4(-+)% ( 3"5%@%+)) # 
1-:"'->@)5 (%+')$*'"1"5 5"0%' 31)(%#') 2 &%,)&1-'-<)), 3"9'"5= ( 
9'"5 #$=7-% +%":;"&)5" ":)$6+"% 3)'6%. B%+')$*'"14 1%2"5%+&=%'#* 
=#'-+-($)(-'6 +- +%2"'"1"5 1-##'"*+)), '-2 7'":4 #'1=* (".&=;- +% :4$- 
+-31-($%+- +%3"#1%&#'(%++" +- 7%$"(%2-. E#":%++" 9'" 2-#-%'#* $%0-7); 
:"$6+4;. 

P#3"$6."(-+)% 5":)$6+4; 
";$-&)'%$%/ (".&=;- )#3-1)'%$6+"," 
')3-  

E;$-0&->@)/ 9??%2' #)#'%5 )#3-1)'%$6+"," ')3- =(%$)7)(-%'#* # 
1"#'"5 '%53%1-'=14 ) =5%+6A-%'#* # 1"#'"5 "'+"#)'%$6+"/ ($-0+"#') 
(".&=;-. 

P#3"$6."(-+)% "#=A)'%$%/ (".&=;- M+)0%+)% ($-0+"#') (".&=;- 5"0%' :4'6 3"$%.+" ( 1%,)"+-;, ,&% 0-1- 
+% "7%+6 #)$6+-*, +" ($-0+"#'6 (".&=;- (4#"2-*. 

P#3"$6."(-+)% 5%#'+4; #)#'%5 
2"+&)<)"+)1"(-+)* (".&=;- 

F"+&)<)"+%14 3"5",->' #3-#')#6 "' 0-14. M$%&=%' =7)'4(-'6, "&+-2", 
7'" 31) 3"2=32% )$) =#'-+"(2% 2"+&)<)"+%1- +=0+" 3" (".5"0+"#') 
(4:)1-'6 -33-1-' # 5-2#)5-$6+" +).2)5 =1"(+%5 9+%1,"3"'1%:$%+)*. B" 
).:%0-+)% +%,-')(+4; 3"#$%&#'()/ &$* .&"1"(6* +%":;"&)54 7)#'2- ) 
+-&$%0-@%% '%;+)7%#2"% ":#$=0)(-+)% 2"+&)<)"+%1-. P +% .-:4(-/'% ": 
"'2$>7%+)*; 9$%2'1)7%#'(- ( $%'+)/ 3%1)"&. 

 
B" (1%5* -+"5-$6+"/ 0-14 3","&- :4(-%' :%.(%'1%++"/, 3"9'"5= 5%'"&4 %#'%#'(%++"/ (%+')$*<)) 
("'214(-+)% "2"+, #2(".+"% 31"(%'1)(-+)%) 5",=' "2-.-'6#* :%#3"$%.+45). I",=' :4'6 '-20% 31":$%54 
# "'214(-+)%5 "2"+ +- +"76 ( ,"1"&-; ) ( &"5-;, 1-#3"$"0%++4; +- =$)<-; # "0)($%++45 &()0%+)%5. 

H%;+"$",)* 2"+&)<)"+)1"(-+)* (".&=;- ).+-7-$6+" 31%&3"$-,-%' +%1-(+"31-(+"#'6 1-#31%&%$%+)* :$-, 
"' %% )#3"$6."(-+)*, 3"#2"$62= 31)("&)' 2 1"#'= -+'1"3",%++"," '%3$"("," (".&%/#'()* +- 
"21=0->@=> #1%&= ) 5"0%' =#)$)(-'6 (".&%/#'()% 0-14 +- =*.()54% 2-'%,"1)) +-#%$%+)*, +% 
)5%>@)% &"#'=3- 2 2"+&)<)"+)1"(-++45 3"5%@%+)*5. P.-.- 3%1%:"%( 9+%1,"#+-:0%+)* 
2"+&)<)"+)1"(-+)% (".&=;- (" (1%5* -+"5-$6+"/ 0-14 5"0%' "2-.-'6#* +%(".5"0+45; '-20% :%. 



!"#$%"&'()** +$ +,"'$-.,(/"&*0 +$12"'1-.*3 .$4'"31-.*5 (&$%(26&$3 7(,8 

1-,. 2C 

";$-0&->@%/ ("&4 9$%2'1"#'-+<)) 5",=' &-(-'6 #:"). F1"5% '",", 2"+&)<)"+)1"(-+)% (".&=;- ($%7%' 
&"3"$+)'%$6+"% 9+%1,"3"'1%:$%+)%. 

8$* &"#')0%+)* =#'"/7)("," 9??%2'- #+)0%+)* '%53%1-'=14 (".&=;- ( .-214'4; 3"5%@%+)*; 
#=@%#'(=>' 1-.$)7+4% 5%14 #1%&+%#1"7+"," ) &"$,"#1"7+"," ;-1-2'%1-, 3".("$*>@)% 3"(4#)'6 
"'1-0-'%$6+=> #3"#":+"#'6 3"(%1;+"#'%/ .&-+)/ ) #""1=0%+)/ (-$6:%&") – #5. #""'(%'#'(=>@)/ 
)+?"15-<)"++4/ $)#'"2. 

L"$%% 3"&1":+=> )+?"15-<)> 3" 9'"/ '%5-')2%, ( '"5 7)#$% 3" ("31"#-5 (+%#%+)* ).5%+%+)/ ( 
#)#'%54 ,"1"&#2"," 3$-+)1"(-+)* ) .%5$%3"$6."(-+)*, 5"0+" +-/') ( &"2=5%+'% Heat-waves: risks and 
responses (Koppe et al., 2004). 

 



!"#$%"&'()** +$ +,"'$-.,(/"&*0 +$12"'1-.*3 .$4'"31-.*5 (&$%(26&$3 7(,8 

1-,. 2? 

>%+)5%2?*611 ?"0 )4J*2)& .?4*&))=4*2%210: .*K1/* .?)4)&-0 
2*(%"%210 )/ &).?%A(/&10 ,414)?2'= ,)B*4)& &) &4%50 
*2)5*"-2)A B*4' (;CDE< 7;MC>9EG7<) 

!1) ,"1%+)) :)"5-##4 3"$+"," #,"1-+)* +% 31")#;"&)' ) ( -'5"#?%1= 3"#'=3->' 1-.$)7+4% 
.-,1*.+)'%$), (2$>7-* (.(%A%++4% 7-#')<4 (BY), "2)#6 =,$%1"&-, "2#)&4 -."'-, &)"2#)& #%14 ) 
"1,-+)7%#2)% #"%&)+%+)*. B -'5"#?%1% 9') .-,1*.+*>@)% (%@%#'(- 5",=' 31%'%13%(-'6 ?).)7%#2)% ) 
;)5)7%#2)% ).5%+%+)*. 

 
D).?%A(/&1% ,414)?2'= ,)B*4)& 2* .?)4)&-% $%")&%+* 
!%. /*,.#6"3/%) S(&(23#& /*,.#6"3/%) 
E#'14% 3"#$%&#'()*  E0",) (+='1%++); '2-+%/ "' (&4;-+)* ,-."":1-.+4; 31"&=2'"( #,"1-+)*, 71%(-'4% 

#%16%.+45) 1%#3)1-'"1+45) "#$"0+%+)*5) 
B+%A+)% "0",) 
M+)0%+)% ?=+2<)) $%,2); ) 1-##'1"/#'(- &4;-+)*  
E:"#'1%+)* :1"+;)-$6+"/ -#'54 ) 1%#3)1-'"1+4; .-:"$%(-+)/  
E#'14% 1%#3)1-'"1+4% .-:"$%(-+)* = &%'%/ 
E#'14% #%1&%7+"-#"#=&)#'4% .-:"$%(-+)* 

R1"+)7%#2)% 
3"#$%&#'()* 

N"#' 7-#'"'4 #$=7-%( :1"+;)-$6+"/ -#'54 ) &1=,); 1%#3)1-'"1+4; .-:"$%(-+)/ 
!"*($%+)% +"(4; #$=7-%( ;1"+)7%#2); .-:"$%(-+)/ "1,-+"( &4;-+)*; 
M+)0%+)% "0)&-%5"/ 31"&"$0)'%$6+"#') 0).+) 

81=,)% (".5"0+4% 
?-2'"14 1)#2- 

8"1"0+"-'1-+#3"1'+4% 31")#A%#'()*, +%#7-#'+4% #$=7-) +- ("&% ) +- (".&=A+"5 
'1-+#3"1'% ( 1%.=$6'-'% #+)0%+)* ()&)5"#'), ":=#$"($%++"," .-&45$%+)%5 
M5%1'%$6+4% #$=7-) ( ;"&% 92#'1%++"/ 9(-2=-<)), 31) 9'"5 1-:"'+)2) #3-#-'%$6+4; 
#$=0:, ( '.7. 3"0-1+4%, 3"&(%1,->'#* 3"(4A%++"5= 1)#2= 
!%1%:") ( "2-.-+)) 1=')++"/ 5%&)<)+#2"/ 3"5"@) 

!
V1=334 +-#%$%+)*, 3"&(%10%++4% +-):"$%% (4#"2"5= 1)#2=:  

• L"$6+4% :1"+;)-$6+"/ -#'5"/, &1=,)5) 1%#3)1-'"1+45) .-:"$%(-+)*5), :"$%.+*5) #%1&%7+"-
#"#=&)#'"/ #)#'%54  

• 3"0)$4% $>&), &%'), :%1%5%++4% 0%+@)+4  
• 2=1*@)% 
• 3"0-1+4% 

 
M$=0:4 ":@%#'(%++"," .&1-("";1-+%+)* &"$0+4 ":%#3%7)'6:  

• #("%(1%5%++"% "3"(%@%+)% +-#%$%+)* ": "3-#+"#') 31)1"&+4; 3"0-1"(; 
• 31%&"#'-($%+)% +-#%$%+)> )+?"15-<)) " (".5"0+4; 3"#$%&#'()*; &$* .&"1"(6* ) 

1%2"5%+&-<)) 3" .-@)'% .&"1"(6* "' (".&%/#'()* 31)1"&+4; 3"0-1"(, - '-20% '%$%?"+4 
,"1*7); $)+)/, #$=0: #"<)-$6+"/ 3"5"@), #2"1"/ 5%&)<)+#2"/ 3"5"@), -&1%#- ) '%$%?"+4 
":@%&"#'=3+4; 2"+&)<)"+)1"(-++4; 3"5%@%+)/ ) #(%&%+)* " &"#'=3+"5 '1-+#3"1'% ) " 
#$=0:-; +%"'$"0+"/ 5%&)<)+#2"/ 3"5"@);  

• ,"'"(+"#'6 5%#'+4; #'-<)"+-1"( 2 31)%5= ) $%7%+)> 3-<)%+'"( # +%"'$"0+45) ) "#'145) 
#"#'"*+)*5); 

• ,"'"(+"#'6 5%#'+4; =71%0&%+)/ 3%1()7+"/ 5%&)2"-#-+)'-1+"/ 3"5"@) ) -5:=$-'"1+"-
3"$)2$)+)7%#2); =71%0&%+)/ 2 (%&%+)> 3-<)%+'"(, 31"0)(->@); ( ); 1-/"+-; ":#$=0)(-+)*; 

• 2-:)+%'4 "2#),%+-<)) ) 1%#3)1-'"14 &$* $)<, 3"&(%10%++4; +-):"$%% (4#"2"5= 1)#2=; 
• "2-.-+)% 5%&)<)+#2"/ 3"5"@) +-#%$%+)> +- 5%#'-;, ( '"5 7)#$% 3"#%@%+)% :"$6+4; +- &"5= 

(1-7-5) 3%1()7+"," .(%+-;  
• -5:=$-'"1+4/ 31)%5 +-#%$%+)* ( :"$6+)<-;; 
• ":@%#'(%++4% 3"5%@%+)* # 7)#'45 2"+&)<)"+)1"(-++45 (".&=;"5, 2"'"14% 5",=' #$=0)'6 

=:%0)@%5 ( 0-1=; 
• 31%&"#'-($%+)% )+?"15-<)) &1=,)5 #%2'"1-5 " 3"#$%&#'()*; (".&%/#'()* 31)1"&+4; 3"0-1"( 

) -+"5-$6+"/ 0-14 +- .&"1"(6% $>&%/ ) " '"5, 2-2 %," .-@)')'6. 
 
F)"J)(4)$2'% 5%4' 
O%":;"&)5 <%$4/ 2"53$%2# 5%1 +- 1-.$)7+4; =1"(+*;, (2$>7-* ":%#3%7%+)% ,"'"(+"#') #)#'%5 
.&1-("";1-+%+)* ) 2""1&)+-<)) %% &%*'%$6+"#') # 1-:"'"/ 5%'%"1"$",)7%#2); #)#'%5 1-++%," 
31%&=31%0&%+)*, #("%(1%5%++"% 1-#31"#'1-+%+)% 1%2"5%+&-<)/ " 5%1-; 31"?)$-2')2) ) .-@)'4, - 
'-20% #"(%1A%+#'("(-+)% ,"1"&#2"," 3$-+)1"(-+)* ) 0)$)@+"," #'1")'%$6#'(-. B#% 9') 5%14 5"0+" 



!"#$%"&'()** +$ +,"'$-.,(/"&*0 +$12"'1-.*3 .$4'"31-.*5 (&$%(26&$3 7(,8 

1-,. 2D 

":J%&)+)'6 ( #3%<)-$6+4/ 3$-+ &%/#'()/ 3" .-@)'% .&"1"(6* +-#%$%+)* "' (".&%/#'()* -+"5-$6+"/ 
0-14. 

Y'":4 +% &"3=#')'6 #$=7-/+"," 1-#31"#'1-+%+)* ",+* ) ).:%0-'6 1)#2- (".,"1-+)/, 2"'"14/ ( =#$"()*; 
-+"5-$6+"/ 0-14 ) .-#=;) "7%+6 (4#"2, +%":;"&)54 +-&$%0-@)% 5%14 ( ":$-#') "1,-+).-<)) 
.%5$%3"$6."(-+)* ) #"&%10-+)* $%#+"," ;".*/#'(-, #)#'%5-')7%#2)% ) 1%,=$*1+4% 5%1"31)*')* 3" 
=5%+6A%+)> 3"0-1+"/ "3-#+"#') ) )+?"15)1"(-+)% +-#%$%+)* ": "3-#+"#') 31)1"&+4; 3"0-1"(. B 
."+-; (4#"2"," 1)#2- +%":;"&)5" 31%&=#5"'1%'6 31"(%&%+)% %0%,"&+4; 5%1"31)*')/ 3" 3$-+)1"(-+)> 
31"')("3"0-1+"/ .-@)'4 ) .-@)'4 +-#%$%+)*. 

8$* ":%#3%7%+)* (".5"0+"#') 31%&"#'-($%+)* 2"+21%'+4; 5%&)2"-#-+)'-1+4; 1%2"5%+&-<)/ 
+%":;"&)5 &%/#'(%++4/ ) #'1",)/ 5"+)'"1)+, 2-7%#'(- -'5"#?%1+"," (".&=;-, ( "#":%++"#') 9'" 
2-#-%'#* ).5%1%+)/ =1"(+%/ #"&%10-+)* ( (".&=;% '(%1&4; 7-#')< &)-5%'1"5 5%+%% 10 525 ) 
5%$2"&)#3%1#+4; 7-#')< &)-5%'1"5 &" 2,5 525 (PM10 ) PM2.5). 

H-5, ,&% 1)#2 3"0-1- "#":%++" (4#"2, ,"#=&-1#'(%++4% ) 5%#'+4% "1,-+4 .&1-("";1-+%+)* &"$0+4 
.-1-+%% 31")+?"15)1"(-'6 ": 9'"5 +-#%$%+)% ) 31)+*'6 +%":;"&)54% 5%14. 

 
N)"%% ,)?4)L2@# 123)45*61# ) ,414)?2'= ,)B*4*= 1 1= &).?%A(/&11 2* 
.?)4)&-% $%")&%+* 5)B2) 2*A/1 & ("%?@#K1= 1(/)$21+*=: 
WHO: Violence and Injury prevention: burns 
(http://www.who.int/violence_injury_prevention/other_injury/burns/en/index.html) 
 
California Office of Environmental Health Hazard Assessment (2008). Wildfire smoke. A guide for public health 
officials. Sacramento, California Office of Environmental Health Hazard Assessment 
(http://oehha.ca.gov/air/risk_assess/wildfirev8.pdf, 3" #"#'"*+)> +- 11 )>$* 2011). 
 
Goh K-T et al., eds. (1999). Health guidelines for vegetation fire events. Background papers. Geneva, World 
Health Organization 
(http://www.who.int/docstore/peh/Vegetation_fires/vegetationfirbackgrtoc.htm, 3" #"#'"*+)> +- 11 )>$* 
2011). 
 
Ostro B (2004). Outdoor air pollution: assessing the environmental burden of disease at national and local 
levels. Geneva, World Health Organization (Environmental burden of disease series, No. 5; 
http://www.who.int/quantifying_ehimpacts/publications/ebd5/en/index.html, 3" #"#'"*+)> +- 11 )>$* 2011). 
 
WHO (2008). Air quality and health. Geneva, World Health Organization (Fact sheet 313; 
http://www.who.int/mediacentre/factsheets/fs313/en/index.html, 3" #"#'"*+)> +- 11 )>$* 2011). 
WHO (2011a). Respiratory tract diseases. Geneva, World Health Organization 
(http://www.who.int/topics/respiratory_tract_diseases/en, 3" #"#'"*+)> +- 11 )>$* 2011). 
 
WHO (2011b). Vegetation fires. Technical hazard sheet. Geneva, World Health Organization 
(http://www.who.int/hac/techguidance/ems/vegetation_fires/en, 3" #"#'"*+)> +- 11 )>$* 2011). 
 
WHO Regional Office for Europe (2007). Health relevance of particulate matter from various sources. 
Copenhagen, WHO Regional Office for Europe 
(http://www.euro.who.int/__data/assets/pdf_file/0007/78658/E90672.pdf, 3" #"#'"*+)> +- 11 )>$* 2011). 
 
WHO Regional Office for Europe (2010). Wildfires and heat-wave in the Russian Federation. Public health 
advice. Copenhagen, WHO Regional Office for Europe 
("##$%&&'''()*+,('",(-.#&EE53#3&311)#1&$5FEF-6)&@@2<&2<@@D@&2D@?2@EGHEI*11-3E'-65F-+)E358-1,+J($5F, 3" 
#"#'"*+)> +- 11 )>$* 2011) 
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1-,. <@ 

>%+)5%2?*611 ?"0 2*(%"%210: 8*K1/* .?)4)&-0 )/ &).?%A(/&10 
,414)?2'= ,)B*4)& &) &4%50 *2)5*"-2)A B*4'  
(;CDE< 7;MC>9EG7<) 

 
;%)L=)?15'% 5%4' 

• O- 31"'*0%+)) (#%," 3%1)"&- 31)1"&+4; 3"0-1"( #$%&)'% .- 1%2"5%+&-<)*5) 5%#'+4; "1,-+"( 
.&1-("";1-+%+)* ) #$%&=/'% 9')5 1%2"5%+&-<)*5. 

• M'-1-/'%#6 +% (4;"&)'6 +- =$)<=. D#$) =1"(%+6 .-,1*.+%+)* (".&=;- (4#"2, (#% &"$0+4 
+-;"&)'6#* ( 3"5%@%+)); "#":%++" 9'" 2-#-%'#* '%;, 2'" 3"&(%10%+ +-):"$%% (4#"2"5= 1)#2= 
(&%'), $)<- #'-17%#2"," (".1-#'-). 

• D#$) =1"(%+6 .-,1*.+%+)* (".&=;- (4#"2, &%10)'% (#% "2+- .-214'45), +" #'-1-/'%#6 31) 9'"5 
#$%&"(-'6 1%2"5%+&-<)*5 3" 3"&&%10-+)> 31";$-&+"/ '%53%1-'=14 ( 3"5%@%+)*; ( =#$"()*; 
-+"5-$6+"/ 0-14 (#5. #""'(%'#'(=>@)/ )+?"15-<)"++4/ $)#'"2). 

• F"+&)<)"+%14 5",=' #3-#') ) "' 0-14, ) "' .-,1*.+%+)* -'5"#?%1+"," (".&=;-. !"5+)'%:  

o D#$) (-A 2"+&)<)"+%1 5"0%' 1-:"'-'6 2-2 ( 1%0)5% .-:"1- +-1=0+"," (".&=;-, '-2 ) ( 
1%0)5% 1%<)12=$*<)) (+='1%++%," (".&=;-, (" (1%5* 31)1"&+4; 3"0-1"( )$) .-&45$%+)* 
=#'-+"()'% %," ( 1%0)5 1%<)12=$*<)). 

o !" (".5"0+"#') .-5%+)'% ( 2"+&)<)"+%1% ?)$6'1 ,1=:"/ "7)#'2) +- ,"?1)1"(-++4/ )$) 
+- (4#"2"9??%2')(+4/ ?)$6'1 '"+2"/ "7)#'2) (".&=;- (HEPA). 

o D#$) = (-A%," 2"+&)<)"+%1- %#'6 1%0)5 3"&5%A)(-+)* #(%0%," (".&=;- # =$)<4, (" (1%5* 
.-&45$%+)* 9'"' 1%0)5 +=0+" "'2$>7-'6. 

M)#'%54 5%;-+)7%#2"/ (%+')$*<)), )#3"$6.=%54% ( ":@%#'(%++"-'"1,"(4; .&-+)*;, :4(->' 
1-.+45) ) '1%:=>' "'&%$6+"," 1-##5"'1%+)*. 

• M'-1-/'%#6 #"21-')'6 2"$)7%#'(" &1=,); )#'"7+)2"( .-,1*.+%+)* (".&=;- ( .-214'4; 
3"5%@%+)*;: "'2-0)'%#6 "' 2=1%+)*, 3" (".5"0+"#') +% 3"$6.=/'%#6 &1"(*+45) 3%7-5) ) 
3$)'-5), 1-:"'->@)5) "' 31"3-+"(4; ,-."(4; :-$$"+"(, ).&%$)*5) ( -91"."$6+4; =3-2"(2-;, 
+% ,"'"(6'% 0-1%+"," ) :$>& +- ,1)$%. 

• 8$* "#":" =*.()54; ,1=33 ($)<, #'1-&->@); :"$%.+*5) "1,-+"( &4;-+)* ) #%1&%7+"-
#"#=&)#'45) .-:"$%(-+)*5)) 3"2-.-+" 31)5%+%+)% 1%#3)1-'"1"(, .-@)@->@); "' (&4;-+)* 
'(%1&4; 7-#')<.  

• B" (1%5* .-&45$%+)* +"A%+)% +- "'214'"5 (".&=;% 5-#2) 5"0%' .-@)')'6 "' (&4;-+)* 
.-,1*.+%++4; 7-#')< ("#":%++" '(%1&4;). !"2=3-* 5-#2=, =:%&)'%#6 ( '"5, 7'" "+- 
31%&+-.+-7%+- &$* .-&%10)(-+)* 5%$2"&)#3%1#+4; 7-#')< (PM2,5) ) 3"&;"&)' (-5 3" 1-.5%1=, 
":%#3%7)(-* 3$"'+"% 31)$%,-+)% 2 2"0% ("21=, 1'- ) +"#-. 

• S)<- # ;1"+)7%#2)5) .-:"$%(-+)*5) – ( 7-#'+"#'), 1%#3)1-'"1+45) ) #%1&%7+"-#"#=&)#'45) - 
:"$%% =*.()54 2 (".&%/#'()> .-&45$%+)* ) +=0&->'#* ( &"3"$+)'%$6+"/ .-@)'% ) ( &"#'=3% 2 
5%&)<)+#2"/ 3"5"@). 

• G*.()545 2-'%,"1)*5 +-#%$%+)* #$%&=%' 3" (".5"0+"#') +-;"&)'6#* ( 2"+&)<)"+)1"(-++4; 
<%+'1-; # ;"1"A%/ #)#'%5"/ (%+')$*<)) (%#$) '-2"(4% )5%>'#*). 

 
O%"%3)2 P+(/4%22)A ("@BL': [!"#$!%#&] 
O%"%3)2 J)40$%A "1211: [!"#$!%#&] 
E?4%( (*A/*, J?% 5)B2) ,)"@$1/- L)"%% ,)?4)L2@# 123)45*61#: 
[!"#$!%#&] 
 



!"#$%"&'()** +$ +,"'$-.,(/"&*0 +$12"'1-.*3 .$4'"31-.*5 (&$%(26&$3 7(,8 

1-,. <2 

>%+)5%2?*611 ?"0 )4J*2)& .?4*&))=4*2%210, *?5121(/4*61A 
?)5)& ,4%(/*4%"'= 1 4*L)/)?*/%"%A: (/*2?*4/' & )L"*(/1 
)=4*2' /4@?* &) &4%50 *2)5*"-2)A B*4' 
(;CDE< 7;MC>9EG7<) 
 
ISO TC 159/SC 5 (5/ !"&2"5)'%' 159-," H%;+)7%#2"," 2"5)'%'- I%0&=+-1"&+"/ "1,-+).-<)* 3" 
#'-+&-1').-<)), «K1,"+"5)2- ?).)7%#2"/ "21=0->@%/ #1%&4») (43=#2-%' #'-+&-1'4, #(*.-++4% # 
1%-2<)%/ 7%$"(%2- +- ?).)7%#2=> #1%&=, ( '"5 7)#$% +- 92#'1%5-$6+4% 3","&+4% =#$"()*. K') 
#'-+&-1'4 2-#->'#* ($)*+)* '%3$- ) ;"$"&- +- .&"1"(6% ) #-5"7=(#'()% 7%$"(%2-. H% ). +);, 2"'"14% 
"'+"#*'#* 2 '%3$=, :4$) 1-.1-:"'-+4 31)5%+)'%$6+" 2 31"?%##)"+-$6+"5= (".&%/#'()>, +", ("":@% 
,"("1*, 9')5 +% ",1-+)7)(->'#*. E.+-2"5)'6#* #" #'-+&-1'-5) ) 31)":1%#') +%":;"&)54% &"2=5%+'4 
5"0+" +- #-/'% ISO ("##$%&&'''(-1,(,+;&-1,&-1,E73#36,;*)("#9). 

=3('.(&3 ISO  O#:;  
ISO 7243:1989  
V"1*7-* #1%&-. N-#7%' '%3$"("/ +-,1=.2) +- 
1-:"'->@%," 7%$"(%2-, "#+"(-++4/ +- 3"2-.-'%$% 
WBGT ('%53%1-'=1- ($-0+"," A-1)2- 3#);1"5%'1-) 

B 9'"5 #'-+&-1'% (("&)'#* 31"#'"/ 5%'"& "<%+2) +- 
"#+"(% 3"2-.-'%$* '%53%1-'=14 ) #""'(%'#'(=>@); 
31%&%$6+4; .+-7%+)/. D#$) 31",+".)1=%54% )$) 
).5%1*%54% .+-7%+)* 3"2-.-'%$* WBGT 31%(4A->' 
&"3=#')5"% 31%&%$6+"% .+-7%+)%, '" )#34'4(-%5-* 
7%$"(%2"5 '%3$"(-* +-,1=.2- 5"0%' 31)(%#') 2 
'%3$"("5= 3%1%,1%(=. 

ISO 7933:2004  
K1,"+"5)2- '%15-$6+"/ #1%&4. W+-$)')7%#2"% 
"31%&%$%+)% ) )+'%131%'-<)* '%3$"("," #'1%##- +- 
"#+"(% 1-#7%'- 31",+".)1=%5"/ '%3$"("/ +-,1=.2) 

M 3"5"@6> 9'"," #'-+&-1'- 5"0+" 31").(%#') 
-+-$)')7%#2=> "<%+2= '%3$"("/ +-,1=.2), 2"'"1=> 
)#34'4(-%' 7%$"(%2 (# =7%'"5 '%53%1-'=14 
"21=0->@%," (".&=;-, 92()(-$%+'+"/ '%53%1-'=14 
).$=7%+)*, "'+"#)'%$6+"/ ($-0+"#'), #2"1"#') (%'1-, 
()&- "&%0&4 ) ;-1-2'%1- &%*'%$6+"#')). E<%+2- 
31").("&)'#* +- "#+"(-+)) 1-#7%'"( .+-7%+)/ 
'%3$""'&-7) ) +-2"3$%+)* '%3$- ( "1,-+).5%, 
31)("&*@); 2 3"(4A%+)> (+='1%++%/ '%53%1-'=14 '%$-, 
2"9??)<)%+'- 3"'""'&%$%+)* ) =1"(+* &%,)&1-'-<)); 9') 
.+-7%+)* )+'%131%')1=>'#* # '"72) .1%+)* (%1"*'+"," 
(".&%/#'()* '%3$"("/ +-,1=.2) +- .&"1"(6%. 

ISO 9886:2004  
K1,"+"5)2-. E<%+2- '%3$"("/ +-,1=.2) # 3"5"@6> 
?).)"$",)7%#2); ).5%1%+)/ 
 

B 9'"5 #'-+&-1'% "3)#-+4 5%'"&4 31").("&#'(- 
?).)"$",)7%#2); ).5%1%+)/ )#34'4(-%5"/ 7%$"(%2"5 
'%3$"("/ +-,1=.2). M'-+&-1' 5"0%' )#3"$6."(-'6#* &$* 
5"+)'"1)+,- #"#'"*+)* $>&%/, 3"&(%1,->@);#* 
(".&%/#'()> ,"1*7); #1%&, ( <%$*; ":%#3%7%+)* ); 
:%."3-#+"#'). 

=3('.(&34, 2("(AB%#") /:%)'%) >2"3&#$(:;'40 <*+*.'40 9":*/%6 '( ,.*&*/;# 8#:*/#2( 
ISO 8996:2004  
K1,"+"5)2- '%15-$6+"/ #1%&4. E31%&%$%+)% #2"1"#') 
":5%+- (%@%#'( 

K'"' ,1=33"("/ #'-+&-1' 3".("$*%' "<%+)'6 #2"1"#'6 
":5%+- (%@%#'(. 

ISO 9920:2007  
K1,"+"5)2- '%15-$6+"/ #1%&4. E<%+2- 
'%3$")."$*<)"++4; #("/#'( ) #'"/2"#') 2 )#3-1%+)> 
2"53$%2'"( "&%0&4 

K'"' #'-+&-1' 5"0%' )#3"$6."(-'6#* &$* "<%+2)  
'%3$")."$*<)"++4; #("/#'( "&%0&4. 

ISO 12894:2001  
K1,"+"5)2- '%15-$6+"/ #1%&4. I%&)<)+#2)/ 2"+'1"$6 
.- $>&65), 3"&(%1,-%545) (".&%/#'()> 92#'1%5-$6+" 
,"1*7%/ )$) ;"$"&+"/ #1%&4 

K'"' #'-+&-1' 5"0%' )#3"$6."(-'6#* &$* 2"+'1"$* .- 
#"#'"*+)%5 $>&%/, 3"&(%1,->@);#* (".&%/#'()> '%3$- ) 
;"$"&-. 

ISO 15265:2004  
K1,"+"5)2- '%15-$6+"/ #1%&4. M'1-'%,)* "<%+2) 1)#2- 
&$* 31%&=31%0&%+)* #'1%##- )$) &)#2"5?"1'- ( 
'%3$"(4; =#$"()*; '1=&- 

K'"' #'-+&-1' 5"0%' )#3"$6."(-'6#* &$* "<%+2) 1)#2"(. 

ISO/TS 14515:2005 ('%;+)7%#2-* #3%<)?)2-<)*) ) 
ISO/DIS 28003:2011 (31"%2' 5%0&=+-1"&+"," #'-+&-1'-) 
K1,"+"5)2- ?).)7%#2"/ #1%&4. !1)5%+%+)% 
5%0&=+-1"&+4; #'-+&-1'"( 2 $>&*5 # "#":45) 
3"'1%:+"#'*5) 

K'"' #'-+&-1' 5"0%' )#3"$6."(-'6#* &$* 2"+'1"$* .- 
#"#'"*+)%5 =*.()54; $)<, 3"&(%1,->@);#* (".&%/#'()> 
'%3$- ) ;"$"&-. 



!"#$%"&'()** +$ +,"'$-.,(/"&*0 +$12"'1-.*3 .$4'"31-.*5 (&$%(26&$3 7(,8 

1-,. << 

N-.1-:"'2"/ #'-+&-1'"( ISO, 2-#->@);#* (".&%/#'()* ;"$"&- ) '%3$- +- "1,-+).5 7%$"(%2-, .-+)5->'#* 
L1)'-+#2)/ )+#')'=' #'-+&-1'"(, 2"'"14/ (43"$+*%' ?=+2<)) #%21%'-1)-'-, ) %@% 27 "1,-+).-<)/ ). 
1-.+4; #'1-+ 5)1-. N-:"7)% ,1=334 5%0&=+-1"&+4; 92#3%1'"( 1-.1-:-'4(->' #'-+&-1'4, 2"'"14% 
='(%10&->'#* 3='%5 &%5"21-')7%#2"," ,"$"#"(-+)* ( #""'(%'#'()) # 1%,$-5%+'"5 ISO (I%0&=+-1"&+-* 
"1,-+).-<)* 3" #'-+&-1').-<)) :4$- "#+"(-+- ( 1947 ,"&= ) +-#7)'4(-%' :"$%% 130 #'1-+-7$%+"(. 
F-0&=> #'1-+=-7$%+- ( ISO 31%&#'-($*%' "&+- "1,-+).-<)*; #)#'%5- ,"$"#"(-+)* &%5"21-')7%#2-*). B 
D(1"3% #'-+&-1'4, 2-#->@)%#* ;"$"&- ) '%3$-, (("&*'#* 3='%5 3-1-$$%$6+"," ,"$"#"(-+)* ( 
#""'(%'#'()) # 3"$"0%+)*5) B%+#2"," #",$-A%+)*; 21"5% '",", (#% #'-+&-1'4 ( 9'"/ ":$-#') 
='(%10&->'#* D(1"3%/#2)5 2"5)'%'"5 3" #'-+&-1').-<)) ) #'1-+-5) D(1"#">.-. M'%3%+6 ); 
)#3"$6."(-+)* ) (2$>7%+)* ( +-<)"+-$6+4% +"154 ) 31-()$- .-()#)' "' '1%:"(-+)/ 2"+21%'+"/ #'1-+4. 



!"#$%"&'()** +$ +,"'$-.,(/"&*0 +$12"'1-.*3 .$4'"31-.*5 (&$%(26&$3 7(,8 

1-,. !" 

!"#$%"&'()** '+, $-.(&$/ 0'-(/$$1-(&"&*, * 23")*(+*24$/ 3$ .$-$'2#$%5 3+(&*-$/(&*6: /&"2"&*" 
*0%"&"&*7 / (&4-$3$."&&56 2-"'5 / )"+,1 0(8*49 0'$-$/:, ;"+$/"#( $4 /$0'"724/*, (&$%(+:&$7 
<(-9 (=>?@A B=C>!D@EBA) 
 
!"#"$%&# '&# ()*+ '&# ,-./%0%1/23)& 1+4-*+ 0 %-5$) 

6#&7)8 19)87)8 7" 6*-#-1:&  
;)0$) *98 6*-#-1:8 <#/4)& .#&)'/3&0%1" ) 7&*-0%"%$) 

!"#$%"&'()** '+, &(-"+"&*, .$ 
-$/+0'"&*0 $.1"'"+"&&23 .1(4*+ 
.$4"'"&*,  

5$426"&*" 7"%."1(781&$9$ 
#$%:$17( 

;7"."&< 1*-#( =(4*-*7 $7 %"-7&$> 
-*78()**, #(?"-74( &(18@&$9$ 
(7%$-:"1&$9$ 4$='83(, 81$4&, 
.1"-78.&$-7* * 7. '. 

A"6"42" 
 
B$987 /27< 1"(+*=$4(&2 -*+(%* 
-(%$9$ &(-"+"&*, 

C19(&*=()*, '$-78.( 4 .1$3+('&2" 
(#$&'*)*$&*1$4(&&2") 
$/D"-74"&&2" .$%"D"&*, 

5$426"&*" 7"%."1(781&$9$ 
#$%:$17( 

;7"."&< 1*-#( =(4*-*7 $7 
*-.$+<=8"%$> 7"3&$+$9** $3+(@'"&*, 
/$+<6*3 .$%"D"&*> 

E18'&$ 1"(+*=$4(7< .1*%"&*7"+<&$ # 
*&4(+*'(% * +"@(?*% /$+<&2%  
 
F" 4"='" '$-78.&2 

G-.$+<=$4(&*" %$/*+<&23 
$3+('*7"+"> 4$='83( *-.(1*7"+<&$9$ 
7*.( 

C3+(@'(0D*> H::"#7 -*-7"% 
*-.(1*7"+<&$9$ 7*.( 84"+*?*4("7-, 
- 1$-7$% 7"%."1(7812 * 
8%"&<6("7-, - 1$-7$% 
$7&$-*7"+<&$> 4+(@&$-7* 4$='83( 

– – 

G-.$+<=$4(&*" H+"#71*?"-#*3 
4"&7*+,7$1$4 

B$987 .1*&"-7* &"#$7$1$" 
$/+"9?"&*", &$ "-+* 7"%."1(781( 
4$='83( 426" 35°C, 4"&7*+,7$1 
%$@"7 &" -.(-7* $7 7".+$423 
=(/$+"4(&*> 

I"&7*+,7$12 1"#$%"&'8"7-, 
8-7(&(4+*4(7< &( &"#$7$1$% 
1(--7$,&**, 7(# ?7$/2 -718, 4$='83( 
&" /2+( &(.1(4+"&( &".$-1"'-74"&&$ 
&( ?"+$4"#(; $-$/"&&$ H7$ #(-("7-, 
+"@(?*3 /$+<&23.  
 
51"/24(&*" 4 .$%"D"&** - 
1(/$7(0D*% 4"&7*+,7$1$% %$@"7 
.1*4"-7* # /2-71$> '"9*'1(7()**, 
.$H7$%8 &"$/3$'*%$ $/*+<&$" .*7<". 

– 

J1(7#$-1$?&2"  
(-%. 7(#@" 
*&:$1%()*0 $ 
%"7$'(3 .$&*@"&*, 
7"%."1(7812 4$='83( 
4 =(#12723 
.$%"D"&*,3) 

G-.$+<=$4(&*" H&"19$-/"1"9(0D*3 
-*-7"% $7$.+"&*,, 4"&7*+,)** * 
#$&'*)*$&*1$4(&*, 4$='83( (CIJ) 
 

5$426"&*" 7"%."1(781&$9$ 
#$%:$17( 
 
K%"&<6"&*" 4$='">-74*, 68%$4 
 
I =$&(3 -*+<&$9$ =(91,=&"&*, 
(7%$-:"1&$9$ 4$='83( -.$-$/-74807 
$-+(/+"&*0 1"-.*1(7$1&23 
-*%.7$%$4 * /1$&3*(+<&$> (-7%2 
(.1* 8-+$4** .$#8.#* &('+"@(D*3 
-*-7"% – -%. 1"#$%"&'()** .$ 
=(D*7" ='$1$4<, $7 4$='">-74*, 

5$426"&*" 1*-#( 1(=4*7*, /$+"=&">, 
."1"'(0D*3-, 4$='86&$-#(."+<&2% 
.87"% (78/"1#8+"=( * 7.'.) * 
-*%.7$%$4 =(/$+"4(&*> 4"13&*3 * 
&*@&*3 '23(7"+<&23 .87"> 4 
#$&'*)*$&*1$4(&&23 .$%"D"&*,3 - 
&"'$-7(7$?&2% .1*7$#$% -4"@"9$ 
4$='83( 
 
L*)(, &" *%"0D*" 4$=%$@&$-7* 
.$+<=$4(7<-, #$&'*)*$&"1(%*, 
.$'4"19(07-, /$+<6"%8 4$='">-74*0 

5$ -4$"> .1*1$'" .1"'.$+(9("7 
&"1(4&$.1(4&$-7< 1(-.1"'"+"&*, /+(9 
$7 *-.$+<=$4(&*, 7(#*3 -*-7"%. 
 
!$-7 =(4*-*%$-7* @*7"+"> 9$1$'$4 $7 
7"3&$+$9** #$&'*)*$&*1$4(&*, 
8-898/+,"7 H::"#7 «7".+$4$9$ #8.$+(» 
&(' 9$1$'(%*, 7"% -(%2% -7*%8+*18, 
H7$7 .$1$?&2> #189.  



!"#$%"&'()** +$ +,"'$-.,(/"&*0 +$12"'1-.*3 .$4'"31-.*5 (&$%(26&$3 7(,8 

1-,. !# 

 G-.$+<=$4(&*" H&"19$-/"1"9(0D*3 
-*-7"% $7$.+"&*,, 4"&7*+,)** * 
#$&'*)*$&*1$4(&*, 4$='83( (CIJ) 
 

5$426"&*" 7"%."1(781&$9$ 
#$%:$17( 
 
K%"&<6"&*" 4$='">-74*, 68%$4 
 
I =$&(3 -*+<&$9$ =(91,=&"&*, 
(7%$-:"1&$9$ 4$='83( -.$-$/-74807 
$-+(/+"&*0 1"-.*1(7$1&23 
-*%.7$%$4 * /1$&3*(+<&$> (-7%2 
(.1* 8-+$4** .$#8.#* &('+"@(D*3 
-*-7"% – -%. 1"#$%"&'()** .$ 
=(D*7" ='$1$4<, $7 4$='">-74*, 
.1*1$'&23 .$@(1$4) 
 
;.$-$/-74807 -&*@"&*0 1*-#( 
1(=4*7*, -"1'"?&$--$-8'*-723 
=(/$+"4(&*> 4 8-+$4*,3 @(12 
 
;.$-$/-74807 -&*@"&*0 1*-#( 
1(=4*7*, 71(&-%*--*4&23 /$+"=&">  

5$426"&*" 1*-#( 1(=4*7*, /$+"=&">, 
."1"'(0D*3-, 4$='86&$-#(."+<&2% 
.87"% (78/"1#8+"=( * 7.'.) * 
-*%.7$%$4 =(/$+"4(&*> 4"13&*3 * 
&*@&*3 '23(7"+<&23 .87"> 4 
#$&'*)*$&*1$4(&&23 .$%"D"&*,3 - 
&"'$-7(7$?&2% .1*7$#$% -4"@"9$ 
4$='83( 
 
L*)(, &" *%"0D*" 4$=%$@&$-7* 
.$+<=$4(7<-, #$&'*)*$&"1(%*, 
.$'4"19(07-, /$+<6"%8 4$='">-74*0 
68%$4 * =(91,=&"&*, 4$='83( 
 
M2-712> 1$-7 .$.8+,)*> /(#7"1*> 
(+"9*$&"++N=) 4 #18.&23 /(6"&&23 
$3+('*7"+,3  
 
F"9(7*4&$" 4$='">-74*" &( ='$1$4<" 
?"+$4"#(, -4,=(&&$" - 
'$.$+&*7"+<&2%* 42/1$-(%* 
.(1&*#$423 9(=$4, $/8-+$4+"&&2%* 
*-.$+<=$4(&*"% 7"3&$+$9** 
#$&'*)*$&*1$4(&*,  

5$ -4$"> .1*1$'" .1"'.$+(9("7 
&"1(4&$.1(4&$-7< 1(-.1"'"+"&*, /+(9 
$7 *-.$+<=$4(&*, 7(#*3 -*-7"%. 
 
!$-7 =(4*-*%$-7* @*7"+"> 9$1$'$4 $7 
7"3&$+$9** #$&'*)*$&*1$4(&*, 
8-898/+,"7 H::"#7 «7".+$4$9$ #8.$+(» 
&(' 9$1$'(%*, 7"% -(%2% -7*%8+*18, 
H7$7 .$1$?&2> #189.  

;1"'&"-1$?&2" K%"&<6"&*" &(918=#* &( -*-7"%2 
$3+(@'"&*, ='(&*> =( -?"7 *3 
#$&-718#7*4&23 $-$/"&&$-7"> * 
8+8?6"&*, -*-7"% "-7"-74"&&$> 
4"&7*+,)** (.1(4*+<&(, $1*"&7()*, 
='(&*>, 8-71$>-74$ #+(-7"1$4 
='(&*>, *-.$+<=$4(&*" '+, 
.1$*=4$'-74( $91(@'(0D*3 
#$&-718#)*> %(7"1*(+$4 - 42-$#$> 
$71(@(7"+<&$> -.$-$/&$-7<0, 
8+8?6"&*" -*-7"% 7".+$*=$+,)**, 
8-71$>-74$ -*-7"% .$-7$,&&$9$ *+* 
1"98+*18"%$9$ =(7"&"&*,, 
*-.$+<=$4(&*" '+, $-7"#+"&*, 
='(&*> -7"#+( - -"+"#7*4&2% 
.$#127*"%, $/"-."?*4(0D*% &*=#*> 
81$4"&< 7".+$.$-78.+"&*> $7 
-$+&"?&$9$ *=+8?"&*, * 42-$#*> 
#$H::*)*"&7 .1$.8-#(&*, '&"4&$9$ 
-4"7(; *-.$+<=$4(&*" -4$>-74 
7"1%(+<&$> %(--2 ='(&*> 4 )"+,3 
%*&*%*=()** 7"%."1(781&23 .*#$4 
4 .$%"D"&*,3 4 '&"4&$" 41"%, 
-87$#) 

5$426"&*" 7"%."1(781&$9$ 
#$%:$17( 
 
;.$-$/-74807 -&*@"&*0 1*-#( 
1(=4*7*, /1$&3*(+<&$> (-7%2 * 
'189*3 1"-.*1(7$1&23 =(/$+"4(&*> 
4-+"'-74*" 4$='">-74*, 74"1'23 
?(-7*), 1('$&(, .+"-&"423 91*/$4 * 
7.'. 
 
;.$-$/-74807 -&*@"&*0 1*-#( 
."1"'(?* 78/"1#8+"=( * '189*3 
*&:"#)*>, ."1"'(0D*3-, 4$='86&$-
#(."+<&2% .87"% 
 
;.$-$/-74807 -&*@"&*0 1*-#( 
."1"'(?* 4$='86&$-#(."+<&23 
*&:"#)*>, -4,=(&&$> - 
*-.$+<=$4(&*"% -*-7"% 
#$&'*)*$&*1$4(&*, 
 

B$987 $#(=(7<-, &"H::"#7*4&2%*, 
"-+* 7"%."1(781( 4$='83( &$?<0 
$-7("7-, 42-$#$>; &"$/3$'*%( 
#$11"#7*1$4#( - 8?"7$% 
$7&$-*7"+<&$> 4+(@&$-7* 4$='83( 4 
'(&&$> %"-7&$-7*  
 
51* .1$"#7*1$4(&** &"$/3$'*%$ 
8?*724(7< 1*-#*, -4,=(&&2" - 
(&$%(+<&$> @(1$>, &" =(/24(, $ 
&"$/3$'*%$-7* $/"-."?"&** 
#$%:$17&23 8-+$4*> 4 7"?"&*" 4-"9$ 
9$'( 
 
O-7"-74"&&(, 4"&7*+,)*, /"= 
8-71$>-74( =(D*7&23 H#1(&$4 &( 
$#&(3 * '4"1,3 %$@"7 .$42-*7< 
4"1$,7&$-7< 1(=4*7*, 71(&-%*--*4&23 
/$+"=&"> 
 
O-7"-74"&&(, 4"&7*+,)*, /"= 
*-.$+<=$4(&*, -.")*(+<&23 =(D*7&23 
:*+<71$4 %$@"7 .$426(7< -7"."&< 
.$'4"1@"&&$-7* +0'"> 4$='">-74*0 
42-$#*3 #$&)"&71()*> =(91,=&"&&$9$ 
&(18@&$9$ 4$='83(, ?7$ -.$-$/-748"7 
1(=4*7*0 1"-.*1(7$1&23 -*%.7$%$4  

B$@&$ -.1$"#7*1$4(7< /"= 84"+*?"&*, 
H&"19$.$71"/+"&*,, * 1"(+*=$4(7< 4 
%(-67(/(3 9$1$'( *+* $7'"+<&$9$ 
='(&*,  
 
B$987 /27< 4"-<%( H::"#7*4&2 4 
1(>$&(3 .1$@*4(&*, %(+$*%8D"9$ 
&(-"+"&*,  
B$987 /27< 1"(+*=$4(&2 4 %(-67(/(3 
4-"9$ ='(&*, 4 )"+$% 
 
;*&"19"7*?"-#*> H::"#7 4 7"?"&*" 
4-"9$ 9$'( 
 
F"$/3$'*%$ ."1-."#7*4&$" 
.+(&*1$4(&*" 
 
I2/$1 %"1 4 %(-67(/" $'&$9$ ='(&*, 
71"/8"7 8?"7( %"-7&23 $-$/"&&$-7"> 
 
K%"1"&&$ '$1$9$-7$,D*" 
 
F"$/3$'*%$ 8?*724(7< .1"*%8D"-74( 
H7*3 %"1 #(# '+, @(1#$>, 7(# * '+, 
3$+$'&$> .$9$'2 
 



Рекомендации по предотвращению последствий воздействия аномальной жары 

стр. 25 

 

 Улучшение теплотехнических 
характеристик ограждающих 
конструкций зданий (использование 
более качественных 
теплоизолирующих материалов, 
установка стеклопакетов, 
уменьшение воздухопроницаемости 
ограждающих конструкций)  
 

Повышение температурного 
комфорта 
 
Уменьшение воздействия шумов  
 
Снижение рисков развития 
сердечно-сосудистых заболеваний, 
бронхиальной обструкции, 
бронхиальной астмы и других 
респираторных заболеваний 
 
Снижение рисков развития 
трансмиссивных инфекционных и 
паразитарных заболеваний 
 
Улучшение психического здоровья 
благодаря повышению уровня 
температурного комфорта 
 

Риски, сопряженные с недостаточной 
вентиляцией: 
(a) Ухудшение качества воздуха в 
закрытых помещениях может 
привести к росту концентрации в нем 
загрязняющих веществ (радона, 
плесневого грибка, влажности), 
которые могут стать причиной 
развития бронхиальной астмы, 
бронхиальной обструкции и других 
заболеваний 
(б) Повышается риск передачи 
туберкулеза и других инфекций, 
передающихся воздушно-капельным 
путем; риски, связанные с 
воздействием вредных для здоровья 
(например, канцерогенных) 
изоляционных материалов и волокон  

Зависят от возможности доступа к 
этим технологиям малоимущих слоев 
населения  
 

 Переход к «низкоуглеродным» 
технологиям теплоснабжения и 
охлаждения зданий (использование 
пассивных систем солнечного 
отопления, централизованного 
теплоснабжения и охлаждения 
зданий, комбинированных систем, 
(пассивных) систем солнечного 
отопления и теплоснабжения) 

Повышение температурного 
комфорта 
 
Гигиена 
 
Ослабление симптомов 
бронхиальной астмы и других 
респираторных симптомов, 
связанных с воздействием холода, 
высокой влажности воздуха и 
плесневого грибка 
 
Снижение риска развития 
пневмонии и хронической 
обструктивной болезни легких 
(ХОБЛ) при сокращении 
использования биотоплива  
 
Улучшение психического здоровья 
благодаря повышению уровня 
температурного комфорта 
 
 
 

– В ходе полевых исследований было 
выявлено, что энерго- и 
ресурсосберегающие системы 
отопления не всегда обеспечивают 
эквивалентное сокращение чистого 
объема использования энергии 
домохозяйствами (и, соответственно, 
связанного с этим объема выбросов 
парниковых газов и загрязняющих 
веществ). Это объясняется тем, что 
некоторые домохозяйства используют 
часть сэкономленных таким образом 
средств на то, чтобы увеличить объем 
энергопотребления (электричества или 
тепла) - «эффект рикошета».  
 
Не всегда справедливы по своей 
природе, т.к. зависят от возможности 
доступа к таким технологиям 
малоимущих слоев населения 
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#1/%$%-2'@ #,+#,;%'/%* 2 #",42+,32"* (4,), -"*&'$2* 2 (#2)20,'@ &'#,'"?2."&/2" #":")25. J%%;<" 
?%$%#5, A'20 0%?1' +,)5'@&5 2 16" &1<"&'$1=<2" &'#1/'1#8 - ),(#20"#, ),32%),4@)8* 
/%%#-2),32%))8* /%02'"' (% .#"+$8.,*)80 &2'1,3250. P%%#-2),32%))8* /%02'"' -%46") %;"&(".2'@ 
&%?4,&%$,)2" %;<"* &'#,'"?22, #",42+,32=, 0%)2'%#2)? 2&(%4)")25 2 ;"&("#";%*)%" 72),)&2#%$,)2" 
(4,), -"*&'$2*. !#20"#)8* /#1? +,-,. /%%#-2),32%))%?% /%02'"', &%&'%2' $ &4"-1=<"0: 

• C(#"-"42'@ &'#1/'1#1 1(#,$4")25 2 0">,)2+08 72),)&2#%$,)25; 
• C;"&(".2'@ $%+0%6)%&'2 -45 #,+#,;%'/2 2 #",42+,322 (4,), -"*&'$2*; 
• D%?4,&%$,'@ $%(#%& #,+#,;%'/2 (4,), ), 1#%$)" (#,$2'"4@&'$,; 
• B,+#,;%','@ '">)2."&/%" +,-,)2" -45 ,$'%#&/%?% /%44"/'2$,; 
• C(#"-"42'@ /4=."$%* &%&',$ ,$'%#&/%?% /%44"/'2$, (/%44"/'2$%$), & '"0 .'%;8 1&',)%$2'@ 
."'/2* (%#5-%/ "?% 7%#02#%$,)25. 
 

B,;%.,5 ?#1((, +,)20,"'&5 #,+#,;%'/%* (#%"/', (4,), -"*&'$2* 2 (#2)20,"' 1.,&'2" $ (#%3"&&" 
/%)&14@',32* (% "?% 1'%.)")2=, , ',/6" $ ,(#%;2#%$,)22 2 %3")/" (4,),. !%A'%01 $ &%&',$ #,;%."* 
?#1((8 #"/%0")-1"'&5 $/4=.2'@ &("32,42&'%$ #,+42.)%?% (#%7245: (% 1(#,$4")2= $ .#"+$8.,*)8> 
&2'1,325>, 0"'"%#%4%?%$, ?"#%)'%4%?%$, $#,."*-'"#,("$'%$, A(2-"02%4%?%$, &("32,42&'%$ (% 
%#?,)2+,322 &%32,4@)%* (%0%<2 2 '.-. 
 
2. :+$)&'( ;*3',#4 #&/3* %-< =%,#,2(<, /2<=*))4$ / *),.*-(),5 >*#,5. J '%0 .2&4": 

1. C(#"-"42'@ /#1? +,-,., &#%/2 2> 2&(%4)")25 2 %62-,"08" #"+14@','8; 
2. C>,#,/'"#2+%$,'@ $%+-"*&'$2" 6,#8 ), +-%#%$@" ),&"4")25, $/4=.,5: 

a. &'"(")@ 15+$20%&'2 ),&"4")25 ), ),32%),4@)%0, &1;),32%),4@)%0 2 %;<2))%0 
1#%$)5>; 

b. -#1?2" 7,/'%#8 #2&/, -45 +-%#%$@5 ),&"4")25 – ),(#20"#, +,?#5+)")25 $%-8 2 
$%+-1>,; 

3. D%&',$2'@ ("#".")@ -%&'1()8> 0"# (% +,<2'" +-%#%$@5 ),&"4")25, /%'%#8" 0%?1' ;8'@ 
%&1<"&'$4")8 &24,02 &2&'"08 +-#,$%%>#,)")25 2 -#1?2> &"/'%#%$; 

4. C3")2'@ (%'")32,4@)8" #2&/2: 
a. C>,#,/'"#2+%$,'@ -%(%4)2'"4@)8" 7,/'%#8 #2&/, -45 +-%#%$@5, &$5+,))8" & 

$%+0%6)802 2+0")")2502 /420,', 242 (%$8:")2"0 .,&'%'8 2 2)'")&2$)%&'2 
A(2+%-%$ ,)%0,4@)%* 6,#8; 

b. C(2&,'@ '")-")322, /%'%#8" 0%?1' (%$425'@ ), #"+14@','8 0"#%(#25'2* (% %>#,)" 
+-%#%$@5 ),&"4")25, &$5+,))8" & +,<2'%* %' $%+-"*&'$25 ,)%0,4@)%* 6,#8; 

c. M,'@ >,#,/'"#2&'2/1 $%+0%6)%?% (%$8:")25 '"0("#,'1#8 $%+-1>, 2 1&24")25 
,)%0,4@)%* 6,#8; 

d. P4,&&27232#%$,'@ 7,/'%#8 #2&/, (% &'"(")2 2> $%+-"*&'$25 ), +-%#%$@". 
5. J8;#,'@ ),2;%4"" (#2"04"08" 0">,)2+08 (#%724,/'2/2 2 %#?,)2+,322 %'$"')8> 0"#: 

a. D%&',$2'@ ("#".")@ $%+0%6)8> $,#2,)'%$ 2 /4,&&27232#%$,'@ 2> (% &'"(")2 
(#2%#2'"')%&'2; 

b. C3")2'@ $%+0%6)8" (#"(5'&'$25 ), (1'2 #",42+,322 %'$"')8> 0"#. 
6. B,+#,;%','@ /#2'"#22 %3")/2 2 (#%'%/%48 1(#,$4")25 A77"/'2$)%&'@= (#%3"&&,, $ '%0 .2&4":  

a. (#%'%/%48 %3")/2 $,#2,)'%$ %'$"')8> 0"#, $/4=.,5 %3")/1 +,'#,' ), 2> #",42+,32=; 
b. (#%'%/%48 0%)2'%#2)?, #"+14@','%$ 0"#%(#25'2* (% %>#,)" +-%#%$@5 ), %'-,4"))1= 

("#&("/'2$1. 
 
3. ?* 1*=$ 9#,2$%$)),8, *)*-&=* /,/'*2&'( 9#,$3' 9-*)* %$5/'2&5 9, =*@&'$ =%,#,2(< )*/$-$)&< 
,' 2,=%$5/'2&< *),.*-(),5 >*#4. D A'%* 3"4@= )"%;>%-20% %;"&(".2'@ (#%$"-")2" #"?145#)8> 
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+,&"-,)2* '">)2."&/%* #,;%."* ?#1((8. (D%&',$45'@ (#%"/' (4,), #"/%0")-1"'&5 ), %&)%$" /4=."$8> 
(#2)32(%$, 2+4%6"))8> $ #1/%$%-&'$" JCG (Matthies et al., 2008).) G,-,.2 ,$'%#&/%?% /%44"/'2$,: 

• D%&',$2'@ -%/10")' %;N"0%0 30 – 50 &'#,)23; 
• O,0"'2'@ 3"42 2 %(#"-"42'@ (#%3"&& &%&',$4")25 (4,),; 
• O,0"'2'@ (4,) $ %;<2> ."#',>; 
• B,&(#"-"42'@ %;5+,))%&'2 (% &%&',$4")2= &%%'$"'&'$1=<2> #,+-"4%$ (4,), 0"6-1 
1.,&')2/,02 ?#1((8 2, $%+0%6)%, (#2$4".@ / A'%* -"5'"4@)%&'2 A/&("#'%$ &% &'%#%)8.  

 
!4,) -"*&'$2* (% +,<2'" +-%#%$@5 ),&"4")25 %' $%+-"*&'$25 ,)%0,4@)%* 6,#8 0%6"' $/4=.,'@ 
&4"-1=<2" #,+-"48: 

• C&)%$)8" (%4%6")25; 
• J$"-")2" / 3"4@/ /%)'"/&'; 
• C(2&,)2" $%+0%6)8> #"+14@','%$ #",42+,322 (4,), & '%./2 +#")25 %>#,)8 +-%#%$@5 
),&"4")25 ($425)2" ), 1#%$)2 +,;%4"$,"0%&'2 2 &0"#')%&'2); 
• Q,#,/'"# 2 '")-")322 #,+$2'25 A(2+%-%$ ,)%0,4@)%* 6,#8; 
• C3")/, #2&/%$: $%+-"*&'$2" 6,#8 ), +-%#%$@" ."4%$"/, (72+2%4%?25, 15+$208" /,'"?%#22 
),&"4")25, (%#%?%$8" +),.")25 '"0("#,'1#, (#2 (#"$8:")22 /%'%#8> ),;4=-,"'&5 #%&' 
&0"#')%&'2); 
• M"*&'$"))8" 0"#8 2 (%->%-8: %#?,)2+,325 0"# 0"-2/%-&%32,4@)%?% >,#,/'"#,, $ '%0 .2&4" $ 
%;4,&'2 ?%#%-&/%?% (4,)2#%$,)25 2 6242<)%?% &'#%2'"4@&'$,;  
• L"#%(#25'25, (#%$%-208" -% 2 $% $#"05 A(2+%-%$ ,)%0,4@)%* 6,#8: /#2'2."&/2" '%./2, 
%(#"-"45=<2" (%#5-%/ 1&',)%$4")25 1#%$)"* %(,&)%&'2, #%42 2 %;5+,))%&'2 #,+42.)8> &"/'%#%$ 
2 /,),4%$ /%001)2/,32*; 
• C;"&(".")2" #",42+,322 (4,),: (%-?%'%$/, 2 %;1.")2", 1(#,$4")2", (#%$"-")2" )"%;>%-208> 
2&&4"-%$,)2*, 72),)&2#%$,)2", 0%)2'%#2)?, %'."')%&'@; 
• C3")/,: %;5+,))%&'2 &'%#%) 2 (%#5-%/ 2> $8(%4)")25; 
• P%001)2/,32%))8" 0,'"#2,48: #1/%$%-&'$% -45 #,;%')2/%$ 0"-2/%-&%32,4@)%* &7"#8 2 
0"&')8> %#?,)%$ $4,&'2 ((#24%6")2"). 

 
4. :1/0%&'( 9$#207 #$%*3+&7 9-*)*. B,&(#%&'#,)2'@ ("#$1= #"-,/32= (4,), &#"-2 A/&("#')%?% 
&%%;<"&'$,, .'%;8 (%41.2'@ %3")/1 62+)"&(%&%;)%&'2 2 ),1.)%* %;%&)%$,))%&'2 (4,),. R&42 A'% 
(#,$2'"4@&'$"))8* -%/10")', '% "?% (#%"/' )"%;>%-20% #,+-,'@ #1/%$%-2'"450 #,+42.)8> 
),(#,$4")2*, .'%;8 %;"&(".2'@ &%?4,&%$,))%&'@ 2 (%&4"-%$,'"4@)%&'@ (4,)2#1"08> 0"#%(#25'2*. 

5. :1/0%&'( 9,"'& 8,',207 #$%*3+&7 9-*)*. L%6)% (#%$"&'2 #,&:2#"))8* &"02),# $ 3"45> 
&%$"#:")&'$%$,)25 7%#0142#%$%/ %&)%$)8> (%4%6")2* (4,), 2 (%#5-/, "?% #",42+,322 
(%&1<"&'$20%&'@ (4,), 2 (#%3"&& "?% #",42+,322). 

6. A*#0"&'(/< 9,%%$#>3,5 9#*2&'$-(/'2* %-< *9#,1&#,2*)&< 9-*)*. P%%#-2),32%))8* /%02'"' 
-%46") (%41.2'@ %-%;#")2" (#,$2'"4@&'$, ), (#%$"-")2" A/&("#20")', (% #",42+,322 (4,),. 

7. B9#,1&#,2*'( 9-*) )* #$8&,)*-(),. &-& ,1@$)*+&,)*-(),. 0#,2)$. J8;#,'@ (24%')8* #"?2%), 
?-" #",42+,325 (4,), 0%6"' (#2)"&'2 0,/&20,4@)1= (%4@+1, , 0"&')8" $4,&'2 %/,61' (%--"#6/1 $ "?% 
$8(%4)")22. 

8. :+$)&'( #$=0-('*'4 *9#,1&#,2*)&< & &/9,-(=,2*'( &6 %-< 0/,2$#C$)/'2,2*)&< 9-*)*. J '%0 
.2&4": 

• C3")/, (#%3"&&,: &'"(")@ %&1<"&'$20%&'2 2 (#%3"&& #",42+,322 (4,),. !#%$%-2'&5 &24,02 
/%%#-2),32%))%?% /%02'"',, , ',/6" ), &"02),#" & 1.,&'2"0 -#1?2> +,2)'"#"&%$,))8> &'%#%); 
• C3")/, #"+14@','%$, $/4=.,5 (#%$"-")2" A(2-"02%4%?2."&/2> 2&&4"-%$,)2* +,;%4"$,"0%&'2, 
&0"#')%&'2 2 2&(%4@+%$,)25 1&41? +-#,$%%>#,)")25 $ &$5+2 & ,)%0,4@)%* 6,#%*; 
• C3")/, A/%)%02."&/%* &%&',$45=<"*: &#,$)")2" 2+-"#6"/, &$5+,))8> & #",42+,32"* (4,),, 2 
2+-"#6"/, &%(#56"))8> & #%&'%0 1#%$)5 ?%&(2',42+,322. 

 
9. :9#$%$-&'( 9,#<%,3 #$*-&=*+&& 9-*)* )* ,1@$)*+&,)*-(),. 0#,2)$. P%%#-2),32%))8* 
/%02'"' %;"&(".2$,"' 72),)&2#%$,)2" 2 %(#"-"45"' %;<2* (%#5-%/ #",42+,322 (4,),. 

10.  !'2$#%&'( 2 9#*2&'$-(/'2$ ,3,)"*'$-()45 2*#&*)' 9-*)* & #$*-&=,2*'( $8,. 
P%%#-2),32%))8* /%02'"' %'$".,"' +, (%41.")2" %/%).,'"4@)%?% 1'$"#6-")2" (4,), $ (#,$2'"4@&'$", 
%&1<"&'$45"' ),-+%# +, (#%3"&&%0 "?% $8(%4)")25 2 %;"&(".2$,"' 0%)2'%#2)? 2 %3")/1 #"+14@','%$ $ 
3"45> "?% -,4@)"*:"?% &%$"#:")&'$%$,)25. 
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F%4"" (%-#%;),5 2)7%#0,325 (% A'20 $%(#%&,0 &%-"#62'&5 ), &,*'" R$#%("*&/%?% #"?2%),4@)%?% ;=#% 
JCG (% ,-#"&1 ())*+,,---./012.-(2.34),/4,-(5)6-/672,(/58)(6)2*39:,/4;3124</4)586(/58)(,=83<5)/6
9(54>/. D (#20"#,02 (4,)%$ -"*&'$2* (% +,<2'" +-%#%$@5 ),&"4")25 %' $%+-"*&'$25 ,)%0,4@)%* 6,#8 
0%6)% %+),/%02'@&5 (% ,-#"&,0, 1/,+,))80 -,4"" $ #,+-"4" «H)'"#)"'-&&84/2 ), (4,)8 -"*&'$2* 
)"/%'%#8> +,#1;"6)8> &'#,)».  
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