#$% "& I"




o4

% -
) (
* 0/

( 2
0% )



(8 [
999999999999999999999 9 THHEHIIIIIND 99999999999999999999999999999999999999999999

9999999999999999999999999999999999999999999999999999999999999999999999999¢
9999999999999999999  9999999999999999999999999999999999999999999999999999
+) o+ 99999999999999999999999999999999999999999999999999999999999999999999999999¢

9 (/ 99999999999999999999999999999999999999999999999999999999999999999999999999999¢

€ I 4 9999999999999999999999999999999999999999¢
9 ; 999999999999999999999999999999999999999999999999999999999999999999999999999
09 +$  9999999999999999 109999999999999999999999999999999999999999999
9 ) 99999999999999999999999999999999999999999999999999999999999999999999999
++: 9999999999999999999999999999999999999999999999999999999999999999999999999
9 + 99999999999999999999999999999999999999999999999999999999999999999999999999999
9 ) 4 99999999999999999 IR FBBEFO9999999999999999999999999999999999999999999
9 @ 999999999 99999999999999999999999999999999999999999999999¢
09 t+4 99999999999999999 999999999999999999999999999999999999999999999999¢
"9 +4 999999999999999993N99999999999999999999999999999999999999999999999"
9 99999999999999999999999999999999999999999999999999999999999999999999999
<9 - 999999999999999999999999999999999999999999999
=9 A B9999999999  999999999999999999999999999999999999999999999999999
>9 * 13$ 7C4 9999999999999999999999999999999999999

9 : 99999999999999 9999999999999999999999999999999999999999999999999¢



"9 #D D'9999999 9999999999999999999999999999999999999999999999¢

9 *999999999999999999999999999999999999999999999999999999999999999999999999999

<9 2 40 E 9999 99999999999999999999999999999999999999998999
=9 # 4 99999999999 99999999999999999999999999999999999999999999999"
>9 . 999999999999999999999999999999999999999999999999999999999999999999999
&9 2 ( 999999999999999999999999999999999999999999999

OO OO OO

YY) (Y
NDSUSUSDDYDYVIDVDD

NSO

?9 - 2 9999999999999999999 99999999999999999999999999999999999999999
9 7 1 999999999999999999999999999999999999999999999999999999999999999999
9 : 7 9999999999999999999999999999999999993999999

"9 4, ) 4 999999999999999BBEEIHEN99999999999999999999999999999999999999999999¢

9 - ) + F8 99999 99999999999999999999999999999999999999999999938
<9 - ) + F 999999999999999999999999999999999999999999339¢
=9 * 4 44 999999999999 9999999999999999999999999999999999999999999999999
)9 4 78 C 999999 99999999999999999999999999999999999999999999ED
"9 8 G 4 % 999999999999999999999 9 TIPS ©999

9 0 $ 999999999999999999

$099999999999999999999999999999999999999999

<9 . 99999999999999999999999999999999999999999999999999999999999999999999999
=9 99999999999999999999999999999999999999999999999999999999999999999999999999
>9 - 4 4 99999999999999999 993IPIPIIDDDH99999999999999999999999999999999999999999
&9 + 4 99999999999999 9999999999999999999999999999999999999999999999999
?9 : 999999999 99999999999999999999999999999999999999999999989
9 4 99999999999999999999999999999999999999999999999999999999999999999999999

29 - 999999999999 99999999999999999999999999999999999999999999999¢



"9 1 499999999999999999999999999999999999999999999999999999999999999999999¢

9 ( 999999999999999999 WIPPIFRDITBO999999999999999999999999999999999999999999

<9 9999999999999999FHBEN9999999999999999999999999999999999999999999999¢

=9 9999999999999999999¢ $9999999999999999999999999999999999999999¢

Part IIl: 999999999999999999999% 9999999999999999999999999999999999

4 ;+:C * 99999 99999999999999999999999999999999999999999999999

44 ; ++: 9999999999999999%H99999999999999999999999999999999999999999999999999¢
44 ; +++: $ 0 99999999999999999999999 &<

44 ;. +$  9999999999999999 %N 9999999999999999999999999999999999999999999999999

+ 9999999999999999999999999993993999339993999999999999999999999999999999999999999

+$ *  99999999999999999999%

D PIIIDD

99999999999999999999999999999999999999999

99999999999999999999¢

10999999999999999999999999999999999999999999

+$ +4 999999999999999999999999999999999999999999 399!



C9 9*

1179 4 /
"66! $ "9 I 2
#A) B A B
E $ 9
J J 4
4
4 9 @
$ /| 4 $ $ $ 4
44 E $9
4 43 / +3
$
/ 44 +$ 9
$ @ 4 9 +
4 4 49
J 4
/ 4 9- %
$
/ 9
/ 11 4
>l 9- 4 4
4 9
4 $ $$
$ 9
$ $ 4 F F
4
9 "#$ 1%
+ 4 $ $ J 4
9 8/
$ 4 4
$ 4
$ 4

#4



4 K>19



C** L (8 * 0+

!/ 4
g 4
9
9 44
J
<9 8 4
4
4
<9
$9




F
2 40 E
G
/ 88
7 7-
F8
F
4 44
4 $
C
$
44G* @ .




)*



+:) , 8 -',- * +,
9 (3 cCo
4 @ J 4
$
N2 #44 ; + )
/ / 4
9
4 $
44 % 119
$
4 9 4 $ /
$ 4 9
4 $ 4
/ +8+8 )$
4 $ = B
9 4 ) ) +$
9 9
<9 4 8
=90+4 8 9
>0 * +4
(9 *-3 g+* 2)
A B
; 4
1 N 5 5" A
90
4 $

C99*
I
,0
J
$
9

/9
#A+ 8 +B' A
4

4 9

J




Co9~*

4 / 9
44
9 4
44 44
4 9 C 4
9 * $ 4 4
4/ 4 P "67<
"6?6  "66! 4
* $ C9 l
( C 04 +
J #+' 9 ( / l
C 4 &H 116 -
44 K> K>&= 1" 4
) A "I"B9
C9 9* 4 4 = 9
< 408 #+ 4 DE
4 4



/9

$ &>H

44

$4 9 -

$ $
/ *
$
9 4
C*
9 >
9 =C+L , Q
4
$
$ >I=) (| 4%
9
R 44 s™m o $
9 $
9
/
4 "6&!'9
R $ 4
9 J
4/ $
E 4
S>&IE 9
4
4 4
(/
4 4% * F)
/ 9
IL/ A

B

C

6 169

9-
4 1
4
116
4
* 9
J
E
>< *
E
4
9
#+1 6> +16>
$ 4



44 J # 4 #' 4% 4
@ 9 4
4 ( |/ ( "9, 4 4
9 (/ 4 9
$ 9
1 44 8/ -0
4% 9 1
9
2 - 4141
9 4% 1 4114
$ >IH 1129
I 4141 9 4
4
9

A- 9B 4
$ $ 9 4 J
+3 n; 11?79 4 4
44 :9- 4 +$
+$ 4 #
J 4 +8+8 )$ 9
4 9
4 4
4 #
| $ ; ! 9 $ | $
4 9
+$ 49 +$ 4
$ 4 90 $
$ $
4 4 +$



+$ 4 4 4
4 4 4
9
A 4 B4 "g Il #117'9
=
# +,-,./0+ 12 .03 4
&6 &!!
+,/0 +5/ )4
>1 111
0 )(4
<l &l # 44
% &10) *
+ - &'1§)) * $
9 *++, ) 8,0 )
HC*

1 ?H "66! $ "9



H $ 9 HS$ boo#d
4 4% 1
1 4 9 +
4 4
9 +
4 DH D
=I
@ + $9
H$ 4 c*
44 - H $ 1>
$ 4% 9 44
* R ?2>H IH < $ #80 =>' 1
#1H I>I' 4 4 C99
2 4 $ 4 4 9
++: +, >0 +,
9 + ocC +,
4% $ T 1
4 T 1
$ 44 4
K<! 4 S
@
| $ 9
9 ; 4
43 1 I $
$ $ 9
- %
44 4 4 4 ]
4 $ / 9



9

+4

)&

4%

UucC @ A B
A B 4,

) +V+) 2

$
$
$
44
/ 4
**,0 +,
+4
9- 4

+4



$ $ $
9+ 4
N N4 /4 P $ $
4 9
4 P
4 $ 9
4 I/ 4 4 $ I
9
$ A B
9 / 9
© / +4 9
9 9
. % 4 4 J
;49
09 =0 +, LHE8*, +,
"9 +8* 4+, L
4 ) 4 @ 9
4 |
4 9
I I 9-
$ 453 4
#4 4 2 /-1 2 2
4 4
4 4 / c* J
9# 4
A+ 4 B9 L 3 / / *
$ $ 9

I - K19




4
$ 9 * 4 $ N
$ 4
9 * 1 / 4 $
$ $ & 4 P $
$ 4 9 ;4
$
~ N - @ / 49
$ 8 9
9
4 N N
9
A B 9
- < $ $ 4 9

| tK! | 9
<9 - ( ), 8+* 2,) .0 , )L ++,L
4 3 /4
44 4 $ 4
9
- +4 4 4
4 9
; 4 $ $
4 9




=9 8 +,+) - AL + B

+8+C J
A4 44 $ /
9- 4 $
44 $ 4 4 P $
@ P M $ O 4 J
4 $ J 4
9+4 1
$ $
9B
+8+ $ 4 $
4 4 g
$ $ # '4 $ 44
$ 4
E 9 4 4 44
9
4
$ 4 P
/ P
4 $ 4 3% P
4 4 P
* / =]
$ 4 4%
$ 44 +4 9
+8+ 4%
4:NN 9 9 N 1 N 1 N 9
4 $ C 04
9




3" 41))) #

>9 * + 0 ., L *+ 4+ 7Co ** 0+,
+ 9 - $ 4 3%
4 $ $
9 4 /
4 $ 9+ 4
; $ $ 4 9

I : K19

9 **’0+! : ’)L ++1L

"9 +0,+8 ,)L CO+ )* #D D'

#A B’
| 4
9) $ / 2
+ o #H2 4 9
2 E $ $ 4 $ , |/
4 $ # 9 9 '9
2+ " 4 A ( B# 2
2 + ., H@ 4 4 4
#V (9 W I 2+ > @ 9
"14 2+ 4 "H 4
4 2 29




o 4E 2 ; 44 4 9
o] 2 : |
4 9
2 ; 9
$ 4 /
9
[ 4 + $9
E $ $ $ 9 / 2
: 4 4 4 *)
9
4% 4 I | J
4 $ 4 9 $
9- §% 4 2 + 39




$ 9
$ A B9
9 P
4 $ 9 4 4
4 4 3 9+ A  B4S$
4 $
9 * 3
4 N $9
S"IH 4 4 9
1 4
# $ A ) 9B
% &' (
- 4 4 A 5
4 $ 4
= 9 A B
4 4
== ()( 9 / A
:( ’ A / B9
* 4/ $ |
$ 4
= A4 B 9 +
* = 4 8 D4 * 24 * 6
( 10.* / 4
| 4 $ $
$
49
(4 $
4 P 41 4 P
4 4 9
$ 4 9 *
)$ K6&
4 9
4 44 4%
$ 9 I * $ K



I : K19

<9 80 8+ 2 cr 0+, +, %
E * 9 4 $
# 4 "2 492 44
C E
9C $ 44
; 9
- 443 @ 9 4
4 $ 9 ( 4 @ 4
9 4 @ |
4 9 4
9 4 @ ;
4 4 9
4 4 2 4
9
4 4 / <l 9 4 |
44 E 4 # 9 +
4 4 4
4 9 4 <! 9
o $

$ > N

O ¥ O o o o
©




44 4 43
4 $ 4

=9 # L 0 8, )|_'
$ J 3
/ $ 4 #
4 449 4 #
$ 4 $ 9
9 /
44 4 $
4 4 ; 4 4 | 9
9 4 44
9 4 44 9+ 414
4 9
' 4 4 9 4
43 / 9( 4 44
4 4% $ / 4 4% 9
4 $ 4 4
4 1 4 44 4
44 I 9C / 4
4 4 4 $
4% 4 | $
9
$ 4 44 J 4




| $ 9= $
+ 8 * . $
Do - 98 4
* 9
94 9 9
;4 ; 4 8 + )
4:NN 9 9 N4 944X Y
( J8 + ) 2 #8+)2
4 4
; 1 14 |
9 4
/ 4 9
/ 4
4 3 9
4 ;
$ 9
9
#( @ 4 KW
9
$
$ <H $ 4
1 4
/ 4 $
4 # *
14 14 @
K"l $ T
II>H
#'1H J 9 $
K"&! $ 19
C 4 4 4 #
@ CAMBRIDGE 4 E
ENERGY ALLIANCE




4 9
$ 1 $ 4/
4
4 K< 1l
K&!1" g

$ !1<H 9

I - K19

(I , 8

K&! $ #

un 9

4:NN 9 N N

11>9

9
4:NN 9 9N N N

1* 11 11721>

4NN 9 93N N Z N N

9




4:NN 949 $N N N 9

$ $
9
/I +2 |+
4 A . B |
N $ | ;
=1 N $ "9
7$ I N7$# $881" 1 9 9 1$$: $%7
| - K19
&9 2+)2 ) L ++,  C(8+ (C+80+,)
-1 14 D D 4 $
9+ 4 4
4 $
9 4
4 4 9
4 4 4% % ; 4
4 4




4 80 4 980

@ C ) ( 9
4 3% + D I«! D9
1< | $ 4 E $
4 4 >IH # $
4 1 <!
# 9 I<I9 N KI5 '9

&9 - 2
2 1 9 | 4%
4 : I 9
I 4 "> 4
9
/4 $ # 4 =z ' 9
* 4 I 4
9
/9 $
- 2 $
4 9 /4 I
$ 92 % 4%
>IH 9 ,
9
10 - 2 # E
4 4 # 4 4
9 1 4 9
A B 92 % 44
$ 44
98 $ 4




2 4- 2 : 4 4 4%

4 |/ $ 4 9
C 4 % 4
9 ECl4 4
4 4 # A B ' 4 44
N 4 # 1/ '9
C "> / $ 9-
4 9 $ 9
- 4 4 A B
4 4 4 $ | 4
4 $ 9
4
4 4 9, I
1 4 4
14 9
+ 4
9 4
$
9
4 44 4 4 9
+ : 4 9
+ 44 9
+ 4 4 /19
+ 4 /4 9
1 $ 9
0 4
4 9

I - K19




9 8+)2 7 3+)8 8+)2

&"= $ <? 4 9
$ n! n 4 <&> 4 4 9 %
2 3% 4 <IH $ 44
K<IIN 9 *+ 4 80 9

7" )8%$$; $ $l<= *)*<$8 | " s g
4 g *
9 * #*u
4 "9+ A BP $
/ 9
/ $ 4
4 4 9, 4/ 3
; A 5 -
9 / @ . |
9



9 =0+, .- (8 )L 7 C8 -+ 2+)
"9 Q+ +,)) + 8+
* C 1 $
44 E 9
>H 9, 4 $
44 9 4 *
9 * $ 4
9
* 4 *
) 9
$
; $ 9
1 44 9
| 44 9 + 4 $9




4 * 9 - $ "IH
$ 1 / 4/ 4
+ "661J $
9 % 7, ) #7," 14 <&1
+ . $ o F $
( 9 / ) #)' 14
; *# ( - 9 ) T,
- 0 9
P 4 81 . ) #8)
2 4 44 L $
- 4 $ 9 8) $ $ 24 9
- $ $ ;
- ; 44
7, 4 - # 2 8/9 )
*7, 4 E 9 $
4 4 "l 4 9
- 11 4 4 E
L 9 11
4 4
E E *7, 9
+ - 4 # /

<9> * , 4
2 NO(/ 4; 44 ; K> 9



44 $ J
4 4 L 9
$ 4 4 % $ 9
- 1) ( J 9
$ 44 # ' N N
4 9+ 3 /
9 4 N 9
4 4 44 /I 4% 9
[ +2 /+6 1 / C
- $ 4

4 9




9 - +0 - ), o+, + 8Cc2 F8,0

- 4 $ 4 9

/ 4 4 4 9
$ 4

9

* 4 _
4 9
9 9 $NAN N N* - 94 9
9 4 4

I - K19

<9 -+0 - ), +, % 8cCc2 F 2

O+ 44 9




I 1 K19

)9 .0 +, D+, 780 C
5 6 7 7 88
9 #/ "
| "
I I
#+ &3 9)!
<=/> YL &)
$(l@)#9 !
6 #0
4 44 =<H
st 9, 4
4 9 4 4
9%
14 4 4 3 $
4 4 4 9
4 $ $
9
"9 2) 2 8 G * 2, +. 8, **+
4 4 9 4
4 4 $49 44 A B 4 %
9
x4 (1 A 4 * 4 B * o
A 4 0 :- 8/ 4 (
2 2 4 4 4 4 E % !<B




4 $ #A 4 B
$ 4 9 4 4
$ / 44
4 $ 4 9+ $ 4
$ 9+ @
4 9 4 4 $ 9
1119
*/ 8 C
4 4
4 4
9 D4 /
8 @ 4
4 4
8 $
+ @ $ 4
4 9 :
/ 5
#/1 5
#8 6 !
#8 !
#1/ 5
! #
/ 5 A
#
8
! 6 B#
- 4

9




#/

#5

9 -
$ 4 X
$ 4 9. $
4NN 9% $9 N '9
| # 8
I
#1/
#
$ L4
#
# 7
I
[
#
# %
#5
#9 1
: !
#
6
$ 4 4 4
4 4 $ 4
9 4 4



"11<IH 9 / $ 4% 8

9
; ) / '
( 4 4 4 9
91 ) $4
9 4
<9 4 4 $
:9*’
>9
&9 -/ 4
7?79 4
4 / 4 4 4
44 9
A 4 B
$ 4
4
/ 4 4
* 08 4 /
/
/ 4
4 % $ # 4
4 |/ 9




( 4
9 |/ 4 4 $ 4
$ / 4
9 4 3 /
4 4

9 0+ , .880
&) 9)! <=/>
) I &?1() $(@)) #9 !
6 #0
1+ 8 ! E E ! $))F .5
G 9 O
A H 5
$l # ED J A A
D = $@)# C
! (&
A @) #0




44

1 =<H
$9
9
+
44 4 /
/
$ $9 +
$ 4 9
4 4
(/ 8 "04
* - C
E /
/ 4 / /
/ E
29
$
)
4 4
9 )
4 1
$ 4 4 /
4 4 3% $ "l1<IH9
$ 4% %
4 4 @
$ 4 $
$4 4 @ 4
$ 4
# 0% ' /9
44 44
$ 4 4 P ; 4/ P$

44

%

44

/4



( "6&1J 4 $ 4 /

11 E 9
4 / 9 $
$ / / 9
4 + $
A 4% 4 4%
$ $ 43 $ 4 $ 9+4 %
$ 4 4
4 4 / 9 + 4% 4
$ /
4 4 / 9
$
$
4 # $
| | / 49
$ $ $ | 43 9B
4 4
/ 9 . 4 + 44 $ >1">H
$9
4 4% /
IN/N N/ 4 4/ 4
$ $

IN/N N/ 9




<9 8+, , . 2+8
/
$)& L % / 5
$FI
#2 7?1

&#'l H#5# (?$

#/
N
K [
]
#
#5 & |
#
4 = 4
"&<!4 $ K">"&9
$ @
4 E
44 4 9
9
$
' 4
9 9
4 4 4
$
11 4 9
4 4
/ 4
98 4




9

4 4 ( /9- 4

4/ / / 9
- 4 |/ E A/ B 4 ;
4 9 J
19- 1 4 C /
/ "9 $ $

/ $

=9 2 2 +0

44 4 9




"H

9+

- $
/ 9-
A B
4 9+ 4
44
I 7
4 4
. 4] 4 4/
4/
19 P4s
41 4 9
* #
/ 9

4
9 *
9 + |/
E
44
9_
/$
4 * 4
$ $
[ 4]
9
9: 4/
4%
9 $

# _9 9
4% $
$ 4 /
>H
9+
/ 9
4% 41
4% $ 4/ 4 4






4 4
9 + A+ ) L - B
4 Al B 4
$ 9+ Il * 4 1 4 $ 9
$ 4 4 $
) o+ | 44 / *
/ <IH 9% $
4 | / )
IH $ =H 4 > 1
9
4 N A B I $
$ 9( 4
$ N 4
, 4 4 9
H* * 4 * $ 4 1 93 ! 4
4 1 4 $ 4 3 4 4
4/ $ 4 4 4 4
/ 4 A G B $ $1
/ 9+ 3 [ * 4 4
4% A B
4 $ 9
9
4
$ # 09+ g
$ g Idling pollutes
= H9 . ' and is illegal
$ 9  + P B ot e, 3
?H 4
$$ E $ =1
9 $ 4 9
4 $ 4%
9+ 4%



$ 44 =IH
E 44 ?&H 6!H9
0% 9 4 / 4
"> > 4 9
( $ 4 4 9+
$ 4 4 |
9

In a roundabout, there are half as many potentaiftict points as compared to a traditional fougtged
intersection.




/I C

»

9+

x

*

$ #A+ | "

4

/

4

B'9 -

P+ $ ">

4%



4 A1 B 4 4 4
4 4 4
4 9
8/ 44 4% 9
@ 4 $
$ 4 $
N $ 9
( K!9 4
9
&9 +) o + 8,,+)
4 $ 4 4 9
$ $ / 9
4 $ 4 9
4 4 4
4 9
= 4 4 4
9- 4 4 4
$3
4 | 4 / 4 9
4 9

8)

')

(,* 2+,




- $

/ 1/
) ?1H
> *4 . > 2 /[2D/.
43
@
4% 4
C $
4 %
4
4 P 4%
4% $

44 4 E
$ 4 $
4 9L -
$ 4 44
w' |/ 4
$ $
$
44 $
8 4 8 ( %
) / A$
4
$ 4 4
\4 4 4
4 \9 + 43
4
$ 4 9
4 4
$
9B
" % - 16

9" 4 %
|
4/ 4
9
$ $
9 (
4 4
=) 4
P
4 4 $9+ |/
4% |
9 4
9
- C
4 /
BY + Ad
/ $
$ 4
4
@
">
49



4 | 9
$ | 4/ 4 4
4 $9 4 4 9- 4 %
4/ 4 4 4/
9_
4 | 4% 4 $ 4%
4/ 9
0$ 4 $ $ 4 9 4
$ I $ 4 9 - $
4% $ $4 9

( :KI9

9 82,4+ 2 *




4 9 4 9
4 4
4 9 4 $
/I $ 9
4 % $ $
$ 4
2 $ A B X 44 :
$ 9 ;. K9 4 "66<
4 "?9<H $ 9
4 &9>H 9+ 4 /
I $ 9
+ 4 $ C @ 44
4
4 /I $ 19
+ @ $ ; $
$
9
[ +2 /+6 4
; $ $ 4 $ 4 9

29 ** 0+ - ,0 L 8+)




"9 C (+0 L8+) +3C

# 4 A4
$ B9
9
: 4
4 9
$ 4
44 44
9
* 1189
%
4 $
9 4
1?2 >=H 9
( 4/4
4 4
+3$ A
#=<H' $
9B
44
/| 414 /

n?

$
4
9_
/
/9
(1
9(0

9 (c+, L 8+,)

"0 C 949 $N




44 9 - 4
9 4
9- % 4 4 9
- 4 @ ; $ 4
9 | 4
4 E 449
8 / 4 | 9

<9 C(8+ L8+) , o+,

=9 C 0C +,
C C # '
"=&9>H "6&! F "6679 4 &<H 9? =9=4




) c 3 . $ 1<4 4 4 4
9
4 3 4
4 4/ 9 $
4 9
4 $ 9 @ 4
/ $ 4 41 9
44 /4 4 4
4
$ 4 9 4
9

PARTIIl:  ,8C+,







0+Q +C * L 8+* 2)

C*

44 $

0 +)2 C99*L 8+

< C99 * 4%
$
< + 1$ #+
4
1 4
!
< 4 4
4
P 1%
P I
=]
< & 1> 3
4 ="
I
< C

$

$P

P <
>9 4

"66!

$

44



9 < 3
"66! "p
9 <
4
4
/ 4
9 <
4
$ /P
9 <
4 4
4 4
4
P
9 <
<
Co9*
9- $
$ 4
$ $
$
9 - C99
P
9 - $
/ 4
‘9 +$

C99

4%

C99

/1

C99

24

4%



9 4 1 4 4
4 / P
<9 4 4
$ 4 4 P
=9 + $
$ $ 4
4 44
>9 */ 4
4
P
&9 | 4 44
29 4 4
804 P
9 + $ 4
$ P 4 4
$ 1 P
69 $ 44 44
4 P
"9 + 4
"g * P4 4
=]
"92 4 4 E 4
4 9
1$9< 7% < ; $ # C99 *
< C99
E 9
; 7 $ #< C99 * / E

)$ 44 4

4 $ 4 4

4 4
4 $ D D
$
P
43
$ $
P
c99) ( R
$ P
1 P $
P $
P
c9 9 *
+8+8
@ /| 4



C99~* ?< C99



,0+Q ++:2) b+

I$# "I H#HS S
L1t 0
M 4 * * * = 110
9 < C99* J
#C* : ?H "66! $
" p
9 < F o FCc*J P
P 4% I P $
4 % P $
P
9 4 ;
4 /
$ 4 $ @ P
9 < $ 4% 4 44
4% $ |
P 4 4 P
4
P
9 < / 4 4 P
9 < @
44 4 $ 4 4
4 9
9 < $ 2 ;



1$9

>9

2
4
/ )
4
3
/
@ 4
4 9
@
9 + 4
@ J | 49 1
2 * o+ 9
9 1
9
9* 4 4 449
9 1 4
4 49
9 $
I #
@ 44
4 N 4
9 / $
$ 9
4
9
/4 9
g | $))F!

4 4



,0+Q +++; )L ++,L ,0 8+* + +.++ + 8*C2
0
/ # 4
4 4 ' * 8 J
4 4 @ $ 9- 44 /
I 8
"+ 06
2
o +4° % I
1 4 4
o ; 4 ; 4
o} / 44
o +4 * 9
o C4 .
9 4 4
4 /9
) 4 $
9
714
o] 4 80 4 9
o + $ 9
o] / 4 9
4
o C4 $ # ) c'
o + 4 4 4 @ #K"1 >
$ 9
(o] 1 4 #11'9
0o % J 9
o 80 8 F @ 9
o + $ 4/ 49



o 4 116 $ =1 /
o 0% 4 4 % *
4 =lH 1?
+D/ [+ 5+/0/,6
0 $
$ 44
+ + 4 9
$ $ 9
+ (
9
80 18>0 D 6
$80 % 1169
) |
J 4 $ 2 =
@ 4 1
* 4 4 9
« / 4
$ 809
80 $ 9
7 +2 6
2 C4 . 4
44 .
4 /92
$ O
$ 4 44
8 4
o] 4 1 4
o ; 4 2+0 ;
- 4
9
+ + 4 :
+ ; 9
) 4

4

4

1169

J $
129
44 #C' $ 9
$ 9
9
9
4
4 4
4 B
9
@



8>0 9/E.6

$$ #8

#@

*E 4

$ 44
K>! 1IN
+

+F?26

4

(1"

4

@
4 4

N9 C4

/ 4 4

$ 80

44

"&B



2 4 9'9
o ( / F 4 @ #
4 $ $ 9
e 4
0 $ A+ B4 9
o] (! 9
o] 4 9
70/ 5 ,5 5//06
o 8
C4 #4 "l >
P 4 | 9 9
c4 4] P
9
= =N? $ A B
9 A B ; 9
4 4 #' 11 I @ #''"1
; $ 9
* / 9P 6&
$ 9
o 2 . #2.
) 2. > 4 4 $ 4 $ 9
( 4 4 4 /
4 $ 9
o + 9
4
o] 44
+  $
0 1 4 $
o $ 4 4 4
9 9 + 4

70/ 5 220 5//06



0

8

8 4
+
4
1
44
$ 44 |/
+ 4
+  $
$
* 4 E

+

5//0.G80 F/H +2 +6

1* @ $ 4

N N

i

4 E

69

04

4 E

418%

1

/






,0+Q .1 *+ + +., L

*&" +5/. ",

L+ 4

70/ 5< +

8@ 2>

LA >

70/ 5" + >+ .|+

$++, +20 8/ I+




2 .42 E+/?702, +.

$ @ 4
4 4 4
$
3 1 7 0
( 2 )y )/
3 (
0 0/
- 7 8 | 4
3
%
) 0 * 0
% *, 04 /- -

&)

04




0%

/4.

*/

8 / OR

%

04

04

04

)$

&'(&

)

(

%

o * -
0 R 04
44 - 04
% +
( 0 (
3
*
* 1)

04

04







+ 0C +,

#)2)

Many chemical compounds present in Earth's atmospbe behave as
‘greenhouse gases'. These are gases which allowedtirsunlight (relative
shortwave energy) to reach the Earth's surface umpeded. As the shortwave
energy (that in the visible and ultraviolet portionf the spectra) heats the
surface, longer-wave (infrared) energy (heat) isreeliated to the atmosphere.
Greenhouse gases absorb this energy, thereby alhgwiess heat to escape
back to space, and 'trapping’ it in the lower atmplsere. Many greenhouse
gases occur naturally in the atmosphere, such asrloen dioxide, methane,
water vapor, and nitrous oxide, while others arengletic. Those that are
man-made include the chlorofluorocarbons (CFCs), dnofluorocarbons
(HFCs) and Perfluorocarbons (PFCs), as well as suif hexafluoride (SF6).
Atmospheric concentrations of both the natural anchan-made gases have
been rising over the last few centuries due to timelustrial revolution. As the
global population has increased and our reliance dossil fuels (such as coal,
oil and natural gas) has been firmly solidified, semissions of these gases
have risen. While gases such as carbon dioxide acmaturally in the
atmosphere, through our interference with the carbaycle (through burning
forest lands, or mining and burning coal), we artdially move carbon from
solid storage to its gaseous state, thereby inciegs atmospheric
concentrations*@
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