! # $% & $ & & ( $ >* $% ”
1 + $& - $ = / + z (¢]
2 1- 2 22 - C o 34 % E&S
5 445" | 667 4
2 8 8 9 3 2 D - # 2
s / < C (0]
! # %y % ®
&” (¢ ¢ * & - - & / 1
) * 2 * )
1 18 s 2 — - < = = =
H - -2 =/ < , - 1 - /
= - - 2 2 - = - 2, -
2 C - 1 - 2= 2 2 — 2 -
- 2 / - C 2 = — - = = 2
- = 4 2 - - = - 8 1 - / 2
- 2 / - >1 2 - / ,
2 2/ / - - - - L - 2 =
y = 2 / 2 / 2 (0] - - -
- 2 2 (@]
2 2 2 - - 1 , 2 / -
2 / 2, 2 ? 2 / = 8 1 -
2 2 / 3 / -/ 4
- - -/ - 2 2 2/, / <
4) Yy % 5) / = - - D / /
- - / - - 2 .= /7 2 y R
= 2 = - 2 2 2,
& # 3 6 5 6 6 62
= / —
8 , 2, 2 -/ 2 -
2 ? @ , /2 / < 9 (@) 22
= - = 7/ 2 2 ? - s - < 7/
2 2 - = 2 - /
: A /- B - / < 2- -
— - : 2, —_ —_ =
+ - 1 2, 2 = 2 = ? - =
- —— /2 - - = /
/ , = / 2 - 2 2 2 = r - B /
/ + c/ , 2 > 2 4
2 D #HO: + / - = = - =
2, = 2 22 - - =
= = = 2 <2 2 - = / 2 - - -/ -
L 1 2 - - 2 -
2, E #0O: =
- 21 2/ #0: - f ’ o ! 4
B 6 4 B 2 = - - = b
2 , 2, - = - - -7/ 2
2 #0: 2 2/ =2 o ¢ 2 2 i«
- 2/ #0: g B s s o
1 2 - 3 = / - ,
-1 , - - - / 2,
O% 8 = 2z / O% 8 = <D Fos - 27
" " C 0o = oO%w 8 = A ‘% - 28 " -G C
0o = hog - 28 " G - 0 = oO% 8 = o - 23
G "= - 0= 2 B% - 2= s - 0 = 2(< -
o = 2 /" C o

(UUDWXP

$Q DXWKRU ZDV RPLWWHG ZKHQ WKH PDQXVFULSW ZDV RL



2

- / 2
/ 2
4
2
- 9
/ =
- 2/ 2 -
= -
7
8
= <
-< /
- 2
/ 2
D 6
9 - < F
H 1
z A
1 —
/ = /
- 2 /2 =
2 =
D 2
<
2 , =
+H
/
/ 2 11!
8 $
/ 2
2
73 22
2 =2 2
o
H 2
1 2
2
< 1 2 -
1 2 2 <

%

/L1 b= 5 5 45
) 2 ) Db ) )
1 - 7/ - 2 2
2 + 2 /
2, 2 -
/ 2
o
$
1 4 B,<—K +
= — 2 -
/ - — -1,
2 2 -, E /
- / = 8 >
1 L 2 )
" - 2 - BBF = 22
1 > 7 8 /
O / 4 - - Eo= /
1 - -
- 1 #O: -
- B J/ =
2 - - < 2 - -
, = = 2 - =
2 -, =/
~ 66 '
2; = -
BB . F 1 2 5 =
— = 2
A —_
) Db ) 21
-1 , 2 2 )
2 L % I
= 2 B 2 ,
2 2 - D 7
) —
- 2 - 2 2
2 #0 -
2 - - / 2
A> —1-—+ 2 = 2 -
2 2 2 / 2 = >
F - / <
= = 2
2 )
%
#2 / C=-=/ D (%%
2 - * -
« - 7 3 . 2
2 - 2 2
— — 2 = +
— / — —
= 272 =
2 - < =
C - 2 % —
1F



iyl
& (> 2 ¢ o
= N1t > 9 / E
% : R -
A PVT B Ownership
Management @ usrs
Groups
() B
High elevation B state
@ Lodgepole pine () Family forest
@ Wet mixed conifer () Corporate
Dry mixed conifer @ Tribal
@9 Ponderosa pine N (@ Other
Juniper () Ad
Arid @ Cities
Non-vegetative N Major roads

Kilometers

Treatable
Forest Land D
Allocations

Not treatable

Treatable

Study/Area

Net Initial
Treatable
Areas

Not treatable

Treatable

1 - 2 - s
, - 2
— 2 — — / 2
= 2
2 — =
8 - - 22
2 —_
1 - / 1 - /
— 1 )
= H / 1 "=
2 / 2
/ = 2
- )% /
- / 2
— / &
/ 2 - - =
2 2 = 2

2

7/
- 2 —
/ 2
2
2
/ 2
—+ 2

N/// b= 5 5 45
+ = 2 -
8 1 - < 2 - -
= 2 &
)% H# 2 - - -
_ 2 4 2 =
— / 8
/ = = =
/ = - =
- 2 < 2
_ - - = / 2
= 8 1- 22 / /
2 2- -
_ = 17
— 2 - 2 — 2 /
-/ 1 2 / 2
< 2 =
2 + - C >&
+# 8 ) )% ) 2 &
) % ) e 22 -
/ 2 - = -
2 2 =
2 2 2
_ - :%0 - 2 2/ 2
- %0 / +H
2 / < 2 - <
8 $ > /= / < -
- = "1 2
) _ _
)
N / - ) )
2 C - - - z 7
. 2< 7" = =
- R = -
+
= - 2 N
/ = 2 FB =
N 2 —2 1 2
— / 8
N - i 7 %1 4 1
N1t = -
n , - 1=
L) | 2 1 /
1 - %0 % -
/ =
- 1= — ' = 2
2 = -
= /
— _ = 2 _ =
8 2 =2 2 - -
/ 1
i ' _ - 2
/ 2 7/ - 2 -
/ 2 - - 2 /



Ry I I4 5= 5 45
' - - 2 t= - 22
2 ( o) / = 2 - -
— — 2 = = — - 1
2 - L + 2
- - 22 - 72 - 2
Scenarios Inputs to model
policies, markets, climate climate, population growth
Agents Goals Autonomous Change Processes
i Vegetation Housing
Lsseioir;st Volume! succession expansion
areatargets
Bureau of Land subject to ?el:gf:h::s
Rt constraints/ managers a;u:l
preferences ivi
Corporate I'E)de'cvi':_:;:l stake.holders
forest owners Wwildfire Spatial / e e.g. Fire
: risk perimeters,
reduction Management ¥ Crown fire
ot Allocator :> :> potential
) Cut trees <: Flame length,
Oregon Fire severity.
Reduce fuels Timber volum
Firewise homes ‘;;dhz‘ﬁabh;
Forest structure,
Personal Carbon
Famy utility Exposure of
forest owners maximization homesto Rre
,
Wildfire Landscape Evaluators
risk . Timber volime, fire occurrence and severity,
reduction wildlife habitat, fire potential, forest
structure and composition
2 = >3 = 2
- - T4A B —— 5
= - 7 / 5 NG
2 - - / 447 2 ++ P / 63
= 2 , 1 = 2
4 = 1 - =/
= 2 2
= 2 :%0 > = ) /
2—f = = = 7
= - % 8 - 2 > 7 4 /
- - %0 @ / = - 2 -
- E %0 %0 06 7/ < % ; 8 9 D
/72 2 2 9 2 , 2 - B> ¥/l
< 2 2 = 2 =/ 2 2 Q -
/ - 2 - / %0 =
* ; : *o o — 2 = / 2 -
— — 8 — / =
/ = Al — 8 2 2 2 2
— 2 = = 2 2 -
2F — - = /= 1



>8

2

NS

N/// b= 5 45
14 1 22— 2 /
2 - 2
2/ 2 2
1 2 2 2 -
-7/
7 — 22 -
2 — 2 2 - = 22—/
/ 2 /
- = — — 1
=/ 7/ =
> & ) %
1 / 2 - -
2 22 - 2
- E
8 1- 2 - =
2 — = = —_ 2/
—_ = 2 / 2 -
H = - 2 - = = 2 /7 2
2 - = - -
- 2 - =
2 — 3 C D
— C D -
— FC 2 D - 7/
< 2 =
c1 D2 2
_ — +
1A " -
/ — 2 -
/
= %0 - 7/
1- 2 2 - 7/
2 :%0 = /
+ 2 — 2
22 =
= / - 2 :%0 - -1
/ / %0 / /
- 2 —
E %0 7/ 2
1A2 2
/
_ 2 - 1 -
2
= 2 < 8 1 -
2 - 2 - 2
2 - < =
= 2 2 2
Y ) /
/ 2 > 1 6 = -
/ =2 = /
/ — /
= 2 - 2 NI
2 - Nt = 1B D



/L1 b= 5 5 45
(’ 2 = = — 2 - —_
= = — % D 2 2 -
# N — - 2- - 7 — = v o= - 2
— — 0 4 — 2
7 — -
> 2 = - 2 - = s
- >
%/ ;- 2 8 - - % 2 / 2 >
/ 2 2 — ON:® 2 22 -
8 1 5 - 2 / <— 8 — 2 /
22 = = _
8 + 22 2 2 8 -2 - - 2 < 22 — 2 2
_ — — 2/ > 2
8 + 2 2 8 -2 - : 3
= 8 —— —_
8 2 = + 8 -— - 2 / = 2
= - 2 =
s 2 4
2 - / 2 C / 1 8
= 2 - - +/ O ) ) = = /
8 NI Q =, - / ? 2 -9 =
? - + @ 4 / =
2 2 - = 8 ) ) )
E = 2 - - -
y ) D) .- : ) , - < 2 2 - = 2
J 8 = = 2 E = < BBA D
_ - = = - 2
8 , - 2 + — 2 - C 7 2 -
> C D > 1 8 = —_ = =
/ — 2 ) % ) 8 1 -
- L L= 2 2y ) 2 - 2
2 - " 2 + 2 7 2
8 =) 8 AC D2 = 2 — BBQ B~
/ 2 - 2 7/ / B 2 — - / 2 -
TA / +— T V4 T B = 1 2 2 —
<=5 I - 2 — :%0 - — - < 2
- = B = - 2 / 2 / - < =
21 2 1 , t 2 / 2
£ = 2 C 2 2 - H = 2
2 / 2 2 2 27 NI - / - - - -
2 / + V4 - = 2 1 8 / = 2 -
= Q7 I + VF6 — — = / J/ < 1 = 2
2 7TQAJ 1 / 1 - /77 = -
2 2 = 2 2 / / -
- 22 2 ? 2 2 - - #H 2 — -
-1 — -1, 2 NI = - / 2 -
- 2< 7D 7 - /= 2= - 2 2 /
# 2 _ / - ? / —_ 43
— 2 1 — = - - - -
! 8 - 7 - ) T h 2 2/ /2
D 4 7 2 C 1 - - - - = - Jd
) 1 " = -/ = = # — — <
5 - _ — = — A = — /
- - + 99 - = -2 - = 2/ /7 2
16 8 /7 7/ / , 2 H# 1 - = :%0 E
= — — = - - 2 = - <
= 2 - - 1 2 -



5/// 5= 5 5 45
: 2 = y - - 6
2 "1 - / 2 >+ 7
— - 2
/ 3 % - 2 8
1
- & ) 6 16 C 2 /
< 7/ < ) 6 16 9 )
2
# / < % 5 )6 C
16
# < ) ) 6 16 C 2 w
/< C -
16
# 36 16 C 2 > w
>E /
1
# ) ) 6 1 # 2 - -
) ) 69 = 2 = =
— ) —
- = - # = - - 2 4,
2 2 - - / - / < /
- "< D 2 BBB . y -
- - - - - ' F # 2
- / - - - / <
= 2 - / = - 2 / 2 -
- 4 - - /
= = = 2 - - 7 / /1
1 2 - < BBA 8 2 — C — — D
- 2 = / 2 2 — < < 2
1 (@] BBB * / 2 - 2 ,
4 - - - = ; ! 2
2 — 2 - - - c - - D 22
- /= = 2 2 — - 2
- = +/ 2 2 - -
= 2 - / - C D / 2
) - 22 - - / 2 22 2 - —
= 2 & > / = = z —
/77 — 2 = = — ,— <
/ 2 2 — - = / I D N
= 2 - — < 44, 2 =
/ - -t 2 -
2 . = / - — — - 472
2 — - / - 4 ! , /
AQ / - / C , D2 = 2 - 2 —
v 2 - "4, - 2 X7 2 - F,>" -
_ - - = 2 - — ? A6 LY / 4 [*7
= = / - 2 2 =
1- 73 2 2
/ + 2 - / oo+
- - &
T + 2 2_2 7 T 2 2
- h - / = 2 = 4 4
- 2 : - 2 -@ 3 2
= / 2 8 F |
2 4 4 : - = 2 2 2 2 22



/L1 b= 5 45
"% 2
8 1 8 —
— _ ) = — = - 2 2
: 2 — —_ : = — — 4 - )> 2 - )
3D 2 - 2 _ _
- <2 2 — < 2 = / -
- -2
2 % = - 2 % 2 - D - D
— — 2 4 2
;2 2 s 2 - 3D ; = ] 2 - D : - D
= - / - 2 2
/7 - 2 "~ &' 1/ < 2 2 = 2
5 ' - 4J 2 2 - - 2
th oo 7T 4 / ’ 71 ’ ’ '
7 ) d J
v - ’ 7T 4 2 4 - 2
1< Jd 2
2 , = 2
/ : _— i‘r]J ) ’ =— ) - A\ Max := 3.94 Max := 5.98 Max i= 3.91
> | |
7 0.15 | : |
| |
& ') J 2 , = 2 2 I 1
— _ ) - [ I
= — 2 = 0.10 | L
/ 7 < B4J
2 = > 4
X
1.8 . ; | | o 0.05 |-
e
| — Clurrent Management =
16} i — Np Federal Treatment 4? T
| —_— AEceIerated Restoration @ I | !
= 2 0.00 : :
R 14} I I o ' | !
o I I < 10lB I
. |
& 12} ;| | I = : , !
% 'l I : ! S 1 I
g LOF I I N o 08} I
o I ! i £ '
n | i | | <
5 0.6 |
=
Y
o |
© 0.4 |
E I -
< I
I |
0.2} : I
I |
00 et L +
Current No Federal Accelerated
Simulation Year Management Treatment Restoration




r - - 2 - 1
2 / <=2 2 2 -
-/ = - 1- - - 2 - 1
= 2 = / 2 [
F - - /
/ - 1- - / 1- J 7/
4 # J 2 2 , 2
/ - - 2
1 / 2 ,— - A -
/7 2 , AL —
8 47
& 071 / < 2 - 2/ 1
, = 2 2 2 — -
- 2 / 2
J 22 7T 4 2 4 -
| | T
AMax = 8288 Max I= 10494 Max = 8288
|
200 | : | '
|
! I
o 150
=
ry
o 100f
>
[
¢
<
2 sof-
€
o
Y—
c 0
~ T T T
" 2000 B | I |
o
£ I ' !
T I :
Z 1500
Y
o
o
o]
£ 1000 |-
=
= I
|
[ — [
500 |- | |
| |
| |
' R —
0 | I
Current No Federal Accelerated
Management Treatment Restoration
& /0 1
- 4FJ 2
2 , = 2 (@] — —
= 4, — TAd /
AJ ,— - 8

Ry I I4 5= 5 5 4
LI :
2 , = 2 -
- - 2 F 2 — - /= /
1-— — = 2 , =
2 2 F
& '2) J 2 , =2
+ 2 - — 2 _
= - 2
= / 7 <
B4J 2 =
64 | 1 1 1
= Current Management == =
62 |- — No Federal Treatment s

Accelerated Restoration

Area of high-severity fire hazard (%)

— — = 2 — /
= -/ 1- TF —R 2 XF4
2 8 L )
-/ = - 2 4
2 - 2 -
2 / 7/ / C
- - 2 / 2
/ / 2 /
/ 2 - - - _ = -
1 / 8 6 1
40 ) — 2 iy
8 6 > 7
2 - 8 67 8- 2
— = Y /
2 2 - 2 ,
/ - - 2 /
+H / 2 /
= 2 - 2 2/
8 67 / 7/ 2 7/



~

34
Ry I I4 5 5 5 4
& '3 - = - &4y - = -2 o 8
= "2 / = =2 = # - ! - /
2 - - 7 < 2 — 2 / % = - 2 2
B4J 2 = 2 4 - - 7 <
B4J 2 = 2 4
__ 700 T T
L) A = Current Management T T T T
£ 600 |- \ — No Federal Treatment . B
s e —— Accelerated Restoration
% 500 L No Fire, No Fed Treatment |
—
g 400 | _
3 E
g 300 |- 5 — Current Management
[J] % I = No Federal Treatment
5 : —— Accelerated Restoration
& 200 |- o — No Fire, No Fed Treatment
ol £ o ) L ) .
© 5 26
< >
100 |-
5 2 »
©
= E 2
2
-~ 2 20
)]
= 18
©o
% 16
— 14!
c 12 I . . .
_8 30 40 50 0 10 20 30 40 50
E Simulation Year
e
c
=
o
_
o)
(]
3 .
2 & '5 ) 22 = 2
= 2 - - - T
e - - >
- T F — »>— -—T FQa — >
T 04 - > T 4
- = @7 > T o -
— 2 = = OA J = 7 <
29 - 8 L | — B4J 2 = 2 4
50 T r T r r T T T T r T r
1 1 Early successional \ Medium
y = / 40t 4 F T 4
2 / 2 O Pole and small
— _ 2 301 1t 1 ]
< 20 4 F B 4
o ——
= - —— = Current Management
W0 = = | = No Federal Treatment L g
~— Accelerated Restoratit
22 2 2 2 - Norire No red Teatment
= - 8 B! 2 A — — —
<

20

10

Open canopy

10 20 30 40
Simulation Year

40




Area (%)

25

20

15

T
High resilience

51 4 F — Current Policy -
— No Federal Treatment
— Accelerated Restoration
—— No Fire, No Fed Treatment
00 1‘0 2‘0 3‘0 4‘0 50 0 1‘0 2‘0 3‘0 4‘0 50
Simulation Year
/
2/ 2 =
8 (0]
— 2 =
2 / /<
2 <, < / <
Yy 7/ 3 -
) ) /
! 2 2 2 — &
/7 / < 4) )
5) - ! 2
2 / -
—_ 2 — (@) — —
2 / /<
- / 2 2
< - 2/
= — - 24 2
/ - /<
/ < ) )
/ - 2 / 0 4 —
8 — —
2/ / <
- /
- - 2
/ < /
/ 2 =

///




/// 5= 5 5 4

- - 2 Z / 1 - 2 + = 2 < —
2 / = - 2 2 - 2 -
/ 2 =< 2 - - - — 9
2 = < 6
= - oot > 2 2 =
b a 2 T 2 - 2 — 2 =
77 - : = - C - 2
h 2
! = - 2 2 - - - = 2 /
— 2 — 8 1 —
1 - - / = - / 2 = -
= 1-— A4 2 2 2 2 4 2
2 - 2 _— —_ = —_ = /
/ / - 6 /
/ 1 - 2 - - = - 2 = <2
1-— J 2 202 ? 2 12 n = 2
= - 1-— BJ 2 2 - 2 / 1
= 2 — = /
- < = 2 = / = 8 1- / -
2 = - n = 22 - - - 0 4 — _
1- Q - - Q / OAJ = -
73 2 2 2 ? 2 2 - = /
- 1 2 /2 / - 2 V4 2
2 2 / 2 / / 2
< C / / - - /
= / —+ 2 — - -
J 2 / 2 2
8 < 2, 3 _2 : 2 -2 }
% *= 2, - ~
- /_ -+ - - < / 3 )
= /
= V) - 2 = 2 ! &
_ . - B 1— 2 —2 -
a 2z B 2 2 -
) D% ) 2 2 2 " i} :
7 1 / = / =
8 2 - 2 , = = -2
2 + 2 #0 2 2 - / 2 = 2 - /
= -, 2 1 — —_ = 2 — 2
1 2 #0: 1 - < - / 2 - _ _ ') >
_ 2 2/ -
2 - - 22 - - _ -
% 2 #0 - / = #0v 2 2 = - 21 -
n 4 7/ - 2 9 _
- - — = < / = 2
2 #0: 1 y R , - 2 - 2 - = _
= 2/ <— - 432 / - y/) 2 -
- 2 _./= 1 y R 2 — 2 2 - - _ " - _
2 <2 -/ <2 2 - / 2 2 2 >
- - 2 — ? - < 2
< 7 . - 2 2 4 /2
= 2 - / p/) 2 — 2
- - 2 —— 2 2 - > 2 A# = —<
? — — < _ 9
— # _ ) o
o -7/ 2 / e 2 1-  F4
) 6J<2 ~ ¢ 4 - 2 -
- - ) - ! - < 2



NN

22

2

/// 5=

5 5 45
2 - /, = 2
= — / = Y -
/
C - 2 2 /
= 2 / 2 27 Nt
/ = — — 1 - 2
2 2 2 = = —
2 2 2 -
D 7 = - /
2 2 ? 2
2 - - 2
-1, 2 - -1, 2
L 2 / < / = )
= 2@ Q4 BBF =
- - 2/ 2,
22 1
/ = — =
/ 2 ! 2
- -1, 2 /
- - 7D 7
= — / ,
- -1, 2
- - = 2 ? 22 <
2 s / <
2 = - /
/
D 7
% 22 / 2
2 2 1- BJ 2
24 ,— -
: / 2 2
/ =
- - /= / ? 0 43 =
/ < 2. - 7 D
7 27 < 4 / 2 0 AJd 2
2 2 = 2 = O4F -
C - &
#H - B - - F43
2 2 % = (C / =
2 2/ 1- 43/
1 = / - 2 i
H — B — 2 -
2 = - 4F — 4
- p— 2 —_
2/ - 0 43 2 2 ? i
= = o4 -/
= 4
/ < =>/ -
2 =
= A 6
FJ# — 2
E - 1—
F4J 2 4 1 =
- - + X76J 2
+ @F — = / =
= 2 — - / < -
4 = 2 )



o

2

2

/ =
/ 2
- /= 7/ 2
/
- 2
2
2 - #
i — —
B 1 - )
2
2
2 /
2
2
2
Jd
2 /
7 FJ / Jd
i
2 /
= - 7/
/ - 2/
2
2 = -
/
- 22 /
/ H 2
/
/
/2
2
2 =
D1 8 -
- 24 3 2
2
2
/ —
? 2/
2,
9 -—<

/// 5= 5 5 4

< F 2 — =
- 2 /
? - 2
- - -
2 / , = 2/
/ - , —
./ = = < ? — / 3
-/ 22 - 2 ,
= 2 / 2 22
| 4 -
22 - 1 /
2 - 2/ / /
| / 2 - —
2 / - 2 2 2
|
1 2 - — =
2 2 - / 2 / 2
- 2 / / <
/ / 2
L 2 =
@7 J = 2 > /=
/ = 2
= i / =
OAJ - - = 7 AJd
/ - 2
9< - 2
2 - - 2 - C 2
— = — /
2 ?
z > ) % ) - /=
2 = - 2 2
= / 2 = # =
- - 2< 7 &
& — ) % ) 2 3
22 N1t C -
2 - 2 -
7 QA 2 - - 2 4, 2 -
2 2 - _ /=
2 ? 22 — - - 4
- 2
8 1 - 2 — -
2 = 2 z
2 — — -
- 2 =
2 = / = — ) —
2 = 8 z F
2 - 2 -
2 -
2 H /
- / 2 2 =
/ 7 7/ -
? 2 ; = # 8
D - # 8 9 7
< 2 2 — —
- / H ,
/ 2 22 2 - - 2



8

/

) - 1
/
) - / = 2
8 1- / 2
2 , = 2/ 2
= / 2 =
1 2
- 2
2 —
- +H
= 2 /
2 —
2
2 - -
- C D
2 - - = 2
= / 2 8
2/ 2

2 - = 2 2

22 2 - =

, 2/ - 2
/ 2 D /
/ < 2=
2
-/ , 2
- ? 2
/ < 2 —/ <
+H —
= E
- 2 / <
2
2
1 2 —
8 1- -
_ / - _
2 -
) 2 -t
= / / =72 2
-t 22 <
- 2
2 / 1 - /
2 =
— 2 —
2
/
= 2
/ 2 - / 2
-/ ) _

2 - 1 2/ =
—_ - < !
9 /

wo_ /

N/// b= 5 5 45
—_ "= — /
2 .
+H 2
2 / -/
2 _
- / = = 2/
- 2 2 ,
- 2C = E D
= - / > =
7 E
1 _
2 - / < —
/ 1 /
/ /
- 2 2
/ : /
/ < 8 $
_ _ 2 - _
- < >
= 2/ s
/ _ _
/ , _
8 1- /
- 2 - 2
6J 1
2 = / 2
) =2 2
2 2 ? 2/ 2
= N — 2
2 ? 2 / 2
/ %0 = 4
2 =< 2 - - F2
2 1 -1 2
2 2 2
2 - 2 2 2
2 — _
J— = 1
/ = = —
= 2 2 2
— /
, - / 7/ 1 -
2, H =
= = 2 =/
- - 2 2 2
- 2/
/ 2 D



2 = - 2 = 2 D -
2 = 2 1 -2
/ 2 #H#2
- - - - 2
/
/ — 2 , = 2
— 2
-/ , 2 2
/ 2 2 -
/ 2
8 — - 2 2
1 2
- 22 2 o -
_ / _
- = 2 s
- - 2, +H
= / 2 <
, - = 22
% 9
/L / 5 5
5667
7 1 8
2 ) % 7 ) 8
*) 1) 7)) 7 7
*11/01 (8 = : 5 7 8
> : 37
0./ /0-/1 "1/0/] < ? ) )
) 5 2 ? 5 2
)% 5 1 & 44 %
? 2 5
7 2 8
* % 7))
) ) 7 :
+
$ & BBF 7 2
# % O
D % D 8 & N )7
D I\ 7 + - 2/ 2
1 2, C (0] :
& FF73F ,FB M1 5 Ab
E2 7 B
> 8 & & S Y.
/ 2 < / 3
) C o :
TA  374,4A 1 5 A 2 F
> 8 D $
D 2 22 - 2
< 7)) 1,
344, 4A 1 b 4 BT 4 4

/// 5= 5 5 4

$% & 8 4
- 2/ 2 < —_ =
/ 2 - FA 63 FBF, 7 A
3 1 5 5 FF
D N\ D 8 %
— 2 2 — —
/ 2 < 2 = 2
: & 4B 63 44A, 4
B 1 5 A% 2 F
- > #H# 7 2 -
<2/ 2 : 4 437 AAFB
< H#9 - 2 1 =
2 - = 2 2 2 ( H
FF3,FB ¥ 1 5 6B5 , F
< #9 4 _ /
4 2 - -1, = / 2
4 F 7 3A44,AAA ¥ 1 5 5
B6 7, T17,A
< #H#9 % $ D 2 BBB 2
- 22 FFF,F7B
% $ ) 2 #9 7 <
9 —
0O = - 0&
z D Bied D % . & !
u# & ( (1] $%’
$ - - 2 - / 2
2 - - 2 C
(@) 37 355 5 445
6B 7
7 = D - 1 & " < 7
! - 2/ : ) )
A7 63 ,F 3H 1 5 F F2E , 7, 7
7 <= $H# & +H#H& $D> + D
F 19 =
- - 74, 47 > $ 1
) )
% L ; ¥ 1 5 B 6,B7,[
F B\ A
7 $ % #H# . N * - A
D - 1 Q =
2 5 & 2 434 4B
3H 1 5 AE = 2 4 FE
i = 8 = 78 — - -
= - 3
? 4 D) & * HH
9 $: / $D z
9 —
% - :/7Z <0 L o 93 35
/// — — b 2 b %N\ 7 (CM"'%
_2
/- % D)YS$ $&7 1 #$%~” $D
D D % % 8 $
% - 8 _ § $ " & D
& / < & $7) D D IR -



: LE= 4 - * = H 2
$ B 8 ' - F7
4B A 376 ,767 ¥ 1 5 A5 AF66A
71 I— <
? , — 4B,6 -
* - >
/% ® )
(2 O = (@Y 0&
>/ % * O>1 +H 4
= 2 s —
2 > ) z >
B 34F, 7 1 5 65 FA466 7 FFBB
z 1& $ . 2< z 1 D
& + I D - — —-8%1 <
D H - 7% — = - 22
/ = N
2 / / 2 0
4B $ - < D) & + D
.- = > § 8
5) > ! s #,
*=1 6BA O % 8 = 2 3 /
C (0] L o 93 WL/
2 5 /5 5 /\ 6BA 2
< %" $% D 8 > -
7./ <- - = 2 / 2
/ , 2 7
3T7A, 4 3 1 5 F5
F 4 66
7 2 :
8 — - 4BBA6 $ # 9 9Y ,
% = RS )
75 )
* > 1 H,>=1 7
O% 8 = 2 /
2 (0] L o 93 ¥/ /2 2 5
/5 5 5 /\ 5 /.,
LI\ CV DI\ F 72
D 1 &
& ( 4 -3 - 2
< / 2 - 1) # ,
773 B,F7 3 1 5 F5 6, 48, 77F B
1 > "y #H# &
C % = 2 - - / 2
3 — 2 3
35 5 445" | 6 4F,
/7 $ % & D 7
< / 2 - =
) : B 3 , 6
< % > 9 / F
/ 7/ 2 = 2
/7 )
& 73 ,A66 B 1 5 /- 4 F
$ % = 3 -
/ , 2 ) B6 F3 4,

/// 5= 5 5 4

<" % $8 < =D 4
— 2 2 = - s
& F 3 ,FB ¥ 1 A% - 4 7
% 1 > 4 A9 ) B )
A ) = O% 8 =
8 D - = 8
(0] L o 93 /L2 2 R—_ 5 5=5 5 5
8N 2
8 D - z F =/ 2
2 = 2 + >
) 3, 6 3 1 5 5
/2 1
8 D 8 / - - = =
- > ) F 637 ,77
1 5 FB51 A6
8 D A ==/ 28 -) 2 -
F, 9 / T H7
C 2 ) ) 9
> ,.7 O% 8 =
<) 8 (0]
L O 93 WL/ 2 b =5 b— \ 7 2
8 D H) - : * 2 &9
& - 2 / 2 <
2 (0]
5 ? 4 3BF,
1 5 5 7 . L TA 4
8 9 %
= - 3= 2 - / <2 +
/ / 2 <
3F 355 5 445" | 66A , F
* ——NO” % 9 % $ = $* <
8 < T (%% 3 =/ 2
& F3 A, A6 3 1
5 ASE - 6 B
* 2 "% % "9 / 9
- - = 2 2 — 2 - -
- 2 2
4 37, 4A 1 5 5
B6 A,B
- - & $88 < & ;8§ 7
- -1, 2 2
2 C (0] :
& FF 3 46, 1 5 Ab
E2 7 A 77
. 4 7>
) # 1 C O =
= C (0} L IO 93 355
5 B4 544 BB
- 2<% $T . 2< U7 D - - -
7 % 2 = - -,
- - C
763B6,B4 3 1

5 6B 5 F, A4F




/// 5= 5 5 4

S $) + c # >5 5 & 4 36F,B 3% 1
: 2 - - 5 AT — B
— * =
C o 4 = 6 > :22| )B §6 )’%2<3# ‘.
F 3 BS6, % 1 5 A5 A 7 5 g 5 - .
- 8 $& F = - = : ., O% 8 = 3
2 : : / O 2 6 Q : s/ /7 ? = (@] L o 93
& 6 , 3F4B 3% 1 ¥LL/22 5 5 5 5\ 2
5 A5 _F 6, F 4.4 S5 2 SIS 3 ,
& "X g :% %= D %8 - / 2 - - 3
* 9= $D> 9 9 1 7 ==/ 2 2 2
2 2 2 - 3 > ) : 34,7 3% 1
- 22 = - & 5 5/2 4
B I, 3 1 5 A — 7 F 4 S ~#$9 — Cs1 s - %
& $ ” B . 2 / " & 4% / 2 <
- 3 - -2 , 2 < 2 2 I A3 6
- I 7)) ) % 1 5 6B5* 4, F
A 34 B,AF % 1 5 656B7B 6  7FAF S -y . 751 .
& - > #- B . 2 2 2 2 C 32 2 2
= - 2 2 2 1 =/ = - 7
: / O - « 3A , ABB 3 1 5 _6B5F, 464
3 ) = : *
& 46 4 3447, 4AA B 1 5 2 6 $ o 2)$# /
: B 7 B , 5 = 21— / 2 < )
& "1z # % ) 737 L o 93
2 = 9 - 35E <5 5757 —
3 9 1 ~ — - -
. _ -
5 7 36B,B % 1 > ¢ 9
5 A% 6 2 o - - 7 2
B, 7A $ " . < D & +
9 ; BB4 8 9 3 D .- = > 8 8
2 0 = 2 5) ;#,>1 6BAO %
# o 8 = 2 7/
9 ~ B B4 F 1 (/\ GBOA 2L I O 9 WLLL22 5 /5 5
9 % # 2 22 9 7 2
3 : +H % O : D D ) (0] 2
2 2 - 22
— ko 0, »
; R 4 65#;) ’ ) - ) : 3B ,7 % 1
5 4B7BY 2
3/
2 % * * : 8$88 < #97 < 1 g
! #>*1 B40O0 % 8 = 2 D AD 2, 2 / (o]
4 C o % 1 : 5 7B 376 ,76
5 F5 /. B4 3 1 5 6B547 BBA A7763-2 /I >
9 $ 1% + D 8 < ") C % *)* 2 % 8< VH# /0 -
: % - 1& +%$9 “C -1 - - 4 22 -
C # = 9 - - # - i
# 1 -1 2 - * 4 A BF4 %1 5 % 7B.6 B6 76
- F 467734 F, 4A ___ 3% 1 5 A1
7 1 C % 1 % % #9 7 <
9 -<"9 D $ $z 1" > 9 - 70 22 -
% 9 & - < F - 2 2 / # )
2 23 = 2, - F L4 3 1 5 67 F 7 F
- Q@ T * B _ * wos
4 F4 4 % 1 5 5 F C $9)) 3 y __ T D
9 = =D / , - 31 2



/// 5= 5 5 4

) A 73AA A A
3% 1 5 % A47, F 771
C $% & & C &
1 - 2 2
/ Q 2 -/ W7 2 < —
= 2, 3
35 5 445" | BA47,
$ 6 < /3 7/ : 1
8 637, L o 93 /L2
5 8.18.18 65 2
2 N 7 == : / $ 8
- - $8) & 2 41 / , 2
(0] 4F3BB,6 4 355
1 5 6B57, 7F
"% " & % < $ %
6 CtE = 2/ 2 -
2 - 2 / (0] :
& 4A 3BB, A 1
5 ASE 2 6 B A
$$ # 9 7 < 6 8 2
- 2 = 2 / (0]
2 # o : ) 3, 1
5 75 6 7FB6A 6
# > BB 4 9 # 8
-00D ."0 O = 2H +H
(0]
> = B 9 ;%8: '3
= / 2 2 - >
) : 6F3F4, 7B 3 1 5 5
/2 6 66
2 >3 D $% ~ - =
+ - 2 2,
& 3, ¥ 1
5 ASE 2 7 4
2*$ D $ Z 9
; / 4 2 - , ,
— < ( -
& , 3AA B ¥ 1 5 ASE
2 4 A
< "$$ BBAI - 3 - 2
= & B F3 B, 77 1
5 A5 F 7,F6 B4 4,
D> ST % — z = $ #H# -
B e 2 % $ D 2 %
= - 29 ;%: ,::
— - / 21 -
& F,737 B,7 B 1 5 A5
E - A B
D H# % - , - %
z +H $ (0}
- = - < 2/ 2 2
- - 2 = 4
A 37B,47 3 1 5 5 B6 ., BAAFA

$ - " 4 % 5 )
9 5 ) 2 B )
> 1 D> Kl AR
O% 8 = <) 8
(0] L o 93 WLLL2 2 5 =5
5 —\ 4F 2
1 D - - — Z . ——
A = , [/ 2 = ,
> 5 F4 FA 3H 1
5 % 4F, FB A F6B1
1 & ;5§ & $9 (-
> - * . = 7 $% & el ,
Z - = - 2 2
2 C
34, 1 5 6B5 4, A L 43 I
>
1 D #H# $% & 8 $
7 $ $ & ' C % $ z
>> ., - I A
2, 2 -
- B F 3B 3H 1 5 445
", AG7,BFB
) B ™) ® )
%) B 2 7
1 : TF 79)5:%5 I, B5 677 29
D - % = (0} L o 93 35
/// 5 25 1" 8 > 2
9 9 # 4 8 2 )2
(0} 4 34F 47 35
1 5 6B 5 7, 474
. ! >& - $8 .
$9 —< & (- & =<
D +H 7
3/ # 9
5 %
)) > ! s #,
*1 6B O % 8 = 2 3 /
C (0] 3 1 5 F5 /,
.6B
% D z H H# %
$ - , 2 22
— I 2 (@) >
) F 3FA7,F6F 3H 1 5 5
/2B 4
r - $ L B N /
1 = / - / -1 , =
/ 2 z & 46 3 A67, AB7
3 1 5 ASE 2 B F
(0} %9 D) 8 = 9 * - BBB
2 s s — =
2 — = 3I— = B6 % $)D 2
#9 7 < 9
— O =
0&



# % (8% /

2
1 5 F 5B7B46
# 8 9
2

o % o)
# % L

%
10 93
5\

-y <

7 F 34AB,46

H

/172

BB7 9

8
2

9

3

35

///













































































































	Title
	Abstract

