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ABSTRACT

Environmental changes and disturbances are usually caused by
natural ecological evolution processes or human activities. Climate
change and land use change are within the scope of environmental
change. According to the previous study in NCDR, most research focused
on the disaster impact under climate change and was assumed that the
land use and population are unchanged in the future. Therefore, we try to
build a land use change model to discuss the land use spatial distribution

in the future in Taoyuan City in this year.

This study applied that Markov chain and population development
scenario to project the land use demand in 2036 in Taoyuan City. Then,
the nine mainly environmental factors, which affect the land use change,
were selected and used the binary logits regression to establish the land
use change probability model to allocate the land use spatial distribution
in the future in Taoyuan City. The land use spatial distribution in 2036 are

integrated to evaluate for water resources and flooding impact.

This year successful established land use spatial allocation model,
and linked the allocated results to disaster impact assessment. Climate
change adaptation activities could connect the land use management

policies to reduce the climate change disaster impact in the future.

Keywords: Land use change, Spatial distribution, Markov chain,

Population development scenario
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¢t b Faweett( 2006)#,}, 7 %3 ROC & 87 15 # (AUC, Area
under cover ) % i (7 X 4TI RIHCA iR 7 o § AUC B E 3T 1 pF >

FTIRRBEREERIAPL L FEAN05T 12 B R4

Ayl
=
i
L
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AUC Ax3:3T 1 S £ N FER 4 AR o A5 ¢ & 3 2 4% dgueh
AUC fEik ¥ %0 0.5 ¢ » 4 AUC 5242 05 7 12 i 0.938

PhE
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4 - ~RF A jFHcd] 82 Hosmer & Lemeshow & 2 4

B 13 ROC # 45 £ §

28

Hosmer & Lemeshow
3= o)
e U .. | Cox & Snell | Nagelkerke , -
sl g -2 B R T = R T = + 3 ¥
= 11919.228 0.320 0.427 6.279 0.616
FAS IS 5996.878 0.471 0.692 106.034 0.000
2 3 4252.841 0.024 0.077 29.027 0.000
kA1 2860.369 0.014 0.061 33.464 0.000
e 6553.561 0.074 0.159 80.615 0.000
A 1298.748 0.006 0.055 13.220 0.105
& B iA 1384.424 0.005 0.043 5.889 0.660
W - : : : :
H s 4485.546 0.009 0.029 30.306 0.000
1 :
BEMRS //
0.8
- 0.6 ( B M PR IE
a 04
0.2 ) —ROC
/ —Eag
0 "
0 0.2 04 0.6 08 1
EE



405 &3 B4 - AR s BRI D RS A LA
EPETE o T et
5|9 B BRE 0 1 i 7 (%)
B BRI E (1) 3766796 éggg géé
WA 74.6
o 0 8523 334 96.2
R, LSl 1 808 2252 73.6
WA 90.4
o 0 11346 6 99.9
2 BLRIE 1 559 6 11
WF A 95.3
o 0 11586 0 100
k41 R 1 331 0 0
wE A 97.2
o 0 10745 43 99.6
5 LRl 1 1088 41 3.6
WA 90.5
o 0 11794 0 100
Ay BLRE 1 123 0 0
WA 99.0
o 0 11786 0 100
P57 BRI 1 131 0 0
WA 98.9
. 0 11904 0 100
%% BLRIE 1 13 0 0
WA 99.9
. 0 11344 0 100
H BRI 1 573 0 0
WA 95.2
46 &3 54 & AUC # 4
TP B % | i KA | 2R AES 27 HE H
AUC | 0.811 | 0.938 | 0.686 | 0.776 | 0.599 | 0.724 | 0.727 | 0.500 | 0.615

29



ROC ghis

® 14

%
v

28 4% 2% ROC ¥ 4
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ROC gihigt ROC s
1 1 1
05 05 08
LE 064
o =
tE I’EE-
0.4 04 04+
0. LES 02
0 T T 0 T y T o T T T T
00 02 L] 1 0o 02 04 05 08 oo 02 04 06 08 10
1- Bfigtt 1- B
¥ 5t o
¥ o il
ROC ihit ROC i ] ROC il
1 10
LE 08 LE
05 0567
<] %
e =
I "
04 044 04
027 02 LES
% 02 04 o5 05 10 o 00 02 o o5 08 1o ) 02 o4 o5 05 10
1- Atk 1- FLE 1- Atk
3+ %5 N
kA ER =
ROC gihigt ROC i , ROC ghéit
1 10
05 08 05
05 e 05
# " #
04 04 0.4
02 02 029
"% 02 04 05 05 10 B 00 02 o o5 o 1o % 02 o4 05 05 10
1- Bfigtt 1- FLE 1- BigtE
. a0 0
P57 HE His



314 A ¥ AT BmEHFIF SRS

B A RE A fEerE 2 ang 2B I AR R R e

AT HARDE %ﬁ‘l}iﬁé& BriTeng > 0 ¥ F AT fp¥ R 7 en

A

TR TRERS EFREFTL R A HHFRE 40 ((3)-

p ) = 15.0080 — 0.0028 #4775 % — 0.0496 # &

i
—0.0092 A o2 —0.0097 gziszsergg (3)
—0.4624 F#;8 F + 0.0260 £ 42 ¥ 46K 15

(2) #it

Bfpthens AR AT R AT O NH R R TR F AR
Hho] o B RRAGRY 2 A AR BRRE ~ F BE Y

BRURE A TN 2 kA B RE

P.
Log(1 LP ) = —22.3496 + 0.0655 # & + 0.0036 #4577 &
o 4)
+0.0038 £z:g #5542+ 0.6094 F49,5 Z
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—0.0081 Z A z #/# + 0.0015 Z #

(3) 2 i

BRI R

-

Priw fF Al Y B0 A B R ER
T2 B RO 2 o NI S T RE -

P;
— Pi

L-og(1 ) = —10.3305 + 0.0054 Z A o7 %2

(5)
+0.3374 F#,8 % — 0.0024 #1525 95 34

(4) -k A
Bokflens &R F A ERS S A Bom > W R IREERE F AR

FOM oo R BPIIERART > BARMRT 2 B 5 0 BRI s oA

P.
LP) = —2.6316 — 0.0014 ;7% 24 — 0.0012 % #p)

) — _1.7501 + 0.0069 Z A 7 52

(7)
—0.0001 £ # ok zr gt — 0.0174 215 2% 2F 48
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Lo AR A R SR T o ARRT P R AR

i3

ek 3o IR R b

B S RARF o

Log(1 ip) = —7.9787 — 0.0001 £z # 2 g5 3¢
— g

1+0.0027 7% & — 0.0348 # & (8)
4+0.0028 FA o 52
(7) 257
BER s AR AR IR T 2T RELE
BBRGP IRILIZRE FRBRSIRG -
Log( - ) = —42.1865 + 0.0845 £+ 4% 44K 14
1—P ©)
+1.5722 F#:8 % + 0.0062 3 #
8) # %
]

BELS ARE R F R AT TS Y R
Bis s &

2. 2. s 21 2z, =+ 2
H [ ‘fvu‘a ﬁ;‘g l,?: [EE

P.
Log(1 _LP_) = —6.8197 (10)
L
9) ##

AR S Y e = L D LRSS
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DMILH W S AR E
P.
Log(1 Lp) = —13.2719 + 0.4237 48 &
— g

+0.0007 F+9r7 &
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32 1Hflr AR ERE

AFEE T 2008 E (T L 2 M BB RIARE > SiEL KR

i flrgeng ke ff (27) %
RS AR $0 2017 £ lF AR

BT L NS - 2 RIERIT A - A7 1% Pontius (2000)

# 112 Kappa B 5 ;i v 5 B8 o

Bl 15 5 2008 ##*F7 2 = f|* A4 o F A, THEE  F

16 5 2017 E4¢ D 2 2 )% A A A F A PHRESREE 4

7\',1%3_\%]%6 2008 # 1 2017 & fF & 4 = | *

*33}7%\ Pontius (2000) #% 4! » ¥ 4% Kappa &3 Lk

e R FAPIEFREL TR -Kappa B & 43032 12 o

K . (PO - Pc)
appa = W (12)

FP Pyt AR ELFES PR A B R TR SR

4% % - Pontius (2000) § dp 1 i TPl g frin ¥ e e
w= ) Y 4=

A vH L L ENA P ERA et & ::l%:l;&o}‘ﬁiﬁ*—

(2018) #-Kappa &4 5 7 & {724 @422 01 02 @ > 4 7

35



FEREM; FEAN022 04 AV R R- 4§ EA04
206 27 P RVER,FEANN062 08 2753 AT R
B3 EA08I 1R A&7 ARES - (¥ v § Kappa E4%

#T 1 R ATRRIE R GBER EARAPLT 0 & 7 TRRIE R AR o

[ BN R

0 5 10
 km

B 15 ++ @7 2008 # 2 3 % A & & %

36



THFIRSE

0 mx I o
| El B
s K
[ ESIN R

0

Bl 16 +vF 7 2017 & 2 3 % 2 4 2 %

5 10
 km

# 72008 & 3 2017 & & 4 = % 5% 7 Lo

# BE | Hik | 8 | Kkl | 28 | o% | BB | HE|He
2008 | 34,328 | 44,769 | 8,216 | 4,906 |16,091 | 2,023 | 1,853 | 136 | 8,282
2009 | 34,235 | 44,768 | 8,241 | 4,886 | 16,174 | 2,232 | 1,858 | 131 |8,080
2010 | 34,142 | 44,766 | 8,266 | 4,866 | 16,256 | 2,441 | 1,863 | 127 |7,877
2011 | 34,049 |44,765| 8,291 | 4,846 |16,339| 2,650 | 1,868 | 122 |7,675
2012 | 33,956 | 44,764 | 8,316 | 4,826 | 16,421 | 2,859 | 1,873 | 118 |7,472
2013 | 33,862 | 44,762 | 8,340 | 4,806 |16,504 | 3,067 | 1,879 | 113 |7,270
2014 | 33,769 | 44,761 | 8,365 | 4,786 | 16,586 | 3,276 | 1,884 | 109 |7,067
2015 | 33,676 | 44,760 | 8,390 | 4,766 | 16,669 | 3,485 | 1,889 | 104 |6,865
2016 | 33,583 | 44,758 | 8,415 | 4,746 | 16,751 | 3,694 | 1,894 | 100 | 6,662
2017 | 33,490 | 44,757 | 8,440 | 4,726 | 16,834 | 3,903 | 1,899 | 95 |6,460

Hi>: 2
Bl 17 248558 2017 # 3 2 A% 2@ Ao o4 85 3 #]* 3




THRIASEE
0 mx I o
| El B
s K
[ ESIN R

0 5 10
 km

B 17 ¥ F® 2017 & B3V %k E = %

2017 & H-5% 3 ) s ot

B¥ | Gtk [ |kl 2R |2 |58 (B (e | T
B # 29,160, 1560| 384| 529| 648/ 236/ 54/ 6| 913| 33,490
#1| 38543572 75| 33 82| 270 63| 0| 277| 44,757
2017 | 2L 456| 180(6,941| 62| 467| 76| 31| 3| 224 8,440
j k41| 419  190| 60|3,794 57| 25 27 1| 153| 4,726
o |5 | 1,136 195| 389] 39|14,207| 198] 58] 4| 608| 16,834
,; Y 105 66| 69| 5/ 212/2,083 24/ 0/1,339] 3,903
3 | 62 61| 49| 27 80| 47/1,470| 0| 103 1,899
E 10 3 1 3 8 12 0 47, 11 95
His | 1,254 751 300| 216| 932| 546/ 77| 342,350/ 6,460
ke 32,987| 46,578| 8,268| 4,708| 16,693/ 3,493| 1,804/  95|5,978|120,604

Kappa Coefficient = 0.764
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e A%k REERE A

41 2036 & 3 3 4I* F F B

)4

ST RELRLSET R EY S 2SI R
%‘1\7 o I—;—]]}L 32;1}5 J;I Ay\"}’fr ) ll‘ *iﬁ‘é\;;&i 1d S *%?E/E'Jﬁtﬂlj , _{E‘.f:!‘#\

KAl 2 REFOIFR AT AR B T REHRE D 240

411 B ¥ % 4855

R oo pIZE R Y@ * 5 ¥ 444 (Markov Chain) #5:55 * &
TR A R B P B o SRpcA (2006) 45t 0T B W X 4Bt £
- IR RS ABRE - FE ARG SRR AA
PRk LA A R H B F)E o ARSI - S kR A
KEH A F R o Tl AT REY BF XA Igp A

% 2036 & FHFIT 28I T LHEE -

%09 SHYEHD 2008 & % 2017 ER L R EEAREEL

L g A8 5 2008 # 3 2017 & BSR4 B TR i o ders

sRhoiRAGATEEIAC I I e o FRAT S H B
WL R e A e P56 2008 B X B 5 34328 20F

2008 £ 1 2017 # @ » £ 3 29,974 2 Fend = ivaF R ¥ > 898 27
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BrEfi A4k ~473 2 R 5 R

B R E 0 mgRb % 33490 20F ;5 A
FoF 1137 2 F AR EE L B Ry B 254 2 Fend i
By %@

e L £ 10 e E

pEEp &

£ PP 2.

1o f2_ 2017 & 3 2036 & F &

I TNE F B 2R

iR

o F ik

WAL o el A 9 4 L A

5,\:;‘,
I

P 5 W] D

o kg H

SFIE

/ﬁ% ? ‘1:

20,974 G adE R E

)

F K] Y e & X

i%éqﬂ%“ﬁ“ﬁ $ -

MR EEZ AR T R R R |

% 9 ¥¢F7 2008 & 3 2017 & &F & 2

2000) - #% 11 5 4 *

G =

ERTE L ST

R URR P E S B

2017 2 3 4% %

RE| ik |2d | k41| 2R |28 [BR [#E e | O

P #(29074] 898| 473| 315 1,180 106 71| 10 1,301 34328

#1k| 1,137| 2340 107] 194] 200 71| 67] 3| 522| 44,769

2| 254 201 6,941 59| 379] 59| 46| 1] 276 8,216

2402? k91| 55| 86| 653907 40 6 27 3 217 4906

v [ER| s8] 168 424] 4314074 134 55 8 799 16,001

go|2%| 14 12 40| 3] 70[ 1833 28] 1] 22| 3023

| 52| 142 31 27| s8] 21 14700 | 2] 1853

BE| 7 I3[ 2 1| 4 ] s8] 5 136

#1111 901 266] 176 793| 1,673 135 11| 3,216 8,282

w3t |33,490| 44,757| 8.440] 4,762]16,864] 3.903) 1,899 95| 6,460 120,604
s H s 20F o g AR 5 2008 & 1 2017 & B 2§ 4 i A -
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//////

2017 2 B A% HEw) A fe e ol

Bk [ kql|en]ax[sr(ae|ae |77
B % 1087/0.03|0.01|0.01|0.03|0.00|0.00]0.00]0.04 1
2008 1k 0.03| 0.95| 0.00f 0.00] 0.01j 0.00; 0.00[ 0.00f 0.01 1
e T 0.03] 0.02] 0.84| 0.01] 0.05| 0.01, 0.01] 0.00f 0.03 1
7 kA1 0.11) 0.02] 0.01| 0.80] 0.01] 0.00; 0.01| 0.00f 0.04 1
il = H 0.02| 0.01] 0.03| 0.00] 0.87[ 0.01, 0.00[ 0.00f 0.05 1
55 AES 0.01) 0.01] 0.02| 0.00] 0.03] 0.91} 0.01] 0.00f 0.01 1
i fe 5 7R 0.03] 0.08] 0.02| 0.01] 0.03] 0.01} 0.79| 0.00f 0.03 1
HE 0.05/ 0.00] 0.02| 0.01] 0.08] 0.00f 0.00[ 0.43] 0.40 1
H i 0.13| 0.01] 0.03| 0.02| 0.10{ 0.20; 0.02| 0.00f 0.39 1
2008 & (%) 28.5| 37.1| 6.8/ 4.1 13.3] 1.7 15 0.1 6.9l 100
2017 & (%) 278 37.1] 7.00 3.9 14.0 3.2/ 1.6/ 0.1 5.4/ 100

e dF 5 2008 £ 1 2017 & FF R gk ot F oo

# 112017 2 2036 # B 5 7 A gddg o2 2 2 # I guF Ra ff (20F)

B [ pE [ #tk [ [ k1] 2 [ 2% [ 5 2|44
2017 | 33,490 | 44,757 | 8,440 | 4,726 | 16,834 | 3,903 | 1,899 | 95 | 6,460
2018 | 33,383 | 44,734 | 8,459 | 4,706 | 16,892 | 4,052 | 1,904 | 92 | 6,383
2019 | 33,276 | 44,711 | 8,478 | 4,686 | 16,949 | 4,201 | 1,908 | 90 | 6,305
2020 | 33,168 | 44,688 | 8,497 | 4,666 | 17,007 | 4,350 | 1,913 | 87 | 6,228
2021 | 33,061 | 44,665 | 8,515 | 4,646 | 17,065 | 4,499 | 1917 | 84 | 6,151
2022 | 32,954 | 44,642 | 8,534 | 4,626 | 17,123 | 4,648 | 1,922 | 82 | 6,073
2023 | 32,847 | 44,619 | 8,553 | 4,606 | 17,180 | 4,798 | 1,927 | 79 | 5,996
2024 | 32,740 | 44,596 | 8,572 | 4,586 | 17,238 | 4,947 | 1,931 | 76 | 5,919
2025 | 32,633 | 44,573 | 8,591 | 4,565 | 17,296 | 5,096 | 1,936 | 74 | 5,841
2026 | 32,525 | 44,550 | 8,610 | 4,545 | 17,354 | 5,245 | 1,940 | 71 | 5,764
2027 | 32,422 | 44,519 | 8,627 | 4,526 | 17,399 | 5,365 | 1,943 | 71 | 5,733
2028 | 32,319 | 44,487 | 8,644 | 4507 | 17,444 | 5,485 | 1,945 | 70 | 5,702
2029 | 32,215 | 44,456 | 8,661 | 4,488 | 17,489 | 5,606 | 1,947 | 70 | 5,670
2030 | 32,112 | 44,425 | 8,678 | 4,469 | 17,535 | 5,726 | 1,950 | 70 | 5,639
2031 | 32,008 | 44,394 | 8,695 | 4,450 | 17,580 | 5,846 | 1,952 | 70 | 5,608
2032 | 31,905 | 44,363 | 8,713 | 4,431 | 17,625 | 5,967 | 1,955 | 69 | 5,577
2033 | 31,801 | 44,332 | 8,730 | 4,412 | 17,670 | 6,087 | 1,957 | 69 | 5,546
2034 | 31,698 | 44,301 | 8,747 | 4,393 | 17,716 | 6,207 | 1,959 | 69 | 5,515
2035 | 31,594 | 44,270 | 8,764 | 4,374 | 17,761 | 6,328 | 1,962 | 68 | 5,483
2036 | 31,501 | 44,235 | 8,779 | 4,358 | 17,799 | 6,430 | 1,966 | 67 | 5,470

41




412 A v g RARE IR

a4 I it (Meyer et al. 1992; Turner 1992; Li et al. 2015;
Wang et al. 2017 ) - #7112 A7 7 % iF 2008 &£ 1 2017 & £ v 3 E %

R ARG AR AR E B AN KR TAREER S B

F 18 5 2008 & T 2017 & 4 © g7 &

‘T

SRR NEUGEY J
Bl o AU B AT oo BE S Rk BB A r B 4

R R e LR L S R

FeFD ARACHFEARR TR A 8D T F A KR
#3853 TELUM 538 Wang et al (2017) 27 4 ¢ 3 B 485
MNP 2 3EFEBPEFARACIGE 2036 # - P A T HE G
D &Gk 12 %77 o d WA v iz ikd 2016 £ 4o T A Kk 20 £
AviifgX 2036 F 0 o K 2017 R A ENME P RE B RAE
ARACHEREFR SR AT FAFERE A KPP HD A 2036

£ AT 3|t 2528227 4 o
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e 2 2
34400 44770 8500
L ] L
. . = 0.001x + 62956 .
34200 2 e ® 8450 ’ e
» 44766 -9
34000 e . 8400 R
. 44764 . e
L ® .
33800 ® 44762 LA 8350 o
.. o
33600 e 44700 ‘.. 8300 &
e 44758 . e
33400 24756 8250 o
y=-00037x + 41512 y = -5E-05x + 44872 °
33200 44754 8200
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7KF fEcg: nH
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R ) e o
4850 ‘. ° 3500 .
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e o e
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R BB
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[ ]
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.
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. .
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..
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o -
1860 = 20 :
° y = -0.0002x + 487.5
1850 80
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B 18 A v (F&if) &3 43 1% (SR st i (2R

B 192 W21 Z+FP 2036 # &2 H A vdaip o ® 2 % o & 2036

h

ERECFERARER AMA L OGRS A T #8540 50,000 4
PR AT ATEE A ¢ BclH 4 - B a#icl 50,001 3 100,000

ARl AR RAFER S & LR A v AT 200,001 = 300,000

43



212 i FACHFRART AT 2016 £ 1 2036 £ 4 T it %

# MR AT PRAT BRACT
2016 2,061,312 2,061,312 2,061,312
2017 2,084,412 2,084,789 2,085,228
2018 2,107,511 2,108,266 2,109,144
2019 2,130,611 2,131,743 2,133,059
2020 2,153,710 2,155,220 2,156,975
2021 2,176,810 2,178,697 2,180,891
2022 2,197,492 2,201,280 2,205,893
2023 2,218,174 2,223,863 2,230,895
2024 2,238,857 2,246,447 2,255,896
2025 2,259,539 2,269,030 2,280,898
2026 2,280,221 2,291,613 2,305,900
2027 2,297,933 2,312,451 2,329,727
2028 2,315,646 2,333,289 2,353,553
2029 2,333,358 2,354,126 2,377,380
2030 2,351,071 2,374,964 2,401,206
2031 2,368,783 2,395,802 2,425,033
2032 2,382,152 2,412,906 2,445,672
2033 2,395,521 2,430,010 2,466,311
2034 2,408,889 2,447,114 2,486,949
2035 2,422,258 2,464,218 2,507,588
2036 2,435,627 2,481,322 2,528,227

AN CERESE o
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2036{E A O #EfE

[777 100001 - 200000
I 200001 - 300000
I > 300001 L

wEE
| ]<50000 \\
[ 150001 - 100000 \j

B10 #F5 £ F A k2036 & MAEACHGATLEE (A4 8RB

20369 A ¥EfE

ERE
| ]<50000
[ 150001 - 100000
[ 100001 - 200000
I 200001 - 300000
I > 300001 L

Bl20 pvFl3 2 %A k2036 #° BACHEAFTEE (A4 FHE)

45



2036/ A4

| < 50000
" 50001 - 100000
71100001 - 200000
I 200001 - 300000
I > 300001

EHE

B2l #+F7 2 H A K236 E#BRACHGLAFTESE (4~ FHiE)

PRE ARSI FRF RS ER L E Y D

BEo B EPIAAIT 2021 & 152 T H 4 I fFu] 0 &3t 2021 &

@
H.-
\ \
i

T .

B22 2857 248873 K° 3R A CHFEFEIG2Z 2036 £ 2
e 2 REEEB B 23R 5 A A 22 A7 2036 & 1 3
P g RE P 2017 E AP RIS L GERT AV BB W o 4o 5T 4 4h
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HAlg Y RACHERARI R R 3 Kl S ki

f]7 5+

AEAE R PR AR R ERY RACTHEE S P RFEREA

CAE R HE B FEd B ] R S ks B AR b ] 2 p g S iog
IV

%13 ME A CHFEFRTET 2017 3 2036 # 2 = 1 Z Ka fF (20F)

# k¥ i | RO kAL | 2R | ax | BR (| HE| B
2017 | 33,885 | 44,769 | 8,357 | 4,800 | 16,524 | 3,015 | 1,871 | 75 | 7,308
2018 | 33,800 | 44,768 | 8,380 | 4,782 | 16,600 | 3,207 | 1,875 | 71 | 7,122
2019 | 33,714 | 44,767 | 8,403 | 4,763 | 16,676 | 3,398 | 1,880 | 66 | 6,936
2020 | 33,629 | 44,765 | 8,426 | 4,745 | 16,752 | 3,590 | 1,885 | 61 | 6,750
2021 | 33,543 | 44,764 | 8,449 | 4,726 | 16,828 | 3,782 | 1,889 | 57 | 6,564
2022 | 33,458 | 44,763 | 8,472 | 4,708 | 16,905 | 3,974 | 1,894 | 57 | 6,374
2023 | 33,381 | 44,762 | 8,493 | 4,691 | 16,973 | 4,145 | 1,898 | 57 | 6,203
2024 | 33,305 | 44,761 | 8,514 | 4,675 | 17,041 | 4,317 | 1,902 | 57 | 6,033
2025 | 33,228 | 44,760 | 8,534 | 4,658 | 17,109 | 4,489 | 1,906 | 57 | 5,862
2026 | 33,152 | 44,759 | 8,555 | 4,642 | 17,178 | 4,660 | 1,911 | 57 | 5,691
2027 | 33,075 | 44,758 | 8,576 | 4,625 | 17,246 | 4,832 | 1,915 | 57 |5521
2028 | 33,010 | 44,757 | 8,594 | 4,611 | 17,304 | 4,979 | 1,918 | 57 | 5375
2029 | 32,944 | 44,756 | 8,611 | 4,597 | 17,363 | 5,126 | 1,922 | 57 | 5,229
2030 | 32,879 | 44,755 | 8,629 | 4,583 | 17,421 | 5273 | 1,925 | 57 | 5,082
2031 | 32,813 | 44,754 | 8,647 | 4,568 | 17,480 | 5420 | 1,929 | 57 | 4,936
2032 | 32,748 | 44,754 | 8,664 | 4,554 | 17,538 | 5,567 | 1,932 | 57 | 4,790
2033 | 32,698 | 44,753 | 8,678 | 4,543 | 17,582 | 5,678 | 1,935 | 57 | 4,680
2034 | 32,649 | 44,752 | 8,691 | 4,533 | 17,626 | 5,789 | 1,938 | 57 | 4,570
2035 | 32,599 | 44,752 | 8,704 | 4,522 | 17,671 | 5,900 | 1,940 | 57 | 4,459
2036 | 32,550 | 44,751 | 8,718 | 4,511 | 17,715 | 6,011 | 1,943 | 57 | 4,349
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%14 ¢ RACHERERERTFFS 2017 1 2036 & 2 = ¥ T Ka ft (28 )

& | B¥ Gt | it | kA | 2R [ 22 [ 3@ | BE | 24
2017 | 33,798 | 44,768 | 8,380 | 4,781 | 16,601 | 3,210 | 1,876 | 71 | 7,119
2018 | 33,711 | 44,767 | 8,404 | 4,763 | 16,678 | 3,405 | 1,880 | 66 | 6,930
2019 | 33,625 | 44,765 | 8,427 | 4,744 | 16,756 | 3,599 | 1,885 | 61 | 6,741
2020 | 33,538 | 44,764 | 8,451 | 4,725 | 16,833 | 3,794 | 1,890 | 56 | 6,552
2021 | 33,451 | 44,763 | 8,474 | 4,706 | 16,911 | 3,980 | 1,894 | 56 | 6,359
2022 | 33,367 | 44,762 | 8,497 | 4,688 | 16,985 | 4,177 | 1,899 | 56 | 6,172
2023 | 33,284 | 44,761 | 8,519 | 4,670 | 17,060 | 4,364 | 1,903 | 56 | 5,986
2024 | 33,200 | 44,760 | 8,542 | 4,652 | 17,134 | 4552 | 1,908 | 56 | 5,800
2025 | 33,117 | 44,759 | 8,565 | 4,634 | 17,209 | 4,739 | 1,912 | 56 | 5613
2026 | 33,033 | 44,757 | 8,587 | 4,616 | 17,284 | 4,926 | 1,917 | 56 | 5427
2027 | 32,956 | 44,756 | 8,608 | 4,599 | 17,352 | 5,099 | 1,921 | 56 | 5,255
2028 | 32,879 | 44,755 | 8,629 | 4,583 | 17,421 | 5272 | 1,925 | 56 | 5,083
2029 | 32,802 | 44,754 | 8,650 | 4,566 | 17,490 | 5445 | 1,929 | 56 | 4,911
2030 | 32,725 | 44,753 | 8,671 | 4,549 | 17,559 | 5,618 | 1,934 | 56 | 4,739
2031 | 32,648 | 44,752 | 8,691 | 4,533 | 17,627 | 5791 | 1,938 | 56 | 4,568
2032 | 32,584 | 44,751 | 8,709 | 4,519 | 17,684 | 5933 | 1,941 | 56 | 4,426
2033 | 32,521 | 44,750 | 8,726 | 4,505 | 17,740 | 6,075 | 1,945 | 56 | 4,285
2034 | 32,458 | 44,750 | 8,743 | 4,492 | 17,797 | 6,217 | 1,948 | 56 | 4,144
2035 | 32,394 | 44,749 | 8,760 | 4,478 | 17,853 | 6,359 | 1,951 | 56 | 4,003
2036 | 32,331 | 44,748 | 8,777 | 4,464 | 17,910 | 6,501 | 1,955 | 56 | 3,862
50

fm m FojkiE B®BE

Q40

mg FE =SE

i 30

=

?EE 20

HE

% 10

+I 0 I I I | | I

BXE HZM B KA EE QH §EE B HAn
—+ 3R F 2B Rl
Bl 22 $eF15 2036 & & 2 3 4% 5] 3 KB i 8%

48




215 BRACHEEFRETHET 2017 3 2036 # 2 I Z Ka fF (20F)

B OBE | Hf | v | kI | 2R | 22 | sR [ HE| 2
2017 | 33,800 | 44,768 | 8,380 | 4,782 | 16,600 | 3,207 | 1,875 71 7,122
2018 | 33,714 | 44,767 | 8,403 | 4,763 | 16,676 | 3,398 | 1,880 | 66 | 6,936
2019 | 33,629 | 44,765 | 8,426 | 4,745 | 16,752 | 3,590 | 1,885 61 6,750
2020 | 33,543 | 44,764 | 8,449 | 4,726 | 16,828 | 3,782 | 1,889 | 56 | 6,538
2021 | 33,458 | 44,763 | 8,472 | 4,708 | 16,905 | 3,974 | 1,894 | 56 | 6,341
2022 | 33,381 | 44,762 | 8,493 | 4,691 | 16,973 | 4,145 | 1,898 | 56 | 6,135
2023 | 33,305 | 44,761 | 8,514 | 4,675 | 17,041 | 4,317 | 1,902 56 5,928
2024 | 33,228 | 44,760 | 8,534 | 4,658 | 17,109 | 4,489 | 1,906 | 56 | 5,722
2025 | 33,152 | 44,759 | 8,555 | 4,642 | 17,178 | 4,660 | 1,911 56 5,516
2026 | 33,075 | 44,758 | 8,576 | 4,625 | 17,246 | 4,832 | 1,915 56 5,310
2027 | 33,010 | 44,757 | 8,594 | 4,611 | 17,304 | 4,979 | 1,918 56 5,113
2028 | 32,944 | 44,756 | 8,611 | 4,597 | 17,363 | 5,126 | 1,922 56 4,916
2029 | 32,879 | 44,755 | 8,629 | 4,583 | 17,421 | 5,273 | 1,925 56 4,720
2030 | 32,813 | 44,754 | 8,647 | 4,568 | 17,480 | 5,420 | 1,929 56 4,523
2031 | 32,748 | 44,754 | 8,664 | 4,554 | 17,538 | 5,567 | 1,932 56 4,327
2032 | 32,698 | 44,753 | 8,678 | 4,543 | 17,582 | 5,678 | 1,935 56 4,157
2033 | 32,649 | 44,752 | 8,691 | 4,533 | 17,626 | 5,789 | 1,938 56 3,986
2034 | 32,599 | 44,752 | 8,704 | 4,522 | 17,671 | 5,900 | 1,940 56 3,816
2035 | 32,550 | 44,751 | 8,718 | 4,511 | 17,715 | 6,011 | 1,943 56 3,646
2036 | 32,500 | 44,750 | 8,731 | 4,501 | 17,759 | 6,122 | 1,946 56 3,475
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