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Abstract
Spatio-temporal Cluster Research of Hepatitis C in Jilin

Province from 2005 to 2021

Objective:

Hepatitis C is a legally reported class B infectious disease in China, and the
reported incidence rate ranks second among viral hepatitis. Jilin Province is one of the
areas with high incidence of hepatitis C in China. At present, there is a lack of spatial
analysis of hepatitis C in Jilin Province. Based on the reported incidence data of
hepatitis C in Jilin Province from 2005 to 2021, this study aims to describe the
epidemic characteristics of hepatitis C, and explore the spatial distribution
characteristics and spatio-temporal clusters of hepatitis C. By identifying the epidemic
trend and hot spots of hepatitis C in Jilin Province, and determining the key
monitoring areas, we can provide a reference basis for the prevention and control of
Hepatitis C.

Methods:

1. Using Excel 2016 and R 4.1.0 software to summarize, collate and analyze the
reported incidence data of hepatitis C in Jilin Province from 2005 to 2021, and the
epidemic characteristics of hepatitis C were described by the number of cases,
incidence rate and other indicators.

2. Using ArcGIS 10.2 software to draw a visual incidence map of hepatitis C in
Jilin Province from 2005 to 2021 and carry out spatial autocorrelation analysis to
study the spatial distribution characteristics of hepatitis C incidence.

3. Using SaTScan 10.0.2 software to analyze the incidence of hepatitis C in Jilin
Province from 2005 to 2021 with year/month as time unit and county (district) as
space unit, so as to study the cluster of hepatitis C in time, space and spatio-temporal
scales.

Results:

1. A total of 94,842 cases of hepatitis C were reported in Jilin Province from

2005 to 2021, and the average annual was 5,579 cases, with an average annual



incidence rate of 20.49/100,000. The incidence of hepatitis C increased first and then
decreased.

2. From the perspective of time distribution, March has the highest number of
reported cases. From the perspective of regional distribution, Fuyu City, Tumen City,
Yanji City, Hunchun City and Hunjiang District were the five regions with the highest
annual average incidence rate of hepatitis C in Jilin Province. From the perspective of
population distribution, the number of cases and incidence rate of males were higher
than females, but the difference was gradually decreasing. The age group with the
largest number of patients was 50-59, and the average annual reported incidence rate
decreases with age. The three categories of people with the highest occupation
proportion were farmers, housework and job-seekers, and retirees. The proportion of
farmers, housework and job-seekers was on the rise.

3. Global spatial autocorrelation analysis showed that the incidence of hepatitis
C in 2005-2018 and 2020-2021 showed spatial autocorrelation(P<0.05), Global
Moran's [ was 0.5864, 0.4669, 0.4175, 0.5034, 0.4580, 0.4919, 0.4688, 0.3204,
0.1630, 0.1814, 0.2320, 0.2998, 0.4004, 0.2487, 0.2022 and 0.2626, respectively.

4. The results of hot spot analysis in local spatial autocorrelation analysis
showed that the hot spots of hepatitis C covered 21 regions, mostly concentrated in
the eastern, southern and northern parts of Jilin Province. The cold spots covered 12
regions, mostly concentrated in the central and western parts of Jilin Province. The
results of Anselin Local Moran's / clustering and outlier analysis showed that there
were 17 high-value clusters (HH), and their distribution locations were basically
consistent with the hot spots. There were 7 low-value clusters (LL), and their
distribution locations were basically consistent with the cold spots. There were 2 areas
with low value and surrounded by high value (LH), namely Yushu City and Dehui
City. There was one area with high value and surrounded by low value (HL), which
was Da'an City.

5. Time scan statistics analysis showed that there were statistically significant
differences in the relative risk of hepatitis C reported from 2005 to 2021, but there

was no specific clustering period.



6. Spatial scan statistics analysis showed that the most likely cluster was mainly
concentrated in Yanbian Prefecture before 2011, and in Fuyu City after 2011. The
secondary clusters were scattered, mainly in the southern and central parts of Jilin
Province at the beginning, and gradually spread to the northern and western parts over
time.

7. In the Spatio-temporal scan statistics analysis using years as the time unit, the
most likely cluster was Fuyu City, and the secondary clusters were mainly distributed
in the marginal counties (districts) of Jilin Province, except for Gongzhuling City and
Jilin City. When using months as the time unit, the most likely clusters before 2011
was mainly distributed in Yanbian Prefecture, such as Hunchun City, Tumen City,
Yanji City and Wangqing County, while after 2011, they were mainly distributed in
Fuyu City. All districts of cities and prefectures have experienced cluster except for
some districts of Changchun City and Siping City.

Conclusion:

1. In 2005-2021, the reported incidence of hepatitis C in Jilin Province increased
first and then decreased, with the highest point in 2011. The incidence of hepatitis C
in males was higher than that in females, and the annual average incidence rate
increased with age. Farmers, housework and job-seekers, and retired people were the
main population.

2.1In 2005-2021, the incidence of hepatitis C in Jilin Province has clustered in the
local spatial autocorrelation analysis. The hot spots were located in Songyuan City,
Yanbian Prefecture, and the southern region of Jilin Province, while the cold spots
were in the central and western regions.

3. In 2005-2021, the most likely cluster for hepatitis C in Jilin Province will
mainly change from Yanbian Prefecture to Fuyu City. Secondary clusters appeared in
most counties (districts), and there was a trend of spreading and expanding from the

south and central to the surrounding areas in some years.

Keywords:

Hepatitis C, Epidemic Characteristics, Spatial Autocorrelation, Scan Statistic
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ARG B ) N T 2o TR, £ 23 BT T A 9 SR AR IR R/
hr B EURE , AR S 1 B e, AT DL BEIR R Bt T A 20, [
E ARG R TTVERE T ARRN , A4 R S O AR BR T A
HO KA, MR T ZNH TH a2 e, ABHEMAETH 5 %R, £
b 2@ G B A TN S ST AT PR R B T RHE,
FETEHA 5 TSRS 2 SRIESR F I G oA 50 3 [H 7 g A I 5 1) S 1k
HIFR 22 1 IR T iy s RUBEAE ISR H T g B R B R sl
Fr BRI TTE, T EONIK P A 5 i B R B e W AL S AT N . ARG = T
FAFIA T I R AR, BB T OJE R I A B AT R 1 i)
R4,

PG GE T A T 400 55 F 0 e A e i IR B8 2 TRDSS B 9 R 38, 9
R Ber i) SR AL 75 A BE AL AR 55 5 F A AR 84 Bernoullis Normal. Poisson.
Ordinal 1 Exponential 50851, 493G 1 84% A 58 UL S0 A RSt it & S [H)
PRGBS S SR B GE Fb SRR A B T
(R SRAE, FLHER VAT R W E . AL, & TR AN T
SN BORHSe), (R S vh B H T o i A R AR R B AAAE S AL E E SR
B RGTALVREAL S, T 2 MR TR g & T i RUE
A R A B SR AR B AU SR AR B FST [, AS R XS BEAE AR R AT [l
BT, St e R A RERAT R, EAEATHE M U R A R R 1l R,
PG R EAT ISR WE —MIME L, 2% A DU R[] A/ 73 A R
JE E#Eh, IF HHR/NALE W] LIE 0 B R E A2 A3k . i 0 A4
1P A SE R4 (RIRIRED RN TEOHAT TR, TRAS B4 (R
WED , HFET ISR G T E— X ERISREE (Log Likelihood Ratio, LLR)
(881, LLR BB EARAAE P, 24 P<0.05 K, IAIZHHE O W AMIFSTHE
Kif% (Relative risk, RR) 257 HA Gt 3o M¥E LLR (BRI 73 X830 SR L%
A, LLR &R E Do — RREX, RUNZE D280 5 8 R



F1F it

HODCH, F I R AR ) H At P<0.05 (1 36 X 3834 LLR E K/ MKIKHERF IR 2K
REX.
1.3 Bt H KA

AT 2 F VG EIRAT, AFER . PERIARRIAREX HCV 5%, 2
IRGE AR R B AT 48, AR AN T o B TSR E R 1 &
FACYR, IR BRIR T TR BT, R R 3R S RO R 5
S RGBT SR, WIASSRIBURRR AT R It K2 06 3R R B2y AR B
i R E AH

AHTFAI 2005-2021 S8 75 WA PR S At 163 75 A8 AT R4 T
EaFh, da F 22 8] B AR SR e TH B M 75 M DA R B0 22 ) A Rk B i 2 SR R
PEo BEEAERT ORI M 2 R E T s A X 22—, (HH TSR 55 5 AR
PRI (0 25 1) G0 AT AR 9 o S AT 0 I 5 PR 4 P IR R T RS TR AT A I8 R X 2k,
AT TS A SE (XD WAFRZR 7AE, B B R I X, 1€ A7 2401
ITERE ) TR g Y v



F2%F MEE5TE

F2E MRIERE
2.1 HERIE
AT FEAE F 1) 5 PR A8 T P99 490 5 R i 43 N T 5508 ok < vl R s T 42 Al
SEARLG” R YR RS” A RS RS, R E T
PRI OB PR H U AR HEH 1, 9N T 2005-2021 44w 1 8 R 1 .
FREREE (X)) HEEEER B E 5 RS S .
*2.1 EMHEMER (XK) —Ek

D e (XD
KA FARIX. FEkIX . BARHIX . X, ZHEX. WHX. L X, K28,
s, e, AT
AT BEX. BEKX. fEX. FHX. KEE B, Hem. &7,
BT
PO-F- it BRVUIC, BRARIX . BRI, Brdiiik |ia s, WL
IR JeliIX . PHZX . REE, RZE
AT REX. TIEITX. @R, . gimE. L2, Mo
H il LI TR, Tofa sl PR KREHIEREHEE ., Tl
T TILX ., BIFRPMFEEIRERE. KGR, 5o s il
SR PEACIX. BER A, @i, YRR, K&
EAERBEN EE T BT Bd. EEEN. e, Ak, mEE. KA
22 HRAE
FAGEE: HOIRER . Yl BUERE. BOEL K00 H I 2 Wi al Aoy

AAEE: &5 (X)) AO%. REMEHA DS AR FRES BN D5,
23 HANE

1565 2005-2021 4F 7 b8 VA FFSH AT 4007, 03 75 PR TR I BRI RAT T 24
fiE;

2.5 2005-2021 4F 3 M4 T3 FHCHHEAT 28 ) E AR SE R GE T T M7, RR
AR ATHRRAE . SR AR B R



2% MEET&

2.4 BERSTAIE
2.4.1 WATHHE

K HI Excel 2016 Xt 2005-2021 475 #R48 AT S Ao B AT IC e BT
2, AR B R FR AR i LE A5 R AR R e A 1 O HEAT Rk, 23 B )
ANFE AT KA R 4.1.0 AT 2] 500 R A8 KM ArcGIS 10.2 BF 2l
WE R ERZRE (X)) 2.
2.4.2 ZER MRS

2.42.1 &/7TEEHEKDHT

KH ArcGIS 10.2 BAEXT 2005-2021 4F 75 MR T TR 35 & 99 R 1381725 6] E 41
AT AR 1a) A <K H Global Moran's 7 #H479f%, Global Moran's 7 it
AR Z K36 A 0T

sy (= - )
=Gy p( - p ¢ F)

() =—7—= [1=— [1= [%- [P

X, n AREEROSE: M A EALE R j ERSIE:  x AT
A WLE ) FBOME : wy NS RALE | R j ALK R E[IN BB R & T
Moran's I {6 FI¥IE(E; VAR[IN Moran's I {H 177 % .
2.42.2 JREREE HAHK T

Je3 23 18] E AH OG0 BT T vE N R U T . SRR R o b, 4 il
Getis-Ord Gi*#1 Local Moran's / #4794t Gi*Giit &1+ AT

221 .~ =1

X, n AT ERNBE: x5 NEALE § I x A WA )
HHIIME; wiy ATEALE A j ATIE R R
Local Moran's I 1T AU T -
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_ (-3 (=)
S 3( - )

P 524 & E X5 Global Moran's 7 =G AHIA] .
2.4.3 AMGHHETT
K-FH SaTScan 10.0.2 # A4t 2005-2021 435 4 7 I R IR BT i 41t
BT, B A ES RIS ST B LLR 8 A R R,
()=—x

S lSocnell

0 (ﬁ)

A )OS D Z MR, mz NS Z N DG me
WEFL XIS N D E, ne NWEFUN 22 Va Bl A R AR Lz A3 a1 Z 1A
SRPRHUE, Lo NBENUBGR T IIAIR B BB, nz S 0 Z AT REG ()
N IR R
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F3F 4R

EIE HR

3.1 HHRE W RAT R FAE
3.1.1 JATHES

2005-2021 4F & MRE AT R THHR R A0 94842 i, A3 K Hos NEURH K3 %24y
BIA 5579 BIAN 20.49/10 J5. 2005-2011 4E R IR RE 4 A, H 12.71/10
JIHE 2 33.06/10 J3; 2011 4 J5 KW B NS, 2021 R 14.24/10 J5. 2011
R TR TR R (1 B8 1, RIECA 9078 9. 2020 4F A2 5 MR TR I R I
AR, RN 3046 B, RFFRN 11.32/10 Ji. G TR RS U A 2
Je ETHE RIS . 2021 FFRIRE SRR R EL 2020 FEEA R TELER 3.1,
3.1,

3.1 2005-2021 FEMEARIFLHFENR

o RIR L RIRZFE (1/10 7D

2005 3444 12.71
2006 3788 13.95
2007 4650 17.08
2008 5781 21.18
2009 7312 26.74
2010 8316 30.36
2011 9078 33.06
2012 8597 31.27
2013 6669 24.25
2014 6320 22.97
2015 6378 23.17
2016 5343 19.41
2017 4415 16.15
2018 4143 15.25
2019 4135 15.29
2020 3046 11.32
2021 3427 14.24

&it 94842 20.49
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200520062007200820092010201120%%%91320142015201620172018201920202021
n

& 3.1

2005-2021 FEMREAFLRE R LHREER

2005-2011 435 MRAE A AW B R B s 1 BT+, Fodh 2009 4840 £
iz, W E—EnT 1531 A; 2012-2020 4= (% 2015 4E48) HHRERFE
TREC R I A N R, Hodh 2013 EROR B TR, L B> T 1928
N 2009 3R LR s B R FE 5K, O 126.48%, 2 B TR T A3 #ii b —4F
KT 26.48%; 2020 R IEMREE K, A 73.66%, 2 WITN A IR B b —
DT 26.34%. VENLER 3.2.
<32 2005-2021 FEMRERAFLHRENLIER

Tt KRR 4K R RIEHEE (%) WK (%)
B it wHEE Wi E SR HEe
2005 3444 - - 100.00 100.00 - -
2006 3788 344 344 109.99 109.99 9.99 9.99
2007 4650 862 1206 135.02 122.76 35.02 22.76
2008 5781 1131 2337 167.86 124.32 67.86 2432
2009 7312 1531 3868 21231 12648 112.31 26.48
2010 8316 1004 4872 241.46 113.73 141.46 13.73
2011 9078 762 5634 263.59 109.16 163.59 9.16
2012 8597 -481 5153 249.62  94.70 149.62 -5.30
2013 6669 -1928 3225 193.64  77.57 93.64 -22.43
2014 6320 -349 2876 183.51  94.77 83.51 -5.23
2015 6378 58 2934 185.19 100.92 85.19 0.92
2016 5343 -1035 1899 155.14  83.77 55.14 -16.23
2017 4415 -928 971 128.19  82.63 28.19 -17.37
2018 4143 -272 699 120.30  93.84 20.30 -6.16
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HR32 2005-2021 FEMEAFLBTIHIBER

T KK ks REEE (%) WKHEE (%)

g Fit EEW FH FEHELL P
2019 4135 -8 691 120.06  99.81 20.06 -0.19
2020 3046 -1089  -398 88.44  73.66 1156 -26.34
2021 3427 381 -17 99.51 112.51 049 1251

3.1.2 BJ[E]43 AR

2005-2021 FEHE AR H HE AR EHE, 3 Hhids kitoez, Lt
WA PIAF 10292 1, 5 EIR BRI 10.85%; 4 AR S H R HFR S 5506 5 5 — A
H=AL, 53R 8977 BiIAN 8760 4, 7 SR B 9.46%F1 9.24% . TE LK 3.3,
LT 2005-2021 4 55 AR I RO (1% H -3 ZR 585, IR0 H 4y
AR SR ER, 1A 3-6 HZFHR40r 479 1.05. 1.28. 113, 1.11
A 1.01, BRT 1, KU1 3-6 HREBEET2EH PR E. 2 5.
7-10 A1 12 ARIZES 8505058 0.88. 0.95. 0.93. 0.89. 0.87 f10.91, /N T
1, &WI2 3. 7-10 A 12 B RREAR T2 A R0mE. 11 Az
FaECN 1.00. VEILIE 3.2,
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3.3 2005-2021 EEMERFB LHFIFR

o 173 2R 3 A 47 5K 6 7 8 9oH 10H 1A 128
2005 314 203 348 330 335 271 289 261 293 270 303 227
2006 294 316 383 335 377 362 284 285 304 270 288 290
2007 453 310 455 432 42 378 388 379 343 308 433 349
2008 426 388 543 568 566 454 495 420 399 496 546 480
2009 524 669 780 718 606 674 594 581 545 509 531 581
2010 745 552 919 823 747 705 633 670 608 601 681 632
2011 670 622 1000 751 840 770 682 717 714 687 840 785
2012 660 931 1112 921 890 685 637 570 551 522 577 541
2013 728 484 713 616 573 578 574 519 452 482 491 459
2014 527 562 724 576 579 494 474 479 429 453 546 477
2015 736 311 683 616 565 546 547 467 464 421 519 503
2016 569 449 636 494 481 419 374 429 364 361 420 347
2017 324 420 529 430 429 355 339 337 309 296 330 317
2018 431 247 445 399 431 337 294 312 286 288 342 331
2019 356 288 407 386 386 316 363 337 328 314 334 320
2020 255 145 284 279 195 241 251 272 268 269 320 267
2021 249 195 331 303 338 334 301 279 255 260 277 305
&if 8261 7092 10292 8977 8760 7919 7519 7314 6912 6807 7778 7211

IR (%) 8.71 7.48 10.85 9.46 9.24 8.35 7.93 7.71 7.29 7.18 8.20 7.60

15
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— FHRH - -- B

b
& 32 2005-2021 FEMRERFAHFANETIEHE
3.1.3 HiX 43 Af

2005-2021 FEHEMEFTEEE (XD BEWHREHE, H£F 28 M8 (X)) B
IR A R T AR SRR IR RO B 20.49/10 7 o RIS KRR R
ATHAIE (XD ARARAT (75.12/10 73D « BTN (71.69/10 J5)  ZE#H T
(60.13/10 J3) « ¥HFW (52.65/10 J5) FVEILIX (49.56/10 1) . £ UL 3.3,

80

70 M C FHR &

..... 28 ST R R
60 ) BRI

50 2

KIRZ (1/100)

, H Hﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ Hﬂn
0

42 T b IS MM m m X X X b b b g

EYHN N EOMMELRR S E K I & E i W

- B LR R EU KK REERRKREWE F KK

& 3.3 2005-2021 F£EHHE 28 M8 (X) ARFLHFRER
A8 LA E B B X T 43 SRR R0 2R B AR B iy R, 2 5 MR TR T 2%
R AT R R o R R AR SRR, RAE R R IR TR XA
2005-2021 fE[R] 5638 2 /b, 3% BH 22 B0 X (1) T T A ZRAE 1B B 5 BT S
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F3F 4R

TREMES . SRR RIX EEA TR, . AL s (XD,
WAEE T AT HEE. ELX, F2i. KEE, RRMMTILXSE. &
A (X)) KRE—HATRAKY, Ok, @me, KIS, XU,
A TR X

LR I % 85 1 (1) 2011 4F B[R] 55, 2005-2011 4F 35 A8 2 B X T4
PR BT R REER, RIEFEET 60 /10 TIHLX A 4 62 11
A RIRHAE 45.01-60/10 J3 X AIHEX A 2 MR 54N RFEZAE 30.01-45/10
XA B IXCAN 3 N3 42 12 A KR ZRAE 15.01-30/10 J5 IXTA] R HBIX A 8 /M4 42
214N RIRFRALT 15/10 JiHIX A 43 ANk 11 4. AfRLEH, 2005-2011 4
BRI R T 15/10 JIXERS 2, KT 15/10 JRhIXfERD . W
JFF i 5 S B AN AR ZE 75 T PR T R v et X T B, B I T HE RS T U
VEVLIX . SR AR & B3 A ML, R AR . AL &
P EESD

2011-2021 5 #AE 2 HH X MR % 2T RS Roms B SR,
KFIFEET 60/10 JTHIHBX AN 11 ANEE 14> KFEZRAE 45.01-60/10 J5 X [A] ¥ 3
XA 5 AMEE 04 RIFRHRLE 30.01-45/10 73 X Ja] (XA 12 NIRZE 4 4> R
FAE 15.01-30/10 J7 XA RIHBIX 3592 21 AN KREACT 15/10 J3BIHBIX A 11 A3
£ 344 WTLAEH, 2011-2021 4535 MRAE PIIF AR 28T 15/10 J3 B X AE D,
IKT 15/10 FRIX A 2 . T TR HIUR R =T 60/10 J3 B IXAUE TR AT
MAETT . TEWE 3.4, 3.5 F13.6.
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20114

20124F

L S50 <1500
L 150123000 L 150143000
[T 3001 - 45.00 [ 3001- 4500
0 45,01 - 60.00 0 4501 - 60.00
[ 0.0 I >60.00

20144

L =150

150143000 L 150143000
300144500 [ 30.01-4500
I 45.01 - 60.00 I 4501 - 60.00
I >60.00 I >60.00

& 3.5 2011-2016 FEMERFLFERE (X)) 26E

L S50
L 150143000
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[0 4501 - 60.00
I -0

20164
LS5
[ 150143000
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3.1.4 NB5rA

3.1.4.1 R0

2005-2021 4 MR G I B M) 52522 ], 7 SR B 55.38%; L
P 42320 6], 5 BIRGIEL 44.62%. 2011 4F B VER KR Bm, N 35.52/10 J5;
[F) A Lo R R A IR S, A 30.52/10 J5. 2020 4R RRAL, A 11.96/10
s 2005 SELMERIE R R, N 10.18/10 5. HEMBIERBEE. KFEELE
Tk, BHEPRRRRMET 2, 7558 22.36/10 iR 18.57/10 Ji. B«
T BN I I TE 2011 LB i f5 BN B, H 55 L0k 22 e A2 1B Wk
N WK 3.4, B 3.7,

3.4 2005-2021 FEMERFAEMERARFIFR

F % %

RIREC REER MR FIREC RmE R

(1/10 J3) (%) (1/10 J3) (%)

2005 2094 15.14 60.80 1350 10.18 39.20
2006 2207 16.00 58.26 1581 11.83 41.74
2007 2764 19.92 59.44 1886 14.13 40.56
2008 3370 24.24 58.29 2411 18.00 41.71
2009 4288 30.81 58.64 3024 22.53 41.36
2010 4702 33.74 56.54 3614 26.85 43.46
2011 4942 35.52 54.44 4136 30.52 45.56
2012 4729 33.95 55.01 3868 28.51 44.99
2013 3658 26.06 54.85 3011 22.36 45.15
2014 3406 24.22 53.89 2914 21.66 46.11
2015 3403 24.29 53.36 2975 22.01 46.64
2016 2829 20.37 52.95 2514 18.42 47.05
2017 2307 16.77 52.25 2108 15.53 47.75
2018 2201 15.99 53.13 1942 14.49 46.87
2019 2240 16.37 54.17 1895 14.19 45.83
2020 1618 11.96 53.12 1428 10.68 46.88
2021 1764 14.68 51.47 1663 13.80 48.53

ait 52522 22.36 55.38 42320 18.57 44.62
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M ) KRR —— BRRIR - = R
6000 1 40.00

35.00

30.00

25.00

(1/1003)

20.00

15.00

RIRFE

10.00

5.00

0.00
20052006200720082009201020112012201320142015201620172018201920202021
A
3.7 2005-2021 EEREARAFAR SR LFIHB R
3.14.2 ﬂiﬁ%ﬁiﬁ

2005-2021 4F 7 MR8 T T i A N B 2 B AR H 2 50-59 %, 3tk
25925 5, HIKIE 60-69 2 4IAT 40-49 Z 4L, il s 24897 FiIAN 15594 ;i
RN D AR 0-9 &, LR 164 . AEI54RAS K 2R bl G 4 1)
R . PEILER 3.5, F 3.60 2005-2021 4 AER AL AT A% F A IR,
40 % B UL AR AR BRI R T 40 B UL R, BEEFEET BT, R R
S ETHES . 2009-2012 4 BFE R AR R IE R R, 60 % DL LFER AL X EEit
I SRR T A, RO IZET B 60 2 DL FAERS AR 9 5 B 18 i T oA B . 2010
80 % LA E AR R A, N 165.14/10 T3, 4 Al52 2005 A1 2021 4 80 %
PRI 3.55 f14.25 f5. VEILIA 3.8,

iy
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3.5 2005-2021 FEMREARFEFERELXREIFER

Ay 0- 10- 20- 30-  40- 50- 60- 70-  80-
2005 10 37 119 409 735 902 639 496 97
2006 9 31 146 397 790 952 769 552 142
2007 17 56 149 470 938 1300 900 663 157
2008 16 52 191 490 1105 1676 1179 854 218
2009 13 36 197 515 1359 2013 1646 1170 363
2010 16 39 224 563 1500 2270 1978 1300 426
2011 10 35 224 529 1729 2489 2200 1425 437
2012 11 24 237 438 1491 2386 2188 1413 409
2013 16 20 201 292 1203 1897 1777 979 284
2014 19 9 183 301 1018 1781 1782 955 272
2015 10 15 138 254 953 1798 1948 952 310
2016 4 12 141 197 737 1481 1706 810 255
2017 6 12 114 16l 566 1167 1349 777 263
2018 4 7 86 140 487 1092 1383 692 252
2019 0 13 70 147 447 1054 1326 788 290
2020 1 9 27 85 272 818 998 627 209
2021 2 9 40 126 264 849 1129 757 251
it 164 416 2487 5514 15594 25925 24897 15210 4635
MRS (%) 0.17 044 262 582 1644 2733 2625 1604 4.89
3.6 20052021 FEMNERAFSFREBEARERR (1/10 A7)
FEAp 0- 10-  20- 30- 40- 50- 60- 70- 80-
2005 038 090 288 741 1552 2829 3800 56.17  46.50
2006 034 079 353 744 1641 2773 4537 6022 6447
2007 062 152 357 907 19.11 3598 5247 6894  68.99
2008 056 155 444 970 2241 4418 66.61 8620  91.75
2009 044 1.17 455 1061 2681 51.02 90.69 113.67 143.87
2010 051 139 515 1192 2877 57.54 102.85 12427 165.14
2011 041 136 499 1074 31.83 6047 107.69 124.55 154.49
2012 047 095 535 961 2639 5637 96.81 124.15 111.19
2013 063 0.88 459 668 20.86 4421 7558 8437  74.90
2014 074 042 421 7.10 1791 4027 7196 7976  64.74
2015 039 0.69 3.18 601 1674 4066 7833 7944  73.69
2016 0.16 056 330 472 13.13 3394 66.19 59.88  53.69
2017 025 058 270 391 1023 27.12 5093 5243  50.55
2018 0.16 034 208 348 9.02 2602 5135 4329 4493
2019 000 059 197 357 924 2146 4020 5345 5398
2020 005 041 086 201 589 1567 2990 39.05 3544
2021 0.11 046 157 334 690 1820 3432 46.84  38.90
it 037 0.86 347 690 1748 3701 64.66 7628  78.66
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80-- 465 6447 6899 49 6474 7369 5369 5055 4493 5398 3544 389

70-- 56.17 6022 68.94 . 8437 7976 7944 5988 5243 4329 5345 3905 46.84

60-- 38 4537 5247 96.81 7558 7196 7833 66.19 5093 51.35 402 299 3432

50-- 2829 2773 3598 4418 5102 5754 6047 56.37 4421 4027 4066 3394 2712 2602 2146 1567 182 ﬁ ﬁ ok
160

&}_ 40-- 1552 16.41 19.11 2241 2681 2877 3183 2639 2086 1791 1674 1313 1023 902 924 589 69 120

80

30-- 741 744 907 97 1061 1192 1074 961 668 71 601 472 391 348 357 201 334 40
0

20-- 288 353 357 444 455 515 499 6535 459 421 318 33 27 208 197 08 157

10-- 09 079 152 155 117 139 136 095 08 042 069 05 058 034 059 041 046

0-- 038 034 062 05 044 051 041 047 063 074 039 016 025 0.16 0 005 0.11
2005 2010 2015 2020
F

& 3.8 2005-2021 FEMEAFZIERELHFEREBR (1/10 H)

3.1.4.3 B4 Aa

2005-2021 FEH MBI E MR GIT, & HEm =R R KRR K%

Rl FIBGRN 51, el NN b 23 ) AR IR 36203 1], 5 L 38.17%:
K55 KAl 19350 45, (5 EE 20.40%; BB A 51 13084 5, [l 13.80%. 5
FAKIRBU 5 RE AR, D R AP S RAGFT) LE R 1%
B, ¥ RIREIEUR 0.02% M AR o ASFAEA A FR 25 008 AR A BORE R AR
B, KRR RE I EBR SR EFHEE, TAL TR SR T
. K37, B 3.9.

\
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< 3.7 2005-2021 EEMHRERIFABIIFR

B, 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 HJkL(%)
It )LE 1 0 3 2 2 2 2 0 1 0 0 0 1 0 0 1 0 0.02
s JLE 7 4 8 11 6 9 5 6 9 18 9 4 5 3 1 1 2 0.11
=220 40 34 48 45 26 38 24 23 15 11 8 11 13 3 7 8 7 0.38
o 76 71 101 97 111 103 106 78 28 42 36 30 27 15 21 2 8 1.00
RE 1R 0 0 0 1 1 2 0 0 2 0 1 1 0 0 0 1 1 0.01
BRI 10 4 8 7 7 11 17 4 8 4 7 4 3 1 3 5 2 0.11
AN TR 2 0 1 1 2 0 1 3 1 0 2 0 0 1 0 3 0 0.02
Fis Ml AR 55 36 37 50 32 48 48 74 42 35 35 32 27 29 41 31 29 33 0.70
= PN 37 42 35 53 48 42 35 30 20 21 10 10 9 6 5 3 3 0.43
TA 385 398 471 530 612 723 397 315 197 208 169 160 75 8 97 67 77 5.23
R 21 20 31 46 53 55 18 23 13 6 11 6 9 14 13 14 9 0.38
Ve 712 823 1227 1463 1883 2248 2917 3421 3026 3016 3208 2667 2114 2035 2224 1574 1645 38.17
MR 3 2 4 6 11 7 9 7 5 6 4 8 2 4 2 1 3 0.09
T IR 1 0 0 0 2 2 5 3 1 1 2 0 1 0 1 0 0 0.02
T U3 A 2 I 0 3 1 0 2 1 0 0 1 0 0 1 1 1 1 2 0 0.02
T HHR R 287 317 342 402 439 379 359 240 134 110 103 6l 61 58 45 30 41 3.59
ESEYNDA 606 664 682 861 1217 1380 1367 1082 812 715 714 605 581 474 529 379 416 13.80
K55 MFRk 538 620 773 992 1250 1355 1549 1500 1633 1486 1417 1322 1169 1174 963 720 889 20.40
ANV 274 205 337 442 435 445 558 580 580 468 495 301 246 184 150 158 235 6.42

e 408 544 528 790 1157 1466 1635 1240 148 173 150 125 69 47 42 48 56 9.10
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3.9 2005-2021 EEMRERFERL S HIFR
3.2 EMRARFZEE 8RS

3.2.1 &R/ZEHEBHEKS

X 2005-2021 4 75 FRA T AR 35 R0 3 3EAT 42 R 23 TB) B AR SR #4042
Global Moran's I, E[/]. SD~ Z FIXf M. PAH. 4523 B R8s R EIR,
2005-2018 4 F1 2020-2021 4] Global Moran's I ¥J°KF 0 HEEHLPER L Z2>1.96,
P<0.05, ZRHGHSE L, R 2005-2018 EF1 2020-2021 4F 75 A4 77 AT &%
RAFAE A LR R R, BRI AL 728 0] XA A7 72 SR B # . 2019 4F Global
Moran's 1 A4 0.0865, BHEALEEAELE 2=1.245, P=0213, ZRELiI¥E L, KW
2019 4 75 MR8 PR FFF R0 38 7E 23 ) X3 2 B AL/ A .- Global Moran's 7 %44 5 /)N
B, RPW2R R REER RS . 7K 3.8,

3.8 2005-2021 FEMERFE/EEBEMEXIH

o I E[/] SD Z P

2005 0.5864 -0.0170 0.0063 7.598 <0.001
2006 0.4669 -0.0170 0.0063 6.116 <0.001
2007 0.4175 -0.0170 0.0072 5.128 <0.001
2008 0.5034 -0.0170 0.0069 6.254 <0.001
2009 0.4580 -0.0170 0.0064 5.917 <0.001
2010 0.4919 -0.0170 0.0062 6.470 <0.001
2011 0.4688 -0.0170 0.0070 5.791 <0.001
2012 0.3204 -0.0170 0.0069 4.057 <0.001
2013 0.1630 -0.0170 0.0063 2.274 0.023

2014 0.1814 -0.0170 0.0051 2.770 0.006
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%3%F #%

3 3.8 20052021 FEMARFE/ZEEHEESH

FAn I E[/] SD Z P

2015 0.2320 -0.0170 0.0042 3.860 <0.001
2016 0.2998 -0.0170 0.0051 4.434 <0.001
2017 0.4004 -0.0170 0.0068 5.077 <0.001
2018 0.2487 -0.0170 0.0071 3.153 0.002
2019 0.0865 -0.0170 0.0069 1.245 0.213
2020 0.2022 -0.0170 0.0066 2.697 0.007
2021 0.2626 -0.0170 0.0063 3.529 <0.001

3.2.2 FEERI B MR

3.2.2.1 T

X 2005-2021 4 3 MR AR A FR BEAT AT, 45 R SR FTE 440 1Y
MG TR RS DU A AE R XIS, 0 I AFAE R 5 X3 2005 AF# X
B 7 AMIX, SalRBe . ERE g BAIW. BET. A
FHTT . 2006 FEHGHIXIRIEAE 35 6 NMX, HHREE T BN EHED.
FT . EE BRI, 2007 AEHGTIXIRILE 6 8 AN HLIX, 4y Sl AT
BN, G R, I, B R X, i X A XL
o 6 ALK, AFBR KT B KIRE, X0, A E IR TR @ %R
. 2008 R XIHILE R 5 MX, HnlRER T BUTH. BET. E
HEAEH AR XIEIER 4 MhIX, HAR KN, @mE. KIGERA
FUETT . 2009 FERH X ILE R S MK, HRREE T BT EHE.
EIF BRI AR XIEILE R 1 MIX, RKIGE. 2010 F#H X IRILE
w5 MBX, SRREFT. KIIH. HEER. EHEEMEHR. 2011 FH8
XL 7 MIX, Al m. BATH. HET. mEE. BIkm. £z
ALK ¥ R XL 5 2 MUK, a2 K B A F0R 1T, 2012 4 #
MK R 7 AMBX, S RRENTE. EITX. T, B E . w7
VLXK AR B VA S % rl XL 55 2 M, 230 i B AN A FIR T
2013 FRAMIXHILAE 35 4 MK, RRERET . TILX. FRTHETZRY
W IRARE . 2014 FHROTXEILE S 4 DX, SRR TIIX . SRR
oA T AT SE /R B s R E IR B . 2015-2016 FEHGE X E 55 6 MBX, 4
AR TILX L BT i iTER P S IRBRE . mET AR 2R 2017
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F3F 4R

FRR X EAE & 8 MBIX, Rl EE . Mgt el s R
BT XA W R X E & 4 M, a2 IEX. LEX.
FE R XA TE IR X . 2018 SEA i XA B 5 5 LXK, PRl RIET T, LA,
AR I AT, %R XK ER 4 DX, Rl e, CiEX,
F XK S B 2019 SFER R XA E B 5 DX, Al RTORTE . TEIFE.
T HHTAMEANIT, A AXEER DX, Z2LEX. 2020 FHRRIX
A E S 7 MBI, alR T, mrEURB SR ER B PR ZEE
AR SEE AT . 2021 FEHA G X3 5 9 MBIX, 250 TLX.
PR AT e, FEgT . R, REX. TEILXAVELX; AR
DA 5 3 MBIX, ARG X KEEMERHX. FERE 3.10.
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