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Abstract

Based on the air quality monitoring data of Shangluo City in the past decade, this study investigates
the characteristics of atmospheric pollution in the urban area of Shangluo City during the past decade

DOI: 10.12677/aep.2026.165083


https://www.hanspub.org/journal/aep
https://doi.org/10.12677/aep.2026.165083
https://doi.org/10.12677/aep.2026.165083
https://www.hanspub.org/

X, A

and conducts a human health risk assessment on major air pollutants using an environmental ex-
posure risk assessment model. The study finds that the air quality index in the urban area of Shang
Luo City has shown a “V”-shaped fluctuation trend in the past ten years, with the best air quality
from July to October and the most serious pollution from December to February of the following
year. From the perspective of different years, the concentrations of atmospheric particulate matter
PMz.s5, PM1o, and NO:z have shown an overall fluctuating downward trend in the past decade, while
the downward trend of Os is not obvious. The annual average concentrations of PMz.s and PMio ex-
ceeded the concentration limits of the national second-level standards in 2015 and 2016. Over the
past decade, the health risks of particulate matter PMzs and PM1o have shown an overall downward
trend, reflecting that the overall air quality in the urban area of Shangluo is relatively good. The
main air pollutants in Shangluo City are PMz.5s and PMio, which need to be further strengthened in
prevention and control. The research results can provide a theoretical basis for decision-making by
relevant management departments and promote the further optimization of air quality and resi-
dents’ health level in Shangluo City.
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G OB IR AR R, HILE. ZENGFRURNEX S = [7]. BT R QI &
f RS (IR 7 SN R IHESE . AR R KR VPA 08, [ A 223 2 RAAT I A B ST ) 2
BRI L S (K70 o AR R TGRS AL T T W T 2 IR TS QeI 25 0 At - RIS AT SR 3R
B, SKEFHEEEE RS BT I TER Y, PMio. PMas. NOp A Oz e 1 2544, 5 4% B PEAT X 35
V2R, AR TV T B PMyo A1 PMas iS5 3R, T Os BZSOUAE RONEEI B2 (8] FR/R
SIS IR AR AR AW T FE R i (2 O ) A AR A5 B9, PMgo Al
SO NEEGHN), XA IRIZ, {54V e /195, SSRGS AINE9].

P T A 4 SR b 20 5T, BREEIR S KRR NG . R¥E 2023 430K Rl 181 &
B RAE AR 5 BEIR B L 62% . AT T LA RV 173X — LAY R SR IR T EAT S0 70 Ar, AR A O STk
I PMys. PMio. Osz. NO, VUZERFIETS M LA S AQI (S L8 4L) [10], 0 M HAE R 2 Ui &4
M FSIFF PP HT N R AR o BT FUAN DR % B X AR B TT I RE s ol (BRI
2030 178l A B EIAAR” A RS EE 7 IIR BNE A R SR IR A S

2. WX

PV T AL T RIS P RE AR B, HUAL SRR B =0 Ae 5, T MR iy 1) U Ry ek Y M g A T AR 25
1A 69.56%, FHIFFREM R REUES-LEBT 330 K, 2021 4 PMys PR N 25 ug/m® (3L [
K —ARHERRAE 25 pg/md), A E T8 RIEEIE 2.1 A em? [11]. A B AR SRR, Bg
BN A A« B KA SCIHE ORGP A R EREFRZ R [12]. SR, R A S
573 2 1 o R R R N K05 e A R (2 1

P TV NBETE A ) “HEREI ", BAERRME R S K SR RIS T, T RTEM R
AR5 YLB iR 77 S T AN o RV THIE AR DL PMs Al PMayo A B 2515 e 1[9], Hp &K
BESZIRIGALRE . i T3 555 YR 38 o 0l i BEVRTH 2R S5 T S TR, SRR E v
BRI LREAME I . 2020~2023 4E, ML L Tk b REJREE M RF S Ak s JHER W 9% o LL AN 32.5%F%
% 26.8%, ETHACIR. IV TR L IR TE 4.3%. 5.1%, AIEE R K T RIE 18%. Pk R[]
UREE, RTHEIK 23 Kig e Re Ak, BNEL. B SRR AT L RE R 15%, AL Tl IE INAE REAE AR
BIRI% 4.5%, 2021 fF SFERAT ML REVRIE 8 MU R 2 1.2% [13]. 52 I3 T B 5 Ye i LA S A iR
TR I B N EE , E KR O3l NO2 (64 52 RUSBUNIR R [14] « A= BRBEAINLE) 22 2 S HE U EI[15],
SHPMs IR TEHLE T (B AR . SR AR AN B AR 25 1) ) o bl 60%.
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SR EBE R SUR E TR EEE SR IR T B A SR B S R AT RS, R T I X PR A
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WA R, DURBEX IR 458 1 2 BRHE[17]
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ASSCAE G T KR5GS TR AAC R 2 208 M 1 SR BR At i, A 70 Ar Je H EEAR AL A0 A
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Al EE AR R

ADD = (C x IR x ED)/(BW x AT) 1)

EAR(L)H, ADD FEERZAEFURY) R4 PP IE 1) H 35 % 8 55/ (mg/(kg-d)); C AR T MR H 5
P SR (mg/mB); BW A AR (kg)s IR NFFIR I 2 (m3/d); AT 5112 F3 B @& i) (d); ED
NIRRT E](d) [18]. X T R EESHMIEE, HTREERAMABNFERE TN SE, Bk, ¥
Z: 18 2 [ [E AR R PR L 10 R B S AUE[19] . KR A S EE R, 456 A ABEFEETE RN 18~60 2 1)
P, IR AHREUE (WL 1),

Table 1. Exposure parameters entering the human body via the respiratory tract

=1 ZIFREHNAKHRESH

FEi1B PE 5 BW/kg IR/(m3/d) ED/d AT (AEEUE)/d
5 62.7 19.02 30 x 365 30 x 365
18~60
% 54.4 14.17 30 x 365 30 x 365

3.3. XRISEBRERKEITMER
KATT G B R VPN A SCERMIE T AT, B I B G A5 A2 IRBRRAT Wi 5 DA s
LSRR, QPFT R KSR RS B B RS AT SR AT . VPN TR IKIE R AR SR
WEIEE, 256 B i NBEIAEBRARRAE A PR g B ZORE, AT 8 St 3RAF KA P 35 R 30 B R B A
FAEH . AHI TR FH 35 [ [ R ARG R 52 1 A S0 P ik i e A7 g N AR (9 R S50 XU PP Ak A5
#1[20], % Oss NOz2v PMazs PMig PUFHE5 G ittt 4T AU BEAR -
1) AEBUEPT NO2. O3 T3 B g KU PPAN 4% B DL R 2 3K
Ri = (ADD x 10-8)/(RfDi x 70) 2)
AR Q)F I Ri BP0 TS G | SFGEIRAE I 5 R R, %A =N ADD 2 AEEURIIN i
S PIRERAE I) H 3 B8R B (mg/(kg-d)): 108 FR K2 AEBURMIR i T2 KK RIDICHIFIRGER R T
BT Y i (S 7B ml(kg-d)): 70 & P4 (HF). O3 K RID (FEIR#42) A 0.05 mg/(kg-d),
NO: 1) RfD ("W 4%) 9 0.029 mg/(kg-d).
2) K ARSI RS G A R RS Ak AR 408 T R SR BERURE ) (PMao PMa.s) IEAT {8 R XU ALY
HatrE AN :
R = C/RfC x 10-¢ (3)
ARE@)H, R BRIGHRMEAERRFEREG, LTEN; C ANLAEHBREEFEWYm3); RIC AFFTEH
TGP R E(Ug/m®), PMas. PMuyo ) RFC {E43 714 25 pg/m? Al 50 pg/m?3.
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Figure 1. Trend chart of monthly average air quality index from 2015 to 2024
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4.1.2. BETHEZSMRXBTLBESE S

FET 2015~2024 FE 1 W M EHE , B T IX S AR R RSt B R AR HB A (PR 2). 70 R,
XA KAREE 1 H. 2 AL 3 AKX 12 A nE . 2015~2024 E31E), 1 At R KE L A 70.9%3 5]
BRTH 2 87.1%, 2 A M 71.4%32THZ 86.2%, 3 H M 80.6%1H K %5 93.6%, 12 H H 28 7 M 85.7%%! 100%
M RMEAERRET: . #54% A A ARRHAE AT, Gk 2140 0R], R 2 AU E A R OR B LB FE A7 g SR B 8 72
5, 1. 20 3 H & 12 A¥MEA T AFARAL, 17 7~10 A MO 2 SR S iy B, 1ZIX AP 8% A A0 R R 3L
i b AR e it 95%.

4.1.3. FIEHHEASITRYKE T ETUSHESHT

AW TN} 2015~2024 EFE I T X A FHZEEE ) PMas. PMiow NO2 Jz O3 PUF 32 B2y Ytk B A5 (b Jg
FEXFLC AT . Giih e BRI, FT5 Y TE AN 7] 25 P2 1) 1)k 1 22 S 3 L i (P < 0.05) . BT, NO2
H1PMos FERFE SR — R BRI 20 DU ZR IR FE KPR, 2RI YR S s 28 = = 2R HIA], V54
YIRS N R, SRS . PMwo 15 R ERIUNESE —. = WUEERR, £-FE
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Table 2. Trend of proportion of good air quality days in Shangluo City urban area in the past decade
=2 ETFEHETHEXESMRRB AL TSR
Hftr 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 ¥
1 709% 67.7% 61.3% 839% 516% 709% 80.7% 83.9% 80.6% 87.1% 74%
2 71.4% 724% 89.3% 928% 857% 89.6% 85.7% 100.0% 78.3% 86.2% 85%
3 80.6% 71.0% 93.9% 100.0% 96.7% 96.8% 80.7%  87.1% 87.1% 93.6% 89%
4 86.7% 93.3% 93.3% 100.0% 96.7% 100.0% 93.3% 100.0% 76.7% 90.0% 93%
5 935% 77.4% 90.3% 100.0% 90.3% 90.4% 96.7% 93.5% 100.0% 100.0%  93%
6 90.0% 97.0% 93.3% 100.0% 86.7% 96.7% 83.3% 93.3% 100.0% 93.3% 93%
7 90.3% 100.0% 96.7% 100.0% 96.8% 100.0% 93.5% 100.0% 87.1% 100.0%  96%
8 96.8% 97.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%  96.8% 99%
9 100.0% 90.0% 100.0% 100.0% 96.7% 100.0% 100.0% 93.7% 100.0% 93.4% 97%
10 93.6% 96.8% 100.0% 100.0% 96.8%  100.0% 100.0% 100.0% 100.0% 100.0%  99%
11 100.0% 73.3% 100.0% 96.7%  96.7%  96.7%  96.7%  93.7% 96.7%  100.0%  95%
12 85.7% 742% 774%  93.6% 93.6% 936% 90.3% 93.8%  90.3% 100.0% 89%
Table 3. Quarterly changes of PMz.s atmospheric pollutants in Shangluo City in the past decade (X £5s)
= 3. IETERETASITEY PM2s IEE T (X +s)
o PV (vgm) Pl P
— —FE =FE e
2015 61.19 £ 32.34 34.03 £14.80 32.67+£13.84 46.68 + 33.78 24.685 0.000
2016 57.34 £ 30.04 29.99 £ 11.92 24.65 £10.07 43.48 + 26.94 41.885 0.000
2017 46.63 £ 24.95 26.90 £11.04 24.42 £9.74 36.85 £ 19.54 30.775 0.000
2018 40.19 £ 23.25 24.15+9.92 21.97 £8.17 34.01 £ 20.85 23.292 0.000
2019 53.44 £29.24 23.36 £ 10.22 18.21 +8.82 31.53 +17.01 66.375 0.000
2020 44.76 £ 24.20 22.71£7.915 17.09 + 7.69 3443 £ 17.64 54.748 0.000
2021 39.91+£24.13 21.48 £10.46 13.09 £ 5.68 27.60 = 17.27 85.719 0.000
2022 43.22 £19.30 20.76 £9.11 15.92 £ 6.45 33.52 +17.09 70.422 0.000
2023 45.73 £ 26.99 26.41 + 25.04 15.04 + 6.56 26.07 +14.89 36.656 0.000
2024 45.09 £ 28.32 23.62 £9.93 16.17 £ 7.24 27.84 £ 14.45 47.423 0.000
Table 4. The quarterly variation of air pollutant PM1o in Shangluo City over the past decade (X +s)
4 ETFRETASISERY PMoIEE TN (X +5)
i Pto (hg/m’) Fii Pl
R P =F IETE
2015 101.01 £ 45.57 71.07 £39.78 54.67 + 26.16 78.41 £55.74 18.057 0.000
2016 111.12 + 63.72 57.45 + 26.83 44.03 + 13.09 78.99 +43.33 45.938 0.000
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2017 75.62 £ 33.42 50.87 £ 22.09 42.34 +15.39 66.82 £ 34.42 30.616 0.000
2018 65.99 £ 30.44 52.13 + 26.88 42.09 + 14.66 60.54 £ 34.19 13.103 0.000
2019 82.34 £ 32.27 50.42 £ 27.01 34.02 £ 12.56 52.48 £ 21.96 61.262 0.000
2020 67.6 +41.02 52.13£18.12 35.73£12.36 60.72 £ 25.83 24.556 0.000
2021 79.98 + 62.04 49.83 + 36.08 26.56 = 10.15 46.09 + 19.17 31.800 0.000
2022 68.05 + 38.80 48.96 + 23.91 33.65 + 10.52 62.28 + 30.88 27.376 0.000
2023 86.64 +49.94 68.80 = 90.02 34.85 +18.92 55.75 + 31.42 14.579 0.000
2024 90.02 £ 125.62 56.91 + 39.65 34.45 £ 20.58 50.32 £21.94 10.996 0.000

Table 5. The quarterly variation of air pollutant NOz in Shangluo City over the past decade (X =)

F 5 EHEEBTARSRYINO HFEL(X£s)
‘e NO= (ig/m?) Fit Pl

— —FE =ZFE eSS

2015 28.58 £ 9.95 22.43 £5.37 19.29 + 3.95 28.46 £11.44 28.230 0.000
2016 31.75+£11.59 20.85+4.86 19.43+£5.34 31.77 £9.17 61.395 0.000
2017 30.50 +9.03 2451 £5.49 2245 + 457 34.4 £9.66 48.917 0.000
2018 28.19 +11.27 21.82 £5.13 17.77 £ 3.47 33.33£9.05 70.348 0.000
2019 30.46 £ 10.37 21.34£5.20 15.21 £ 3.52 27.24 £8.55 75.289 0.000
2020 20.43 £10.23 21.48 £5.77 18.36 £5.18 31.35+£8.76 50.821 0.000
2021 27.45+10.39 18.93 +5.08 13.09 £ 2.76 24.81 £9.69 63.802 0.000
2022 22.63+8.04 18.73+4.73 16.30 £5.38 29.01 £9.07 57.015 0.000
2023 25.34 £8.23 2042 £4.71 18.43 £3.97 29.51+7.94 54.241 0.000
2024 24.51 £9.80 16.60 £ 3.41 14.22 +£3.95 28.27 £7.09 92.064 0.000

Table 6. The quarterly variation of air pollutant Oz in Shangluo City over the past decade (X =)

F 6. ETFRETARISRY OsMEETH(X+s)
i O (hg/m) FiE P

— —F =Fy P e
2015 82.89 +20.80 114.89 +29.37 118.13 + 22.64 67.37 £33.25 76.918 0.000
2016 95.88 +29.31 128.89 + 24.42 113.76 + 25.46 60.54 +21.35 124.105 0.000
2017 87.16 £ 19.35 120.23 + 24.69 99.02 + 30.22 61.16 + 22.04 93.043 0.000
2018 80.56 *+ 26.64 100.9 £ 24.37 95.02 + 28.88 67.82 +30.23 26.524 0.000
2019 77.31+£21.76 108.96 + 30.67 112.59 + 26.48 63.54 + 20.04 83.873 0.000
2020 85.00 £ 22.93 113.58 + 26.60 97.75+23.01 66.96 + 23.45 61.715 0.000
2021 83.66 + 22.43 112.21 + 28.66 97.03 £27.98 68.55 + 15.69 54.039 0.000
2022 83.51+£19.70 124.26 £ 23.37 109.53 + 24.39 73.44 +£22.94 96.757 0.000
2023 86.83 £20.70 109.15 £ 29.82 108.42 + 28.54 69.88 £ 17.50 53.623 0.000
2024 82.56 £ 21.17 121.97 +£24.43 99.77 £ 26.36 78.76 £ 20.83 65.268 0.000
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4.14. HMETHEXRSSRKEEFRTILED

S TR, TE 2015~2024 FEHAIE], V& T IR X R A05 e vR BE LR 5 4 BE IA) SR I B EE M G i 2 72
F(P<0.05). XFIEIE (FFEEESREIAE) (GB 3095-2012) 4 & (14 T ik FE IRAE [21], & 555 44
W IEFRTE L R IAFRE: PMys ST IR SN T 28.15~43.58 pg/m?, W& T E XK —ZbrER1E 35
ng/m3; PMyo 55 P9 FE S Bl 7E 50.46~76.17 pg/m®, M 2017~2024 A M EHE 7T 5 70 pg/ms (IE
K LARMEER, 1T 2015 4F(76.17 pg/m3) Al 2016 4F(72.84 ng/md) Ik 5 A8 WA i 1 18 58— Zebnife . AHEL
Z Ty NO AP AL T 20.91~27.96 pug/m® X [A], 2K T 40 pg/m® 19 K — HARHERR(E: Oz 4-°F15
WEE 86.06~99.7 ng/m®, 5 200 pg/m® i K — Rbr#EFREAH L, A ERCRZER (R 7).

Table 7. The interannual variation of air pollutant concentrations in Shangluo City (X +s)

R BENARRISRIREFRERIFER(X+s)

FAn PM2s PMio NO2 O3

2015 43,58 + 27.842 76.17 + 46.088 24.67 +9.165 95.84 + 34.445
2016 38.84 + 24.998 72.84 + 48.294 25.95 + 10.058 99.7 + 35.870
2017 33.65 + 19.465 59.17 + 30.090 27.96 + 8.873 91.84 + 32.403
2018 30.04 + 18.346 55.14 + 28.864 25.27 +9.835 86.06 + 30.407
2019 31.54 + 22.520 54,68 + 29.962 23.53 + 9.405 90.62 + 32.548
2020 29.73 +19.149 54,01 + 29.033 22.92 +9.223 90.78 + 29.439
2021 25.46 + 18.642 50.46 + 41.776 21.05 + 9.433 90.35 + 29.074
2022 28.38 + 17.568 53.17 + 30.857 21.67 + 8.509 97.69 + 30.339
2023 28.23 +22.830 61.36 + 57.507 23.43+7.781 93.57 + 29.570
2024 28.15 # 20.004 57.84 +70.106 20.91 +8.703 95.73 + 28.827
F1E 0.793 0.748 0.567 0.136
P 0.625 0.663 0.813 0.998

7E: PM2s. PMio. SO2. NO2 *.47°4 ug/md.

4.2. RESEYAEERRR TS
42.1. FEHHEAS ISR PM2s, PMo BRI

LRG0 M 2015 & 2022 I IR AT AT, RIS TR RS540, PMos XT3 AR Ag FREAE) Jsd PRI 76 X
FREE R T PMago 2023~2024 4[] K15 44 PMao BIMEREA R T PMase B T KI5 444 PMas.
PMyo {5 XU AR A B =i /9 2015 4, PMas @R KUAE N 1.74 x 105, PMyo {8 R XK E Ny 1.52 x
10°8; %A 2021 4, PMas d BE XU AR A 1.01x 105, PM 10 A4E BE XK 4 1.00 x 1078, /N T H
[ R PRI AR R A2 1 e B XURG: vl 425248, A\ 2015 4E 3] 2021 4, RS THIIX PMas. PMio M52 KUS:
EH R FREE. 1 2021~2024 ], FEETTIRIX PMos RS E S8 ETHE FRE&E TR, PMy
(A R AU N R e BTG R (AR G2, PMos (@RS TR AL Nl sy 35 . 5 2015 4R 4H
Eb, 2024 4 PMys fi e XS TR CL P& E VG E T 66.1%; [, PMyo {8 XU TEEUN N 2015 4F/KFH)
75.7%, BN BRPS GAT N AA A R T AE B R R R RS A (] 2).
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1.8 =®—=PM2.5-® - PMI10

Figure 2. Health risk changes of atmospheric pollutants PM2s and PMzo in Shangluo city
Bl 2. FRHASITRY PM2s, PMuo R ZS 1

4.2.2. FETHEXSTEY NO2 F1 Os R XU

WFFE R, 1£ 2015~2024 4F Wl JESHAN, R did X R 5 449 NO2 5 O 1) 2 8 XU (B 23 79 4L T 0.
0027 x 1075~0.0042 x 10®, 0.0064 x 1076~0.0086 x 1075 [X [](# 8), % (KT 3¢ [E E K IA B L9 = fr
W R R AT 3252 A 7K o ANERFTRL 5081, NO 55 Og St N THE A 368 o 10 5 7 XSG 7010 42 ) R B 4
B SA o HE— D4R 4 BT I, AN [P S TE T G 2 i U T B b A7 7 42 % 22 5% (P < 0.05), 1%
SR AL FRE L.

Table 8. Health risk assessment of atmospheric pollutants NO2 and Os for the population aged 18~60 in Shangluo City (R x 107%)
8. WIBRMAKITRMNO2. Os 3T 18~60 5 ABFHIGER NI (R x 10°9)

NO2 O3
A
5 % % %
2015 0.0037 0.0032 0.0083 0.0071
2016 0.0039 0.0033 0.0086 0.0074
2017 0.0042 0.0036 0.0080 0.0068
2018 0.0038 0.0032 0.0075 0.0064
2019 0.0035 0.0030 0.0079 0.0067
2020 0.0034 0.0029 0.0079 0.0068
2021 0.0031 0.0027 0.0078 0.0067
2022 0.0032 0.0028 0.0085 0.0073
2023 0.0035 0.0030 0.0081 0.0070
2024 0.0031 0.0027 0.0083 0.0071
P 0.003 0.000

5. iig54ER

RRSKE, TE 2015~2024 AW AP, RS I 1T K0TS G iR B 2 B HE B S A B (R AR AR . L
IRRIAE, PMos 5 PMio SEIIKRFEILAE 2015, 2016 FAEMEH (AR 2 Sl s bndE) Me 21 BR A 25K,
FLAR )\ B2 11 W S 350455 5 T AR HE o NO2 55 O PR Ll IR AF 35 1k P8 AE B AN 14 (] 35 DR AFFE [ X
U IR FRAE LA, RHEIUERRIE L. 3C@EEEAI, &% NO, B3R LS4 B A5 Tl
A, RIS TTE ) TR IR BT A 1800 AR, WK IHLEM A 6200 &, FCEHT S HAE 850 /N, 2022 4F
WLBh 4= RS HBUA bR ST 42 92% . JESIE MG TR, PMos S35 B 2015 511 43.5 pg/m® FREA
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2024 £ 28.2 ng/m?, FEMREIL 35.2%; PMuo SRR AL T I 24.1%, (HAFFVIN BLVE#EIR. Osight
By, B9 VOCs 5 NOx Bk [FlIA BEAT T 4%, SR 1 B 2= 1) 1 25 G fal B AR 2 AR T5 . NE
SRR RBORS S 2015 £ 2024 6], R X 200 RORES L sE i, 5 RIS Rtk 222
WHEHIERREAE, 870520 1 P OREUCR 56 B il Y 525 B

P V& T DR TS e ik B R DL 35 VR AR . WIS BMIRAKRE, PM2s 55 NO2 IR EAE &
HEE . WA R, AR . =FREREKCP UG PMu iR EEIES —. . DUZFEYERR
R, B =R T O WREERBL ST =F AR BiE%, T8 =, =T HIIRE R, 5.
VU LR 35 Bl . NS R B ER S IFIN TEAR TR, B4F 12 H BIR4E 3 A, Sl IX 2 Ui 4R
HAE TR, 230 RRBOE AR, BN s U R AR 35 A Beo M HL R E R R

1) PSR X, P A E S B IR, 15 A9 52, PM2s AT PMio 2 B [22];

2) BEmihBE NI R A . FHIEAREREE —— KRR W KRG, BIRBERIR
5#RiEs), BRAYIRET R RAKEY B EGE, (EOE SN R ST YU [23];

3)NOzv PMio. PMys H)i5 H B AT HES X RIRBARH VIS, REMASET, BORFEREIEFET
REZF LT REHME RGN FR, S iRETES R, RGEEGE AT IR R

LT DY IR 5 Gt e B i KRR DA 45 SR BRIV TTTIMIX PMas. PMio. NO, B Os FfE
JRRSE B 50 S 22 A 9 1] Pl A B O 97 = v (A7 B, IR I 2 b K75 Gt i F A A ol ) 5 A
AL TR o GhIE 73T 2015~2024 4 S IUEHE T I, 23 DXOR 75 A i N4 R AU S L5 82
AT, B XS B & AP G . 2P HOR B, KAL) PM, s 2 3 T A XU
MISCHRTS R, AEL PMuo T 5, HR 2 Ak A R ARV 72 B g 1 o

BT LB AR, NUISEOREEE R SR, EUCREBGET B, EXFGRERT, &
Bt I MR M B 7 8 T 25 50 S {5 e R, T R D AN L B P ANE Bl . Sl IV
KRBTSR, A RS A B K, FIZE A N RBP4

Zi b, ABWHFURGHINT T 2015~2024 4 (8] s T3 IX K5 AR B A It TR0 AR e, JRIR AT
TAERERSR AL o BT FUCRIE TS 15 AW 2 70 AR S (i B AG SE ORIRMLA, X X3R5 YeBiih AR
HAEENIBSHEMMENL B SE S Bl TR IR ARG, AT TR B 7 o
TSRS W 455 AT A AE — € JR BRIk o 5 ST FUR BT DA AN R T IRALIR R, FF S it 7e 7 ik
SHAERZR, UMD BRSSO 2 . RS HERI R 2R
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