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Abstract

By analyzing the data from three acid rain monitoring stations (Changping, Guanxiangtai, and
Shangdianzi) in Beijing over the past 10 years, this study explores the changes and future trends of
acid rain in Beijing. The analysis results show the following: First, the frequency of acid rain in
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Beijing has been continuously decreasing in the past 10 years. The acid rain frequency at the three
monitoring stations has decreased from 41%, 39%, and 53% to 5%, 7%, and 22% respectively.
Changping station has experienced the largest decrease in acid rain frequency, followed by Guan-
xiangtai station, indicating that the local precipitation acidity in Beijing changes faster than the
overall change in the North China region. Second, there are significant differences in the trends of
monthly precipitation and pH value changes at the three monitoring stations. Acid rain pollution
in Beijing is severe in summer and autumn, with weak acid rain and strong acid rain generally oc-
curring in these seasons. Third, acid rain in Beijing mainly occurs during heavy rain and torrential
rain events, and strong acid rain is more likely to occur in precipitation levels below heavy rain.
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KT e i) 8 — B e NATTEE 5 DGR ) () 1] [2] BEE AR Tl AR PaE R e . AN X} geis
FORMFPEE N, M Al RREENABRHARE ™ 4 B F AL A B B B AE R 223 N [3] [4]. X
B Ab, A DTE RS AR T A 25 SR SR B A e A SR A s B AR IR BR AN R, 1T 5 R SR IR KRR
Gt S S K R T R « BRI Z T8 pH EACT 5.6 MIFF/K, CRONEERMEMIAE 8. RN E
St = ERERE B, $) 1998 LG, EEJLUTE U R AL T ERW, URRWE
i AR 7 [ S T AR 40%. A O R gk BRI AN AL 36 2 5 (Rt 5 58 — KRR MY X [5] [6]. BRI AN 2= fi
KERSG . TIERS . HRMEY. @RS, LI EE, mHTREaHE AN M. | 2000 FLk, KE
JE 75 BR W X VU Bl K BE 5 LR RN ot P B B e 3, R AR B B S X B /N
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2003~2008 AL X I B /K IR MR AL 5 i i X R 2 ek 55, HLAL R MR RO V5 et 0l S BLIR AE 1 i
H#aE 7] [8] [9]. AL T hERARAR Y 39°26'~41°03'N, 115°25'~117°39'E, frTHAbFEPEILILZE, VEE
AR AL ERE, TS RE TR [10], BEXORTHRZA 16,410 km®. BXHEE S [11 A5 K BE
BELE IR T AR T ER I A TS E S B S A TR G B DA bk A DS H
R Z BRI 5 4 Tk 2R [12] S &8 AL T IR W i e i b A s . Sk
Kb BRI AR AR pH [EREE A E, 2. KEAFWIRN BB E, 4R, 5tk
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A BRARACAFAE DL S B /K S R RG pH 520, DO AE 5t TR M AR RFE 73 B S TR R i 2% .
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2.1. IREER

et A R AL SRR P BEALES, MRS, EERILARAER, Fm LA B [13]. 5 RAE T
&, HARHSAACE A, LA ERIEILE . R IR, ALERURICE =mdh i, AR —
PR FIDIRBUR TR, EERKEST N AERBR, RERmREZWN, XFERALE, WEpW,

it

DOI: 10.12677/aep.2024.143084 616 SR AT T


https://doi.org/10.12677/aep.2024.143084
http://creativecommons.org/licenses/by/4.0/

G 5%

R A AR, EAG SR ) 2P0 T R B M U IR AR [14] o A P 3A0R, SPIEHIX D 11°C~13°C, $hifg
800 m LA FHIILIX N 9°C~11°C, mZELXAE 3°C~5°C [15] [16]. 4FEM i s i — K AE 35°C~40°C . 4F
B K RS AN A3 AR AN I EY, R AL R 74 0 L e RSB b XA A G B 7K HR oy, 24 600~700 mm, PRCEEB AL
IR LX A>T 500 mm, 5 A2 #5545 1 X A 500~600 mm, T 6~9 H 43 FE /K2 44 1) 80% 4 A [17].
AW FEI 32 H AR e R b 5 T R R B K B R AT, AN J M X FE R I B2 /K5 G B
FRALRFE AR .
2.2. FERKRIR

AR GH A 3 MRIWNSE, 2R ER Guh . BFuif B, Wi 1 postiE. WE
GO T AL R RN, WA 31.3 m, HBIEAAER N 39°48'N, 116°28'E; & -~Fufif TAL st vhdbsm & F
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Figure 1. Distribution of acid rain stations in Beijing
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Figure 2. (a) Variation of annual mean pH of precipitation with time and (b) Interannual variation of acid rain frequency at
Changping Station, Guanxiangtai Station and Shangdianzi Station from 2010 to 2019
2.2010~2019 FEFuh(a). MR Auk(b)F1_ L& Fuhi(c) pH AFIEMAMKE

3.2. RFAZEAL

2010~2019 £ E P, MAR & vkl EaFuh pH H P08 A oK E LK 3. nTEUEH, 3 AW,
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UK pH EA MR &S, #E 1~3 HIZ#FK, 3~4 AFtm, 15 4~6 A X2 EEH. B
iR G ul KK pH AT 4 Ak KME, 537308 6.05 #16.17. 7~12 HIA], MR G ulifl b A)1ui A
BIBEK pH EEAMER “W” BARGES . AT Bl R Gk, b uh B KR 555 H 0N
12 7, pH{E A 5.89. B WEREM FaFuliFEKER IR A HIE 12 . 10 A1 A, pH{ES
N 4.49. 4.61 F14.60, UK TAKTERFIbrvtE 5.6. EEAKMZE 3 DMULIEGIFE/K pH (HIIFE 5.6 LLF,

IXFRAR AL RRAE BB L 5T IX 2010~2019 4F, B KRR N5 4B A Z4T oA .
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Figure 3. Monthly average pH and monthly precipitation of Changping Station (a), Guanxiangtai Station (b) and Shangdian-

zi Station (c) from 2010 to 2019
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2010~2019 4 &Pl WA G b A1 F )75k 55 8 W (a) SRR I (b) S e A0 LI 4. 1] 4(a) T AT,
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Figure 4. Monthly variation of frequency of weak (a) and strong (b) acid rain at the three observation sites from 2010 to 2019
4.2010~2019 F EFuh. MR AL _E BTk 55EE I (a) FIREL M (b)SNE A T 1L

3.3. fEKEXER pH EAIF NI

MR M PEKER 5 MEXR, 24 N HFEKE, /NE(<10.0 mm). H17(10.0~24.9 mm). K
(25.0~49.9 mm). # N (50.0~99.9 mm) 1K % FF (100.0~250.0 mm), (FE/K&E & 0.1 mm Af/NEKE, A
AR 7K S5 ] 3 B2 1))

2010~2019 F & Fk(a). MER & vk (b) M faFib(c)F /K &S pH MR W 5. HIE 5 w40, &
SR FIL G Gl K B KRNI, FEK pH EE SN ER FIHMKT 5.6 B Fui A S ik £
SRR N H AT A B /K B R v PR K R B A8, T o Sl B Y 7 o e K Y B R T ) BT K By
BN MR GuEHETul HILER R, BRI AR IR &, 18 44.4%F1 54.6%; b f] -3l tH I KR IR, 2 R 43
i RN 51.0%.
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Figure 5. Relationship between precipitation and pH of Changping Station (a), Guanxiangtai Station (b) and Shangdianzi
Station (c) from 2010 to 2019
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