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Abstract:To reveal the current status of acid rain pollution and chemical
composition of precipitation in Huairou District, Beijing.Using the 2019 annual
precipitation data in Huairou District, the frequency of acid rain, precipitation pH
value, seasonal change patterns, and chemical composition are analyzed.The results
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showed that the average pH of precipitation in 2019 was 5.85, and there were 4
weakly acidic precipitation times, accounting for 8.9% of the total acidic
precipitation times.The order of pH values for seasonal precipitation was
spring>winter>summer>autumn,The annual average conductivity was 39.8us/cm,
with the average conductivity from July to September all below 50ds/cm.The key
chemical components in the precipitation of Huairou District were Ca?*, NH4", Mg**,
SO4*, NO3’, and CI', among which Ca®", Mg?" and NH4" showed strong ability in
acid rain neutralization, accounting for 30.0%, 11.9% and 58.1%, respectively. The
average ratios of SO4?/NOs3" at 5.0 illustrated that the acid rain was sulfuric acid type
or coal-burning type. The average value of C1/Na* was 3.81, indicating that C1" and
Na" are influenced to a certain extent by human activities in addition to being
transported from the ocean; Ca*>" and Mg?" are mainly influenced by external sources
brought by dust weather; the high concentration of NH4" in spring is influenced by
windy weather.Compared to Ca?’, NH4" performed better in the acid rain

neutralization based on their correlation coefficients with SO4> or NOs".
Key words: Huairou District,Precipitation, Acid rain, Causes
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Fig.1 Distribution of acid rain stations in Huairou
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Fig.2 The variation of precipitation pH, conductivity and precipitation over time in Huairou District

in 2019
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Table.2 Correlation coefficient of each ion content in precipitation in Huairou District, Beijing

BTaK Ca¥ Mg K* Na* NH,* F Cr NOy SO
Ca?* 1.000

Mg2* 0.801™" 1.000

K+ 0.529™ 0.554™ 1.000

Na* 0.551™ 0.720™ 0.696™ 1.000

NH4* 0.550™ 0.409™ 0.571™" 0.434™ 1.000

F- 0.624™ 0.504™ 0.601"" 0.509™ 0.591"" 1.000

cr 0.604™ 0.481™ 0.593™ 0.638™ 0.491"" 0.472 1.000

NO;- 0.622™ 0.377" 0.598™ 0.409™ 0.905™ 0.630™ 0.511" 1.000

SO 0.586™ 0.361" 0.596™ 0.443™ 0.874™ 0.558™ 0.579" 0.904™ 1.000

e O ROR2MNEEZ BB EMK, P<0.01; 7 FR 2 NMEREZMMREFZMR, P<0.05,

4 G

ARSI R PRFE X 2019 AE RSB AKRE i 1 70 B 15 H T PR SR IX B/ I e 28 2 bk
FSC R DA B RS I AE DG, AR 1Rl T

(1) PRZFEX 2019 EFEK pH FHME N 5.85. 4EILHIL 4 REIRRIERE K, (HERTEFEK
EIREL 8.89%. 5 3 AMWLINEE T ARERARLL, MR XEEK pH HEMEHFEF>LF>H
e EHIIE Y A= R

(2) PR IX K & PH B 7 4 7 2 4 BN B 2 48 AN K B/ R 51
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B B 4 Ca®* Mg 1 NH4", 2370 o5 A E Y 30.0%- 11.9%F1 58.1%. (NH4™+Ca*")
/ (SO&+NO3) HIMEPIME R 2.45, BEHRS P& S Y I 1 2 /0 2 51 RS IR I AR
) T H R o PR XBE K SO FI NOs 2 B FE H-F A 5.0, R FE/KJE T g
BRI

(3) BETHXREE R, RFAMHLURIKIE: S04 NOy (FHXFRE 0.90) . Na'

5 Mg (HKXRECN 0.72) , 5K HKRREHN 0.70)  Ca*" Al Mg>" (MK 5% 0.80) ;
SO4Z HI NHy"™ (FHIK RECN 0.87) LA NOsFI NHs™ (AR RECH 0.91) , FRIAREAKHIXH
FHEAE 7 EE ST NH S, BRI, AT NOy 5 NHSAM M E T NHS 5
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