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Characteristics and sources of atmospheric inorganic nitrogen and sulfur

deposition in the suburbs of Chongqing
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Abstract; Atmospheric inorganic nitrogen and sulfur deposition samples were collected from May 2017 to April 2018 at the
Zhongliangshan trough valley in the suburbs of Chongging. The ratio of ionic concentrations, isotope value, and air mass
backward trajectories model were used to trace the sources of atmospheric nitrogen and sulfur. Our analyses showed that .
(1) During the monitoring period, total atmospheric DIN deposition flux was 19.99 kg/hm’, among it the dry and wet
deposition flux accounted for 11% and 89% , respectively. The total atmospheric S deposition flux was 32.62 kg/hm*,
among it the dry and wet deposition accounted for 13% and 87%, respectively. The atmospheric N and S dry and wet

deposition flux exhibited clear seasonal changes, which were positively correlated with precipitation (n=12, P<0.01).(2)
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The ratio of NH;-N/NO;-N was from 0.45 to 2.2, being greater than 1 in the rainy season ( May to October) and less than 1
in the dry season ( November to April of the following year), indicating that the sources of nitrogen were mainly from
agricultural activities in the rainy season, and from industrial and traffic sources in the dry season. The ratio of NO;/SO?
was from 0.1 to 1.25, with a mean value of 0.63, indicating that the source of sulfur was mainly from coal burning. (3) The
3""N-NO; and 8'"0-NO; values of rainwater were characterized by negative values in summer and positive values in winter,
ranging from —3.8 to 3.9%0 (mean 0.4+2.6%0) and 58.7 to 98.7%0 (mean 76.1+14.3%o) , respectively. The 8**S-SO? and
8"°0-SO7 values of rainwater ranged from 1.3 to 3.2%c (mean 2.3 +1%¢) and 5.3 to 8.5%¢ (mean 7.1+ 1.6%0),
respectively. Dissolved NO; and SO} in rainwater were derived mainly from local fossil fuel combustion, but were also
affected by transmission of pollutants from surrounding areas. (4) Air mass backward trajectories indicated that East Asian
monsoon was the main factor affecting the dry and wet deposition of nitrogen and sulfur in the study area, and the large
geomorphic pattern running northeast to southwest of the eastern Sichuan parallel gorge has aggravated the influence of the

East Asian monsoon.
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Fig.1 Land-use type of the study area and location of station

2 HFmERESSITUK

2.1 EPASRAES AR

KA I VD I R AT BR A B2 P2 APS- 3A TR K B2 [ SR RE SR I AE . 2 XA 904
SERT PRI . YR & AR SRAERS A ST F IR T SR AT AT 4 AR YA W K, b B 1 T R A A G
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Table 1 Average monthly chemical characteristics and isotope values of precipitation in the study area

H 3%48-807" 3180-50% 3N-NO; 3'80-NO3

Date pH Ec/(pws/cm) DO/ (mg/L) "
2017-05 6.12 25.6 8.72 1.6 8.5 -3.8 81.2
2017-06 5.66 26.1 8.47 1.3 8.3 — —
2017-07 5.98 18.1 9.16 — — -2.2 58.7
2017-08 5.72 21.0 8.50 3.0 6.2 — —
2017-09 5..21 16.4 9.28 3.2 53 0.9 61.5
2017-10 5.18 17.4 9.33 — — 0.1 73.5
2017-11 5.70 31.2 9.07 — — — —
2017-12 7.20 60.7 10.49 — — 3.9 88.1
2018-01 6.23 31.9 10.04 — — 2.0 70.8
2018-02 6.46 40.6 10.23 — — — —
2018-03 6.43 37.1 10.44 — — — —
2018-04 6.01 28.6 10.03 — — 1.7 98.7

‘=" R T
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L.0.16—0.76 mg/L 0.2—0.63 mg/L H10.53—2.59 mg/L, A HJ#FE 53514 0.21 mg/L.0.42 mg/L.0.63 mg/L Fl
1.2 mg/L, BASKHE , TUIH R T H B E . S0 -S > NO;-N > NH-N, Hir EHLA 4 50 A NO3-N Ry &,
HAFH B NOS-N (5 DIN /9 67%, &l 2(a) RIT TR P ARFRIES R SOT -S Wk B A7 TET [ 284k, S (IR (E 34
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Fig.2 Relationship between precipitation with atmospheric dry (a) and wet (b) deposition concentration
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FEUTFE T NHS-N NO3-N DIN Al SO%-S ¥ 43l A 0.43—2.28 mg/L.0.21—3.03 mg/L.0.65—5.34 mg/L
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Fig.3 Relationship between precipitation and atmospheric wet deposition concentration
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W B AR K RIS 76 BB B E R R (n=12,P<0. & 2
01) (18 3) , BEIIMEAM KA UK R 2 B AL A ) %

BRI FE AL SRR A AR S0T - =

S Ve UM A0 TR (LR R A BB T E

®ZE(HE4), # Spring X Summer FX Autumn 4 Winter
3.3 KAA BRI X FT 48k

2 MR IX KA i TR i, pFFR R
S DIN BUTREE K 19.99 kg/hm?, Hdh Ik 1%,
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NO;-N R EZWVIFEIE X, 2520 NH;-N /5 2 £5, DIN U 54 17.82 keg/hm®, Hirp NH;-N JifFE R 9.74
kg/hm* ,NO;-N 2 8.08 kg/hm?, 735!l 5 DIN MRITRE Y 55% F1 45% ,NH;-N S FEEUFEIE L, NOS-N ik 2
DUREIEEL, KA S BTN 32.62 kg/hm?® , Horp T MR UTKE 4 4.08 Fi1 28.54 kg/hm®, 43 il o B TR 5 (1)
13% M 87% , IR UL N 32,

F2 2017 £5 AH—2018 £ 4 APRARRASE RTEAKE
Table 2 Fluxes of wet and dry deposition of nitrogen and sulfur in the study area from May 2017 to April 2018

H FULHEAR Dry deposition flux/ (kg/hm?) Re 7K/ mm ik MR Wet deposition flux/ ( kg/hm?)
Date NH;-N NO;3-N DIN S03-S Precipitation Frequency NH}-N NO3;-N DIN S03™-S
2017-05 0.01 0.04 0.05 0.23 169 9 1.75 1.13 2.88 2.25
2017-06 0.00 0.10 0.10 0.21 160 11 1.78 0.92 2.70 3.37
2017-07 0.01 0.12 0.13 0.31 80 5 0.51 0.24 0.75 1.10
2017-08 0.01 0.09 0.10 0.20 173 5 1.15 0.82 1.97 5.20
2017-09 0.06 0.08 0.14 0.21 186 5 0.93 0.25 1.18 6.02
2017-10 0.04 0.09 0.13 0.21 118 5 0.48 0.37 0.85 2.58
2017-11 0.08 0.16 0.24 0.67 21 2 0.27 0.42 0.69 0.78
2017-12 0.09 0.18 0.27 0.73 12 1 0.26 0.35 0.61 0.68
2018-01 0.15 0.22 0.37 0.56 17 2 0.24 0.52 0.76 0.60
2018-02 0.12 0.13 0.25 0.24 17 2 0.33 0.45 0.78 0.59
2018-03 0.12 0.15 0.27 0.36 2 2 0.49 0.85 1.34 2.03
2018-04 0.02 0.10 0.12 0.15 153 4 1.55 1.76 3.31 3.34
E3t Total 0.71 1.46 2.17 4.08 1147 53 9.74 8.08 17.82 28.54

PR X RAR B TR 25 e R (181 5) o KRR B T IR BRI = THE M
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SRR U A 5 W Z= ] = TR 2, AN AR S ZUR TR 2 22 1 A2 (L mé A R [\, NH; -N \NO;-N il DIN i
DI R R R B2 43 )2 3.78 kg/hm” 3.74 kg/hm*Fil 7.52 kg/hm? , 5 2 4FE A B U R Y 39% 46%
M 42% , HAr/IME H BAEA F IR S IR TR 40510 0.84 kg/hm® (1.04 kg/hm® Fl 2.16 kg/hm* 1 5 2 4FH
MR 8% (13%F11 12% , NH;-N NO;-N Fl DIN FHFBITHF L2 RN 3 45, 1 RAFIBIIE &L
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Fig.5 Seasonal variation of dry and wet deposition of atmospheric nitrogen and sulfur
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Fig.6 Relationship between precipitation with wet deposition of atmospheric nitrogen and sulfur
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