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Sect. S1. Information on measuring methods, sample replications and collection

The DELTA system comprises contains a sampling train consisted of two
potassium carbonate/glycerol-coated denuders in series for trapping acidic trace gases
(HNO3; SO, and HCI), followed by two citric acid-coated borosilicate glass denudes
for NHz and finally by two sets of cellulose filter papers in a 2-stage filter pack at the
end of the sampling train. These filters were impregnated with the same alkaline
solution as the denuders to capture NH4*, and with the same acid solution for the
collection of NO3, SO,% and CI". The empirically determined effective size cut-off for
particle sampling is of the order of 4.5 um (E. Nemitz, personal communication). The
air was drawn through the sampling train at a rate of 0.2-0.4 L min™ and directly into
the first denuder with no inlet line to avoid sampling losses. The total sampled air
volume of the DELTA system was recorded by the gas meter which was checked
every month for data reading, performance and maintenance.

The Gradko passive sampler consists of a 71.0 mm long % 11.0 mm internal
diameter acrylic tube with coloured and white thermoplastic rubber caps. Gaseous
NO: is absorbed into a 20% triethanolamine/deionised-water solution coated onto two
stainless steel wire meshes within the coloured cap. A constant gas diffusion
coefficient based on an assumption of 25 °C was used for the calculation of NO2
concentration, in accordance with the Gradko introduction manual and previous
studies (Luo et al., 2013; Shen et al., 2013).

The sampling trains and tubes for field measurements were prepared and
measured in the analytical laboratory at China Agricultural University (CAU), Beijing.
Each batch of new trains and field (travel) blanks was sealed in individual airtight
storage bags and sent monthly to monitoring sites to replace the old ones. After
sampling, the blank and exposed trains and tubes were sealed in individual airtight
storage bags and sent back to the laboratory, being stored at 4 °C prior to analysis.
Sect. S2. The information on the evaluation of GEOS-Chem model

To evaluate the model simulations, we compared modeled annual wet deposition
fluxes of NH4"-N and NO3™-N for the year 2010 with their respective observed fluxes
(5-year averages). The comparison results are shown in Fig. S12 in the Supplement.
The model can partly capture the spatial variations of measured bulk deposition fluxes
of NH4" and NO5™ with correlation coefficients of 0.6 and 0.4, respectively. Compared

with measurements, model results were 23% higher for bulk NH," deposition, and 23%



lower for bulk NO3™-N deposition. The model biases were reasonable since simulated
N deposition fluxes were for 2010 whereas the observations cover a period from 2000
to 2015. Both NH3 and NOy emissions change over the time periods, resulting in
difference in subsequence N deposition. Besides emissions, inter-annual variations of
meteorological conditions especially precipitation can also affect wet deposition
fluxes. So model simulated wet deposition fluxes show larger biases. In addition, the
model biases also reflect the incapability of the coarse model resolution (about 50 km)
to distinguish different land use types (e.g., the forest, rural and urban sites) at such
regional scale. Future work is needed to conduct high resolution simulation using

regional models combined with improved N, emission inventories.
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Figure captions

Figure S1. Annual mean concentrations of (a) NHs; (b) NO»; (c) HNOs; (d) pNH,™;
(e) pNOs’; and (f) total N;: sum of all measured N in air at twenty-seven sites. Trend
analysis (annual concentration vs. time) was conducted at each site. The slope of the
Theil regression and p value for each site are labeled in black and yellow. U, R, and B
denote urban, rural, and background sites, respectively.

Figure S2. Annual volume-weighted mean concentrations of NH;* (a); NO3™ (b) and
total inorganic N (TIN): sum of NH,;" and NO3™ (c) in precipitation at twenty-seven
sites. Trend analysis (annual concentration vs. time) was conducted at each site. The
slope of the Theil regression and p value for each site are labeled in black and red. U,
R, and B denote urban, rural, and background sites, respectively.

Figure S3. Annual dry deposition fluxes of (a) NH3; (b) NO»; (c) HNOs; (d) pNH,4";
(e) pNO3; and (f) total N,: sum of all measured N; in air at twenty-seven sites. Trend
analysis (annual concentration vs. time) was conducted at each site. The slope of the
Theil regression and p value for each site are labeled in black and green. U, R, and B
denote urban, rural, and background sites, respectively.

Figure S4. Annual wet/bulk deposition of NH4* (a); NO3™ (b) and total inorganic N
(TIN): sum of NH;" and NO;3 (c) in precipitation at twenty-seven sites. Trend analysis
(annual concentration vs. time) was conducted at each site. The slope of the Theil
regression and p value for each site are labeled in black and red. U, R, and B denote
urban, rural, and background sites, respectively.

Figure S5. Total (dry plus wet/bulk) deposition fluxes at the three land use types in
eastern China and its northern and southern regions. The number of sixteen selected
sites with the same land use type in each region can be found in Figure S6 and Table
S1. The error bars are the standard errors of means, and values without same letters on
the bars denote significantly difference between the land use types at p<0.05.

Figure S6. Annual total (dry plus wet/bulk) deposition fluxes during 2011-2105
period at different observation scales: the annual deposition fluxes at sixteen sites (a),
and averaged deposition fluxes during the 2011-2012 and 2013-2015 periods for three
land use types (b). The number of sixteen selected sites with the same land use type in
each region can be found in Table S1. The error bars are the standard errors of means.

Trend analysis (annual concentration vs. time) was conducted at each site. The slope



of the Theil regression and p value for each site are labeled in black and blue. U, R,
and B denote urban, rural, and background sites, respectively.

Figure S7. Correlations between NNDMN_NH; concentration and IASI_NH;
columns at twenty-seven sites. Sites with non-significant correlation were marked in
red.

Figure S8. Correlations between NNDMN_NO;, measurements and OMI_NO,
columns at twenty-seven sites. Sites with non-significant correlation were marked in
green.

Figure S9. HYSPLIT back-trajectories analysis on the path of air parcels (NO,,
particulate NH," and particulate NO3") prior to arrival at five selected sites (Nanjing,
Baiyun, Taojing, Ziyang and Huinong) in southern region of eastern China during
different seasons (January-Winter, April-Spring, July-Summer, October-Autumn).
Figure S10. Seasonal mean concentrations of reduced (the sum of NHz and pNH;")
and oxidized (the sum of HNO3, NO, and pNOg3) N in air at different land use types
in eastern China and its northern and southern regions. The number of sites with the
same land use type in each region can be found in Table S1. The error bars are the
standard errors of means, and values without same letters on the bars denote
significantly difference between the seasons at p<0.05. U, R, and B denote urban,
rural, and background sites, respectively.

Figure S11. Seasonal mean precipitation amount at different land use types in eastern
China and its northern and southern regions. The number of sites with the same land
use type in each region can be found in Table S1. The error bars are the standard
errors of means, and values without same letters on the bars denote significantly
difference between the seasons at p<0.05. U, R, and B denote urban, rural, and
background sites, respectively.

Figure S12. Seasonal dry deposition velocities of NH3;, NO,, HNOs, pNH," and/or
pNO;3 at different land use types in eastern China and its northern and southern
regions. The number of sites with the same land use type in each region can be found
in Table S1. The error bars are the standard errors of means, and values without same
letters on the bars denote significantly difference between the seasons at p<0.05. U, R,
and B denote urban, rural, and background sites, respectively.

Figure S13. Comparison of model simulated NH," wet deposition, NOs wet

deposition for 2010 with surface observations (5-year averages) at twenty-seven sites.



The background colors show the model results and the overplotted dots show the

observations. The correlation coefficients (r) and normalized mean bias

(NMB=XN_,(M; — 0,) /XN, 0;) between N observed and corresponding modeled
values are shown inset.

Figure S14. Annual variations in precipitation amounts at sixteen selected sites.
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Figure S2
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Figure S3
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Figure S4
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Figure S6
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Figure S7
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Figure S8

0 o001 | 20
XS pf . T3 p=0.005
" r=0.57 r=0.36
101 . 10 e ®
e '
L ]
R N e
60 0! 1 L 10 20
LSD p<0.001 FH p<0.001 GzZL p=0.005 CcD p=0.004 HN p<0.001
r=Q,36 s, 037 r=0.53

10 15

LS

p<0.001
. =0.
g Joou

Qz
*nl

p<0.001

* 5049

CA

U @&, p=0091
Y .’r=0.02
. @

OMI_ monthly columns of NO, (10> molecules cm?)

BY

p=0.09
o or22

0
40 0O

10

0
20 0

NNDMN_monthly concentrations of gaseous NO, (ug N m)



Figure S9
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Figure S10
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Figure S12
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Figure S13
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Figure S14

Precipitation amount (mm yr™)
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Table S1. Summary of the twenty-seven monitoring sites locations and periods.

Site name

Land use
type

Region

Coordinate

Monitoring period

Dry deposition

Wet deposition

China Agricultural

University (CAU)
Zhengzhou (ZZ2)
Dalian (DL)
Shangzhuang (S2)
Quzhou (Q2)
Yangqu (YQ)

Zhumadian (ZMD)

Yanglin (YL)
Yucheng (YC)
Gongzhuling (GZL)
Lishu (LS)
Lingshandao (LSD)
Changdao (CD)

Nanjing (NJ)

Baiyun (BY)
Wenjiang (WJ)
Wuxue (WX)
Taojing (TJ)
Fengyang (FYA)

Urban

Urban
Urban
Rural
Rural
Rural

Rural

Rural
Rural
Rural
Rural
Background
Background

Urban

Urban
Urban
Rural
Rural
Rural

Northern region

Northern region
Northern region
Northern region
Northern region
Northern region

Northern region

Northern region
Northern region
Northern region
Northern region
Northern region
Northern region

Southern region

Southern region
Southern region
Southern region
Southern region
Southern region

116.28 °E, 40.02° N

113.63°E, 34.75° N
121.58°E, 38.92° N
116.20°E, 40.11° N
114.94°E, 36.78° N
112.89°E, 38.05° N

114.05°E, 33.02° N

108.01°E, 34.31°N
116.63°E, 36.94° N
124.83°E, 43.53° N
124.17°E, 43.36 ° N
120.18°E, 35.77° N
120.75°E, 37.93°N

118.85°E, 31.84°N

113.27°E, 23.16°N
103.84°E, 30.55° N
115.79°E, 30.01°N
111.97°E, 28.61°N
11756 °E, 32.88° N

Jan. 2011-Dec. 2015

Jan. 2011-Dec. 2015
Jan. 2011-Dec. 2015
Jan. 2011-Dec. 2015
Jan. 2011-Dec. 2015
Jan. 2011-Dec. 2015

Jan. 2011-Dec. 2015

Jan. 2011-Dec. 2015
Jan. 2013-Dec. 2015
Jan. 2011-Dec. 2015
Jan. 2011-Dec. 2015
Feb. 2011-Dec. 2015
Jan. 2011-Dec. 2015
Jan. 2011-Dec. 2011
Jan. 2015-Dec. 2015
Jan. 2011-Dec. 2015
Jan. 2011-Dec. 2015
Jan. 2012-Dec. 2015
Jan. 2011-Dec. 2015
Feb. 2013-Dec. 2015

Jan. 2011-Dec. 2015

Jan. 2011-Dec. 2011
Jan. 2011-Dec. 2015
Jan. 2011-Dec. 2015
Jan. 2011-Dec. 2015
Jan. 2011-Dec. 2015
Jan. 2011-Dec. 2011
Jan. 2014-Dec. 2015
Jan. 2011-Dec. 2015
Jan. 2013-Dec. 2015
Jan. 2011-Dec. 2015
Jan. 2011-Dec. 2015
Feb. 2011-Dec. 2015
Jan. 2011-Dec. 2015
Jan. 2011-Dec. 2011
Jan. 2015-Dec. 2015
Jan. 2011-Dec. 2015
Jan. 2011-Dec. 2015
Jan. 2012-Dec. 2015
Jan. 2011-Dec. 2015
Feb. 2014-Dec. 2015



Zhanjiang (Z2)
Fuzhou (F2)
Fenghua (FH)
Ziyang (ZY)

Yanting (YT)

Jiangjin (JJ)
Huinong (HN)
Xishan (XS)

Rural
Rural
Rural
Rural

Rural

Rural
Background
Background

Southern region
Southern region
Southern region
Southern region

Southern region

Southern region
Southern region
Southern region

110.33°E, 21.26° N
119.36 °E, 26.17° N
121.53°E, 29.61°N
104.63°E, 30.13°N

105.47°E, 31.28° N

106.18 ° E, 29.06 ° N
113.41°E, 28.52° N
113.31°E, 28.61°N

Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.
Jan.

2011-Dec.
2011-Dec.
2011-Dec.
2011-Dec.
2012-Dec.
2015-Dec.
2013-Dec.
2011-Dec.
2011-Dec.

2015
2015
2015
2015
2013
2015
2015
2015
2015

Jan.
Jan.
Jan.
Jan.

Jan.

Jan.
Jan.
Jan.

2013-Dec.
2011-Dec.
2011-Dec.
2011-Dec.

2012-Dec.

2013-Dec.
2011-Dec.
2011-Dec.

2015
2015
2015
2015

2013

2015
2014
2015




Table S2. Summary of monthly mean N, concentrations measured during the 2011-2015 period.

Site

NH; (ug N m") NO; (ug N m™) HNO; (ug N m”) PNH," (ng N m”) PNOs (ug N m”)
Min Max Avg N Min Max Avg N° Min Max Avg N Min Max Avg N Min Max Avg N

CAU 286 2243 1121 60 6.35 24.03 12.87 60 036 493 198 60 196 1940 8.72 60 1.01 13.38 534 60
Y4 2.75 1859 9.76 60 7.74 2475 13.66 60 0.07 430 1.89 60 135 33.10 1253 60 0.44 32.06 7.40 60
DL 027 853 340 60 254 21.04 860 60 0.10 258 1.00 60 065 954 445 60 001 7.16 253 60
SZ 1.00 21.23 9.44 60 396 16.27 8.16 60 029 350 154 60 148 1595 6.95 60 1.00 943 353 60
Qz 1.36 34.80 1543 60 3.23 1948 797 60 0.14 440 159 60 1.89 57.20 19.68 60 0.22 20.78 6.06 60
YQ 058 1381 4.88 60 3.62 1361 6.98 60 004 273 118 60 099 1069 511 60 021 726 272 60
ZMD 473 27.30 10.31 60 565 1447 936 60 022 409 190 60 092 2187 952 60 047 1450 4.75 60
YL 191 19.77 830 60 430 17.64 755 60 0.14 373 135 60 0.59 2155 556 60 1.07 16.22 429 60
YC 439 2536 1188 36 502 16.78 9.74 36 0.10 3.82 152 36 470 4653 13.66 36 1.00 11.81 450 36
GZL 048 18.62 6.35 60 1.79 1452 529 60 021 241 1.09 60 0.40 18.14 497 60 051 552 207 60
LS 142 38.89 11.79 60 055 945 416 60 022 327 100 60 161 26.67 751 60 029 579 193 60
LSD 0.30 16.02 530 59 132 1697 531 59 0.08 169 092 59 039 20.69 534 59 021 6.15 205 59
CD 030 1055 4.04 60 340 1237 597 60 050 292 113 60 054 1297 491 60 097 655 274 60
NJ 157 20.06 6.02 24 589 1538 9.73 24 064 3.65 180 24 056 9.28 587 24 113 564 317 24
BY 113 1722 7.86 60 475 1497 886 60 0.16 258 1.38 60 0.60 857 381 60 0.73 462 262 60
WJ 3.53 39.57 1247 60 252 29.06 758 60 0.09 327 170 60 2.00 3221 14.09 60 1.09 1150 3.04 60
WX 139 17.12 591 48 2.82 1593 6.81 48 032 324 127 48 0.70 1242 522 48 0.10 855 198 48
TJ 0.16 870 331 60 1.00 685 291 60 014 171 0.82 60 024 9.03 419 60 003 441 132 60
FYA 173 2025 681 35 3.70 1458 7.01 35 018 225 141 35 0.73 1185 571 35 083 921 301 35
Z] 1.07 1480 6.68 60 184 741 452 60 0.09 168 0.77 60 0.39 10.23 3.58 60 0.19 983 223 60
FZ 019 720 177 60 057 6.15 3.05 60 0.05 162 045 60 017 379 222 60 022 220 120 60
FH 0.76 13.83 590 60 226 13.04 6.24 60 029 263 113 60 045 8.01 404 60 031 3.88 181 60




Y
YT
JJ

HN
XS

1.16
0.43
0.70
0.64
0.21

12.46
18.31
12.99
18.86
7.97

5.12
4.18
4.48
3.78
2.38

60
36
36
60
60

1.45
0.99
0.82
0.89
1.41

6.85 3.83
507 275
8.61 4.75
959 431
12.81 5.18

60
36
36
60
60

0.22
0.08
0.13
0.12
0.08

2.24
1.20
3.09
2.68
1.96

0.96
0.49
1.48
0.74
0.87

60
36
36
60
60

0.11
0.88
1.26
0.44
0.43

16.08
15.80
16.74
12.58
9.19

4.99
3.01
7.85
4.21
3.74

60
36
36
60
60

0.11
0.11
0.34
0.16
0.15

5.53
2.54
7.61
14.77
5.27

1.78
1.01
3.03
1.62
1.25

60
36
36
60
60

®Multiply by 3 to obtain a total numbers of NO, samples.



Table S3. Summary of monthly volume-weighted mean N, concentrations in

precipitation measured during the 2011-2015 period.

Site NH,*-N (mg N L™) NOs-N (mg N L™?) TIN (mg N LY

Min Max Avg N Min Max Avg N Min Max Avg N
CAU 0.16 19.15 391 47 022 1575 420 47 046 3237 810 47
ZZ 137 1067 411 10 1.01 27.89 530 10 238 3856 941 10
DL 0.3 1593 294 53 070 1440 422 53 113 2557 7.15 53
SZ 044 1308 321 42 040 899 286 42 084 1952 6.08 42
Qz 016 1660 3.76 47 0.21 1440 3.04 47 053 29.27 6.80 47
YQ 016 1756 279 48 022 1245 3.18 48 069 3001 596 48
ZMD 003 931 266 34 0.07 581 221 34 011 1229 487 34
YL 046 1051 329 53 0.07 832 283 53 055 1786 6.12 53
YC 097 2677 6.80 32  0.84 2352 481 32 222 5029 1161 32
GZL 012 7.34 237 60 053 1006 267 60 081 1505 505 60
LS 027 1272 222 48 028 946 261 48 055 1473 482 48
LSD 029 844 238 45 014 11.10 241 45 054 17.67 480 45
CD 034 1127 248 54 046 1992 400 54 106 2965 647 54
NJ 033 282 127 26 028 831 211 26 0.62 1006 338 26
BY 001 1388 097 53 011 623 170 53 0.34 1998 267 53
WJ 019 1362 265 52 010 2892 475 52 091 3464 741 52
WX 016 288 1.01 44 010 739 130 44 031 875 231 44
TJ 024 836 202 59 011 723 153 59 035 1503 355 59
FYA 024 963 232 24 034 2877 306 24 061 3840 538 24
VA 010 204 042 29 007 377 079 29 023 416 121 29
FZ 004 496 074 60 009 493 08 60 022 888 159 60
FH 012 562 103 55 034 661 125 55 052 1223 227 55
ZY 016 508 179 53 047 1152 220 53 120 1574 399 53
YT 016 381 131 32 016 313 117 32 054 627 248 32
NN 035 1273 327 36 026 1031 263 36 0.61 23.04 589 36
HN 019 526 140 48 017 374 091 48 036 886 230 48
XS 003 378 122 60 0.06 352 081 60 009 6.09 203 60




Table S4. Seasonal average concentrations and deposition fluxes of gaseous NHj at twenty-seven monitoring sites in eastern China.

Air concentrations

Dry deposition fluxes

Sites Spring Summer Autumn Winter Spring Summer Autumn Winter
CAU 121+19 16.0+2.4a 11.2+16b 56+15c 3.8+ 0.6b 7.8x1.1a 4.1+0.6b 1.3+0.3c
YA 11.7+14a 12.2+3.9a 89+32ab 63x1.1b 3.4+04a 34+11a 22+08ab 15+0.3b
DL 3.8+ 1.0a 51+12a 35+1.3a 1.2+0.4b 42+ 11a 55+ 1.3a 4.1+ 1.5a 0.6 +£0.2b
SZ 9.7+1.9b 149 +2.5a 9.0£29% 42%14c 3.1+£0.6b 7.3+1.2a 34+1.1b 1.0+£0.3c
Qz 174+57a 18.2+4.6a 13.3+3.8a 12.8+8.8a 4.8 +1.6a 58+ 1.5a 3.7+11a 3.0+21a
YQ 7.7+0.8a 6.0 £ 0.6a 3.1+£0.7b 2.7+2.1b 2.0+0.2a 2.0+0.2a 09+0.2b 0.6 £0.5b
ZMD 11.3+4.0a 9.8+4.1a 108+29a 9.3+0.9a 3.8+1.3a 3.1+13a 2.9+0.8a 2.2+0.2a
YL 7.6+2.8a 109 £6.3a 8.5+ 3.8a 6.3+2.1a 24+09ab 4.3x25a 27+13ab 15%0.5b
YC 109+22b 17.0+2.0a 122+23ab 9.2x2.1b 26+05b 49+0.6a 3.1+0.6b 2.1+0.5b
GZL 7.3x0.6b 11.7 £ 2.4a 52+0.3b 1.3+0.6¢c 1.8+0.2b 55+1.2a 1.8+£0.1b 0.2+0.1c
LS 170+35a 132+25ab 11.9+19b 51+x1.7c 4.0+0.8b 55+ 1.1a 3.6 £0.6b 1.0+0.4c
LSD 5.0+ 0.9b 94 +24a 48+22bc 19+0.4c 2.6 £0.5b 52+ 14a 24+ 1.1b 0.5+0.1c
CD 4.9+0.7b 6.9+1.2a 3.3£09b 1.1+ 0.5¢c 3.6+05ab 4.8=x1.0a 3.0£0.8b 0.6+0.3c
NJ 7717 10.2+2.1 3611 38%£0.1 26+0.6 3.8+£08 1.1+0.3 09+0.0
BY 7.4+1.2b 9.9+2.0a 9.4+08ab 4.7%£0.8¢C 2.2+ 0.4b 3.1+£0.6a 3.3%£0.3a 1.4+0.2c
WJ 148+3.8a 16.2+6.9a 10.1+£38a 88+1.7a 45+1.1ab 59+25a 2.6 £1.0b 2.1+£0.4b
WX 6.3+ 1.9b 96x17a 51+09c 3.2+0.5c 1.9+ 0.6b 3.3+0.6a 1.8+0.3b 0.8+0.1c
TJ 40+25ab 53%14a 24+ 1.2b 1.5+£0.8b 1.1+£0.7ab 1.8+0.5a 0.9+0.4b 0.4+0.2b
FYA 6.4+16ab 11.2+49a 54+0.2ab 3.8+0.5b 21+05ab 3.6+1.8a 1.6+0.0ab 08+0.3b
Z] 7.6 £ 1.5a 9.3+1.9a 6.6 £ 1.6a 33+13b 1.9+0.4a 2.6 +£0.5a 2.3+ 0.6a 0.8+0.3b
FZ 1.7+05ab 3.0+1.2a 1.4+0.2b 1.0+ 0.6b 1.2+0.4b 2.2+0.9a 1.1+0.2b 0.7+0.4b
FH 6.9+23ab 7.5%25a 59+16ab 34x15b 2.5+0.9a 3.1+1.0a 22+0.6ab 0.8x0.4b
Y 7.7+ 1.4a 5.7 £ 2.0ab 43+12bc 29+0.5c 2.0+ 0.4a 1.9+ 0.6a 1.1+0.3b 0.7+£0.1b



YT 3.3+x0.7b 9.3+0.8a 2.6+1.4b 1.5+0.7b 1.0+0.2b 3.4+0.2a 0.8+0.4b 0.4+0.2b

JJ 7.1+1.2a 5.2+ 2.1ab 3.3+0.8b 2.4+0.4b 2.1+ 0.4a 1.9+0.8a 1.1+03ab 0.6+0.1b
HN 41+0.7ab 7.0+2.8a 2.2+0.9b 1.8 +0.6b 1.4+0.2b 2.7+1.1a 0.9+0.4b 0.4+0.2b
XS 27+13ab 35+13a 1.8+0.7ab 1.5%0.5b 09+05ab 1.4+0.5a 0.7+0.3ab 0.4+0.1b

The data shown are the seasonal means + standard deviations of observation periods (sampling period for each site are given in Table S1).
Different letters in the columns of “air concentrations” and “dry deposition fluxes” indicate significant difference between the seasons at p<0.05.
The full names of all the sites are presented in Table S1.



Table S5. Seasonal average concentrations and deposition fluxes of gaseous NO, at twenty-seven monitoring sites in eastern China.

Air concentrations

Dry deposition fluxes

Sites Spring Summer Autumn Winter Spring Summer Autumn Winter
CAU 120+1.7a 127+17a 143+33a 125+21a 19+02c 42+06a 29%x08b 0.3+0.0d
YA 125+1.8a 120+22a 150x20a 151+23a 19+02a 17+03ab 14+£02b 0.7%x0.1c
DL 9.1+4.2a 8.4+ 4.4a 86+3.7a 83+38a 0.1+£01a 02%x0l1a 02%+0l1a 0.1£0.0a
SZ 8.8+£0.9a 7.4 +1.0a 74+08a 9.0zx21la 14+01b 24+03a 13x02b 0.2+0.0c
Qz 6.8 £ 1.5b 73x15ab 8.0+09ab 9.7x1.7a 09+02a 12+02a 09+£0l1la 03%0.1b
YQ 6.7+1.7a 6.8 £ 1.6a 75+06a 6.8+1.8a 06+£01b 14%£03a 08+0.1b 0.1£0.0c
ZMD 9.3+x09b 8.0+0.5Db 95+10ab 10.5%1.6a 19+£02a 15+01b 1.1+0.1c 0.7+0.1d
YL 7.2+19ab 59=x1.1b 7.8+04ab 9.3x+1.8a 13+03a 15+03a 11+02a 03%0.1b
YC 9.9+209a 85+ 21a 9.9+22a 11.3+£3.0a 09+0.2ab 11+03a 08+£0.2ab 0.3+0.1b
GZL 4.3+ 1.0a 58+ 1.1a 50+05a 6.0x15a 04+0.1b 19+04a 06x£02b 0.04+0.01c
LS 38+%1.7a 55+ 0.6a 38+£09a 3.6%+1.0a 03+£01b 15%+02a 04+0.1b 0.03%0.0lc
LSD 45+14bc 3.4%0.7c 6.0x24ab 7.5+0.3a 04+01la 04zx0.1a 0.5+0.2a 0.3+0.0a
CD 6.5+£05ab 5.1+0.5b 52+07b 7.1+16a 0.04 +0.00a 0.04 +0.00a 0.04 +£0.00a 0.05%0.0la
NJ 12.0+0.9 7.8x0.7 85+1.6 10.9+0.8 15+0.2 1.2+0.1 1.1+04 04+0.0
BY 10.7+£20a 94+2l1lab 76%£10b 7.7x0.7b 10+£02a 11+02a 11+0l1a 0.7%0.1b
WJ 74+14ab 59+1.4b 6.6x0.6b 10.4%3.4a 09+02a 11+03a 05+£01b 05%0.1b
WX 6.8 £0.3a 4.7+0.7a 80x27a 75+14a 08+£0.0ab 08%0.1ab 12+04a 04+£0.1b
TJ 26+06bc 19+0.2c 29+03b 43zx0.4a 0.3£0.1bc 03%+0.0ab 04+0.1a 0.2+0.0c
FYA 6.0+ 1.3a 57+ 1.0a 83+08a 84+24a 08+02a 09+0.1a 07x£0.2ab 0.3x0.1b
Z] 53+0.4a 32+£08b 45%x08a 5.1+0.6a 04+£00b 04%£01b 08+0.1a 04£0.0b
FZ 4.1 +0.5a 3.4+0.4b 1.7+£02c 3.0+x0.4b 09+0.1a 08+01a 04£01b 04x0.1b
FH 6.7+1.2b 44+1.1c 55+0.6bc 8.4+0.9a 14+03a 12+03ab 12+0.2ab 0.8+0.1b
VA4 45+08ab 27x0.4c 35+0.6bc 4.6+0.2a 04+01a 04+01a 03£01b 0.2+0.0c



YT 3.2+0.7ab 2.0x0.4b 24+0.2ab 3.5+0.4a 04+01lab 04+01la 03+0.0ab 0.2+0.0b

JJ 54+0.7ab 35+04bc 3.3+0.9c 6.8 £0.9a 04+01lab 05+01a 04+0.1ab 0.2%0.0b
HN 3.8+09c 2.7+0.9c 45+04b 6.1+0.8a 06+0.1bc 06+02b 09%0.J1a 0.4=x0.0c
XS 49+1.2b 28+09b 49+x08b 82+2la 0.7+0.2ab 06+02b 10+02a 05%0.1b

The data shown are the seasonal means + standard deviations of observation periods (sampling period for each site are given in Table S1).
Different letters in the columns of “air concentrations” and “dry deposition fluxes” indicate significant difference between the seasons at p<0.05.

The full names of all sites are presented in Table S1).



Table S6. Seasonal average concentrations and deposition fluxes of gaseous HNO3 at twenty-seven monitoring sites in eastern China.

Sites

Air concentrations

Dry deposition fluxes

Spring Summer Autumn Winter Spring Summer Autumn Winter

CAU 1.9+0.8a 1.9+0.2a 1.8+0.3a 2.3+0.8a 3.5+15b 6.3£06a 46x07b 0.6+0.2c
Y4 23+05ab 2.8+0.5a 15+£0.7bc 1.0£0.7c 3.6+0.7a 3.9+0.8a 08+£04b 0.2+0.2b
DL 1.1+0.5a 1.3+0.4a 1.0+0.3a 0.7+ 0.4a 1.2+0.6a 1.5+0.4a 1.3+0.4a 0.7+ 0.4a
SZ 1.3+0.3b 1.3+0.5b 15+0.3ab 2.0+0.5a 27+06b 43x15a 35+£06ab 05%0.1c
Qz 1.8+0.3a 1.8+0.8a 1.2+0.4a 1.6 £ 0.6a 2.7 £0.6a 2.3+ 1.0a 1.0£03b 04£0.2b
YQ 1.3+0.5a 1.0+ 0.4a 1.0+£0.1a 1.3+0.5a 1.0+04ab 1.6+0.5a 09+£02b 0.2%0.1c
ZMD 1.6 £ 0.5a 1.8+0.3a 2.0 £ 0.6a 2.2+0.7a 2.9+0.9a 2.9 £ 0.6a 1.5+ 0.5b 1.2+0.3b
YL 1.1+£0.2c 1.2+0.0bc 15+£02ab 1.7%0.3a 14+0.2ab 1.6+0.0a 1.1+03b 04z%0.1c
YC 1.2+0.1a 1.9+0.1a 19+1.1a 13+1.2a 0.4+£0.0bc 21+0.1a 1.1+06b 0.2%0.2c
GZL 0.9+0.0a 09+0.1a 1.2+0.4a 1.3+0.4a 0.6+0.1b 1.8+0.1a 1.4 +£0.5a 0.2+0.0c
LS 09+£02ab 1.0x+04ab 0.7+0.2b 1.4 +£0.5a 0.6+0.1b 2.0+£0.8a 0.7£03b 0.2%0.1b
LSD 1.1+0.1a 09+£03ab 0.7+0.2b 1.0+ 0.2ab 0.8+0.1ab 1.2+0.4a 06+£02b 0.6+0.2b
CD 1.1+0.2a 1.2+0.2a 1.0+£0.2a 1.2+0.2a 09+0.2a 0.8+0.1a 1.0+£0.2a 1.1+0.2a
NJ 1.6+04 1.8+05 1.6+0.6 22108 2.3+0.3 28107 1.3+05 05+£0.2

BY 1.4+ 0.4a 1.7+ 0.4a 1.2+0.6a 1.2+0.2a 1.2+0.4bc 2.3x0.6a 1.8+£0.8ab 0.6+0.2c
WJ 2.0+0.3a 1.5+0.2b 15+0.3ab 1.8+0.3ab 2.0+ 0.3a 1.7+0.2a 0.7£02b 0.6%0.1b
WX 1.3+0.2a 1.3+0.3a 1.1+0.5a 1.4+0.3a 1.0+0.2ab 15+0.3a 1.1+0.5a 0.4+0.1b
TJ 09+0.3a 0.7+0.1a 0.7+0.2a 09+0.1a 0.8+0.4a 1.0+£0.2a 09+0.3a 0.3+£0.0b
FYA 1.3+0.3a 1.4+0.2a 1.4+0.3a 1.5+0.3a 1.9+ 0.6a 1.7+0.3a 1.0+04ab 04+£0.1b
Z) 0.8+0.3a 0.4+0.1b 09+0.2a 1.0+£0.1a 05+£0.2b 05+£0.1b 1.4+0.2a 0.6+0.1b
FZ 05+£0.1ab 0.6%0.2a 03+£02b 0.3x0.lab 0.8+0.2a 1.0+£0.3a 0.6+0.3a 0.6+0.2a



FH 1.1+03ab 09+0.2b 1.0+0.3b 1.5+0.2a 2.0 +£0.5a 1.5+0.3a 1.7 £ 0.6a 2.1+0.4a

Y 1.3+0.5a 0.6+0.2b 0.7+0.3b 1.2 +0.2ab 0.7+0.3a 0.8+0.3a 05+0.2ab 0.2+0.0b
YT 0.6 +0.3a 0.4+0.1a 0.4+0.1a 0.5+0.2a 0.6 +0.3a 0.5+0.1a 0.4+0.1a 0.2 +0.0a
JJ 1.7+0.7a 1.4+0.8a 1.2 +£0.6a 1.6 +0.4a 0.7+03ab 19+1.0a 09+05ab 0.3+0.1b
HN 0.9+0.3a 0.6 +0.2a 0.7+0.2a 0.7+0.2a 1.1+0.4a 1.0+0.3a 0.9+0.3a 0.4+0.1b
XS 0.8+0.2a 0.9 +0.4a 0.9+0.2a 0.9+ 0.4a 1.0+0.3ab 1.3+0.5a 1.2+0.3a 0.5+0.2b

The data shown are the seasonal means + standard deviations of observation periods (sampling period for each site are given in Table S1).
Different letters in the columns of “air concentrations” and “dry deposition fluxes” indicate significant difference between the seasons at p<0.05.

The full names of all sites are presented in Table S1.



Table S7. Seasonal average concentrations and deposition fluxes of particulate NH," at twenty-seven monitoring sites in eastern China.

Air concentrations

Dry deposition fluxes

Sites Spring Summer Autumn Winter Spring Summer Autumn Winter
CAU 7.9 £ 3.6a 104+3.7a 7.8x2.0a 8.8+ 1.6a 1.5+0.7a 20x0.8a 1.2+0.3a 1.0+£0.2a
zZ 82+21b 123+45b 10.7+17b 18.9+4.6a 1.6 +£0.4a 2.5+0.9a 1.6+0.3a 2.0+ 0.5a
DL 3.9+0.8a 45+ 1.6a 3.9+0.3a 55+0.9a 0.2+0.1b 0.3+x0.1ab 0.3+0.0ab 0.4x0.1a
SZ 6.2+ 2.2a 8.7+21a 6.3+1.9a 6.6 +2.0a 1.2+04ab 1.7+04a 09+0.3b 0.7+£0.2b
Qz 15.3+10.5a 242+122a 157+9.7a 23.5*12.6a 29+ 109a 5.1+2.6a 22+ 14a 2.3%1.3a
YQ 4.6 +1.4a 5.1 +0.6a 5.0 £ 0.6a 58+ 14a 09+03ab 1.2+0.2a 0.7+0.1b 0.6 +0.2b
ZMD 115+54ab 127+4.0a 88+4.2ab 52+0.7b 2.1+ 1.0a 2.1 +0.6a 1.3+0.6ab 0.6£0.1b
YL 4.8+ 2.7a 6.3 2.4a 41+18a 7.0x4.2a 0.9 £ 0.5a 1.4 +£0.6a 0.6 +0.3a 0.8 £ 0.5a
YC 8.9 £0.8bc 279+19a 7.3+£0.9c 13.1+2.8b 1.6+0.2b 50+0.3a 1.0+0.2c 1.3+0.2bc
GZL 49+ 23a 6.1+ 2.6a 3.9+0.8a 5.0 £ 0.5a 0.8+0.3ab 1.0+0.5a 0.4+0.1b 0.4+0.1b
LS 8.3+5.1a 9.8+3.1a 59+1.0a 6.0 + 1.6a 1.3+0.8ab 1.6+0.5a 0.6+£0.1b 0.4+0.1b
LSD 48+0.7a 5.6 + 3.3a 45+0.8a 6.5+1.4a 0.6 £0.1a 0.7 +0.4a 0.5+0.1a 0.7+0.2a
CD 5.2+0.8a 55+ 1.0a 4.6 +1.5a 43+ 14a 0.2 +0.0a 0.3+0.0a 0.3+0.1a 0.3+0.1a
NJ 56+24 44+18 54+0.3 7805 09+0.3 05%0.2 0500 09+0.1
BY 3.6 +0.8a 3.8+0.8a 34+11a 45+0.3a 0.5+0.1a 0.3+£0.1b 0.3+£0.1b 0.6 +0.0a
WJ 8.9 + 0.5a 3.7+ 15a 6.5+£2.7b 123+ 1.3b 4.3+ 1.0a 3.4 +0.6a 1.0+£0.2b 1.3+0.5b
WX 42+13a 46+1.7a 5.2+0.6a 6.5+ 1.0a 0.6 +0.2a 0.4+0.2a 0.6 +0.1a 0.7+0.1a
TJ 3.6+13a 33+12a 45+1.1a 5.4 +25a 0.5+0.2a 0.4+0.1a 0.6 +0.2a 0.7+0.3a
FYA 49+1.3b 4.4 +0.4b 52+12b 8.7x12a 0.8+0.2a 0.6 +0.1a 0.6 +0.1a 0.8 +0.1a
Z] 3.6 +2.5a 2.0x+0.3a 4.1 +0.6a 4.6 +1.6a 0.5+0.3a 0.1+0.0b 04+0.1ab 0.6+0.2a



FZ 2.8+ 0.7a 1.6+0.3b 21+05ab 2.4+0.6ab 0.3+0.1a 0.1+£0.0b 0.2+0.0ab 0.2x0.1ab
FH 3.6+1.0a 4.2+ 1.4a 3.9+15a 45+ 1.3a 0.5+0.1a 0.4+0.1a 0.4+0.2a 0.5+0.2a
Y 5.0+ 2.1ab 3.5+£1.3b 4.2+ 1.4b 7.2+ 1.4a 1.0+£04a 0.6 £0.2a 0.6 £0.2a 1.0+£0.2a
YT 29+ 11a 2.7£0.8a 2.4+£0.9a 2.7 £0.6a 0.5%0.2a 0.4+£0.1a 0.3£0.1a 0.4£0.1a
JJ 8.9 £ 0.5ab 3.7x1.5c 6.5+27bc 12.3+1.3a 1.8+0.1a 0.6 +£0.2b 0.9+0.4b 1.9+0.2a
HN 3.5+0.6a 3.4+ 14a 45+1.2a 54+13a 05+0.1ab 0.3%x0.1b 0.6+0.2ab 0.7+0.2a
XS 3.6x0.7a 3.2x0.7a 4.0+1.5a 4.1+1.6a 0.5%0.1a 0.3£0.1a 0.5+£0.2a 0.5%0.2a

The data shown are the seasonal means + standard deviations of observation periods (sampling period for each site are given in Table S1).
Different letters in the columns of “air concentrations” and “dry deposition fluxes” indicate significant difference between the seasons at p<0.05.

The full names of all sites are presented in Table S1.



Table S8. Seasonal average concentrations and deposition fluxes of particulate NO3™ at twenty-seven monitoring sites in eastern China.

Air concentrations

Dry deposition fluxes

Sites Spring Summer Autumn Winter Spring Summer Autumn Winter
CAU 47+16ab 42x12b 59+1.1ab 6.5+0.8a 0.9+0.3a 0.8+0.2a 09+0.2a 0.7+0.1a
Y4 48+ 1.1b 4.3+0.5b 7.1+£2.2b 13.3+4.5a 09+0.2a 09+0.1a 1.0+0.3a 1.4 +0.5a
DL 25+13a 2.1+£0.8a 1.8+0.9a 3.6+1.7a 0.2+0.1ab 0.2+0.1ab 0.1x0.1b 0.3+0.1a
SZ 3.3+0.7a 29+0.9a 3.9+ 0.6a 4.0+ 14a 0.6 +£0.1a 0.5+0.2a 0.6 +£0.1a 0.5+0.1a
Qz 45+23b 3.7+ 1.6b 6.2+28ab 9.7+4.0a 0.9+0.4a 0.8+0.3a 0.9+0.4a 0.9+0.4a
YQ 2.7+0.9a 2.2 £0.6a 2.9+0.8a 3.1+13a 0.5%0.2a 05%0.2a 0.4+0.1a 0.3+0.1a
ZMD 3.7+x0.7bc  3.1+0.6C 54+0.8ab 6.8+2.0a 0.7 £ 0.1ab 0.6+0.1b 0.8+0.1a 0.8+0.2a
YL 3.2+0.7b 24+03b 41+0.7b 7.5%2.2a 0.6 £ 0.1ab 0.5+0.1b 0.5+0.1ab 0.8+0.2a
YC 41+08ab 3.0%£0.3b 39+12ab 6.6+1.5a 0.7+0.1a 0.6 +£0.1a 0.5+0.2a 0.6 +0.1a
GZL 1.7+0.4a 1.7+0.3a 2.3+0.8a 2.5%0.8a 0.3+0.1a 0.3+0.0a 0.2+0.1a 0.2 £0.0a
LS 1.6 +0.8a 1.7+ 0.4a 2.0 £0.5a 2.4 +0.8a 0.3+0.1a 0.3+£0.1a 0.2+0.1a 0.2+0.1a
LSD 21+04ab 15%0.3b 1.5+0.7b 3.1+£0.9a 0.3+0.1a 0.2+0.0a 0.2+0.1a 0.3+0.1a
CD 3.1+04a 24 +0.3a 2.7+0.5a 2.7x0.7a 0.1+0.0a 0.1+0.0a 0.2 +0.0a 0.2+0.1a
NJ 35+£08 25+0.2 2.7+0.9 3.8%£05 0.6£0.0 0.2+£0.0 0.3+£0.1 04+0.1
BY 3.0+£0.7a 2.3+ 0.4a 2.2 £0.6a 29+0.2a 0.4+0.1a 0.2+0.0b 0.2+£0.1b 0.4 £0.0a
WJ 2.7x0.8b 20x0.7b 28x0.7ab 4.6+ 1.5a 0.5+0.2a 0.4+0.1a 0.4+0.1a 0.6 +0.2a
WX 1.7 +0.5a 1.3+0.4a 19+14a 2.9+ 0.6a 0.2+0.1ab 0.1£0.0b 0.2+0.2ab 0.3+0.1a
TJ 09+0.3b 0.5+£0.0b 1.3+ 0.6b 2.5+1.0a 0.1+£0.0b 0.1£0.0b 0.2+0.1ab 0.3+0.1a
FYA 2.8+ 0.4a 2.1+£0.1a 3.0+14a 45+23a 0.4+0.1a 0.3£0.0a 0.3+£0.2a 0.4+0.1a
Z] 23+0.7ab 1.1+0.2b 22+04ab 34+15a 0.3£0.1ab 0.1+£0.0c 0.2+£0.0bc 0.4 +0.2a



FZ 14+0.1a 1.1+0.1a 1.1+0.5a 1.2+0.2a 0.2 £0.0a 0.1£0.0a 0.1£0.0a 0.1 £0.0a
FH 19+03ab 1.1+£04c 16+0.7bc 2.7+0.4a 0.3 £0.0ab 0.1+0.0c 0.2+0.1bc 0.3£0.0a
ZY 1.6+0.4bc 0.7£0.4c 19+1.0ab 29+0.5a 0.3+0.1a 0.1+£0.1b 0.3+0.1ab 04+0.1a
YT 1.3+0.4a 0.8+0.1a 0.9 £ 0.6a 1.2+0.3a 0.2+0.1a 0.1+£0.0a 0.1+0.1a 0.2+0.0a
JJ 29+0.7ab 1.7+0.8b 25+ 16ab 4.9+0.8a 0.6 +0.1a 0.3+0.1a 0.4+0.2a 0.8+0.1a
HN 1.4+£0.3b 0.6 £0.2b 1.3+£0.5b 3.2+19a 0.2+0.0b 0.1+0.0b 0.2+0.1b 0.4+0.2a
XS 1.2+0.6ab 0.7+£0.1b 1.2+04ab 2.0£1.0a 0.2+0.1a 0.1+£0.0a 0.2+£0.0a 0.2+0.1a

The data shown are the seasonal means + standard deviations of observation periods (sampling period for each site are given in Table S1).
Different letters in the columns of “air concentrations” and “dry deposition fluxes” indicate significant difference between the seasons at p<0.05.

The full names of all sites are presented in Table S1.



Table S9. Seasonal average concentrations and deposition fluxes of the total N, at twenty-seven monitoring sites in eastern China.

Sites

Air concentrations

Dry deposition fluxes

Spring Summer Autumn Winter Spring Summer Autumn Winter

CAU 38.6+45ab 453+3.6a 409x4.2ab 357+3.0b 11.7+22b 21.0+0.3a 13.6+1.3b 3.9+0.7c
Y4 39.6+29b 436+4.1b 432+20b 546%9.2a 114+12a 125+13a 7.0+x10b 5.9+0.9b
DL 205+6.5a 213+7.1a 189+48a 19.3+4.7a 59+ 1.6a 7.7+17a 6.0+14a 21+0.2b
SZ 294 +34ab 352+21a 281x52ab 259+4.4b 9.0+1.1b 16.3+£13a 96+1.2b 29+0.6¢c
Qz 459+ 18.2a 55.2+16.5a 445+ 14.6a 57.3+22.6a 122+42ab 152+43a 8.7+26ab 7.0+3.6b
YQ 230+11a 21.2+22ab 195+1.1b 19.7+2.4b 51+0.5b 6.6+08a 3.6+02c 19+0.4d
ZMD 374 +8.7a 354+72a 36.6x6.2a 34.0+3.7a 11.3+1.6a 101+12a 7.7+09b 55+0.6¢c
YL 239+6.7a 266+82a 26.0+43a 31.7+7.7a 6.6+17ab 93+29a 6.0+12b 38%1.0b
YC 349+52b 584+50a 352%+31b 416+3.1b 6.2+0.7bc 138+08a 65+05b 4.6+0.2c
GZL 19.1+26b 263+3.0a 175+22b 16.1+1.7b 39+£0.3b 105+1.0a 44+0.7b 1.0+0.1c
LS 31.6+80a 3l2+44a 243+29b 184+23b 6.5+1.2b 108+1.7a 55+0.8b 1.8+0.3c
LSD 175+10a 208x44a 175+25a 20.1+23a 4.7+0.4b 7.7+18a 42+0.7bc 2.4+0.4c
CD 20.7+12ab 21.1+18a 169%26ab 16.4+3.4b 49+04ab 6.0x11a 45+£07b 23£0.3c
NJ 30.5+2.0 268+17 21.7+t14 285+1.0 7.8+£04 86+15 42+08 31%£03

BY 262+30a 271+18a 238+17ab 21.0%+0.9b 53+0.8b 7.0+05a 6.8+06a 3.6x0.2c
WJ 485t 4.1a 44.7+11.2a 27.6+3.9b 34.7 £9.0ab 12.2 +0.8a 125+33a 52+12b 51+1.2b
WX 20.3+26a 214+24a 212+42a 216zx1lla 45+0.8b 6.2+06a 49+06b 26+0.2c
TJ 120+23a 11.8+1.l1a 11.8+23a 146 +£2.7a 29+08ab 3.7+04a 3.0+08a 18+0.3b
FYA 215+3.7a 248+42a 233+32a 269+38a 6.0+02ab 7.0+15a 4.1+0.7bc 2.7+0.4c
Z) 196+43a 159+16a 182+27a 17.4+3.1la 3.5+£0.8b 3.7+£05b 50x£07a 28+£0.4b
FZ 106+13a 96+1.3ab 6.7+0.6¢c 7.9+ 1.5bc 33+06ab 43+10a 24%0.3bc 2.0+0.6¢c
FH 202+3.7a 180+22a 179%+2l1a 205+19a 6.6 + 1.5a 6.2+12ab 5.6+0.7ab 45+0.4b



Y 20.1+23a 132+34c 146x+3.0bc 18.8=+*1.8ab 4.5+ 0.6a 38+11lab 28+0.7b 26+0.3b

YT 11.2+2.1b 152+13a 8.6+0.3b 9.6 +0.6b 2.7+0.8b 49+04a 19+0.2bc 1.2+0.1c
JJ 259+14ab 155+46¢c 16.8+53bc 28.0+1.6a 5.5+ 0.5a 52+19 36+12a 3.7+0.3a
HN 13.7+£13b 143+22ab 13.2+2.1b 17.3+1.5a 3.7+ 0.5a 46+10a 35+09b 22+0.2b
XS 13.2+13ab 11.0+24b 12.7+1.7ab 16.7 +3.6a 3.3+ 0.7ab 3.7+1l1la 3.6+05 21+0.2b

The data shown are the seasonal means + standard deviations of observation periods (sampling period for each site are given in Table S1).
Different letters in the columns of “air concentrations” and “dry deposition fluxes” indicate significant difference between the seasons at p<0.05.

The full names of all sites are presented in Table S1.



Table S10. Seasonal volume-weighted mean concentrations and wet/bulk deposition fluxes of NH,"-N in precipitation at twenty-seven

monitoring sites in eastern China.

Sites

\olume-weighted mean concentrations

Wet/bulk deposition fluxes

Spring Summer Autumn Winter Spring Summer Autumn Winter

CAU 2.8 2.6 2.9 3.9 1.7+ 0.9b 108+6.8a 25+20b 04+0.3b
Y4 4.5 3.2 1.6 3.8 2.6 8.0 4.5 1.3

DL 2.5 0.8 11 5.2 18+09ab 3.1£0.7a 12+04b 12x1.1b
Sz 3.2 2.2 1.8 6.1 15+10b 7.6+39a 18+16b 0.3%0.4b
Qz 3.0 4.0 2.6 3.8 2.2+ 15b 105+54a 19+09b 05+0.9b
YQ 2.8 2.1 1.5 2.7 20+£06b 50zx1.6a 22+14b 0.2+0.1b
ZMD 2.0 2.2 2.1 3.8 26+02a 58+3.8a 58+59a 15%0.9a
YL 2.2 2.3 2.1 6.6 28+09b 56+39 49+3.7ab 05+0.4b
YC 4.5 3.3 2.8 10.7 25+1.8b 104+3.1a 15+06b 32x3.1b
GZL 2.6 1.1 1.1 2.9 24+13ab 3.7+0.8a 1.1+0.2bc 0.7+0.1c
LS 2.0 1.3 1.9 4.2 16+05b 42+0.9a 1.7+14b 03+0.2b
LSD 2.1 1.9 1.9 1.6 19+24b  48+0.4a 20+£19 0.6+0.4b
CD 2.0 1.2 0.9 3.9 12+03b 37+13a 05+03b 1.0+0.8b
NJ 1.1 1.6 0.7 0.9 11+03 11.0+1.2 1.0+02 06%0.1
BY 0.6 0.3 0.4 1.0 35+13a 22+06ab 07+04b 11+1.0Db
wWJ 2.0 1.2 1.3 6.7 32+14b 64x27a 24+09 1.0+£0.9
WX 1.0 1.2 1.0 1.0 3.8£08ab 5.1+21la 2.0+ 1.3bc 0.8+0.6c
TJ 2.8 2.6 2.9 3.9 57+14a 37x1l4a 37+14a 53+28a
FYA 1.2 0.8 2.0 3.4 22+0.2 3.3+£06 25+33 1706
Z) 0.3 0.3 0.5 0.3 0.7+06ab 1.7+0.3a 15+0.6a 0.1+0.1b



FZ 0.7 0.4 0.5 0.5 3.1+12a 3.1+11a 18+23a 11%0.4a

FH 0.9 0.4 0.4 1.6 2.8+ 0.8a 2.8 +0.6a 15+1.0a 34+22a
Y 1.9 1.0 1.0 3.3 3.7+23ab 55+20a 1.8+10b 1.0+1.0b
YT 1.0 1.0 0.8 11 2.2+ 0.2 5.8+0.8 22+0.1 03%+03
JJ 2.5 1.3 1.5 5.6 6.0 +1.5a 6.4+ 2.4a 29+18a 3.7+3.3a
HN 1.0 0.9 0.9 1.4 51+1.3b 39+23ab 21+11a 24+13a
XS 1.1 0.5 1.0 1.6 6.31+4.8b 24+1.2a 23+14a 2.6+0.7ab

The data on wet/bulk deposition fluxes are the seasonal means + standard deviations of observation periods (sampling periods at all sites are
given in Table S1). Different letters in the “wet/bulk deposition fluxes” column indicate significant difference between the seasons at p<0.05.

The full names of all sites are presented in Table S1.



Table S11. Seasonal volume-weighted mean concentrations and wet/bulk deposition fluxes of NOs-N in precipitation at twenty-seven

monitoring sites in eastern China.

Sites

\olume-weighted mean concentrations

Wet/bulk deposition fluxes (Mean + SD)

Spring  Summer Autumn Winter Spring Summer Autumn Winter

CAU 3.5 2.0 3.5 4.0 2.1 +£0.6bc 8.3+22a 31+15b 04x0.3c
Y4 4.6 2.1 1.6 2.8 2.7 5.1 4.4 0.9

DL 2.7 1.6 3.3 55 1.9+0.7bc 6.0+ 1.8a 3309 13%09c
SZ 2.3 2.4 1.8 3.0 1.1+ 0.6b 8.4+6.1a 18+14b 0.1+0.2b
Qz 2.7 2.1 2.0 4.5 1.9+ 2.0b 55+ 1.6a 15+10b 0.6+1.1b
YQ 2.7 1.9 2.7 3.6 2.0 £ 0.5ab 45+ 1.5a 38+x27a 0.2%+0.2b
ZMD 2.2 1.7 1.9 2.6 2.9+ 15a 45+1.8a 53+6.2a 10+£0.2a
YL 1.8 1.4 1.3 4.3 2.3£0.9a 3.2+27a 30+x17a 0.3%+0.3a
YC 4.0 2.0 2.7 4.2 2.3+ 1.8ab 6.4 +3.2a 1.5+0.9ab 1.3+0.8b
GZL 2.6 1.4 1.5 2.8 2.5+ 1.0ab 4.6 +2.5a 15+05b 0.6+0.1b
LS 2.8 1.1 1.5 6.0 2.3+ 0.6b 3.6 +0.9a 1.4+ 0.4bc 0.4+0.5c
WW 3.8 1.4 1.6 2.8 0.8£0.8ab 1.0+ 0.4a 0.3£0.2ab 0.1+£0.1b
LSD 1.4 1.2 1.9 1.2 1.2 +0.7ab 3.1+1.6a 20+1.7ab 0.4+0.2b
CD 3.2 1.3 1.6 6.1 1.9+0.6b 3.9+0.9a 1.0+05b 1.6+1.0b
NJ 1.4 1.7 1.2 1.4 1.4+0.7 116+21 1.7+09 14+0.2
BY 0.8 0.9 1.5 1.7 4.7 +1.8ab 6.9+ 2.8a 30+11b 1.7+0.6b
WJ 4.8 1.0 1.8 7.3 7.8%2.2a 5.4 + 3.2ab 3.2+0.8bc 1.1+0.7c
WX 0.9 1.0 0.8 1.0 3.4+0.7a 4.1+39a 1.7+05a 0.8+0.6a
TJ 35 2.0 35 4.0 40+1.1a 1.9+0.7a 31+14a 4.0%2.0a
FYA 1.0 0.9 1.9 2.5 1.8+05 3.8+£17 2422 13x06



Z) 0.6 0.3 0.7 2.3 1.2+0.9a 1.9+0.3a 21+06a 08=*1.0a

FZ 0.8 0.3 0.6 0.6 3.6 +2.0a 2.8 +1.5a 21+18a 13+0.6a
FH 1.0 0.5 0.7 1.9 3.1+12a 3.7+0.7a 25+04a 4.0%209a
Y 2.0 1.0 1.3 3.5 3.8+ 1.2ab 5.1+1.8a 2.2+0.6bc 1.0+0.7c
YT 0.7 0.5 0.5 2.2 15+04 3.0+£0.2 15+06 0.7+0.6

JJ 1.5 0.7 1.0 4.4 3.6 +0.3a 34+14a 20+x12a 3.0%1.2a
HN 0.6 0.4 0.6 11 2.9+0.8a 1.6 £ 0.4a 15+08a 19+1.0a
XS 0.5 0.3 0.6 1.2 3.1+1.8a 1.3+0.5a 1.5+0.8a 1.9+0.8a

The data on wet/bulk deposition fluxes are the seasonal means + standard deviations of observation periods (sampling periods at all sites are
given in Table S1). Different letters in the “wet/bulk deposition fluxes” column indicate significant difference between the seasons at p<0.05.

The full names of all sites are presented in Table S1.



Table S12. Seasonal volume-weighted mean concentrations and wet/bulk deposition fluxes of TIN (the sum of NH;"-N and NO3-N) in

precipitation at twenty-seven monitoring sites in eastern China.

\olume-weighted mean concentrations

Wet/bulk deposition fluxes (Mean + SD)

Sites Spring Summer Autumn Winter Spring Summer Autumn Winter
CAU 6.3 4.6 6.4 7.9 39+£1.2b 19.1+£89a 56+29b 0.8+0.6b
YA 9.1 5.3 3.2 6.6 5.2 13.1 8.9 2.2

DL 5.2 2.4 4.4 10.7 3.7+1.1b 9.2+1.3a 45+1.3b 2.4+1.9b
SZ 55 4.6 3.6 9.1 2.7+15b 16.0£9.8a 3.6+3.0b 0.4+£0.6b
Qz 5.7 6.1 4.6 8.3 4.1+ 3.0b 16.0+6.3a 34x1.7b 1.1+£2.0Db
YQ 55 4.0 4.2 6.3 4.0 £ 1.0bc 9.6+2.9a 6.0£38ab 0.4x0.3c
ZMD 4.2 3.9 4.0 6.4 55+ 1.3a 10.3+5.3a 11.0+12.0a 25%1.1a
YL 4.0 3.7 34 10.9 5.0 £ 1.6ab 8.8 £ 6.6a 79+£51ab 0.7x0.7b
YC 8.5 53 55 14.9 4.8 + 3.6b 16.8+6.0a 30+x14b 44+39b
GZL 5.2 2.5 2.6 5.7 4.9 +2.3ab 8.3+ 3.0a 26+05bc 13%0.2c
LS 4.8 2.4 34 10.2 3.9+£1.0b 7.8 £0.6a 31+£1.7b 0.6 £0.8c
wWw 8.9 4.9 4.9 7.4 1.8+ 1.5ab 3.6+1.2a 1.1+0.7b 0.3+0.3b
LSD 35 3.1 3.8 2.8 3.1+£27b 7.9+1.8a 40+36ab 1.0+0.5b
CD 5.2 2.5 2.5 10.0 3.1+0.9b 7.6 £2.0a 1.5+0.7b 26 1.8b
NJ 2.5 3.3 1.9 2.3 26+1.0 226 +3.3 26+0.7 20+0.3
BY 1.4 1.2 1.9 2.7 8.2+22a 9.1+28a 3.8+£1.3b 2.7+0.8b
WJ 6.8 2.2 3.1 14.0 11+2.9a 11.8+4.1a 5.6+1.5b 2.1+ 1.6b
WX 1.9 2.2 1.8 2.0 7.3+ 1.5ab 9.1+4.9a 3.7+£18ab 16x1.2b
TJ 6.3 4.6 6.4 7.9 9.7 +2.5a 5.6 +2.0a 6.8 +2.8a 9.2+4.8a
FYA 2.2 1.7 3.9 59 41+0.6 7.1+£23 49+54 30£1.2
Z] 0.9 0.6 1.2 2.6 1.9+0.9ab 3.6+0.3a 3.5+ 1.0a 09+11b
FZ 1.5 0.7 1.1 1.1 6.7 £ 3.0a 5.9 + 2.5a 39+4.1a 2.4 +0.9a



FH 1.9 0.9 11 3.5 59+ 18a 6.6+ 1.1a 4.0+ 1.0a 7.5+5.0a

Y 3.9 2.0 2.3 6.8 7.5+ 2.4ab 10 + 3.0a 43+10bc 20x1.7c
YT 1.7 1.5 1.3 3.3 3.7+0.6b 8.8+ 1.0a 3.7+0.7b 1.0+0.9b
JJ 4.0 2.0 2.5 10.0 9.6 +1.8a 9.8+3.7a 4.9 + 3.0a 6.7 £ 3.3a
HN 1.6 1.3 1.5 2.5 8.1+ 2.0a 5.5+ 2.7a 3.6+1.8a 43 +2.2a
XS 1.6 0.8 1.6 2.8 9.4 + 6.4a 3.7+ 1.6a 3.8+1.9a 4.5+ 1.5a

The data on wet/bulk deposition fluxes are the seasonal means + standard deviations of observation periods (sampling periods at all sites are
given in Table S1). Different letters in the “wet/bulk deposition fluxes” column indicate significant difference between the seasons at p<0.05.
The full names of all sites are presented in Table S1.



Table S13. Annual NH3 and NO, emissions over Eastern China and its contribution to

total emissions in China (Tg N a™)

Source Type Ecaﬁﬁgn Eastern China/China
Fertilizer® 7.3 93%
NH3 Livestock 1.8 76%
Human waste 14 93%
Fuel combustion® 0.6 93%
Natural 0.4 81%
Total 11.6 90%
Industry 3.1 92%
Power 2.5 88%
NO Transportation 2.1 91%
X Residential 0.3 90%
Natural® 0.5 68%
Total 8.5 89%

*Fertilizer NHz emissions include both chemical fertilizer and manure fertilizer.

®NH; emissions from fuel combustion in power plant, industry, transportation and
residential.

‘Natural NO, emissions from soil, lighting and biomass burning.



