SM Decina et al. — Supporting Information

WebTable 1. Publications used in this analysis

Paper Year  First author Region Country Location Latitude Longitude Type Measurement

1 2018 Khan Southeastern Asia ~ Malaysia ~ Petaling Jaya 3.127887 101.594488 Wet C

2 2018 Decina North America USA Boston 42.360083 -71.05888 Bulk, TF D

3 2017 Song Eastern Asia China Chengdu 30.572815 104.066801 Bulk CD

4 2017 Ponette-Gonzalez South America Brazil Rio de Janeiro -22.906847  -43.172897 Bulk, TF D

5 2017  Li Eastern Asia China Qilian County 38.177021 100.253252 Wet C

6 2017  Liu Eastern Asia China Guiyang 26.647661 106.630153 Wet C,D

7 2017 Kurzyca Europe Poland Poznan 52.406374 16.925168 Bulk C
Poland Warsaw 52.229676 21.012229 Wet C
Poland Katowice 50.264892 19.023782 Wet C
Poland Wroclaw 51.107885 17.038538 Wet C

8 2017 Decina North America USA Boston 42.360083 -71.05888 TF D

9 2017 Chaturvedi Southern Asia India Mathura 27.492413 77.673673 Wet C,D

10 2017  Beysens Europe France Paris 48.856614  2.352222 Wet,Dew C

11 2017  Baysal Western Asia Turkey Istanbul 41.008237  28.978358 Snow C

12 2016 Xiao Eastern Asia China Xian 34.341574 108.93977 Wet C

13 2016  Wang Eastern Asia China Chengdu 30.572815 104.066801 Dry D
China Wanzhou 30.807667 108.408661 Wet,Dry D

14 2016 Tiwari Southern Asia India Delhi 28.704059 77.10249 Dust D

15 2016  Pandey Southern Asia India Dev Prayag 30.145947  78.599292 Bulk D
India Varanasi 25.317645 82.973914 Bulk D
India Kolkata 22.572646  88.363895 Bulk D

16 2016 Izquieta-Rojano Europe Spain Barcelona 41.385064  2.173403 Bulk, TF C.D
Spain Madrid 40.416775 -3.70379 Bulk, TF CD

17 2016  Hoseinzadeh Southern Asia Iran Khorramabad 33.464683  48.338964 Wet C
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24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

2016

2016

2016

2015

2015

2015

2015

2015

2015

2015

2015

2015

2015

2015

2015

2015

2015

2015

2015

2015

2014

Hall
Ciezka
Cheng

Vieira-Filho

Varenik
Tulloss
Sudalma
Ouyang
Muskala

Meena

Lewis
Kazemi
Huang

Gupta

deSouza
Chen
Bisht
Beyn

Araujo

Al Harbi

Rao

North America
Europe
Eastern Asia

South America

Europe

North America
Southeastern Asia
Eastern Asia
Europe

Western Asia

North America
Southern Asia
Eastern Asia

Southern Asia

South America
Eastern Asia
Southern Asia
Europe

South America

Western Asia

North America

USA
Poland
China

Brazil

Brazil
Ukraine
USA
Indonesia
China
Poland

Iraq
Iraq
Iraq

USA
Iran
China

India
India

Brazil
Taiwan
India
Germany

Brazil

Brazil
Kuwait

USA

Salt Lake City
Wroclaw
Nanjing

Sao Paulo
Cubatao

Sevastopol
Pleasanton
Semarang
Beijing
Krakow

Erbil
Slemani
Duhok

Greenville
Shahrood
Guangzhou

Delhi
Ghaziabad

Rio de Janeiro
Keelung
Varanasi
Geesthacht

Itabuna
Ilheus

Kuwait City

Boston

40.760779

51.107885

NA

-23.55052
-23.891615

44.61665

37.77493

-7.005145

39.9042

50.06465

36.206293
35.557045
36.867905

34.852618

36.406224

23.12911

28.704059
28.669156

-22.885898

25.127603

25.317645

53.437956

-14.788033
-14.793505

29.375859

42.360083

-111.891047

17.038538

NA

-46.63331
-46.424414

33.525367

-122.419416

110.438125

116.407396

19.94498

44.00887
45.435942
42.948857

-82.39401

55.016269

113.264385

77.10249
77.453758

-43.115221

121.739183

82.973914

10.361166

-39.278418
-39.04638

47.977405

-71.05888

Bulk
Wet
Wet,Dry

Wet
Wet

Wet
Bulk, TF
Wet
Wet
Dew

Wet
Wet
Wet

Dry
Wet
Bulk

Dust
Dust

Bulk
Wet
Wet
Wet,Dry

Bulk
Bulk

Dust

TF
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40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

2014

2014

2014

2014

2014

2013

2013

2013

2013

2013

2013

2013

2013

2012

2012

2012

2012

2012

Riha
Pandey
Hall

Beyn
Aikawa
Xing
Vieira-Filho

Luo

Li
Huang
Fang

Chiwa

Bettez

Zhang
Zbieranowski
Xing

Shen

Pan

North America
Southern Asia
North America
Europe
Eastern Asia
Eastern Asia
South America

Eastern Asia

Eastern Asia
Eastern Asia
Eastern Asia

Eastern Asia

North America
Eastern Asia
North America
Eastern Asia
Eastern Asia

Eastern Asia

USA
India
USA
Germany
Japan
China
Brazil

China
China
China

China
China
China

Japan
Japan
Japan

Japan
USA
China
Canada
China
China

China
China
China
China
China

Tuscon
Varanasi

Salt Lake City
Geesthacht
Kobe

Xian

Sao Paulo
Beijing
Baoding
Zhengzhou

Urumgqi
Shenzen
Guangzhou

Tokyo
Masuda
Fukuoka
Kasuya

Baltimore
Dailan
Toronto
Xian
Xian
Beijing
Tianjin
Baoding

Tanggu
Tangshan

32.221743

25.317645

40.760779

53.437956

34.691268

34.341574

-23.55052

39.9042
38.874434
34.746611

43.825592

22.543096

23.12911

35.689488
34.674817
33.590355
33.610743

39.290385

38.914003

43.653226

34.341574

34.341574

39.9042

39.112049
38.874434
39.028903
39.630867

-110.926479

82.973914

-111.891047

10.361166

135.183071

108.93977

-46.633309

116.407396
115.464589
113.625328

87.616848

114.057865

113.264385

139.691706
131.842862
130.401716
130.480523

-76.612189

121.614682

-79.383184

108.93977

108.93977

116.407396
117.173933
115.464589
117.661318
118.180193

Wet
Bulk
Snow
Wet,Dry
Wet
Wet
Wet

Bulk,Dry
Bulk,Dry
Dry

Wet,Dry
Wet
Wet

Wet
Wet
Wet
Bulk

Bulk, TF
Wet
Dry
Wet
Wet

Wet,Dry
Wet,Dry
Wet,Dry
Wet,Dry
Wet,Dry
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58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

2012

2012

2012

2012

2012

2011

2011

2011

2011

2011

2011

2011

2011

2011

2011

2010

2010

2010

Li

Huang
Hou
Gonzalez
Budhavant
Zheng
Zhang

Xu

Raman

Kojima

Fang
Fang
Chen

Allen

Xiao

Templer

Raymond

Eastern Asia

Eastern Asia

Eastern Asia

South America

Southern Asia

Eastern Asia

Eastern Asia

Eastern Asia

Southern Asia

Eastern Asia

Southeastern Asia

Eastern Asia

Eastern Asia

Eastern Asia

South America

Eastern Asia

North America

North America

China
China
China
Colombia
India
China
China
China
India
Japan
Singapore
China
China
China

Brazil

Brazil

China
China
China
China
China
China
China
China
China

USA

Canada

Guangzhou
Guangzhou
Beijing
Manizales
Pune
Nanning
Qingdao
Hangzhou
Ahmedabad
Chiba
Singapore
Guangzhou
Guangzhou
Xiamen

Araraquara
Sao Jose do Rio
Preto

Suzhou
Nanjing
Hefei
Nanchang
Wuhan
Changsha
Guiyang
Chongqing
Chengdu

Boston

Vancouver

23.12911

23.12911

39.9042

5.070275

18.52043

22.817002

36.067108

30.274084

23.022505

35.607267

1.352083

23.12911

23.12911

24.479833

-21.784827

-20.811761

31.298974
32.060255
31.820591
28.682892
30.592849
28.228209
26.647661
29.562887
30.572815

42.360083

49.282729

113.264385

113.264385

116.407396

-75.513817

73.856744

108.366543

120.382609

120.15507

72.571362

140.106291

103.819836

113.264385

113.264385

118.089425

-48.178649

-49.376227

120.585289
118.796877
117.227219
115.858197
114.305539
112.938814
106.630153
106.551611
104.066801

-71.05888

-123.120738

Bulk
Bulk, TF
Wet,Bulk
Wet
Bulk,Dry
Wet

Wet

Wet

Wet
Bulk
Wet,Dry
Bulk
Bulk, TF
Wet,Dry
Dry

Dry

Wet
Wet
Wet
Wet
Wet
Wet
Wet
Wet
Wet

TF

Wet,Dry

©

(o]

U N U U O A AN A A g o a9 g0
o

AU aconoaonaoacaaa g
o

[o]



75

76

77

78

79

80

81

82

83

84

85

86

87

88

&9

90

91

92

93

94

2010

2010

2010

2010

2010

2009

2009

2009

2009

2009

2008

2008

2008

2008

2008

2008

2008

2007

2007

2007

Pieri

Nduka

Micovic

Jia

Huang

Song
Ozsoy
Kimura
Karthikeyan
Huang
Zhang
Rubio

Polkowska

Lohse

Huang
Golobocanin
Alebic Juretic
Zhang

Yeung

Strayer

Europe

Africa

Europe

Eastern Asia
Eastern Asia
North America
Western Asia
Eastern Asia
Southeastern Asia
Eastern Asia
Eastern Asia
South America

Europe

North America
Eastern Asia
Europe
Europe
Eastern Asia
Eastern Asia

North America

Canada
Italy

Nigeria
Nigeria
Nigeria

Croatia
China
China
USA
Turkey
Japan
Singapore
China
China
Chile

Poland
Poland
Poland
Poland

USA
China
Serbia
Croatia
China
China

USA

Victoria
Bologna

Warri
Port Harcourt
Awka

Rijeka
Guangzhou
Guangzhou
Newark
Mersin
Tokyo
Singapore
Guangzhou
Beijing
Santiago

Gdansk
Gdynia
Sopot
Bytow

Phoenix
Shanghai
Nis

Rijeka
Jinhua
Hong Kong

Tampa

48.428421

44.494887

5.554399
4.815554
6.222004

45.327063

23.12911

23.12911

40.735657

36.812104

35.689488

1.352083

23.12911

39.9042

-33.44889

54.352025
54.51889

54.441581
54.170622

33.448377

31.23039

43.320902

45.327063

29.079175

22.318567

27.950575

-123.365644

11.342616

5.793201
7.049844
7.082116

14.442176

113.264385

113.264385

-74.172367

34.641481

139.691706

103.819836

113.264385

116.407396

-70.669266

18.646638
18.530541
18.560096
17.491609

-112.074037

121.473702

21.895759

14.442176

119.64742

114.179606

-82.457178

Wet,Dry
Bulk

Wet
Wet
Wet

Dust
Wet
Wet
Wet
Wet
Bulk, TF
Wet,Dry
Wet
Bulk
Dew

Dew
Dew
Dew
Dew

Wet,Dry
Wet
Bulk
Bulk
Wet
Bulk

Wet

CD

CD

C,D

CD

CD

CD
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96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

2007

2007

2007

2007

2007

2007

2007

2006

2006

2006

2006

2006

2006

2006

2006

2005

2005

2005

2005

2005

2005

2005

Michopoulos
Melidis
Lindner
Jukyns
Baez
Anatolaki
Arsene
Zhang
Suzuki
Salve
Poor

Kunimatsu

Kumar
Baez
Aikawa
Tu
Tang

Paramee

Mouli
Dillon
Asaf

Aikawa

Europe

Europe

North America
Europe

North America
Europe

Europe
Eastern Asia
Eastern Asia
Southern Asia
North America

Eastern Asia

Southern Asia
North America
Eastern Asia
Eastern Asia

Eastern Asia

Southeastern Asia

Southern Asia

North America

Western Asia

Eastern Asia

Greece
Greece
USA
Lithuania
Mexico
Greece
Romania
China
Japan
India
USA

Japan
Japan

Japan
India
Mexico
Japan
China
China

Thailand
Thailand
Thailand

India
USA
Israel

Japan

Athens
Xanthi
Charleston
Kaunas
Mexico City
Thessaloniki
Tasi

Beijing
Matsumoto
Nagpur
Tampa

Kusatsu
Kyoto
Osaka

Agra
Mexico City
Kobe
Nanjing
Beijing

Bangkok
Chiang Mai
Nan

Tirupati
Sarasota
Ashdod

Kobe

37.98381

41.130036

32.776475

54.898521

19.432608

40.640063

47.158455

39.9042

36.238038

21.1458

27.950575

36.620778
35.011636
34.693738

27.17667

19.432608

34.691268

32.060255

39.9042

13.756331
18.786601
18.767229

13.628756

27.336435

31.804381

34.691268

23.727539

24.88649

-79.931051

23.903596

-99.133208

22.944419

27.601442

116.407396

137.972034

79.088155

-82.457178

138.596053
135.768029
135.502165

78.008074

-99.133208

135.183071

118.796877

116.407396

100.501765
98.989966
100.782606

79.419179

-82.530653

34.655314

135.183071

Bulk, TF
Wet
Bulk
Bulk, TF
Wet
Wet,Dry
Wet
Bulk
Wet,Dry
Dry
Wet,Dry

Bulk
Bulk
Bulk

Dry
Wet
Wet,Bulk, TF
Wet
Wet

Bulk
Bulk
Bulk

Wet
Wet
Bulk

Wet,Dry

©

©

b b

©

000U DUN U U o 0 N o oo n aoaon
o

D



117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

2004

2004

2004

2003

2003

2003

2003

2003

2003

2003

2003

2003

2002

2002

2002

2002

2002

2002

Michopoulos

Garban

Aikawa

Zhang
Rocha
Netsvetaeva

Luo

Kulshrestha
Hontoria
Fornaro
Chiwa
Chiwa
Takeuchi
Onianwa
Moschonas
Luo

Al Momani

Ayers

Europe

Europe

Eastern Asia

Eastern Asia
South America
Eastern Asia

North America

Southern Asia
Europe

South America
Eastern Asia
Eastern Asia
Eastern Asia
Africa

Europe

North America
Western Asia

Southeastern Asia

Greece

France

Japan

Japan
China
Brazil
Russia

USA
USA
USA
USA

India
Spain
Brazil
Japan
Japan
Japan
Nigeria
Greece
USA
Jordan

Malaysia
Malaysia
Malaysia
Malaysia

Athens

Paris
Le Havre

Rouen

Kobe
Tatsuno

Lhasa
Sao Paulo
Irkutsk

Old Greenwich
Bridgeport
Waterbury
East Hartford

Hyderabad
Madrid

Sao Paulo
Hiroshima
Hiroshima
Yokohama
Ibadan

Patras
Bridgeport

Al Hashemiya

Klang
Petaling Jaya
Kuala Lumpur
Ulu Langat

37.98381

48.856614
49.49437
49.443232

34.691268
34.85786

29.652491

-23.55052

52.286974

41.023262
41.186548
41.558152
41.763422

17.385044

40.416775

-23.55052

34.385203

34.385203

35.443708

7.377536

38.24664

41.186548

32.13715

3.044917
3.127887
3.139003
2.993643

23.727539

2.352222
0.107929
1.099971

135.183071
134.545363

91.17211

-46.633309

104.305018

-73.565205
-73.195177
-73.051496
-72.612834

78.486671

-3.70379

-46.63331

132.455293

132.455293

139.638026

3.94704

21.734574

-73.195177

36.120088

101.445562
101.594488
101.686855
101.7892

Bulk, TF

Bulk
Bulk
Bulk

Bulk
Bulk

Bulk
Wet
Wet

Wet,Dry
Wet,Dry
Wet,Dry
Wet,Dry

Wet

Wet

Wet
Wet, TF
Dry,Dew
Dew
Wet

Wet
Wet,Dry
Wet,Dry

Wet,Dry
Wet,Dry
Wet,Dry
Wet,Dry

D

CD
CD
CD

CD
CD
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135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

2001

2001

2001

2001

2001

2000

2000

2000

2000

1999

1999

1999

1999

1999

1998

1997

1998

1998

1998

Nadim

Morselli

Kim

deMello
Balasubramanian
Lovett

Lee

Gillett

Balestrini
Zhang
Tanner
Padgett
Gulsoy
Ducceschi
Sequeira
Paiva

Murano

Morales

Minoura

North America

Europe
Eastern Asia

South America

Southeastern Asia

North America

Eastern Asia

Southeastern Asia

Europe
Eastern Asia
Eastern Asia
North America
Western Asia
Europe
Eastern Asia
South America

Eastern Asia

South America

Eastern Asia

Malaysia

USA
USA
USA

Italy
Korea
Brazil
Singapore
USA
Korea

Indonesia
Indonesia

Indonesia
Italy
China
China
USA
Turkey
Italy
China
Brazil

Japan
Japan

Japan
Venezuela

Japan

Johor Bahru

Bridgeport
Waterbury
East Hartford

Bologna

Seoul

Rio de Janeiro
Singapore
New York City
Seoul

Jakarta
Bogor

Serang
Morbegno
Qingdao

Hong Kong
Moreno Valley
Istanbul
Florence

Hong Kong
Sao Paulo

Tokyo
Nagoya
Osaka

Maracaibo

Nagoya

1.492659

41.186548
41.558152
41.763422

44.494887

37.566535

-22.885898

1.352083

40.712775

37.566535

-6.17511
-6.597147
-6.110366

46.135506

36.067108

22.318567

33.942466

41.008237

43.76956

22.318567

-23.55052

35.689488
35.181446
34.693738

10.654451

35.181446

103.741359

-73.195177
-73.051496
-72.612834

11.342616

126.977969

-43.115221

103.819836

-74.005973

126.977969

106.86504
106.806039
106.163975

9.566074

120.382609

114.179606

-117.229672

28.978358

11.255814

114.179606

-46.63331

139.691706
136.906398
135.502165

-71.714795

136.906398

Wet,Dry

Wet,Dry,Bulk
Wet,Dry,Bulk
Wet,Dry,Bulk

Wet,Dry

Wet

Wet

Wet

Bulk, TF,Dust
Wet

Wet,Dry
Wet,Dry
Wet

Wet,Dry
Wet
Wet,Bulk
Wet

Wet
Wet,Dry
Wet

Wet

Wet
Wet
Wet

Wet

Wet

CD

C,D

CD

CD
CD
CD

CD
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155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

1997

1997

1997

1996

1996

1995

1995

1993

1993

1993

1992

1992

1992

1991

1990

1990

1990

1987

1985

1981

1976

Kucukgul

Kaya

Baez
Kulshrestha
Pratt

Baba

Alebic Juretic
Udisti
Sakugawa
Conlan
Smirnoudi
Prakasa Rao
Lee
Jonnalagadda
Sisterson
Forti
Dikaikos

Galloway

Vong
Liljestrand

Sequeira

Western Asia

Western Asia
North America
Southern Asia
North America
Eastern Asia
Europe

Europe

North America
Europe

Europe
Southern Asia
Europe

Africa

North America
South America
Europe

North America
Eastern Asia

Eastern Asia
North America
North America

Southern Asia

Turkey
Turkey

Turkey
Mexico
India
USA
Japan
Croatia
Italy
USA
England
Greece
India
England
Zimbabwe
USA
Brazil
Greece

USA
China
China

USA
USA

India

Izmir

Antalya
Ankara
Mexico City
New Delhi
Minneapolis
Tokyo
Rijeka
Florence
Los Angeles
Manchester
Athens
Pune
Manchester
Harare
Chicago
Sao Paulo
Athens

New York City
Beijing
Guiyang
Seattle

Los Angeles

Mumbai

38.423734
36.896891

39.933363

19.432608

28.613939

44.977753

35.689488

45.327063

43.76956

34.052234

53.480759

37.98381

18.52043

53.480759

-17.825166

41.878144

-23.55052

37.98381

40.712775
39.9042
26.647661

47.606209

34.052234

19.075984

27.142826
30.713323

32.859742

-99.133208

77.209021

-93.265011

139.691706

14.442176

11.255814

-118.243685

-2.24263

23.727539

73.856744

-2.24263

31.03351

-87.629798

-46.63331

23.727539

-74.005973
116.407396
106.630153

-122.332071

-118.243685

72.877656

Wet
Wet

Wet,Dry
Wet
Wet,Bulk
Dry
Bulk, TF
Bulk

Wet

Wet

Bulk

Wet
Bulk,Dry
Wet,Bulk
Wet

Wet

Bulk

Wet

Wet
Wet
Wet

Wet
Wet

Wet

CD

CD
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Notes: Type = type of concentration or deposition measured; Measurement = type of measurement reported, concentration (C) and/or deposition (D).



WebReferences

Aikawa, M., Hiraki, T., Shoga, M., et al. (2004). Spatial variations and trends in acid deposition in Japan.
Water, Air, and Soil Pollution, 157,225-244.

Aikawa, M., Hiraki, T., & Tamaki, M. (2005). Estimation of the amount of dry deposition in an urban area
(Kobe city, Japan) by the inferential method. Environmental Chemistry Letters, 3(2), 62—65.
https://doi.org/10.1007/s10311-005-0003-4

Aikawa, M., Hiraki, T., & Tamaki, M. (2006). Comparative field study on precipitation, throughfall, stemflow,
fog water, and atmospheric aerosol and gases at urban and rural sites in Japan. Science of the Total
Environment, 366(1), 275-285. https://doi.org/10.1016/j.scitotenv.2005.06.027

Aikawa, M., Kajino, M., Hiraki, T., et al. (2014). The contribution of site to washout and rainout: precipitation
chemistry based on sample analysis from 0.5mm precipitation increments and numerical simulation.
Atmospheric Environment, 95, 165—174. https://doi.org/10.1016/j.atmosenv.2014.06.015

Al-Harbi, M. (2013). Characteristics and composition of the falling dust in urban environment. International
Journal of Environmental Science and Technology, 12(2), 641-652. https://doi.org/10.1007/s13762-013-
0440-8

Al-Momani, I. F., Ya’qoub, A. R. A., & Al-Bataineh, B. M. (2002). Atmospheric deposition of major ions and
trace metals near an industrial area, Jordan. Journal of Environmental Monitoring, 4(6), 985-989.
https://doi.org/10.1039/b208697b

Alebic-Juretic, A. (1994). Precipitation chemistry within Kvarner Bay area, Northern Adriatic (Croatia), 1984-
1991. Water, Air, and Soil Pollution, 78(3—4), 343-357. https://doi.org/10.1007/BF00483042

Alebic-Juretic, A. (2008). Airborne ammonia and ammonium within the Northern Adriatic area, Croatia.
Environmental Pollution, 154(3), 439—447. https://doi.org/10.1016/j.envpol.2007.11.029

Allen, A. G., Machado, C. M. D., & Cardoso, A. A. (2011). Measurements and modeling of reactive nitrogen
deposition in southeast Brazil. Environmental Pollution, 159(5), 1190-1197.
https://doi.org/10.1016/j.envpol.2011.02.002

Anatolaki, C., & Tsitouridou, R. (2007). Atmospheric deposition of nitrogen, sulfur and chloride in
Thessaloniki, Greece. Atmospheric Research, 8§5(3—4), 413-428.
https://doi.org/10.1016/j.atmosres.2007.02.010

Araujo, T. G., Souza, M. F. L., De Mello, W. Z., et al. (2015). Bulk atmospheric deposition of major ions and
dissolved organic nitrogen in the lower course of a tropical river basin, Southern Bahia, Brazil. Journal of
the Brazilian Chemical Society, 26(8), 1692—1701. https://doi.org/10.5935/0103-5053.20150143

Arsene, C., Olariu, R. L., & Mihalopoulos, N. (2007). Chemical composition of rainwater in the northeastern
Romania, Iasi region (2003-2006). Atmospheric Environment, 41(40), 9452-9467.
https://doi.org/10.1016/j.atmosenv.2007.08.046

Asaf, L., Nativ, R., Hassan, M. A., et al. (2005). Influence of small- and large-scale variables on the chemical
and isotopic compositions of urban rainwater, as illustrated by a case study in Ashdod, Israel. Journal of
Geophysical Research D: Atmospheres, 110(11), 1-18. https://doi.org/10.1029/2004JD005414

Ayers, G. P., Peng, L. C., Gillett, R. W., & Fook, L. S. (2002). Rainwater composition and acidity at five sites
in Malaysia, in 1996. Water, Air, and Soil Pollution, 133(1-4), 15-30.
https://doi.org/10.1023/A:1012967614759

Baba, M., Okazaki, M., & Hashitani, T. (1995). Effect of acidic deposition on forested andisols in the Tama Hill
region of Japan. Environmental Pollution, 7491(94), 97—-106.

Baez, A. P., Belmont, R. D., & Padilla, H. G. (1997). Chemical composition of precipitation at two sampling
sites in Mexico: a 7-year study. Atmospheric Environment, 31(6), 915-925.



Baez, A. P., Belmont, R. D., Garcia, R. M., et al. (2006). Rainwater chemical composition at two sites in
Central Mexico. Atmospheric Research, 80, 67-85. https://doi.org/10.1016/j.atmosres.2005.06.008

Baez, A., Belmont, R., Garcia, R., et al. (2007). Chemical composition of rainwater collected at a southwest site
of Mexico City, Mexico. Atmospheric Research, 86, 61-75. https://doi.org/10.1016/j.atmosres.2007.03.005

Balasubramanian, R., Victor, T., & Chun, N. (2001). Chemical and statistical analysis of precipitation in
Singapore. Water, Air, and Soil Pollution, (130), 451-456.

Balestrini, R., Galli, L., & Tartari, G. (2000). Wet and dry atmospheric deposition at prealpine and alpine sites
in northern Italy. Atmospheric Environment, 34(9), 1455—-1470. https://doi.org/10.1016/S1352-
2310(99)00404-5

Baysal, A., Baltaci, H., Ozbek, ef al. (2017). Chemical characterization of surface snow in Istanbul (NW
Turkey) and their association with atmospheric circulations. Environmental Monitoring and Assessment,
189(6). https://doi.org/10.1007/s10661-017-5982-7

Bettez, ND and Groffman, PM. (2013). Nitrogen deposition in and near an urban ecosystem. Environmental
Science and Technology, (47), 6047-51. http://doi.org/10.1021/es400664b

Beyn, F., Matthias, V., & Déhnke, K. (2014). Changes in atmospheric nitrate deposition in Germany - An
isotopic perspective. Environmental Pollution, 194, 1-10. https://doi.org/10.1016/j.envpol.2014.06.043

Beyn, F., Matthias, V., Aulinger, A., & Dihnke, K. (2015). Do N-isotopes in atmospheric nitrate deposition
reflect air pollution levels? Atmospheric Environment, 107, 281-288.
https://doi.org/10.1016/j.atmosenv.2015.02.057

Beysens, D., Mongruel, A., & Acker, K. (2017). Urban dew and rain in Paris, France: Occurrence and physico-
chemical characteristics. Atmospheric Research, 189, 152—161.
https://doi.org/10.1016/j.atmosres.2017.01.013

Bisht, D. S., Tiwari, S., Srivastava, A. K., Singh, J. V., Singh, B. P., & Srivastava, M. K. (2015). High
concentration of acidic species in rainwater at Varanasi in the Indo-Gangetic Plains, India. Natural
Hazards, 75(3), 2985-3003. https://doi.org/10.1007/s11069-014-1473-0

Budhavant, K. B., Rao, P. S. P., Safai, P. D., Gawhane, R. D., Raju, M. P., Mahajan, C. M., & Satsangi, P. G.
(2012). Atmospheric wet and dry depositions of ions over an urban location in south-west India. 4derosol
and Air Quality Research, 12(4), 561-570. https://doi.org/10.4209/aaqr.2011.12.0233

Chaturvedi, M., Tiwari, R., & Kulshrestha, U. (2017). Atmospheric reactive nitrogen fluxes and scavenging
through wet deposition over Mathura (India). Journal of the Indian Geophysical Union, 21(4), 319-326.

Chen, N., Hong, H., Huang, Q., & Wu, J. (2011). Atmospheric nitrogen deposition and its long-term dynamics
in a southeast China coastal area. Journal of Environmental Management, 92(6), 1663—1667.
https://doi.org/10.1016/j.jenvman.2011.01.026

Chen, Y. X., Chen, H. Y., Wang, W., et al. (2015). Dissolved organic nitrogen in wet deposition in a coastal
city (Keelung) of the southern East China Sea: Origin, molecular composition and flux. Atmospheric
Environment, 112, 20-31. https://doi.org/10.1016/j.atmosenv.2015.04.023

Chiwa, M., Kim, D. H., & Sakugawa, H. (2003). Rainfall, stemflow, and throughfall chemistry at urban- and
mountain-facing sites at Mt. Gokurakuji, Hiroshima, Western Japan. Water, Air, and Soil Pollution, 146(1—
4), 93-109. https://doi.org/10.1023/A:1023946603217

Chiwa, M., Oshiro, N., Miyake, et al. (2003). Dry deposition washoff and dew on the surfaces of pine foliage
on the urban- and mountain-facing sides of Mt. Gokurakuji, western Japan. Atmospheric Environment,
37(3), 327-337. https://doi.org/10.1016/S1352-2310(02)00889-0

Chiwa, M., Enoki, T., Higashi, et al. (2013). The increased contribution of atmospheric nitrogen deposition to
nitrogen cycling in a rural forested area of Kyushu, Japan. Water, Air, and Soil Pollution, 224(11), 2-9.
https://doi.org/10.1007/s11270-013-1763-2



Ciezka, M., Modelska, M., Gorka, et al. (2015). Chemical and isotopic interpretation of major ion compositions
from precipitation: A one-year temporal monitoring study in Wroctaw, SW Poland. Journal of
Atmospheric Chemistry, 73(1), 61-80. https://doi.org/10.1007/s10874-015-9316-2

Conlan, D. E., & Longhurst, J. W. S. (1993). Spatial variability in urban acid deposition, 1990: results from the
Greater Manchester Acid Deposition Survey (GMADS) network in the UK. Science of the Total
Environment, 128, 101-120.

De Mello, W. Z. (2001). Precipitation chemistry in the coast of the metropolitan region of Rio de Janeiro,
Brazil. Environmental Pollution, 114(2), 235-242. https://doi.org/10.1016/S0269-7491(00)00209-8

de Souza, P. A., Ponette-Gonzalez, A. G., de Mello, W. Z., Weathers, K. C., & Santos, 1. A. (2015).
Atmospheric organic and inorganic nitrogen inputs to coastal urban and montane Atlantic Forest sites in
southeastern Brazil. Atmospheric Research, 160, 126—137. https://doi.org/10.1016/j.atmosres.2015.03.011

Decina, S.M., Templer, P.H., Hutyra, L.R., et al. (2017). Variability, drivers, and effects of atmospheric
nitrogen inputs across an urban area: emerging patterns among human activities, the atmosphere, and soils.
Science of the Total Environment, (609), 1524—1534. http://doi.org/10.1016/].scitotenv.2017.07.166

Decina, S.M., Templer, P.H., and Hutyra, L.R. (2018). Atmospheric inputs of nitrogen, carbon, and phosphorus
across an urban area: unaccounted fluxes and canopy influences. Earths Future 6(2), 134—148.
http://doi.org/10.1002/eft2.282

Dikaiakos, J. G., Tsitouris, C. G., Siskos, P. A., Melissos, D. A., & Nastos, P. (1990). Rainwater composition in
Athens, Greece. Atmospheric Environment. Part B, Urban Atmosphere, 24(1), 171-176.
https://doi.org/10.1016/0957-1272(90)90022-M

Dillon, K. S., & Chanton, J. P. (2005). Nutrient transformations between rainfall and stormwater runoff in an
urbanized coastal environment: Sarasota Bay, Florida. Limnology and Oceanography, 50(1), 62—69.
https://doi.org/10.4319/10.2005.50.1.0062

Duccheschi, L., Bellandi, S., Becattini, L., ef al. (1999). Wet and dry deposition in the urban area of Florence: a
further survey (1996-97) with a different sampling method. Annali Di Chimica, 89, 559-567.

Fang, Y., Yoh, M., Koba, K., ef al. (2011). Nitrogen deposition and forest nitrogen cycling along an urban-rural
transect in southern China. Global Change Biology, (17), 872—885. http://doi.org/10.1111/.1365-
2486.2010.02283.x

Fang, Y. T., Koba, K., Wang, X. M., et al. (2011). Anthropogenic imprints on nitrogen and oxygen isotopic
composition of precipitation nitrate in a nitrogen-polluted city in southern China. Atmospheric Chemistry
and Physics, 11(3), 1313—1325. https://doi.org/10.5194/acp-11-1313-2011

Fang, Y., Wang, X., Zhu, F., ef al. (2013). Three-decade changes in chemical composition of precipitation in
Guangzhou city, southern China: has precipitation recovered from acidification following sulphur dioxide
emission control? Tellus B: Chemical and Physical Meteorology, 65(1),20213.
https://doi.org/10.3402/tellusb.v6510.20213

Fornaro, A., & Gutz, 1. G. R. (2003). Wet deposition and related atmospheric chemistry in the Sao Paulo
metropolis, Brazil: Part 2 - Contribution of formic and acetic acids. Atmospheric Environment, 37(1), 117—
128. https://doi.org/10.1016/S1352-2310(02)00885-3

Forti, M. C., Moreira-Nordemann, L. M., Andrade, M. F., & Orsini, C. Q. (1990). Elements in the precipitation
of S. Paulo City (Brazil). Atmospheric Environment. Part B, Urban Atmosphere, 24(2), 355-360.
https://doi.org/10.1016/0957-1272(90)90042-S

Galloway, J.N., Dianwu, Z., Jiling, X., et al. (1987). Acid rain: China, United States, and a remote area.
Science, (236), 1559-1562. http://doi.org/10.1126/science.236.4808.1559



Garban, B., Motelay-Massei, A., Blanchoud, H., et al. (2004). A single law to describe atmospheric nitrogen
bulk deposition versus rainfall amount: Inputs at the Seine river watershed scale. Water, Air, and Soil
Pollution, 155(1-4), 339-354. https://doi.org/10.1023/B:WATE.0000026550.61610.f0

Gillett, R. W., Ayers, G. P., Selleck, P. W., et al. (2000). Concentrations of nitrogen and sulfur species in gas
and rainwater from six sites in indonesia. Water Air and Soil Pollution, 120, 205-215.

Goloboc¢anin, D., Zujié, A., Milenkovi¢, A., et al. (2008). Precipitation composition and wet deposition
temporal pattern in Central Serbia for the period from 1998 to 2004. Environmental Monitoring and
Assessment, 142(1-3), 185—198. https://doi.org/10.1007/s10661-007-9919-4

Gonzélez, C. M., & Aristizabal, B. H. (2012). Acid rain and particulate matter dynamics in a mid-sized Andean
city: The effect of rain intensity on ion scavenging. Atmospheric Environment, 60, 164—171.
https://doi.org/10.1016/j.atmosenv.2012.05.054

Giilsoy, G., Tayang, M., & Ertiirk, F. (1999). Chemical analyses of the major ions in the precipitation of
Istanbul, Turkey. Environmental Pollution, 105(2), 273-280. https://doi.org/10.1016/S0269-
7491(98)00186-9

Gupta, G. P., Kumar, B., Singh, S., ef al. (2015). Urban climate and its effect on biochemical and morphological
characteristics of Arjun (Terminalia arjuna) plant in National Capital Region Delhi. Chemistry and
Ecology, 31(6), 524-538. https://doi.org/10.1080/02757540.2015.1043286

Hall, S. J., Maurer, G., Hoch, S. W, et al. (2014). Impacts of anthropogenic emissions and cold air pools on
urban to montane gradients of snowpack ion concentrations in the Wasatch Mountains, Utah. Atmospheric
Environment, 98, 231-241. https://doi.org/10.1016/j.atmosenv.2014.08.076

Hall, S. J., Ogata, E. M., Weintraub, S. R., ef al. (2016). Convergence in nitrogen deposition and cryptic
isotopic variation across urban and agricultural valleys in northern Utah. Journal of Geophysical Research:
Biogeosciences, 121(9), 2340-2355. https://doi.org/10.1002/2016JG003354

He, J., Balasubramanian, R., Burger, D. F., et al. (2011). Dry and wet atmospheric deposition of nitrogen and
phosphorus in Singapore. Atmospheric Environment, 45(16), 2760-2768.
https://doi.org/10.1016/j.atmosenv.2011.02.036

Hontoria, C., Saa, A., Almorox, J., et al. (2003). The chemical composition of precipitation in Madrid. Water,
Air, and Soil Pollution, 146(1-4), 35-54. https://doi.org/10.1023/A:1023964610330

Hoseinzadeh, E., Wei, C., et al. (2016). Evaluation of rainwater quality using factor analysis: case study of
Khorramabad in western Iran. Desalination and Water Treatment, 57(53), 25345-25357.
https://doi.org/10.1080/19443994.2016.1154895

Hou, P., Ren, Y., Zhang, Q., et al. (2012). Nitrogen and phosphorous in atmospheric deposition and roof runoff.
Polish Journal of Environmental Studies, 21(6), 1621-1627.

Huang, K., Zhuang, G., Xu, C., et al. (2008). The chemistry of the severe acidic precipitation in Shanghai,
China. Atmospheric Research, 89(1-2), 149—160. https://doi.org/10.1016/j.atmosres.2008.01.006

Huang, D. Y., Xu, Y. G., Peng, P., et al. (2009). Chemical composition and seasonal variation of acid
deposition in Guangzhou, South China: Comparison with precipitation in other major Chinese cities.
Environmental Pollution, 157(1), 35-41. https://doi.org/10.1016/j.envpol.2008.08.001

Huang, D. Y., Xu, Y. G., Zhou, B., et al. (2010). Wet deposition of nitrogen and sulfur in Guangzhou, a
subtropical area in South China. Environmental Monitoring and Assessment, 171(1-4), 429—439.
https://doi.org/10.1007/s10661-009-1289-7

Huang, L., Zhu, W., Ren, H., et al. (2012). Impact of atmospheric nitrogen deposition on soil properties and
herb-layer diversity in remnant forests along an urban-rural gradient in Guangzhou, Southern China. Plant
Ecology, 213(7), 1187-1202. https://doi.org/10.1007/s11258-012-0080-y



Huang, Y., Lu, X., & Chen, K. (2013). Wet atmospheric deposition of nitrogen: 20 years measurement in
Shenzhen City, China. Environmental Monitoring and Assessment, 185(1), 113—-122.
https://doi.org/10.1007/s10661-012-2537-9

Huang, J., Zhang, W., Zhu, X, et al. (2015). Urbanization in China changes the composition and main sources
of wet inorganic nitrogen deposition. Environmental Science and Pollution Research, 22(9), 6526—6534.
https://doi.org/10.1007/s11356-014-3786-7

Izquieta-Rojano, S., Garcia-Gomez, H., Aguillaume, L., ef al. (2016). Throughfall and bulk deposition of
dissolved organic nitrogen to holm oak forests in the Iberian Peninsula: Flux estimation and identification
of potential sources. Environmental Pollution, 210, 104—112. https://doi.org/10.1016/j.envpol.2015.12.002

Jia, G., & Chen, F. (2010). Monthly variations in nitrogen isotopes of ammonium and nitrate in wet deposition
at Guangzhou, South China. Atmospheric Environment, 44(19), 2309-2315.
https://doi.org/10.1016/j.atmosenv.2010.03.041

Jonnalagadda, S. B., & Makadho, J. (1991). Environmental quality assessment: studies on air and rainwater
quality in Zimbabwe. Analytical Sciences, 7, 1057-1060.

Juknys, R., Zaltauskaite, J., & Stakenas, V. (2007). Ion fluxes with bulk and throughfall deposition along an
urban-suburban-rural gradient. Water, Air, and Soil Pollution, 178(1-4), 363-372.
https://doi.org/10.1007/s11270-006-9204-0

Karthikeyan, S., He, J., Palani, S., et al. (2009). Determination of total nitrogen in atmospheric wet and dry
deposition samples. Talanta, 77(3), 979-984. https://doi.org/10.1016/j.talanta.2008.07.053

Kaya, G., & Tuncel, G. (1997). Trace element and major ion composition of wet and dry depositon in Ankara,
Turkey. Atmospheric Environment, 31(23), 3985-3998. https://doi.org/10.1016/S1352-2310(97)00221-5

Kazemi, G. A., Ichiyanagi, K., & Shimada, J. (2014). Isotopic characteristics, chemical composition and
salinization of atmospheric precipitation in Shahrood, northeastern Iran. Environmental Earth Sciences,
73(1), 361-374. https://doi.org/10.1007/s12665-014-3430-3

Khan, M. F., Maulud, K. N. A., Latif, ef al. (2018). Physicochemical factors and their potential sources inferred
from long-term rainfall measurements at an urban and a remote rural site in tropical areas. Science of the
Total Environment, 613—614(July 2017), 1401-1416. https://doi.org/10.1016/j.scitotenv.2017.08.025

Kim, M.G., Kang, M.H., Park, K.J., et al. (2001). Evaluation of precipitation composition at an urban and a
rural area for the Central Korean Peninsula. Water, Air, & Soil Pollution, (130), 439—444.

Kimura, S. D., Saito, M., Hara, H., ef al. (2009). Comparison of nitrogen dry deposition on cedar and oak leaves
in the Tama hills using foliar rinsing method. Water, Air, and Soil Pollution, 202(1-4), 369-377.
https://doi.org/10.1007/s11270-009-9983-1

Kojima, K., Murakami, M., Yoshimizu, C., et al. (2011). Evaluation of surface runoff and road dust as sources
of nitrogen using nitrate isotopic composition. Chemosphere, 84(11), 1716—1722.
https://doi.org/10.1016/j.chemosphere.2011.04.071

Kiigtikgtl, E. Y. (1997). Chemical composition of rain water at west of Turkey. Environmental Research
Forum, 7-8, 290-294.

Kulshrestha, U. C., Sarkar, A. K., Srivastava, S. S., et al. (1996). Investigation into atmospheric deposition
through precipitation studies at New Delhi (India). Atmospheric Environment, 30(24), 4149—-4154.
https://doi.org/10.1016/1352-2310(96)00034-9

Kulshrestha, U. C., Kulshrestha, M. J., Sekar, R., ef al. (2003). Chemical characteristics of rainwater at an urban
site of south-central India. Atmospheric Environment, 37(21), 3019-3026. https://doi.org/10.1016/S1352-
2310(03)00266-8



Kumar, R., Kumari, K. M., & Srivastava, S. S. (2006). Field measurements of aerosol particle dry deposition on
tropical foliage at an urban site. Environmental Science and Technology, 40(1), 135—-141.
https://doi.org/10.1021/es048761f

Kunimatsu, T., & Sudo, M. (2006). Long-term fluctuatation and regional variation of nutrient loads from the
atmosphere to lakes. Water Science and Technology, 53(2), 53—61. https://doi.org/10.2166/wst.2006.038

Kurzyca, 1., & Frankowski, M. (2017). Recent changes in the oxidized to reduced nitrogen ratio in atmospheric
precipitation. Atmospheric Environment, 167(x), 642—655. https://doi.org/10.1016/j.atmosenv.2017.08.026

Lee, D. S., & Longhurst, J. W. S. (1992). A comparison between wet and bulk depositon at an urban site in the
U.K. Water, Air, and Soil Pollution, 64, 635-648.

Lee, B. K., Hong, S. H., & Lee, D. S. (2000). Chemical composition of precipitation and wet deposition of
major ions on the Korean peninsula. Atmospheric Environment, 34(4), 563-575.

Lewis, G. P., Andersen, C. B., Moloney, T. P., et al. (2015). Relationships between Dry Deposition of Ions and
Urban Land Cover in the South Carolina Piedmont. Water, Air, and Soil Pollution, 226(8), 1-15.
https://doi.org/10.1007/s11270-015-2525-0

Li, J., Fang, Y., Yoh, M., ef al. (2012). Organic nitrogen deposition in precipitation in metropolitan Guangzhou
city of southern China. Atmospheric Research, 113, 57-67. https://doi.org/10.1016/j.atmosres.2012.04.019

Li, K., Liu, X., Song, W., et al. (2013). Atmospheric nitrogen deposition at two sites in an arid environment of
Central Asia. PLoS ONE, 8(6). https://doi.org/10.1371/journal.pone.0067018

Li, J.,, Li, Z., & Feng, Q. (2017). Impact of anthropogenic and natural processes on the chemical compositions
of precipitation at a rapidly urbanized city in Northwest China. Environmental Earth Sciences, 76(10), 1—
14. https://doi.org/10.1007/s12665-017-6712-8

Liljestrand, H. M., & Morgan, J. J. (1981). Spatial variations of acid precipitation in Southern California.
Environmental Science and Technology, 15(3), 333-339. https://doi.org/10.1021/es00085a010

Lindner, B. L., & Frysinger, J. R. (2007). Bulk atmospheric deposition in the Charleston Harbor watershed.
Journal of Coastal Research, 236, 1452—1461. https://doi.org/10.2112/05-0596.1

Liu, X. Y., Xiao, H. W., Xiao, H. Y., ef al. (2017). Stable isotope analyses of precipitation nitrogen sources in
Guiyang, southwestern China. Environmental Pollution, 230, 486—494.
https://doi.org/10.1016/j.envpol.2017.06.010

Lohse, K. A., Hope, D., Sponseller, R., ef al. (2008). Atmospheric deposition of carbon and nutrients across an
arid metropolitan area. Science of the Total Environment, 402(1), 95-105.
https://doi.org/10.1016/j.scitotenv.2008.04.044

Lovett, G.M., Traynor, M.M., Pouyat, R.V., et al. (2000). Atmospheric deposition to oak forests along an
urban-rural gradient. Environmental Science and Technology, (34), 4294—4300.
http://doi.org/10.1021/es001077q

Luo, Y., Yang, X., Carley, R. J., et al. (2002). Atmospheric deposition of nitrogen along the Connecticut
coastline of Long Island Sound: A decade of measurements. Atmospheric Environment, 36(28), 4517—
4528. https://doi.org/10.1016/S1352-2310(02)00421-1

Luo, Y., Yang, X., Carley, R. J., ef al. (2003). Effects of geographical location and land use on atmospheric
deposition of nitrogen in the State of Connecticut. Environmental Pollution, 124(3), 437-448.
https://doi.org/10.1016/S0269-7491(03)00043-5

Luo, X. S., Liu, P, Tang, A. H., et al. (2013). An evaluation of atmospheric Nr pollution and deposition in
North China after the Beijing Olympics. Atmospheric Environment, 74(2), 209-216.
https://doi.org/10.1016/j.atmosenv.2013.03.054



Meena, B. 1., & Omar, K. A. (2015). Chemical analysis of rainwater and study effect of vehicle emissions on
human health in Kurdistan Region. Oriental Journal of Chemistry, 31(2), 689—695.
https://doi.org/10.13005/0j¢/310210

Melidis, P., Akratos, C. S., Tsihrintzis, V. A., et al. (2007). Characterization of rain and roof drainage water
quality in Xanthi, Greece. Environmental Monitoring and Assessment, 127(1-3), 15-27.
https://doi.org/10.1007/s10661-006-9254-1

Michopoulos, P., Baloutsos, G., Economou, A., et al. (2004). Effects of nitrogen deposition on nitrogen cycling
in an Aleppo pine stand in Athens, Greece. Science of the Total Environment, 323(1-3), 211-218.
https://doi.org/10.1016/j.scitotenv.2003.10.002

Michopoulos, P., Baloutsos, G., Economou, A., et al. (2007). Bulk and throughfall deposition chemistry in three
different forest ecosystems. Fresenius Enviromental Bulletin, 16(1), 91-98.

Miéovic, V., Alebic¢-Jureti¢, A., Matkovi¢, N., et al. (2010). Dustfall measurements in Primorsko-Goranska
County, 1975-2008. Arhiv Za Higijenu Rada i Toksikologiju, 61, 37-43. https://doi.org/10.2478/10004-
1254-61-2010-1952

Minoura, H., Mizawa, S., & Iwasaka, Y. (1998). Seasonal changes in the concentrations of major cations and
anions in precipitations in urban Nagoya, Japan: local emission and long-range transport by Asian dust
storms (KOSA) and typhoons. Journal of the Meteorological Society of Japan, 76(1), 13-27.

Morales, J. A., De Graterol, L. S., Velasquez, H., ef al. (1998). Determination by ion chromatography of
selected organic and inorganic acids in rainwater at Maracaibo, Venezuela. Journal of Chromatography A,
804(1-2), 289-294. https://doi.org/10.1016/S0021-9673(98)00030-2

Morselli, L., Brusori, B., Cecchini, M., et al. (2001). Long term atmospheric deposition wet-dry fluxes. Critical
loads exceedences in an urban area. Annali Di Chimica, (91), 459—469.

Moschonas, N., & Glavas, S. (2002). Weak organic acidity in a wet-only precipitation study at a Mediterranean
coastal site, Patras, Greece. Atmospheric Research, 63(1-2), 147—157. https://doi.org/10.1016/S0169-
8095(02)00039-X

Mouli, P. C., Mohan, S. V., & Reddy, S. J. (2005). Rainwater chemistry at a regional representative urban site:
Influence of terrestrial sources on ionic composition. Atmospheric Environment, 39(6), 999—1008.
https://doi.org/10.1016/j.atmosenv.2004.10.036

Murano, K., Mukai, H., Hatakeyama, S., et al. (1998). Wet deposition of ammonium and atmospheric
distribution of ammonia and particulate ammonium in Japan. Environmental Pollution, 102(1), 321-326.
https://doi.org/10.1016/50269-7491(98)80050-x

Muskata, P., Sobik, M., Btas, M., et al. (2015). Pollutant deposition via dew in urban and rural environment,
Cracow, Poland. Atmospheric Research, 151, 110—119. https://doi.org/10.1016/j.atmosres.2014.05.028

Nadim, F., Trahiotis, M. M., Stapcinskaite, S., et al. (2001). Estimation of wet, dry and bulk deposition of
atmospheric nitrogen in Connecticut. Journal of Environmental Monitoring, 3(6), 671-680.
https://doi.org/10.1039/b107008h

Nduka, J. K. C., & Orisakwe, O. E. (2010). Precipitation chemistry and occurrence of acid rain over the oil-
producing Niger Delta Region of Nigeria. TheScientificWorldJournal, 10, 528-534.
https://doi.org/10.1100/tsw.2010.61

Netsvetaeva, O. G., Golobokova, L. P., Makukhin, V. L., et al. (2004). Experimental and theoretical researches
of wet deposition of sulfates and nitrates in the Lake Baikal region. Proceedings of the Society of Photo-
Optical Instrumentation Engineers, 5397, 121-130. https://doi.org/10.1117/12.548582

Onianwa, P. C., Odukoya, O. ., & Alabi, H. A. (2017). Chemical composition of wet precipitation in Ibadan,
Nigeria. Bulletin of the Chemical Society of Ethiopia, 16(2), 141-147. https://doi.org/10.3969/].issn.1002-
5006.2017.04.008



Ouyang, W., Guo, B., Cai, G., et al. (2015). The washing effect of precipitation on particulate matter and the
pollution dynamics of rainwater in downtown Beijing. Science of the Total Environment, 505, 306-314.
https://doi.org/10.1016/j.scitotenv.2014.09.062

Ozsoy, T., & Ornektekin, S. (2009). Wet atmospheric deposition of inorganic N, P and Fe in the northeastern
Mediterranean and contribution to ecosystems. Progress in Environmental Science and Technology, Vol II,
Pts A and B, 2, 633—642.

Padgett, P. E., Allen, E. B., Bytnerowicz, A., et al. (1999). Changes in soil inorganic nitrogen as related to
atmospheric nitrogenous pollutants in southern California. Atrmospheric Environment, 33(5), 769-781.
https://doi.org/10.1016/S1352-2310(98)00214-3

Paiva, R. ., Pires, M. A. F., Munita, C. S., ef al. (1997). A preliminary study of the anthropogenic contribution
to Sao Paulo rainfall. Fresenius Environmental Bulletin, 6(9-10), 508-513.

Pan, Y. P, Wang, Y. S., Tang, et al. (2012). Wet and dry deposition of atmospheric nitrogen at ten sites in
Northern China. Atmospheric Chemistry and Physics, 12(14), 6515—6535. https://doi.org/10.5194/acp-12-
6515-2012

Pandey, J., Pandey, U., & Singh, A. V. (2014). Impact of changing atmospheric deposition chemistry on carbon
and nutrient loading to Ganga River: Integrating land-atmosphere-water components to uncover cross-
domain carbon linkages. Biogeochemistry, 119(1-3), 179—198. https://doi.org/10.1007/s10533-014-9957-2

Pandey, J., Pandey, U., Singh, A. V., et al. (2016). Atmospheric N and P deposition in the Ganges Basin.
Current Science, 110(6), 974-976.

Paramee, S., Chidthaisong, A., Towprayoon, S., et al. (2005). Three-year monitoring results of nitrate and
ammonium wet deposition in Thailand. Environmental Monitoring and Assessment, 102(1-3), 27-40.
https://doi.org/10.1007/s10661-005-1593-9

Pieri, L., Matzneller, P., Gaspari, N., et al. (2010). Bulk atmospheric deposition in the southern Po Valley
(Northern Italy). Water, Air, and Soil Pollution, 210(1-4), 155-169. https://doi.org/10.1007/s11270-009-
0238-y

Polkowska, Z., Btas, M., Klimaszewska, K., ef al. (2008). Chemical characterization of dew water collected in
different geographic regions of Poland. Sensors, 8(6), 4006—4032. https://doi.org/10.3390/s8064006

Ponette-Gonzélez, A. G., Perroni, Y., Weathers, K. C., et al. (2017). Nitrogen cycling in tropical Atlantic Forest
differing in exposure to urban atmospheric nitrogen deposition. Plant and Soil, 420(1-2), 451-465.
https://doi.org/10.1007/s11104-017-3421-8

Poor, N., Pollman, C., Tate, P., et al. (2006). Nature and magnitude of atmospheric fluxes of total inorganic
nitrogen and other inorganic species to the Tampa Bay watershed, FL, USA. Water, Air, and Soil
Pollution, 170(1-4), 267-283. https://doi.org/10.1007/s11270-006-3055-6

Prakasa Rao, P. S., Khemani, L. T., Momin, G. A., et al. (1992). Measurements of wet and dry deposition at an
urban location in India. Atmospheric Environment. Part B, Urban Atmosphere, 26(1), 73-78.
https://doi.org/10.1016/0957-1272(92)90038-T

Pratt, G. C., Orr, E. J., Bock, D. C., et al. (1996). Estimation of dry deposition of inorganics using filter pack
data and inferred deposition velocity. Environmental Science and Technology, 30(7), 2168-2177.
https://doi.org/10.1021/es9505558

Raman, R. S., & Ramachandran, S. (2011). Source apportionment of the ionic components in precipitation over
an urban region in Western India. Environmental Science and Pollution Research, 18(2), 212-225.
https://doi.org/10.1007/s11356-010-0365-4

Rao, P., Hutyra, L. R., Raciti, S. M., ef al. (2014). Atmospheric nitrogen inputs and losses along an urbanization
gradient from Boston to Harvard Forest, MA. Biogeochemistry, 121(1), 229-245.
https://doi.org/10.1007/s10533-013-9861-1



Raymond, B. A., Bassingthwaighte, T., & Shaw, D. P. (2010). Measuring nitrogen and sulphur deposition in the
Georgia Basin, British Columbia, using lichens and moss. Journal of Limnology, 69(SUPPL. 1), 22-32.
https://doi.org/10.3274/JL10-69-S1-04

Riha, K. M., Michalski, G., Gallo, E. L., et al. (2014). High Atmospheric Nitrate Inputs and Nitrogen Turnover
in Semi-arid Urban Catchments. Ecosystems, 17(8), 1309-1325. https://doi.org/10.1007/s10021-014-9797-
X

Rocha, F. R., Fracassi da Silva, J. A., Lago, C. L., ef al. (2003). Wet deposition and related atmospheric
chemistry in the Sao Paulo metropolis, Brazil: Part 1. Major inorganic ions in rainwater as evaluated by
capillary electrophoresis with contactless conductivity detection. Atmospheric Environment, 37, 105-115.

Rubio, M. A., Lissi, E., & Villena, G. (2008). Factors determining the concentration of nitrite in dew from
Santiago, Chile. Atmospheric Environment, 42(33), 7651-7656.
https://doi.org/10.1016/j.atmosenv.2008.05.055

Sakugawa, H., Kaplan, I. R., & Shepard, L. S. (1993). Measurements of H202, aldehydes and organic acids in
Los Angeles rainwater: Their sources and deposition rates. Atmospheric Environment. Part B, Urban
Atmosphere, 27(2), 203-219. https://doi.org/10.1016/0957-1272(93)90006-R

Salve, P. R., Maurya, A., & Wate, S. R. (2006). Atmospheric dry deposition on leaves at an urban location.
Bulletin of Environmental Contamination and Toxicology, 77(6), 834—837. https://doi.org/10.1007/s00128-
006-1219-0

Sequeira, R. (1976). Monsoonal deposition of sea salt and air pollutants over Bombay. Tellus, 28(3), 275-282.
https://doi.org/10.3402/tellusa.v28i3.10291

Sequeira, R., & Lai, C. C. (1998). Small-scale spatial variability in the representative ionic composition of
rainwater. Atmospheric Environment, 32(2), 133—144.

Shen, Z., Zhang, L., Cao, J., et al. (2012). Chemical composition, sources, and deposition fluxes of water-
soluble inorganic ions obtained from precipitation chemistry measurements collected at an urban site in
northwest China. Journal of Environmental Monitoring, 14(11), 3000-3008.
https://doi.org/10.1039/c2em30457k

Sisterson, D. L., & Shannon, J. D. (1990). A comparison of urban and suburban precipitation chemistry.
Atmospheric Environment, 24B(3), 389-394.

Smirnioudi, V. N., & Siskos, P. A. (1992). Chemical composition of wet and dust deposition in Athens, Greece.
Atmospheric Environment. Part B, Urban Atmosphere, 26(4), 483—490. https://doi.org/10.1016/0957-
1272(92)90055-W

Song, F., & Gao, Y. (2009). Chemical characteristics of precipitation at metropolitan Newark in the US East
Coast. Atmospheric Environment, 43(32), 4903—4913. https://doi.org/10.1016/j.atmosenv.2009.07.024

Song, L., Kuang, F., Skiba, U., ef al. (2017). Bulk deposition of organic and inorganic nitrogen in southwest
China from 2008 to 2013. Environmental Pollution, 227, 157-166.
https://doi.org/10.1016/j.envpol.2017.04.031

Strayer, H., Smith, R., Mizak, C., et al. (2007). Influence of air mass origin on the wet deposition of nitrogen to
Tampa Bay, Florida-An eight-year study. Atmospheric Environment, 41(20), 4310—4322.
https://doi.org/10.1016/j.atmosenv.2006.08.060

Sudalma, S., Purwanto, P., & Santoso, L. W. (2015). The Effect of SO2 and NO2 from transportation and
stationary emissions sources to SO42— and NO3— in rain water in Semarang. Procedia Environmental
Sciences, 23, 247-252. https://doi.org/10.1016/j.proenv.2015.01.037

Suzuki, K., & Shirohada, M. (2006). Seasonal and temporal changes in the fluxes of major inorganic ions via
wet and dry depositions, observed in Matsumoto, central Japan. Geochemical Journal, 40(6), 609—623.
https://doi.org/10.2343/geochem;j.40.609



Takeuchi, M., Okochi, H., & Igawa, M. (2002). Controlling factors of weak acid and base concentrations in
urban dew water - Comparison of dew chemistry with rain and fog chemistry. Bulletin of the Chemical
Society of Japan, 75(4), 757-764. https://doi.org/10.1246/bcs).75.757

Tang, A., Zhuang, G., Wang, Y., ef al. (2005). The chemistry of precipitation and its relation to aerosol in
Beijing. Atmospheric Environment, 39(19), 3397-3406. https://doi.org/10.1016/j.atmosenv.2005.02.001

Tanner, P. A. (1999). Analysis of Hong Kong daily bulk and wet deposition data from 1994 to 1995.
Atmospheric Environment, 33(11), 1757-1766. https://doi.org/10.1016/S1352-2310(98)00340-9

Templer, P.H. and McCann, T.M. (2010). Effects of the hemlock woolly adelgid on nitrogen losses from urban
and rural northern forest ecosystems. Ecosystems, (13), 1215—-1226. http://doi.org/10.1007/s10021-010-
9382-x

Tiwari, R., Gupta, G. P., & Kulshrestha, U. C. (2016). Summer time dustfall fluxes of reactive nitrogen and
other inorganic species over the tropical megacity of indo-gangetic plains. Earth Interactions, 20(23), 1—
20. https://doi.org/10.1175/EI-D-15-0053.1

Tu, J., Wang, H., Zhang, Z., et al. (2005). Trends in chemical composition of precipitation in Nanjing, China,
during 1992-2003. Atmospheric Research, 73(3—4), 283-298.
https://doi.org/10.1016/j.atmosres.2004.11.002

Tulloss, E. M., & Cadenasso, M. L. (2015). Nitrogen deposition across scales: Hotspots and gradients in a
California savanna landscape. Ecosphere, 6(9), 1-12. https://doi.org/10.1890/ES14-00440.1

Udisti, R., Bellandi, S., Del Panta, S., et al. (1993). Acid deposition in an urban area: a survey in Florence;
1989-91. Annali Di Chimica, 83(5-6), 223-232.

Varenik, A., Konovalov, S., & Stanichny, S. (2015). Quantifying importance and scaling effects of atmospheric
deposition of inorganic fixed nitrogen for the eutrophic Black Sea. Biogeosciences, 12(21), 6479-6491.
https://doi.org/10.5194/bg-12-6479-2015

Vieira-Filho, M. S., Pedrotti, J. J., & Fornaro, A. (2013). Contribution of long and mid-range transport on the
sodium and potassium concentrations in rainwater samples, Sdo Paulo megacity, Brazil. Atmospheric
Environment, 79, 299-307. https://doi.org/10.1016/j.atmosenv.2013.05.047

Vieira-Filho, M. S., Lehmann, C., & Fornaro, A. (2015). Influence of local sources and topography on air
quality and rainwater composition in Cubatdo and Sao Paulo, Brazil. Atmospheric Environment, 101, 200—
208. https://doi.org/10.1016/j.atmosenv.2014.11.025

Vong, R. J., Larson, T. V., Covert, D. S., et al. (1985). Measurement and modeling of Western Washington
precipitation chemistry. Water, Air, and Soil Pollution, 26, 71-84.
https://doi.org/10.1017/cbo9780511695414.004

Wang, H., Yang, F., Shi, G., ef al. (2016). Ambient concentration and dry deposition of major inorganic
nitrogen species at two urban sites in Sichuan Basin, China. Environmental Pollution, 219(2), 235-244.
https://doi.org/10.1016/j.envpol.2016.10.016

Xiao, H. Y., Tang, C. G., Xiao, H. W., ef al. (2010). Mosses indicating atmospheric nitrogen deposition and
sources in the Yangtze river drainage Basin, China. Journal of Geophysical Research Atmospheres,
115(14), 1-8. https://doi.org/10.1029/2009JD012900

Xiao, J. (2016). Chemical composition and source identification of rainwater constituents at an urban site in
Xi’an. Environmental Earth Sciences, 75(3), 1-12. https://doi.org/10.1007/s12665-015-4997-z

Xing, M., & Liu, W. (2012). Variations in the concentration and isotopic composition of nitrate nitrogen in wet
deposition and their relation with meteorological conditions in Xi’an city, Northwest China. Applied
Geochemistry, 27(4), 831-840. https://doi.org/10.1016/j.apgeochem.2012.01.003



Xing, M., Liu, W., Wang, Z., et al. (2013). Relationship of nitrate isotopic character to population density in the
loess Plateau of Northwest China. Applied Geochemistry, 35, 110-119.
https://doi.org/10.1016/j.apgeochem.2013.04.002

Xu, H., Bi, X. H,, Feng, Y. C. et al. (2011). Chemical composition of precipitation and its sources in Hangzhou,
China. Environmental Monitoring and Assessment, 183(1-4), 581-592. https://doi.org/10.1007/s10661-
011-1963-4

Yeung, M. C,, Lee, S. C., Lun, et al. (2007). Summer rain events in south-east Asia: Spatial and temporal
variations. Atmospheric Research, 86(3—4), 241-248. https://doi.org/10.1016/j.atmosres.2006.09.011

Zbieranowski, A.L. and Aherne, J. (2012). Ambient concentrations of atmospheric ammonia, nitrogen dioxide
and nitric acid across a rural-urban-agricultural transect in southern Ontario, Canada. Atmospheric
Environment, (62), 481-491. http://doi.org/10.1016/j.atmosenv.2012.08.040

Zhang, J., Chen, S. Z., Yu, Z. G., et al. (1999). Factors influencing changes in rainwater composition from
urban versus remote regions of the Yellow Sea. Journal of Geophysical Research Atmospheres, 104(D1),
1631-1644. https://doi.org/10.1029/1998JD100019

Zhang, D. D., Peart, M., Jim, C. Y., et al. (2003). Precipitation chemistry of Lhasa and other remote towns,
Tibet. Atmospheric Environment, 37, 231-240.

Zhang, Y., Liu, X., Zhang, F., et al. (2006). Spatial and temporal variation of atmospheric nitrogen deposition in
the North China Plain. Acta Ecologica Sinica, 26(6), 1633—1638. https://doi.org/10.1016/S1872-
2032(06)60026-7

Zhang, M., Wang, S., Wu, F., ef al. (2007). Chemical compositions of wet precipitation and anthropogenic
influences at a developing urban site in southeastern China. Atmospheric Research, 84(4), 311-322.
https://doi.org/10.1016/j.atmosres.2006.09.003

Zhang, Y., Liu, X. J., Fangmeier, A., ef al. (2008). Nitrogen inputs and isotopes in precipitation in the North
China Plain. Atmospheric Environment, 42(7), 1436—1448. https://doi.org/10.1016/j.atmosenv.2007.11.002

Zhang, J., Zhang, G. S., Bi, Y. F., et al. (2011). Nitrogen species in rainwater and aerosols of the Yellow and
East China seas: Effects of the East Asian monsoon and anthropogenic emissions and relevance for the
NW Pacific Ocean. Global Biogeochemical Cycles, 25(3), 1-14. https://doi.org/10.1029/2010GB003896

Zhang, X., Jiang, H., Zhang, Q., et al. (2012). Chemical characteristics of rainwater in northeast China, a case
study of Dalian. Atmospheric Research, 116(3), 151-160. https://doi.org/10.1016/j.atmosres.2012.03.014

Zheng, F. Q., Liao, G. L., Huang, H. H., ef al. (2011). Trend analysis of wet deposition in Nanning City during
1991-2004. Environmental Engineering and Management Journal, 10(6), 777-780.



