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Table S1 List of monitoring sites and their coordinates, elevations (m), number of 
samples, annual precipitation amount (mm yr-1), and land use types. 

Monitoring site Coordinate Elevati
on 

Sam
ple 

Precipitat
ion 

Land 
type 

Downtown,Wanzhou 
district (WZ) 

N108.39°,E3
0.80° 300 91 1115.5 Urban 

Dade, Kaizhou district 
(DD) 

N108.36°,E3
1.22° 776 56 1243.3 Rural 

Houbai, Kaizhou district 
(HB) 

N108.56°,E3
1.24° 410 66 1132.6 Rural 

Qukou, Kaizhou district 
(QK) 

N108.56°,E3
1.15° 300 83 1195.8 Wetlan

d 
Gaoyang, Yunyang 

county (GY) 
N108.68°,E3

1.10° 270 76 1040.6 Town 

Renhe, Yunyang county 
(RH) 

N108.62°,E3
1.04° 460 85 928.4 Rural 

 
Table S2 Compiled δ15N values (mean ± SD) of major NOx and NH3 emissions from 

different sources (Cui et al., 2018). 

 

Sources 
N 
specie
s 

δ15N 
/ ‰ 

Coal combustion NOx +13.7±
4.6 

Mobile exhausts NOx -7.25±7
.8 

Biomass burning NOx  +1.0±4.
1 

Biogenic soil 
emission NOx -33.8±1

2.2 

Coal combustion NH3 -8.9±4.
1 

Mobile exhausts NH3 -3.4±1.
7 

Biomass burning NH3 +12.0±
na 

Pig wastes NH3 -29.1±1
.7 

Human wastes NH3 -38.5±0
.9 

Chemical 
fertilizers NH3 -45.9±5

.1 
 
 



Table S3 Difference analysis and seasonal or annual rainfall, fluxes and δ15N values 
for NH4

+-N and NO3
--N in rainwater samplers between at three rural sites. 

Season/
Year Indexes DD HB RH 

Winter 

Rainfall  
(mm) 67.0a  60.5a  48.0

a 
NO3

--N (kgN 
ha-1) 0.27a 0.31a  0.54

a  
NH4

+-N(kgN 
ha-1) 0.62b  0.61b  1.25

a  
DIN (kgN 
ha-1) 0.90b  0.92b  1.79

a  
δ15N-NO3

- 
(‰) 

+6.44
a  

-3.80
a  

-3.3
4a  

δ15N-NH4
+ 

(‰) 
+2.06

a  
+5.12

a  
-3.1

0a  

Spring 

Rainfall  
(mm) 

313.7
a  

311.9
a  

285.
0a  

NO3
--N (kgN 

ha-1) 1.10a  0.60a  0.94
a  

NH4
+-N(kgN 

ha-1) 2.97a  2.56a  2.58
a  

DIN (kgN 
ha-1) 4.06a  3.16a  3.52

a  
δ15N-NO3

- 
(‰) 

-0.60
a  

+2.60
a  

+3.5
8a  

δ15N-NH4
+ 

(‰) 
+5.57

a  
+2.84

a  
-0.9

5a  

Summer 

Rainfall  
(mm) 

562.3
a  

503.9
a  

398.
9a  

NO3
--N (kgN 

ha-1) 1.05a  0.73a  0.82
a  

NH4
+-N(kgN 

ha-1) 3.15a  2.11a  1.95
a  

DIN (kgN 
ha-1) 4.21a  2.84a  2.77

a  
δ15N-NO3

- 
(‰) 

-5.37
a  

+1.46
a  

-2.5
7a  

δ15N-NH4
+ 

(‰) 
-0.15

a  
-1.03

a  
0.52

a  

Autumn 

Rainfall  
(mm) 

300.3
a  

256.3
a  

196.
5a  

NO3
--N (kgN 

ha-1) 0.92a  0.64a  0.71
a  



NH4
+-N(kgN 

ha-1) 2.07a 1.30a  1.17
a  

DIN (kgN 
ha-1) 3.00a  1.94a  1.88

a  
δ15N-NO3

- 
(‰) 

-5.28
a  

-3.96
a  

-5.3
5a  

δ15N-NH4
+ 

(‰) 
-0.84

a  
-0.15

a  
-2.7

0a  

Year 

Rainfall  
(mm) 

1243.
3a  

1132.
6a  

928.
4a  

NO3
--N (kgN 

ha-1) 3.34a  2.28a  3.02
a  

NH4
+-N(kgN 

ha-1) 8.82a  6.58a  6.95
a  

DIN (kgN 
ha-1) 

12.16
a  8.86a  9.97

a  
δ15N-NO3

- 
(‰) 

-0.39
a  

-1.25
a  

-1.9
2a  

δ15N-NH4
+ 

(‰) 
+2.16

a  
+1.59

a  
-1.5

5a  

Note: Different letters (such as a and b) in the same line at different land-use types in 

the same season indicated significant difference at 95% confidence level (p<0.05), 

and the same letter indicated no significant difference at 95% confidence level 

(p>0.05). 
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Fig.S1 Monthly and seasonal variations of δ15N values for NH4
+-N and NO3

--N in 

rainwater among four land-used types. 
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Fig.S2 Monthly variations of rainfall and fluxes of wet deposition N forms at different 

land-use types. 
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Fig.S3 Monthly variations of rainfall and fluxes of N forms in wet deposition at three 
rural sites 
 



Fig.S4 Seasonally fractional contributions (%) of biogenic soil emission (a), biomass 
burning (b), coal combustion (c), mobile exhausts (d) to precipitation NO3

--N at urban 
(WZ), rural (DD, HB, RH, the green color), town (GY) and wetland (QK) sites, 
respectively. Grey points are percentage data (n=30000) output from the SIAR model. 
Each box encompasses the 25th-75th percentiles, whiskers are the 5th and 95th 
percentiles. The line in each box marks the mean fractional contribution.  
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