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Table S1 Geographical characteristics of inflows and a outflow sampled in this study.
Basin  Population  Agricultural

No.* Name Location* Area* Density* Land* Forest* Residential*
(km®) (km ?) (%) (%) (%)
Inflow
31 Tenjin West 9.8 539 28.4 54.7 7.3
30 Mano West 23.2 1048 28.8 42.8 15.6
29 Wani West 17.2 186 16.1 65.9 54
28 U West 7.0 66 6.0 89.1 0.8
1 Kamo West 46.5 89 18.6 74.8 1.2
2 Ado West 306.1 27 3.7 91.5 0.7
3 Ishida North 59.9 84 10.5 81.1 2.0
4 Momose North 13.1 65 4.4 87.7 0.6
5 Chinai North 51.3 44 11.3 80.1 1.8
6 Ohura North 39.2 98 12.9 78.5 2.7
7 Oh North 20.2 55 7.0 86.9 1.6
8 Yogo North 6.5 141 13.6 77.6 34
9 Chonoki North 10.2 412 79.9 0.1 13.5
10 Ta North 36.0 301 48.8 37.1 9.6
11 Ane North 372.3 61 7.0 88.2 1.7
12 Yone North 15.2 2047 56.1 0.8 34.5
13 Amano North 110.9 226 21.0 66.3 5.8
14 Seri East 73.9 462 7.9 75.2 8.1
15 Inukami East 101.6 109 7.6 82.2 2.8
16 Ajiki East 14.9 1002 70.9 1.1 20.1
17 Uso East 83.7 411 52.7 28.6 11.0
18 Bunroku East 14.0 595 68.0 15.7 11.7
19 Nomazu East 7.2 758 66.7 3.6 20.2
20 Echi East 211.1 110 11.1 78.0 2.5
27 Hino South 225.9 338 33.4 443 8.4
26 Yanomune  South 41.8 859 53.7 19.5 15.7
25 Yasu South 391.2 324 22.5 57.7 6.5
24 Yamaga South 5.7 2540 54.7 1.2 33.7
23 Sakai South 2.3 979 69.3 0.0 27.7
22 Hayama South 33.7 2048 443 7.5 29.7
34 Kusatsu South 48.3 370 32.6 14.1 30.6
21 Nagaso South 3.7 3174 20.8 20.6 31.4
32 Fujinoki South 3.9 1805 16.7 49.1 20.8
Outflow
33 Seta South 3848 323 17 59 14

*Data source: Ohte et al. (2010) and the references cited in the paper.



Table S2 Concentrations and stable isotopic compositions of nitrate in the wet deposition samples,
together with the stable oxygen isotopic compositions (8"*0) of H,0 and the daily precipitaion when
each of the samples was taken.

Date Precipitation 3"0(H,0) NO;~ 8PN 30 A0

mm %  pmol L™ %o %o %o
2009.4.14 8.0 -6.9 28.4 -6.0 +84.0 +28.7
2009.4.15 1.5 - 54.2 -6.6 +80.5 +25.5
2009.4.21 7.5 -4.8 17.1 -6.7 +79.7 +27.2
2009.4.25 9.0 -9.1 233 -5.6 +84.6 +28.0
2009.6.10 22.0 -7.0 209 -6.1 +77.3 +25.2
2009.6.11 1.5 -6.2 46.4 -4.1 +77.6 +23.6
2009.6.20 25.5 -8.8 10.5 -7.7 +80.1 +21.4
2009.6.22 26.5 -10.2 6.8 -1.8 +64.1 +22.8
2009.6.29 5.5 -10.3 10.7 -6.5 +73.0 +23.6
2009.6.30 9.5 -8.6 16.1 -7.1 +73.6 +25.9
2009.7.1 8.0 -6.8 11.5 -7.5 +71.8 +23.4
2009.7.6 0.5 -6.7 32.8 -8.0 +72.6 +23.0
2009.7.7 11.0 -5.4 11.5 34 +73.3 +24.4
2009.7.8 21.5 - 5.2 93 +69.4 +25.3
2009.7.9 24.5 -99 9.6 -6.1 +65.3 +21.7
2009.7.12 18.5 -5.7 18.6 -6.7 +69.5 +23.3
2009.7.17 7.0 -8.6 249 -4.8 +70.0 +22.0
2009.7.18 17.5 -7.9 18.9 -4.8 +63.0 +20.8
2009.7.19 15.5 -7.9 7.3 -5.8 +62.2 +20.2
2009.7.24 2.5 -6.3 46.9 -8.1 +68.8 +21.4
2009.7.26 9.5 -8.1 11.6 -7.3 +65.5 +22.2
2009.7.27 9.0 -10.4 11.0 -5.7 +69.4 +23.5
2009.7.28 1.5 -7.3 51.9 -5.6 +74.2 +23.7
2009.7.29 49.0 -9.1 7.5 -6.8 +67.3 +19.2
2009.7.31 1.0 -4.5 82.8 -4.0 +66.8 +21.8
2009.8.1 2.0 -6.0 53.7 -5.7 +69.0 +21.6
2009.8.2 8.0 -6.7 214 -7.2 +68.4 +22.9
2009.8.6 35 -7.5 333 -7.8 +66.4 +21.1
2009.8.7 6.5 -8.5 8.2 -9.6 +66.6 +20.4
2009.8.9 10.0 -10.8 8.1 -7.6 +66.9 +20.3
2009.8.12 5.0 -5.5 13.3 -5.4 +65.2 +18.7
2009.8.13 1.0 2.4 57.3 -3.1 +63.3 +20.1
2009.8.20 1.5 2.4 54.9 -3.2 +72.7 +21.8
2009.8.21 2.5 -2.5 52.1 -2.7 +68.4 +20.9
2009.8.28 15.5 -5.4 13.5 -5.8 +70.6 +21.7
2009.8.31 6.0 -7.5 7.4 -5.6 +73.8 +25.6
2009.9.11 1.0 2.2 39.0 -5.8 +73.8 +24.9
2009.9.21 3.0 2.2 30.5 -2.7 +73.4 +24.0
2009.9.23 4.0 2.3 19.7 -6.5 +72.4 +24.3
2009.9.28 5.5 2.0 32.1 -6.6 +71.9 +23.8
2009.10.4 5.0 =33 60.6 -33 +79.2 +27.3
2009.10.7 24.0 -11.3 1.6 -4.4 +69.9 +22.7
2009.10.9 7.5 -6.4 35 -5.5 +68.8 +23.9
2009.10.13 4.0 -6.4 9.0 -5.3 +79.9 +25.3
2009.10.19 6.5 =53 49.0 =31 +81.6 +25.8
2009.10.26 4.5 -14.8 14.4 -3.5 +80.5 +27.7
2009.10.31 1.0 -39 41.6 -4.7 +79.5 +24.7
2009.11.1 21.5 -8.0 9.5 -7.2 +78.8 +25.1
2009.11.2 9.0 -7.3 6.0 -6.1 +75.2 +26.6
2009.11.9 4.5 -39 46.4 -4.6 +81.9 +26.4
2009.11.10 10.5 -6.2 10.5 -6.8 +78.0 +25.3
2009.11.25 11.0 -6.3 20.5 -2.6 +76.1 +26.6
2009.11.28 4.0 -4.7 31.5 -1.9 +85.9 +29.2
2009.12.3 5.5 -6.8 21.3 -7.2 +82.4 +28.1
2009.12.5 9.0 -49 543 +1.1 +95.8 +29.5
2009.12.11 3.0 -14.7 15.9 -6.6 +85.9 +28.8
2009.12.14 6.0 -6.2 5.5 -7.9 +76.0 +27.9
2009.12.15 5.5 -6.4 7.1 -1.5 +82.1 +29.2
2009.12.16 5.0 -6.4 11.3 +1.5 +77.9 +26.5
2009.12.17 20.5 -12.9 3.4 -4.0 +78.8 +27.1
2009.12.20 1.5 -7.8 16.1 +2.0 +79.4 +25.8
2009.12.23 5.0 -6.6 75.9 +0.6 +93.3 +30.2
2009.12.25 6.0 -5.1 58.0 -34 +94.8 +29.7
2009.12.27 35 -6.6 22.6 -3.5 +85.0 +28.0
2010.1.2 0.5 -7.2 167.2 +0.3 +92.7 +30.0
2010.1.4 5.5 -6.1 39.0 2.1 +93.3 +31.0
2010.1.20 35.5 -4.1 18.1 -4.7 +86.2 +29.1
2010.1.22 35 -8.9 7.7 -3.0 +79.4 +28.3
2010.1.27 6.0 -8.8 42.2 +0.2 +86.8 +27.0
2010.2.4 10.0 9.2 6.9 -1.8 +79.9 +29.1
2010.2.5 1.0 -5.5 18.8 -0.3 +80.2 +27.6
2010.2.9 6.5 -5.0 299 -3.2 +85.4 +28.2
2010.2.11 35 -11.3 25.0 2.1 +88.1 +28.5
2010.2.19 4.0 -7.8 51.2 +1.3 +91.3 +27.8
2010.2.26 18.5 -6.4 7.6 -4.6 +79.6 +27.0
2010.3.1 3.0 -8.7 30.0 -3.5 +86.5 +28.3
2010.3.2 2.5 -5.9 254 -4.2 +754 +26.9




Table S2 (continued)

Date Precipitation 8" O(H,0) NO; "N 30 A0

mm %0  pmol L™ %o %o %o
2010.3.5 0.0 7.8 29.7 5.3 +842  +27.1
2010.3.9 3.0 -8.9 74 405 +74.6 4259
2010.3.10 4.0 -10.5 9.1 3.1 +66.5  +23.4
2010.3.15 15.5 5.8 9.5 1.5 +81.7 4263
2010.4.10 1.5 +0.9 68.9 6.1 +732 4244
2010.4.11 6.5 7.1 7.6 7.2 +774 4257
2010.4.13 9.0 3.4 49.8 5.2 +75.9  +24.8
2010.5.11 10.5 7.2 18.4 6.3 +72.8 4258
2010.5.19 16.0 -4.7 6.2 5.4 +749 4258
2010.5.25 13.5 -10.0 40.9 2.4 +81.2 4265
2010.6.4 3.5 4.8 612 -13.3 +72.7  +26.1
2010.6.15 21.6 9.1 70 -11.7 +73.4  +23.0
2010.6.19 6.5 -11.6 35.7 3.9 +77.1  +25.0
2010.6.20 115 -10.9 24.9 32 +76.2  +25.7
2010.6.26 14.0 -10.4 7.6 6.5 +763 4255
2010.6.27 35.5 -13.7 2.9 8.7 +60.5  +193
2010.7.9 14.0 8.1 30.0 5.3 +76.8  +23.1
2010.7.15 18.0 -10.7 11.7 5.8 +64.7 4213
2010.7.14 12.0 -11.7 12.0 8.5 +67.2 4223
2010.7.24 4.0 8.5 39.6 -6.0 +72.0  +24.4
2010.7.30 16.0 9.3 51.8 5.4 +68.5  +22.9
2010.8.11 0.5 7.0 22.9 2.9 +64.5 4213
2010.8.13 12.5 8.3 14.7 5.4 +73.4 4240
2010.8.14 13.5 4.2 27.8 2.8 +71.0  +22.0
2010.8.15 9.5 5.1 45.6 22 +63.9  +193
2010.8.24 0.5 3.4 49.8 7.1 +64.0  +20.7
2010.9.2 1.5 4.1 21.1 4.8 +63.8  +20.8
2010.9.6 16.0 -12.4 3.6 2.1 +65.6  +20.7
2010.9.12 332 -12.0 29 5.6 +62.7  +18.9
2010.9.13 343 -12.5 5.3 1.7 +652  +21.4
2010.9.19 5.0 -4.9 30.9 9.1 +79.7  +26.6
2010.9.20 3.5 4.2 52.9 8.4 +744 4246
2010.9.21 12.0 3.6 34.0 5.3 +71.0 4226
2010.9.22 6.5 -4.6 27.3 6.2 +73.9 4257
2010.10.5 22.0 -8.1 17.4 7.0 +75.7 4253
2010.10.14 8.0 5.5 21.9 4.0 +78.1  +26.0
2010.10.15 6.5 5.3 22.9 6.3 +83.1  +27.6
2010.10.28 75 -6.9 7.3 5.2 +78.6 4263
2010.11.8 16.5 4.8 52.5 5.2 +84.0 4277
2010.11.22 115 6.6 21.6 4.8 +86.2 4285
2010.11.27 7.0 5.6 50.1 3.8 +90.8  +30.9
2010.11.30 8.0 9.0 61.1 3.0 +87.4 4296
2010.12.6 185 5.8 31.9 4.0 +87.1 4293
2010.12.9 12.0 -13.2 13.6 53 +88.7  +29.9
2010.12.13 30.0 -14.9 194  +12 +91.9 4293
2010.12.17 12.5 1.9 18.4 5.4 +904  +31.4
2010.12.19 11.5 7.0 27 413 +89.2  +30.1
2010.12.28 10.0 8.5 48.1 4.9 +88.4  +30.1
2010.12.30 14.5 -16.5 20.3 -8.0 +89.2 4312
2011.1.8 11.0 6.8 18.3 2.9 +855 4295
2011.1.15 3.0 93 80.7 0.6 +91.4 4302
2011.1.23 3.5 9.6 995  +6.1 +93.9 4312
2011.1.25 0.5 275 2383  +3.4 +943 4313
2011.1.28 1.5 8.3 843 432 +81.6  +28.9
2011.2.3 35 7.2 90.0 -1.8 +85.6  +29.0
2011.2.4 3.0 42 2659  +1.2 +88.7  +30.6
2011.2.9 0.5 215 543 +18 +79.6  +26.6
2011.2.17 23.0 -14.9 68 -12.0 +79.9  +28.0
2011.2.24 6.5 5.0 64.3 22 +88.0  +28.4
2011.2.27 2.0 1.8 32.0 5.3 +832 4283
2011.2.28 35 -8.7 31.5 6.4 +81.5  +28.0
2011.3.5 1.5 5.1 94.2 -0.1 +86.2  +29.4
2011.3.9 5.0 -10.7 68.1 -1.8 +85.7  +30.1
2011.3.15 125 -10.2 30.0 -0.9 +92.8 4292
2011.3.20 55 -6.7 303.3 4.5 +89.6  +30.5
2011.3.25 75 -11.1 29.8 -1.8 +842 4283
2011.4.8 20.5 8.1 13.6 8.1 +702  +23.4
2011.4.18 6.5 8.1 33.4 5.2 +82.2 4282
2011.4.19 23.0 9.6 9.1 13 +79.9 4265
2011.4.24 6.5 9.8 34.6 3.6 +762  +26.4
2011.4.26 435 7.2 18.3 -6.0 +81.3 4272
2011.4.27 20.0 275 223 5.5 +75.9  +25.0
2011.4.30 8.0 73 55.6 4.8 +78.0  +26.1
2011.5.1 9.0 5.5 22.4 3.7 +76.0  +25.7




Table S2 (continued)

Date Precipitation 3"O(H,0) NO;  &°N 30 A0

mm %00 pmol L™ %00 %0 %0
2011.5.9 26.0 73 21.5 55 +71.7 4253
2011.5.16 1.0 275 4560  -4.0 +82.1 4282
2011.5.20 5.0 7.1 49.2 5.7 +76.5 4264
2011.5.21 24.5 7.4 18.2 1.3 +77.0  +25.6
2011.5.27 55 7.4 22.9 -8.1 +80.1  +26.4
2011.5.28 19.0 -6.3 6.9 6.4 +79.9  +26.8
2011.6.1 7.0 9.7 13.9 8.6 +75.0 4259
2011.6.2 4.0 7.8 21.3 5.3 +79.7  +26.6
2011.6.22 91.5 -7.0 38 2.7 +68.2  +21.1
2011.6.23 9.0 2.3 31.2 2.9 +60.0  +19.7
2011.6.27 28.0 3.8 8.9 43 +63.8  +20.8
2011.7.3 35 7.9 77.9 3.8 +724 4237
2011.7.4 12.0 -11.8 17.8 7.6 +73.7 4242
2011.7.12 6.5 4.5 190  -0.1 +65.8  +19.9
2011.7.27 45.0 9.1 7.7 3.4 +70.9  +23.0
2011.7.28 11.0 2.8 29.2 4.4 +652 4213
2011.7.29 16.5 2.6 49.9 6.0 +67.2  +21.0
2011.8.16 8.5 273 177 +14 +70.5 4217
2011.8.17 60.0 5.9 25.7 4.4 +69.3 4224
2011.8.18 9.0 5.3 325 55 +722 4232
2011.9.1 1.5 8.4 30 -3.0 +583  +18.6
2011.9.9 35 1.7 71.5 5.2 +72.9 4239
2011.9.19 58.5 9.8 2.9 6.3 +71.9 4234
2011.9.29 6.5 -7.0 170 -7.0 +75.8  +25.6
2011.10.6 9.0 7.0 62.1 2.6 +88.0  +27.6
2011.10.15 13.0 -14.6 13.2 7.1 +794 4259
2011.10.30 0.0 6.8 13.5 8.3 +79.0 4267
2011.11.6 0.0 -6.0 176 -7.0 +82.1 4277
2011.11.12 2.0 273 27.7 8.6 +793 4271
2011.11.14 1.5 7.6 107.6  -0.3 4+90.0  +30.0
2011.11.23 49.5 7.5 20.3 5.4 1923 4294
2011.11.29 2.5 7.5 125.7 3.8 +86.9  +29.7
2011.12.7 5.0 7.6 423 -1.0 +94.7 4315
2011.12.14 10.5 7.2 250  -5.7 +84.8 4279
2011.12.15 55 7.9 505 +0.3 4902 +30.0
2011.12.22 55 7.9 51.3 3.0 41005 +324
2012.1.1 12.0 8.0 20 5.1 4932 +430.0
2012.1.10 6.5 8.0 46.2 0.8 +90.8  +30.8
2012.1.25 5.0 9.0 146  +5.0 +784 4271
2012.1.31 6.5 -13.1 456  +2.1 +86.2  +28.0
2012.2.2 3.0 8.5 213 +21 +823  +27.6
2012.2.3 6.0 7.0 8.8 3.9 +81.8 4279
2012.2.6 12.0 -10.3 124  -42 +87.0  +28.0
2012.2.22 45 -8.7 254 13 +89.7 4283
2012.2.23 8.0 9.4 8.8 -1.5 +83.4  +26.0




Table S3 Stable oxygen isotopic compositions (5'°0) of H,O in the stream water samples.

No. Name 15 Mar. 17 Jun. 5 Aug. 21 Oct.
%00 %00 %00 %00
Inflow

31 Tenjin =77 -6.0 -7.4 -6.8
30 Mano -7.6 -6.1 -1.5 -7.1
29 Wani -8.2 -7.6 -8.1 -8.0
28 U -8.8 - -8.6 -8.7
1 Kamo 9.1 -7.6 -8.5 -8.5
2 Ado -9.3 -8.4 -8.9 9.1
3 Ishida -9.4 - -8.7 -9.0
4 Momose -9.3 -8.6 -8.8 -9.0
5 Chinai -9.2 -8.4 -8.7 -8.8
6 Ohura -8.7 -7.5 -8.6 -8.3
7 Oh -8.8 -8.3 -8.7 -8.9
8 Yogo -8.9 -5.8 -8.3 -8.6
9  Chonoki -9.4 -6.6 -8.9 -8.9
10 Ta 9.1 -7.1 -8.7 -8.3
11 Ane -9.5 -7.8 -9.0 -8.5
12 Yone -8.9 -8.7 -8.8 -8.9
13 Amano -8.7 -7.5 -8.3 -8.1
14 Seri -9.0 -8.1 -8.8 -8.3
15  Inukami -8.5 -8.3 -8.2 -8.2
16 Ajiki -7.9 -8.1 -8.1 -8.0
17 Uso -7.2 -6.6 -8.8 -8.1
18  Bunroku -8.1 -6.3 -8.3 =77
19 Nomazu -7.3 -6.1 -7.5 -6.9
20 Echi -8.7 -7.5 -8.1 -8.4
27 Hino -6.8 -5.3 -7.9 -7.2
26  Yanomune -5.7 -5.2 -7.3 -6.4
25 Yasu -7.3 -6.5 -8.2 -7.5
24 Yamaga -6.8 -6.0 -7.1 -7.2
23 Sakai -7.4 -6.7 -7.1 -8.0
22 Hayama -6.8 -5.9 -7.2 -6.6
34 Kusatsu -7.6 -6.1 -6.6 -7.0
21 Nagaso -7.4 -6.6 -7.1 -7.2
32 Fujinoki -8.7 -7.9 -8.4 -8.4

Outflow

33 Seta -6.7 -6.2 -6.8 -6.5




Table S4 Concentrations and stable isotopic compositions of nitrate in the stream water samples.

No. Name 15 March, 2013 17 June, 2013 5 August, 2013 21 October, 2013 Annual average
Cot 8°N 80 A0 Ci 8N 80 A0 Cp 8N "0 A0 Cir 8”°N 30 A0 Ci 6N 80 A0
M % % %o pM' %o %o %o uM %o %o %o uM" % % % pM %o %o %o
Inflow
31 Tenjin 382 +7.8 +1.9 +1.1 245 +89 -3.1 +0.1 182 +84 +3.8 +1.9 499 +7.9 -13 +0.5 46.5 +7.9 -0.9 +0.6
30 Mano 31.1 +8.6 +2.2 +0.7 29.5 +6.0 +3.6 +0.4 20.0 +7.5 +3.3 +1.9 447 +6.5 -3.6 +0.0 34.0 +7.1 -0.5 +0.5
29 Wani 295 +4.8 +1.5 +1.2 128 +17.9 +5.6 +0.7 17.8 +7.0 +3.5 +1.9 37.0 +6.0 -2.2 +0.3 322 +5.6 -0.4 +0.8
28U 19.8 +2.9 +9.8 +40 - - -~ 166 +32 -0.6 +1.2 104 +54 +1.8 +1.9 12.7 +3.8 +4.4 +2.6
1 Kamo 33.8 +4.7 +5.1 +2.0 12.0 +5.1 -12 +0.9 263 +9.1 +2.1 +1.0 24.0 +8.6 +0.1 +1.2 254 +7.2+22 +1.4
2 Ado 313 +1.1 +45 +2.1 1.1 +9.9 +8.6 +3.8 343 +4.1 +1.6 +1.4 224 +43 -0.5 +0.4 26.7 +2.7 +2.2 +1.3
3 Ishida 485 +0.1 +9.0 +3.7 - - -  — 510 +49 -03 +1.0 347 +3.6 +0.5 +1.4 449 +1.0 +6.8 +3.1
4Momose 764 +2.7 +6.7 +2.7 20.1 +4.5 +3.5 +2.1 29.8 +2.9 +1.9 +1.5 314 +7.9 +2.7 +0.7 41.1 +4.4 +4.5 +1.9
5 Chinai 47.6 +2.7 +9.4 +3.6 264 +2.5 +3.5 +2.2 32.8 +3.5 +3.7 +1.5 27.5 +52 422 +1.4 392 +3.3 +72 +2.9
6 Ohura 274 +19 +72 +3.0 173 +45 -14 +0.7 204 +49 +1.9 +1.2 27.6 +8.7 -0.1 +0.9 25.5 +3.4 +5.0 +2.3
7 Oh 444 +3.6 +7.1 +23 19.1 +44 -12 +1.2 402 +42 +2.7 +1.1 342 +7.7 +1.6 +1.2 36.1 +53 +3.4 +1.5
8 Yogo 435 +6.4 +6.4 +22 222 +2.1 -3.7 +0.6 424 +39 +0.7 +1.4 429 +59 -1.8 +0.8 40.6 +5.6 +2.5 +1.6
9 Chonoki  67.3 +4.3 +4.8 +23 31.6 +3.4 -2.7 +0.6 255 +53 +2.4 +14 517 +7.4 -09 +0.4 475 +5.7 +1.4 +1.2
10 Ta 384 +3.0 +3.0 +2.1 213 +54 -1.6 +0.4 374 +63 +04 +1.1 43.0 +7.5 2.0 +0.7 384 +5.8 -0.0 +1.2
11 Ane 30.1 +1.7 +7.8 +3.1 57 +32 -33 +0.1 29.0 +0.5 +1.2 +1.8 34.8 +3.3 2.0 +0.6 32.6 +2.6 +1.6 +1.5
12 Yone 389 +14.1 +53 +1.4 260 +69 -1.1 +0.3 285 +7.7 +0.1 +1.2 50.7 +82 -0.6 +0.8 39.1 +8.8 +0.3 +0.9
13 Amano 80.1 +7.0 +3.1 +1.4 29.6 +8.0 -1.2 +0.9 58.1 +83 +1.1 +1.1 79.5 +55 -1.2 +0.6 77.5 +6.1 +0.1 +0.8
14 Seri 1342 +42 +1.8 +12 47.1 +11.2 -0.3 +0.4 82.7 +3.4 +0.6 +0.9 79.6 +2.8 -1.2 +0.7 94.5 +3.4 +0.0 +0.9
15Inukami  44.0 +43 +43 +2.2 425 +6.0 -19 +1.0 314 +4.9 +23 +1.6 46.1 +7.9 -1.6 +0.8 45.0 +6.6 +0.5 +1.3
16 Ajiki 333 493 +3.6 +1.2 822 +84 -3.7 +0.5 624 +7.8 +2.1 +1.6 108.1 +8.8 -2.2 +0.4 75.7 +8.6 -1.0 +0.7
17 Uso 70.8 +7.0 +6.9 +2.7 76,5 +7.5 -1.5 +0.6 642 +62 +42 +2.1 66.6 +6.3 -3.1 +0.3 67.8 +6.5 -0.9 +0.8
18 Bunroku 1349 +8.8 -0.6 +0.5 533 +7.8 -1.9 +0.4 163 +52 +0.7 +1.6 115.6 +10.7 -1.9 +0.3 91.3 +9.5 -1.3 +0.5
19 Nomazu 7.0 +10.7 +7.7 +0.4 6.7 +3.5 -2.7 +1.3 164 +44 +1.4 +1.9 68.0+10.2 -1.3 +0.4 33.2 +9.5 -0.6 +0.6
20 Echi 322 +52 +89 +2.9 1.1 +1.0 +3.9 +0.7 1.3 +1.0+28.2 +6.8 355 +42 -1.7 +0.9 33.9 +4.5+13 +1.5
27 Hino 51.0 +63 +6.8 +2.8 152 +10.3 +0.1 +0.8 41.1 +6.9 +8.6 +0.9 48.5 +8.0 -2.6 +0.6 46.6 +7.5+0.9 +1.2
26 Yanomune 58.0 +2.9 +132 +4.6 24.1 +94 +33 +0.8 61.7 +10.5 +6.4 +1.4 68.7 +8.0 -4.0 +0.3 59.0 +7.8 +1.5 +1.3
25 Yasu 824 +53 +8.0 +2.8 1.5 -0.1+11.0 +2.9 375 +6.7 +5.6 +2.9 57.5 +6.7 -0.7 +0.6 58.6 +6.3 +2.5 +1.5
24 Yamaga ~ 47.5 +89 +8.1 +2.1 37.0 +6.0 +3.8 +12 259 +8.0 +3.4 +1.1 79.8 +7.7 -3.0 +0.8 39.0 +7.8 +1.4 +1.1
23 Sakai 74 +41 -03 +1.0 6.6 -12 -0.6 +0.8 27.7 +7.7 +43 +1.7 30.6 +10.8 -5.4 +0.0 20.8 +8.8 -2.0 +0.6
22 Hayama  40.6 +5.8 +9.1 +3.0 26.0 +8.1 +22 +1.7 193 +7.7 +5.6 +2.6 434 +93 -2.7 +0.8 351 +8.1 +1.7 +1.6
34 Kusatsu 384 +8.7 +48 +1.7 7.3 +10.7 +4.5 +0.9 4.4 +12.7+103 +2.9 442 +83 -02 +0.7 29.4 +8.7 +2.0 +1.1
21 Nagaso 66.2 +10.1 +3.0 +1.4 54.0 +3.8 +5.9 +0.7 80.8 +10.1 +12.7 +3.8 32.6 +12.4 +1.3 +1.3 543 +9.8 +6.0 +2.0
32 Fujinoki  146.8 +9.9 +0.5 +0.8 68.3 +13.4 +1.9 +0.6 57.5+11.3 +0.2 +0.6 118.4 +10.2 -0.7 +0.6 106.2 +10.5 +0.1 +0.7
Outflow
33 Seta 147 +73 +3.4 +1.6 133 +11.4 +4.8 +04 2.8 +104 +3.0 +1.4 25.4 +18.0 -0.7 +0.4 13.3 +13.1 +1.5 +0.9

*uM = pmol L™



Table S5 The concentrations of atmospheric nitrate (C,m) and the stable isotopic compositions of
remineralized portion of nitrate (615Nre, SlgOre) in the stream water samples.

No. Name 15 March 17 June 5 August
Catm 3N, 3"0% Catm 8" Nee 3"%0%c Catm 8" Nee 3"0%
pmol L™ %o %o pmol L™ %o %o pmol L™ %o %o
Inflow
31 Tenjin 1.7+04 +83 0.5 -1.6+l.1 0.1 £0.1 +9.0+0.3 -3.5+04 13+03 +94+12 -23+1.7
30 Mano 09+03 +9.0+0.4 +0.0+0.8 0.4 +0.2 +6.2+04 +2.5+0.5 1.5+03 +84=+1.2 -28=*1.7
29 Wani 1.4+0.3 +52+0.5 -23+1.2 03+0.1 +18.5+0.6 +3.6+£0.8 1.3 +0.3 +79+1.2 -2.5=+1.7
28U 3.0+0.5 +42+1.4 -2.6+3.4 - - - 0.8 £0.2 +3.6 £0.8 -4.5 1.2
1 Kamo 2.5+40.5 +55+0.7 -1.0+1.7 04+0.1 +55+0.6 -4.1+09 1.0+03 +9.7+0.7 -0.9 +1.0
2 Ado 24+0.5 +1.5+0.7 -2.0+1.8 02+0.0 +123+24 -35+33 1.8+0.5 +45+09 -29+1.3
3 Ishida 6.8+1.1 +0.8£1.2 -2.6+3.1 - - - 1.9 £0.5 +52+0.7 -3.3 1.0
4 Momose 79+14 +35+1.0 -1.7+23 1.6+04 +52=*13 -32+1.8 1.7+04 +33+09 -2.7+1.3
5 Chinai 6.6+1.1 +3.8*1.3 -1.9+3.1 22405 +3.1+1.3 -35+£19 19+04 +4.0+09 -09 1.3
6 Ohura 3.1+0.5 +2.7+1.0 -2.0+25 0502 +4.7+05 -3.6+08 09 +02 +54+0.8 -1.9+1.1
7 Oh 3.9+0.7 +43 +0.8 +0.0+2.0 0.9 +0.2 +4.8=+0.8 -50+1.1 1.7 £0.4 +4.5+0.7 -0.6 £1.0
8 Yogo 3.6+0.7 +7.4+0.8 -03+1.9 05+02 +22+0.5 -5.6+0.7 22+0.5 +44+09 -3.7+13
9 Chonoki 58+1.1 +51+0.8 -22%1.9 0.7+03 +3.6+0.5 -46=x0.7 13+03 +58+09 -1.8=*1.2
10 Ta 3.0+0.6 +3.7+0.8 -3.5+1.8 03+0.1 +5.6=+04 -29+0.6 1.6+04 +6.7+0.8 -3.2*I.1
11 Ane 35+0.6 +25=+1.1 -1.7+2.6 0.0+0.0 +33+03 -3.7+04 19+04 +08+1.0 -45+1.6
12 Yone 2.1 0.5 +152 +0.6 +1.2+1.3 03 +02 +7.0+03 -2.1+0.5 12+03 +8.2+0.8 -3.6+l.1
13 Amano 42+09 +7.6+06 -12+1.3 1.0+03 +85+0.6 -3.9+09 24+0.6 +89 0.7 -22=*1.0
14 Seri 63+14 +4.6+05 -2.0=%1.2 0.8+03 +11.4+04 -1.6+0.6 29+0.8 +3.7+0.6 -2.2+09
15 Inukami 3.7+0.7 +5.0+0.8 -2.6+1.9 1.6+04 +64+0.7 -50=«x1.0 19404 +55+1.0 -2.6=*1.4
16 Ajiki 1.5+04 +9.9+0.5 -0.0+l1.1 15+0.6 +87+04 -52+06 3.8+09 +8.6+1.0 -29+14
17 Uso 7213 +83£1.0 -13+22 19+0.6 +7.8+0.5 -3.6=+x0.7 5.1 «1.1 +7.1=%1.3 -23=*1.8
18 Bunroku 2.8+1.0 +9.0+03 -23+0.7 09 +04 +8.0+0.4 -33+0.6 1.0+02 +58 1.0 -43=+14
19 Nomazu 0.1 £0.0 +10.9 £0.3 +6.5+0.6 0.3 0.1 +39+0.8 -6.8 1.2 1.2+0.3 +51+1.2 -4.7+1.7
20 Echi 3.6+0.6 +6.4+1.1 -0.0+24 0.0+0.0 +1.1 0.5 +1.8+0.8 0.3 +0.1 +2.9+4.5 +10.0 £5.8
27 Hino 54+1.0 +7.5+1.0 -1.8+23 04 +0.1 +10.8 £0.6 -2.3 +0.8 14 +04 +73 0.6 +6.1 0.9
26 Yanomune 102 +1.6 +44+1.6 -1.1+£39 0.7+02 +9.8+0.6 +0.9 +0.8 3.4 +0.8 +11.4+09 +2.2£1.3
25 Yasu 87+15 +64+1.0 -05+23 02+0.0 +04+£1.7 +24+24 4.1+0.8 +8.0+1.8 -3.6+2.5
24 Yamaga 39+0.7 +10.1 £0.8 +1.8 +1.8 1.7 04 +6.6 £0.8 +0.0 £1.1 1.1 £0.3 +8.5+0.7 +0.1 1.0
23 Sakai 03+0.1 +4.4+05 -34+1.0 02+0.1 -1.1+0.5 -3.0+0.8 1.8+04 +85=+I.1 -09*l.5
22 Hayama 46+0.8 +7.0+1.1 -0.0+25 1.7+04 +89=+Il.1 -3.1+1.5 19404 +9.0+£l.6 -2.5+22
34 Kusatsu 2.5+0.5 +9.6 0.7 -0.5+1.5 02+0.1 +11.2+0.6 +1.9+0.9 0.5+0.1 +14.7 +1.8 +1.8+24
21 Nagaso 3.4+0.8 +10.8 £0.6 -1.2+1.2 1.5+0.5 +4.0=+0.5 +3.9+0.8 11.7 £2.3 +12.5+24 +1.3 +3.1
32 Fujinoki 45+£1.3 +104 +04 -2.0+09 1.6 £0.6 +13.8 £0.5 +0.0 £0.7 1.4 £0.5 +11.6 0.5 -1.7 0.7
Outflow

33 Seta 09+0.2 +8.1+0.6 -1.5+14 02+0.1 +11.7+04 +3.6 0.6 0.1 £0.0 +11.2 £0.9 -1.2 £1.2




Table S5 (continued)

No. Name 21 October Annual average
Catm 3" N, 8"0% Catm 8" Nee 3"0%
pmol L™ %o %o pmol L™ %o %o
Inflow
31 Tenjin 1.0+0.4 +8.1+£0.5 -29+0.7 1.1+04 +82+0.5 -2.8+0.7
30 Mano 0.0+0.2 +6.5+0.2 -3.7+03 0.6+0.2 +7.3+04 -2.0+0.6
29 Wani 05+0.2 +6.2+04 -32+0.5 09+03 +58+0.6 -2.8+0.8
28 U 0.8+0.2 +6.1 £1.2 -45+£1.7 12403 +4.6+£1.5 -3.8+22
1 Kamo 1.1+03 +9.2+0.8 -3.7+1.1 13403 +7.8+09 -2.2=+1.3
2 Ado 03+02 +44+04 -1.7+0.6 14+03 +3.1+0.8 -2.0+1.2
3 Ishida 1.8+0.5 +4.1+£09 -4.0=+13 53+1.1 +1.7+1.8 -3.0+2.6
4 Momose 0.8+0.3 +8.2+0.5 +0.7=+0.7 2.9+0.7 +51+1.1 -1.2<+1.6
5 Chinai 1.4+04 +5.7+09 -2.1+13 43+09 +42+1.7 -19+24
6 Ohura 09+03 +9.2+0.6 -3.0+09 23+05 +4.1+14 -224+20
7 Oh 1.6+0.4 +83 +0.8 -22+1.1 2.1+405 +59+1.0 -13=+14
8 Yogo 1.3+0.4 +6.2+0.6 -45+09 24+0.6 +62+1.0 -24<+14
9 Chonoki 0.8+0.4 +7.6 04 -22+0.6 22+0.6 +62+0.8 -24=+I.1
10 Ta 1.1+0.4 +7.8+0.5 -42+0.8 17405 +6.2+0.8 -3.8=+l.1
11 Ane 0.8+03 +3.4+0.5 -39+0.7 19+04 +3.0+09 -32<+14
12 Yone 1.6+0.5 +8.6 £0.6 -3.2+09 13+04 +9.3+0.7 -2.5+09
13 Amano 1.8+0.6 +5.7+0.5 -3.0+0.7 2.4+0.7 +64+0.6 -2.5+09
14 Seri 2.1+0.7 +29+0.5 -34+08 33£1.0 +3.7+0.6 -2.8+0.9
15 Inukami 1.4+04 +83 +0.6 -4.0+0.8 2.2+0.6 +7.2+0.8 -3.5+1.2
16 Ajiki 1.7+0.8 +9.0 £0.4 -3.5+0.6 2.1 £0.7 +9.0+0.6 -3.3 +0.8
17 Uso 0.8+0.4 +6.5+03 -4.1+0.5 22+0.7 +6.9+0.6 -3.5+09
18 Bunroku 1.5+0.8 +10.9 £0.4 -3.0+0.5 1.6+0.7 +9.8+04 -2.8+0.6
19 Nomazu 1.1+0.5 +10.5 04 -2.6 £0.6 0.8 +0.3 +9.8 +£0.5 -2.4+0.7
20 Echi 1.2+04 +45+0.6 -47+09 19+05 +50+09 -34=+14
27 Hino 1.1+0.4 +83 +0.5 -45+0.7 2.1+0.6 +8.1+0.8 -2.9=+I.1
26 Yanomune 09+04 +8.1 £04 -5.0+0.5 29+0.7 +84+0.8 -2.6+1.2
25 Yasu 1.3+0.5 +7.0+£0.5 -2.6 0.7 3.2+0.8 +6.9+0.9 -2.0+l.3
24 Yamaga 2.6+0.8 +81+0.6 -57+09 1.7+04 +84=+0.8 -2.1+1.1
23 Sakai 0.0+0.1 +10.8 £0.2 -5.5+03 0.5+0.2 +9.1 £0.5 -3.9+0.7
22 Hayama 1.3+0.4 +9.7+£0.6 -52+0.8 2.2+0.5 +89+£1.0 -3.5=%L5
34 Kusatsu 1.2+04 +8.7+0.6 -24+0.8 13+03 +9.3+0.8 -1.5=+I.1
21 Nagaso 1.6+0.4 +13.2+09 -2.8+1.2 42+09 +109+£1.3 -0.1 +1.7
32 Fujinoki 2.8+1.0 +10.6 £0.5 -2.6 £0.7 2.8+0.9 +10.9 £0.5 -2.1 £0.8
Outflow
33 Seta 0.4+02 +18.3 £04 -19+0.5 04+0.1 +13.7+0.6 -1.2+09
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Figure S1. Comparison of the (a) annual average concentration, (b) 8'°N, and (c) 8'*0O for
nitrate in each inflow stream with the values obtained in this study and those reported in Ohte
et al. (2010). The symbols represent the location of each river (west: yellowish green
diamonds; north: green circles; east: red triangles; south: orange squares).
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