Supplement Table 1. Physiographic information for all 77 NRWQN catchments. Catchments are listed in order from North to South.
See Table 2 for variable descriptions. See Table 4 for summaries of these data.

Catch pH CEC MAS

-ment A Dg Se Ry SC% Zs (-logio  (cmoles OM% P ret MAP MAT (hOUfS/ Qso RWS
(N-S)  (km?»)  (km/km?) (degrees) (degrees) (%) (m) [H])  [+lkg) (%) (%) (mmly) (°C) ) (m3s) (m3md)
WH1 122 1.60 16.7 9.4 78.8 1.16 55 20.0 8.1 35.8 1900 14.8 1911 2.4 0.00
WH2 300 1.66 6.6 5.8 88.6 1.18 55 24.9 8.8 39.1 1664 15.1 1933 3.9 0.14
WH4 547 1.65 8.4 7.4 75.3 1.10 5.6 20.8 11.9 36.9 1734 14.6 1923 7.1 0.01
WH3 809 1.61 12.6 8.3 70.2 1.04 5.4 20.1 9.4 42.4 1652 145 1863 114 0.00
AK1 267 1.56 10.3 7.2 61.5 1.31 5.3 22.1 7.6 36.9 1417 14.8 1964 2.1 0.02
AK2 81 1.55 6.0 45 98.7 1.26 5.3 13.2 8.4 30.2 1305 14.8 1973 0.4 0.00
HM6 286 1.67 11.6 8.9 8.3 1.29 5.9 234 6.3 60.3 1927 13.6 1877 5.7 0.00
HM5 1088 1.86 8.4 9.7 36.0 1.25 5.8 17.2 6.5 57.5 1542 13.2 1949 32.4 0.00
HM4 12365 1.65 8.1 8.6 26.9 1.22 5.7 17.9 8.2 54.0 1493 12.0 1901 324.6 3.44
HM2 2849 1.63 8.8 8.2 70.0 1.14 5.9 20.0 8.7 65.8 1580 131 1856 57.6 0.00
HM3 8349 1.67 8.2 8.8 105 1.31 5.6 14.8 6.7 49.8 1500 11.3 1913 247.1 4,52
HM1 320 1.62 13.1 9.5 52.7 1.19 5.6 12.8 6.6 49.6 1686 114 1806 7.9 0.00
GS4 1379 1.49 26.0 11.8 43.0 1.09 5.4 335 17.7 37.4 2194 11.1 1946 50.4 0.00
R02 720 1.66 11.2 10.0 4.5 1.46 6.5 28.2 6.9 47.0 1906 12.8 2092 26.8 1.52
RO1 192 1.61 9.5 9.6 14.1 1.45 6.5 18.5 4.7 37.7 1793 11.9 2054 6.6 6.17
GS3 294 1.55 15.9 10.2 1.9 1.48 5.3 13.9 7.1 33.9 1998 10.7 1911 6.5 0.00
GS1 1569 1.52 16.5 8.6 0.0 1.47 5.3 18.7 8.4 37.7 1309 12.2 2065 13.8 0.00
GS2 26 1.71 14.7 8.1 0.0 1.50 5.3 11.6 7.7 44.6 1687 10.5 1938 0.4 0.00
RO5 2895 1.60 10.4 11.5 0.3 1.07 6.0 15.6 125 44.8 1426 11.3 2016 58.2 0.05
RO4 508 1.60 19.9 11.3 0.0 1.04 6.3 23.0 23.2 46.5 1376 10.7 1947 10.9 0.00
RO3 1161 1.59 4.0 5.4 0.0 0.91 5.9 12.7 6.8 44.7 1401 10.6 2001 20.8 0.01
RO6 3450 1.69 9.1 10.1 1.8 1.33 5.6 134 7.3 48.0 1675 10.3 1865 196.9 541
TUl 2188 1.71 12.3 9.1 32.6 1.35 5.7 14.8 6.8 55.7 1802 10.6 1762 45.1 0.01
TU2 785 1.79 13.7 11.5 0.0 1.48 5.7 13.2 7.4 49.7 2448 8.5 1795 27.6 0.40
HV5 2371 1.56 21.4 11.2 1.9 0.96 5.8 13.3 7.6 454 1555 105 1960 53.7 0.00
HV6 1036 1.55 21.0 11.3 0.6 0.96 5.7 12.0 5.8 46.3 1757 10.1 1933 25.3 0.00
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Supplement Table 2. Land use information for all 77 NRWQN catchments. All units are percent of catchment. Land use change (2012
—1990) is included for non-plantation forests (NF), plantation forests (PF), shrub/grassland (SG), and high-producing grassland (HG).

Catchments are listed in order from North to South. See Table 3 for variable descriptions. See Table 4 for summaries of these data.

Catch NF PF SG  HG
-ment  NF PF SG HG PC AC OW VW UR BO  2012- 2012- 2012- 2012-
(N-S) 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 1990 1990 1990 1990
WH1  85.4 9 2.4 3.2 0 0 0 0 0 0 00 01 -01 00
WH2 129 7.5 10 67.5 04 01 06 05 04 01 06 15 -07 00
WH4 199 103 4.2 629 04 01 03 13 05 01 -06 12 -09 01
WH3 28 30.1 8.8 32.9 0 0 01 01 0 0 01 66 -16 -4.8
AKL 135 228 7.7 55.4 0.1 0 0.1 0 03 01 -03 35 17 -15
AK2 5.9 16.6 7.5 67.5 05 05 01 0 07 07 -01 04 -05 04
HM6  40.7 3.3 5.9 46.1 0.7 0 03 0 17 13 01 25 23 -05
HM5 23 16.4 2.2 56.8 0 09 0.1 0 0.6 0 02 01 -01 02
HM4 141 213 8.7 47 01 04 58 03 14 09 02 -1.8 04 20
HM2 17 3.7 3.5 74.2 01 04 02 01 07 01 02 15 -10 -05
HM3  13.9 30 10.9 338 01 04 82 04 11 12 01 33 -01 34
HM1  45.1 8.7 4.7 41.1 0 0 0 0.1 0 03 01 09 -08 -01
Gs4a 708 3.2 8.9 16.5 0 0 03 01 0 0.2 00 35 34 -01
RO2 199 425 12.4 157 01 05 7 05 11 03 00 10 -14 03
RO 229 129 22.1 15.1 0 0O 256 03 07 04 01 1.8 07 -11
GS3 237 2.1 11.9 62 0 0 0 02 01 0 00 20 20 00
GS1 47 24.5 11.4 57.5 0 06 0.2 0 0 11 02 134 -13.0 -0.2
GS2 1.8 1.4 18.6 78.2 0 0 0 0 0 0 00 -01 01 02
RO5 254 533 5 143 0 09 04 03 03 01 00 04 04 00
RO4 791 112 6.6 2.9 0 0 0 01 01 0 00 01 -01 00
RO3 3.8 69.8 6.8 17.7 0 12 01 04 02 0 00 07 08 0.1
R06 22 19.5 20.2 15 0 01 185 08 1 29 01 17 -14 -03
TUL 212 119 29.3 34.2 0 01 03 07 04 19 05 34 22 -07
TU2 347 104 36.2 23 0 02 27 09 01 125 00 06 03 -01
HV5 496 173 20.8 11.7 0 01 03 0 0 02 03 31 -16 -12
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Supplement Table 3. Stock unit density (SUD; in SU/ha) in 2011 and changes (2012 — 1990) for all 77 NRWQN catchments.
Catchments are listed in order from North to South. See Table 2 for variable descriptions. See Table 4 for summaries of these data.

Total Dairy Beef Sheep Deer
Catch Total Dairy Beef Sheep Deer SUD SUD SUD SUD SUD
-ment SUD SUbD SUD SUD SUD 2012- 2012- 2012- 2012- 2012-
(N-S) 2011 2011 2011 2011 2011 1990 1990 1990 1990 1990
WH1 0.3 0.0 0.2 0.0 0.0 -1.0 0.1 -0.7 -0.4 0.0
WH?2 6.5 2.5 3.5 0.5 0.0 -1.0 0.1 -0.7 -0.4 0.0
WH4 7.6 5.4 2.0 0.3 0.0 -1.4 0.2 -1.0 -0.6 0.0
WH3 3.7 14 1.8 0.6 0.0 -1.4 0.2 -1.0 -0.7 0.0
AK1 5.6 3.0 1.8 0.8 0.0 -5.1 -1.5 -1.8 -1.6 -0.2
AK2 3.0 0.3 1.6 1.0 0.0 -5.1 -1.5 -1.8 -1.6 -0.2
HM6 6.0 5.0 0.8 0.2 0.0 -0.6 0.8 -0.7 -0.7 0.0
HM5 9.6 8.7 0.6 0.3 0.0 -0.4 0.9 -0.7 -0.5 -0.2
HM4 6.7 4.8 11 0.8 0.0 -0.1 1.5 -0.6 -1.0 0.0
HM2 10.7 7.6 1.8 1.3 0.0 -0.9 2.0 -1.1 -1.6 -0.1
HM3 4.6 3.2 0.7 0.7 0.0 0.1 14 -0.4 -0.9 0.0
HM1 5.2 1.0 2.0 2.2 0.0 -1.2 1.9 -1.1 -1.9 -0.1
GS4 1.2 0.0 0.6 0.6 0.0 -0.7 0.1 -0.3 -0.5 0.0
R02 1.3 0.5 0.5 0.2 0.0 -0.6 0.9 -0.4 -0.9 -0.1
RO1 1.0 0.0 0.5 0.4 0.0 -0.7 1.7 -0.6 -1.6 -0.1
GS3 3.9 0.0 1.6 2.1 0.1 -1.1 0.1 -0.4 -0.8 0.0
GS1 5.0 0.0 2.2 2.8 0.0 -1.1 0.1 -0.4 -0.8 0.0
GS2 6.1 0.0 24 3.6 0.0 -1.1 0.1 -0.4 -0.8 0.0
R05 1.8 1.1 0.3 0.4 0.0 -0.2 0.5 -0.2 -0.5 0.0
RO4 0.3 0.0 0.2 0.1 0.0 -0.3 0.2 -0.2 -0.2 -0.1
RO3 2.2 0.7 0.6 0.9 0.0 0.0 0.9 -0.2 -0.7 0.0
RO6 1.3 0.2 0.5 0.6 0.0 0.0 1.0 -0.3 -0.8 0.1
TU1 33 0.4 11 1.8 0.0 -0.9 0.3 -0.3 -1.0 0.0
TU2 0.2 0.0 0.1 0.1 0.0 0.0 1.0 -0.3 -0.8 0.0
HV5 0.9 0.2 0.3 0.4 0.0 0.1 0.6 0.2 -0.7 0.0

HV6 11 0.4 0.3 0.4 0.0 0.4 0.7 0.3 -0.6 0.0



WAL
WA4
HV4
WA2
HV3
WA3
WAS
WAG
HV1
HV2
WA7
WAS
WA9
WNS5
WN4
WN3
WN2
WN1
NN1
NN2
NN4
NN5
NN3
GY1
GY2
GY3
CH1
CH2
CH3
CH4
GY4

6.2
2.8
0.0
6.5
3.6
16.1
4.0
5.1
1.0
7.2
8.4
7.0
7.1
0.2
6.6
5.8
0.0
0.6
1.0
0.0
0.8
0.5
0.1
0.6
1.0
0.1
0.2
3.0
0.4
14
0.0

3.6
0.2
0.0
6.4
0.4
15.4
0.0
0.2
0.0
0.9
1.5
2.1
2.2
0.0
1.3
1.3
0.0
0.2
0.2
0.0
0.1
0.1
0.0
0.4
0.8
0.0
0.0
1.0
0.0
0.6
0.0

1.3
1.0
0.0
0.2
1.3
0.4
1.3
1.5
0.4
2.3
2.3
1.5
1.5
0.1
1.5
1.3
0.0
0.2
0.3
0.0
0.3
0.2
0.0
0.1
0.1
0.0
0.0
0.4
0.1
0.2
0.0

1.2
1.6
0.0
0.0
2.0
0.4
2.7
3.3
0.7
4.0
4.5
3.4
3.3
0.1
3.8
3.2
0.0
0.2
0.5
0.0
0.4
0.3
0.1
0.1
0.0
0.0
0.1
1.6
0.3
0.6
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.0

-11
-0.7
-0.5
-1.3
-0.1
-1.2
-1.5
-1.6
-0.2
-1.0
-1.2
-1.3
-1.4
-1.4
-1.4
-0.9
-0.3
-0.3
-0.2
-0.2
-0.5
-0.2
-0.5
-0.1
0.2
0.1
-0.2
-0.2
1.0
1.2
0.1

0.2
0.3
0.6
0.0
0.5
0.4
0.5
0.7
0.6
0.7
0.8
0.9
1.0
0.5
0.5
0.5
0.0
0.0
0.2
0.2
0.1
0.2
0.1
0.2
0.5
0.4
0.7
0.7
1.8
2.0
0.2

-0.4
-0.2
0.0
-0.3
0.3
-0.4
-0.5
-0.5
0.4
0.3
-0.2
-0.4
-0.5
-0.1
-0.1
-0.2
0.0
0.0
-0.1
-0.1
0.0
-0.1
0.0
-0.1
-0.2
-0.1
0.1
0.1
0.2
0.2
-0.1

-0.9
-0.8
-11
-1.0
-0.9
-1.2
-1.6
-1.7
-1.3
-1.9
-1.8
-1.9
-1.9
-1.7
-1.7
-1.2
-0.2
-0.3
-0.3
-0.3
-0.5
-0.3
-0.5
-0.3
-0.2
-0.2
-1.0
-1.0
-1.0
-1.0
-0.1

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
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TK3
TK2
TK1
TK4
TK6
TK5
AX1
AX3
AX2
AX4
DN1
DN3
DN6
DN2
DN7
DN9
DN5
DN4
DN10
DN8

2.1
6.1
5.9
0.4
0.8
1.6
0.6
0.3
0.4
1.0
33
3.4
2.2
2.2
2.5
14
5.8
2.0
0.0
5.8

0.0
0.9
1.2
0.0
0.2
0.0
0.0
0.0
0.0
0.0
0.3
0.2
0.0
0.0
0.4
0.1
1.2
0.2
0.0
2.3

0.7
1.3
14
0.1
0.1
0.2
0.1
0.1
0.1
0.2
0.5
0.6
0.4
0.5
0.4
0.2
0.7
0.3
0.0
0.6

1.4
3.8
3.1
0.3
0.5
1.2
0.4
0.3
0.3
0.8
2.5
2.6
1.7
1.7
1.6
1.0
3.8
1.5
0.0
2.8

0.0
0.1
0.1
0.0
0.0
0.2
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.0
0.1
0.1
0.1
0.0
0.0
0.1

0.0
0.0
0.7
0.1
0.1
0.1
-0.2
-0.2
-0.2
-0.1
0.0
0.3
0.1
0.7
0.1
0.1
0.0
-0.1
0.1
0.1

0.3
0.4
1.4
0.6
0.8
2.1
0.0
0.0
0.0
0.2
0.3
0.4
1.2
0.4
1.2
1.2
1.7
0.4
1.2
1.2

0.1
0.1
0.2
0.1
0.1
0.2
-0.1
-0.1
-0.1
0.0
0.2
0.3
0.0
0.4
0.0
0.0
-0.1
0.0
0.0
0.0

-0.5
-0.5
-11
-0.7
-0.9
-2.2
-0.3
-0.3
-0.3
-0.4
-0.5
-0.4
-11
-0.2
-1.2
-1.2
-1.7
-0.6
-1.2
-1.2

0.1
0.1
0.2
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
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Supplement Table 4. Land disturbance (in % of catchment) for high-producing grassland (Dwg), plantation forests (Dpg), and entire
catchment (Dc) for all 77 NRWQN catchments. Changes in land disturbance were assessed with Seasonal Kendall slope estimators
(SKSE) for the period 2000 — 2013. Catchments are listed in order from North to South. See Table 2 for variable descriptions. See
Table 4 for summaries of these data. Blank values for disturbance means that at least 100 pixels of that land use was not present and
thus statistics were not calculated. Light blue cells represent significant decrease (p < 0.05). Dark blue cells represent ‘meaningful’
decrease (p < 0.05, and RSKSE > *1). Pink cells represent significant increase (p < 0.05). Red cells represent ‘meaningful’ increase (p
< 0.05, and RSKSE > +1).

Catch SKSE SKSE SKSE

-ment Median SKSE  p-value RSKSE Median SKSE p-value RSKSE Median SKSE p-value RSKSE
(N-S) Dhc Dhg Dhc Dhg Dee Dpr Dpr Dee Dc Dc Dc Dc
WH1 48 0.0000 0.219 0.0 00 0.0000  0.027 0.0 0.8

WH?2 34 -00002 0814  -05 129 -0.0059  0.193 45 42 -0.0001  0.824 -0.3
WH4 32 -0.0003 0447  -1.1 3.2 3.8

WH3 58 00018  0.098 3.0 3.1 4.0

AK1 23 -0.0004 0074  -15 139 5.1

AK2 31 0.0000 0.278 0.0 65 0.0029  0.559 4.5 49 00003  0.804 0.6
HM6 48 -00013 0134  -2.8 00 0.0000  0.007 0.0 30 -0.0007  0.231 2.2
HM5 4.1 18.2 6.4

HM4 57 0.0002 0.475 04 129 7.4

HM2 53 -0.0003 0481 0.6 126 51  0.0000  0.965 0.0
HM3 47 0.0007  0.098 15 129 8.1

HM1 1.0 0.0000 0.769 00 157 3.4

GS4 3.0 3.3 1.8

R02 21 00002 0.478 07 149 9.9 -00010  0.422 -1.0
RO1 22 0.0000 0.297 0.0 4.0 3.8

GS3 13 -0.0003 0118  -25 33 00000  0.181 0.0 20 -0.0006  0.112 -2.9
GS1 40 0.0000 0.946 0.1 34 -0.0018 0002  -53 39 -0.0005  0.417 1.3
GS2 0.0 0.000 0.312 0.0 0.0 00 0.000  0.940 0.0
R05 5.4 9.8 00010  0.094 1.0 68 00001  0.668 0.2
RO4 6.0 61 00057 0020 94 21 00007 0211 3.3
RO3 7.9 11.6 -0.0013  0.156 1.1 105 -0.0020  0.020  -1.9
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RO6

TUl

TU2

HV5
HV6
WAL
WA4
HV4
WA2
HV3
WA3
WADS
WAG
HV1
HV2
WA7
WAS
WA9
WNS5
WN4
WN3
WN2
WN1
NN1
NN2
NN4
NN5
NN3
GY1
GY2
GY3

66_

2.5
7.5
9.2
8.0
3.8
4.6

0.0
4.6
0.3
5.9
6.8
4.2
3.9
0.9
1.9
2.0
0.0
1.9
3.9

12.8
3.1

9.1
4.4
0.0
3.9
7.3
4.2

0.0002 0.612

-0.0014 0.202 —1.9
-0.0029 0.068 -3.1
-0.0022 0.157 -2.7
-0.0004 0.427 -0.8
0.0000 0.045 0.0
0.0000 0.964 0.0
0.0015 0.054 2.6
0.0012 0.084 1.8
0.0000 0.131 0.0
0.0001 0.282 14
-0.0004 0.273 -2.0
-0.0003 0.332 -1.4
0.0000 0.127 0.0
0.0001 0.608 0.7
-0.0008 0.158 -2.2
-0.0003 0.693 -1.0
0.0018 0.310 2.0
0.0000 0.891 0.0
0.0000 0.535 0.0
-0.0008 0.482 -2.1
-0.0002 0.731 -0.2
0.0000 0.006 0.0

13.3 -0.0003
9.9
7.4

15.9

16.9 0.0020

0.558

0.662

-0.2

1.2

9.7
21.3 0.0000 0.871 0.0
11.2  -0.0006 0.361 -0.5
0.0 0.0000 0.018 0.0
11.4  0.0007 0.562 0.6
25.0 0.0000 0.801 0.0
18.4
15.5
11.4  0.0000 1.000 0.0
7.7 0.0004 0.633 0.5
15 0.0011 0.118 7.5
8.0 -0.0024 0.210 -3.0
0.0 0.0000 0.733 0.0
5.2
3.8
27 00046 0000 167
5.8 -0.0006 0.461 -11

5.2

3.3
2.3
1.4
4.2
0.4
5.0
5.9
1.5
3.9
1.1
2.1
2.2
1.0
2.0
3.4
0.2
2.1
5.0
2.7
5.3
4.4
4.4
2.2
2.6
1.7

0.0008 0.199 1.6
0.0002 0.391 0.5
0.0000 0.581 0.0
0.0000 0.067 0.0
0.0002 0.631 0.4
0.0008 0.070 1.6
0.0010 0.090 1.7

0.0001 0.437 0.9
-0.0003 0.331 -1.6
-0.0002 0.442 -1.0
0.0000 0.881 0.0
0.0000 0.897 0.0
-0.0006 0.168 -1.8
0.0000 0.077 0.0
00010 0015 49
0.0000 0.861 0.0
0.0000 0.055 0.0
-0.0005 0.078 -0.9
0.0005 0.066 1.1
0.0004 0.031 0.9
0.0000 0.820 0.0
0.0000 0.783 0.0
0.0001 0.554 0.5
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CH1
CH2
CH3
CH4
GY4
TK3
TK2
TK1
TK4
TK6
TK5
AX1
AX3
AX2
AX4
DN1
DN3
DN6
DN2
DN7
DN9
DN5
DN4
DN10
DN8

4.0
3.0
4.4
5.4
214
1.8
1.8
1.7
33.2
19.3
20.6
7.9
16.3
8.8
7.4
3.0
10.0
7.7
34.9
6.4
4.8
2.4
4.6

3.4

0.0000 0.562 0.0
0.0003 0.701 1.0
00035 0016 7.9
0.0009 0.283 1.7
0.0000 0.321 0.0
0.0000 0.606 0.0
-0.0063 0.142 -1.9
-0.0043 0.082 -2.2
-0.0049 0.196 -2.4
0.0008 0.715 1.0
0.0000 0.633 0.0
0.0030 0.119 3.4
0.0002 0.883 0.3
0.0002 0.667 0.6
0.0005 0.809 0.5
0.0033 0.142 4.3
0.0058 0.646 1.7
-0.0008 0.655 -1.2
-0.0008 0.490 -1.6
0.0003 0.554 1.1
0.0004 0.548 0.9
-0.0004 0.624 -11

20.4
16.6

16.1 0.0031 0.432 1.9

16.7
6.4
15.8 0.0027 0.400

201_

20.0
14.3

13
14.8 0.0019 0.096 1.3
20.4

8.1
27.8

57_

5.9 0.0011 0.340
10.6 0.0000 0.949

92_
57 00038 0042 67

2.9
4.0
3.3
4.2
4.1
1.4
1.9
1.7
3.9
4.9
8.2
2.7
1.1
2.8
2.2
1.5
4.8
3.1
7.3
4.1
3.2
2.1
2.6
1.7
3.4

0.0003 0.092 0.9
0.0008 0.077 2.0
0.0002 0.187 0.5
0.0003 0.206 0.8
0.0006 0.144 1.5
-0.0002 0.427 -1.2
0.0002 0.421 1.1
0.0003 0.300 1.5
-0.0004 0.382 -11
-0.0006 0.275 -11
-0.0020 0.188 -2.4
0.0001 0.537 0.4
0.0002 0.051 2.1
0.0002 0.175 0.8
0.0001 0.543 0.5
00005 0015 34
0.0010 0.313 2.1
-0.0003 0.330 -11
0.0013 0.641 1.7
0.0001 0.803 0.3
-0.0001 0.599 -0.4
0.0000 0.748 0.0
0.0003 0.171 1.0

0.0000

0.914

0.0
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Supplement Table 5a. Median water quality data and changes in water quality (1989 — 2014) via Seasonal Kendal slope estimators

(SKSE) for all 77 NRWQN catchments. Catchments are listed in order from North to South. See Table 1 for variable descriptions. See

Tables 5 and 6 for summaries of these data. Light blue cells represent significant decrease (p < 0.05). Dark blue cells represent
‘meaningful” decrease (p < 0.05, and RSKSE > +1). Pink cells represent significant increase (p < 0.05). Red cells represent

‘meaningful” increase (p < 0.05, and RSKSE > £1).

Catch  Median SKSE Median SKSE Median SKSE

-ment Q SKSE  p-value RSKSE Tw SKSE  p-value DO SKSE  p-value  RSKSE
(N-S)  (m¥s) Q Q Q (°C) Tw Tw (%) DO DO DO
WH1 24 0038 0.061 16 146 0033 0083 970 -0.053 0.002 -0.1
WH2 39 0010 0616 03 167 0.029 0088 1009 0033  0.186 0.0
WH4 71 [ 60 0023 0067 910 0231  0.007 0.3
WH3 114 -0.095 0.103  -08 168 0000 0.656  96.6 -0.202  0.000 -0.2
AK1 21 0007 0457 03 152 0021 0163  90.8 0017 0.666 0.0
AK2 04 0000 0.622 00 148 0.000 0877 855 -0.222 0.000 -0.3
HM6 57 -0023 0366  -04 154 0039 0028 1055 -0.098  0.005 -0.1
HM5 324 -0142 0047 -04 152 0000 0699 933 -0.088 0.019 -0.1
Hva 3246 SO0 164 0011 0348 959 -0.083  0.090 -0.1
HM2 576 -0.545 0.074  -09 149 0022 0152  91.6 -0.032 0.224 0.0
HM3 2471 -1772 0012 07 164 0033 0027 1037 -0.122  0.032 -0.1
HM1 79 -0046 0171 06 124 0025 0161 985 -0.048  0.001 0.0
GS4 504 -0.343 0056  -0.7 134 0042 0010 997 -0.058  0.003 -0.1
RO2 268  0.008  0.930 00 166 -0031 0001 755 0550 0.000 0.7
RO1 66 0010 0.590 01 156 0017 0083 1068 -0.028  0.181 0.0
GS3 65 -0037 0077  -06 126 0050 0011 101.3 -0.006  0.817 0.0
GS1 13.8 0041  0.466 03 166 0.050 0037 995 -0.051 0.068 0.1
GS2 04 -0001 0462  -03 128 0000 0811 1023 -0.033  0.129 0.0
RO5 582 -0.003  1.000 00 147 0014 008 1055 0202  0.001 0.2
R04 10.9 _ 123 0.000 0909 102.6 -0.032  0.097 0.0
RO3 20.8 132 0000 0.938 1040 -0.055 0.014 -0.1
RO6 1969 -0539 0458  -03 148 0023 0037 1029 -0.015 0.317 0.0
TUL 451 0024  0.809 01 127 -0.014 0437 1029 -0.035 0.279 0.0
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TU2
HV5
HV6
WAL
WA4
HV4
WA2
HV3
WA3
WAS
WAG
HV1
HV2
WA7
WAS
WA9
WNS5
WN4
WN3
WN2
WN1
NN1
NN2
NN4
NN5
NN3
GY1
GY2
GY3
CH1
CH2

53.7 -0.579 0.056 -11
253 -0.172 0.097 -0.7
29.0 -0.175 0.219 -0.6
120.9 -0.187 0.707 -0.2
10.8 -0.033 0.382 -0.3
0.9 0.000 0.923 0.0
254 0.046 0.688 0.2
49 -0.007 0.677 -0.2
446  -0.037 0.803 -0.1
48.4  -0.233 0.321 -0.5
4.1 0.000 0.965 0.0
20.0 -0.120 0.233 -0.6
7.2 0.028 0.432 0.4
65.7 -0.174 0.602 -0.3
69.5 -0.046 0.863 -0.1
46 -0.016 0.514 -0.3
123  -0.022 0.721 -0.2
52.7 -0.373 0.092 -0.7
43 -0.014 0.407 -0.3
14.0 -0.009 0.892 -0.1
32.2 -0.270 0.078 -0.8
3.9 -0.015 0.513 -0.4
50.5 -0.004 0.993 0.0
55.7 0.080 0.770 0.1
20.2 0.068 0.348 0.3
253.8 -1.011 0.406 -0.4
231.0 -1.283 0.258 -0.6
340 -0.218 0.267 -0.6
40.8 -0.226 0.206 -0.6
515 0552 0017 11

9.7
13.4
11.2
13.7
14.3
10.9
10.5
15.9
13.9
104
12.8
111
16.2
13.0
13.9
14.4
104
13.3
12.8

9.4
11.3
11.3

8.1
14.2
10.8

7.2
11.5
12.0
11.0

9.5
11.6

0.011
0.071
0.025
0.033
0.050
0.018
0.030
0.040
0.014
0.022
0.017
0.000
0.033
0.010
0.020
0.017
0.015
0.033
0.023
0.030
0.033
0.011
0.032
0.010
0.005
0.018
0.025
0.025
0.055
0.000
-0.025

0.331
0.001
0.165
0.041
0.023
0.265
0.061
0.045
0.300
0.163
0.283
0.764
0.116
0.624
0.261
0.352
0.342
0.102
0.155
0.046
0.081
0.439
0.074
0.523
0.673
0.129
0.113
0.092
0.004
0.698
0.047

101.1
103.2
101.2
102.1

99.7
100.1
101.0
102.8
103.8
100.9
100.8

98.9
113.1
100.2
100.7

99.0
101.0

99.8

98.8
100.8

98.0
103.4
100.4
103.4
100.2
100.8

99.3

99.8
100.4
102.1
102.0

-0.005
0.031
-0.073
-0.076
-0.091
-0.080
-0.112
-0.007
-0.177
-0.062
-0.101
-0.117
-0.319
-0.155
-0.107
0.040
0.013
0.079
0.039
0.047
0.004
-0.012
0.001
0.029
-0.021
0.000
0.028
0.079
0.081
0.032
-0.021

0.814
0.474
0.006
0.004
0.001
0.011
0.000
0.829
0.000
0.003
0.000
0.000
0.002
0.002
0.012
0.419
0.717
0.076
0.275
0.056
0.954
0.591
0.845
0.356
0.012
1.000
0.187
0.003
0.043
0.112
0.416

0.0
0.0
-0.1
-0.1
-0.1
-0.1
-0.1
0.0
-0.2
-0.1
-0.1
-0.1
-0.3
-0.2
-0.1
0.0
0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.1
0.0
0.0

S14



CH3
CH4
GY4
TK3
TK2
TK1
TK4
TK6
TK5
AX1
AX3
AX2
AX4
DN1
DN3
DN6
DN2
DN7
DN9
DN5
DN4

DN10

DN8

79.0
91.0
113.0
6.5
3.2
9.9
375.0
384.5
2.9
244.0
324
184.5
510.0
8.7
18.0
12.7
0.7
20.1
78.1
68.8
515.0
13.0
26.0

-0.326 0.462 -0.4
0.000 0.965 0.0
1280 0032 11
0.002 0.956 0.0
0.000 1.000 0.0
0.033 0.664 0.3
-1.087 0.391 -0.3
-0.900 0.464 -0.2
-0.005 0.770 -0.2
-0.370 0.761 -0.2
0.038 0.791 0.1
-0.198 0.779 -0.1
3.694 0.033 0.7
-0.015 0.780 -0.2
-0.051 0.737 -0.3
-0.025 0.744 -0.2
-0.003 0.611 -0.4
-0.077 0.455 -0.4
0.464 0.270 0.6
-0.088 0.809 -0.1
-1.507 0.395 -0.3
-0.071 0.122 -0.5
-0.144 0.297 -0.6

9.5
13.5
8.5
9.1
9.4
11.7
11.7
11.8
12.5
12.2
8.3
11.4
11.2
9.1
10.3
9.3
8.5
9.8
11.2
10.2
11.7
11.9
12.1

0.017
-0.027
-0.020

0.081

0.031

0.023

0.056

0.063

0.000

0.027

0.043

0.030

0.025

0.025

0.025

0.007

0.037

0.017

0.025

0.030

0.036

0.033

0.017

0.198
0.120
0.133
0.001
0.058
0.081
0.001
0.001
0.891
0.003
0.008
0.019
0.029
0.094
0.147
0.596
0.075
0.309
0.147
0.065
0.006
0.002
0.206

99.8
101.3
98.8
99.8
100.4
98.9
101.8
100.3
102.8
104.7
102.8
102.1
100.9
97.4
102.4
98.4
97.9
97.8
103.1
95.7
100.9
100.1
102.0

-0.005
0.022
0.002

-0.042

-0.107

-0.078

-0.053

-0.007

-0.178
0.128

-0.001
0.006
0.011

-0.001

-0.069

-0.031

-0.067

-0.081
0.056
0.005
0.053

-0.056

-0.103

0.878
0.387
0.806
0.212
0.006
0.169
0.167
0.804
0.011
0.003
0.970
0.778
0.628
0.931
0.017
0.231
0.022
0.003
0.103
0.861
0.090
0.046
0.001

0.0
0.0
0.0
0.0
-0.1
-0.1
-0.1
0.0
-0.2
0.1
0.0
0.0
0.0
0.0
-0.1
0.0
-0.1
-0.1
0.1
0.0
0.1
-0.1
-0.1
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Supplement Table 5b. Median water quality data and changes in water quality (1989 — 2014) via Seasonal Kendal slope estimators

(SKSE) for all 77 NRWQN catchments. Catchments are listed in order from North to South. See Table 1 for variable descriptions. See

Tables 5 and 6 for summaries of these data. Light blue cells represent significant decrease (p < 0.05). Dark blue cells represent
‘meaningful” decrease (p < 0.05, and RSKSE > +1). Pink cells represent significant increase (p < 0.05). Red cells represent

‘meaningful” increase (p < 0.05, and RSKSE > £1).

Catch  Median SKSE SKSE Median SKSE

-ment  COND SKSE  p-valuer RSKSE Median SKSE  p-value RSKSE CLAR SKSE  p-value  RSKSE
(N-S) (uSlcm) COND COND COND  pHw  pHs  pHw  pHw  (m)  CLAR  CLAR _ CLAR
WH1 119 0211  0.025 0.2 76 0002 0.077 0.0 2.2

WH2 116  0.045  0.661 0.0 75 0003 0.006 0.0 1.5

WH4 123 0333  0.037 0.3 69 0010 0.001 0.1 0.7 0003 0.397

WH3 138 0423  0.001 0.3 7.4 -0.006 0000  -0.1 0.8 _
AK1 187  0.872  0.000 0.5 74 0006  0.000 0.1 08 0002 0712

AK2 219 0.942  0.000 0.4 72 -0.001  0.567 0.0 0.6 _
HM6 220 OGS s 0008 0007 01 24 0015 0.086

HMS5 108 0.455  0.000 0.4 73 0000 0.637 0.0 0.7 0004 0.146 0.6
HMA4 155 -0.083 0379  -0.1 75 0004 0023  -0.1 0.7 0002 0422 0.3
HM2 119 0452  0.000 0.4 72 0002 0.150 0.0 05 -0.004  0.068 0.8
HM3 158  -0.246 0.047  -0.2 7.7 0004 0122 0.0 1.1 0007 0.079 0.6
HM1 56 0094 0.008 0.2 72 0002 0076 0.0 1.3

Gs4 92 0235 0001  -0.3 7.7 0002  0.100 0.0 0.7

RO2 373 2975 0000  -0.8 73 0004  0.000 0.1 0.7

RO1 528 -1.890 0.000  -0.4 81 -0.003  0.008 0.0 56 -0.007 0.678 0.1
GS3 80 0073 0.235 0.1 77 0002 0.221 0.0 1.8 -0.010  0.047 -0.6
Gs1 464 -1.055 0.016  -0.2 82 -0.003  0.001 0.0 01 0001 0002 18
GS2 152 0335  0.010 0.2 82 -0004 0.019 0.0 16 0003 0535 0.2
RO5 93 0320  0.000 0.3 71 0.005  0.005 0.1 13 0015 0021 11
RO4 81 003 0.218 0.0 79 0000 0677 0.0 1.9 0000 00916 0.0
RO3 85 0344  0.000 0.4 77 0000 0721 0.0 20 -0017 0.042 0.9
RO6 120 -0.010  0.659 0.0 80 -0001  0.305 0.0 81 -0029 0.163 -0.4
TU1 94 0388  0.000 0.4 7.7 0004 0.039 0.0 1.0 0004 0292 0.4
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TU2
HV5
HV6
WAL
WA4
HV4
WA2
HV3
WA3
WAS
WAG
HV1
HV2
WA7
WAS
WA9
WNS5
WN4
WN3
WN2
WN1
NN1
NN2
NN4
NN5
NN3
GY1
GY2
GY3
CH1
CH2

102
112
84
96
101
72
69
147
179
123
150
96
199
259
177
178
54
138
131
63
94
114
100
60
56
45
67
57
53
67
86

-0.318
0.470
0.277
0.015
0.208
0.244
0.170
0.486
0.305

-0.026
0.086

-0.091
0.436
0.629
0.280
0.034
0.118
0.632
0.380
0.112
0.145
0.337
0.321
0.239
0.146
0.126
0.148
0.220
0.179
0.199
0.362

0.002
0.023
0.005
0.862
0.033
0.011
0.002
0.042
0.155
0.817
0.631
0.259
0.095
0.029
0.188
0.912
0.013
0.017
0.192
0.001
0.029
0.000
0.005
0.000
0.008
0.000
0.013
0.000
0.007
0.000
0.000

-0.3
0.4
0.3
0.0
0.2
0.3
0.2
0.3
0.2
0.0
0.1

-0.1
0.2
0.2
0.2
0.0
0.2
0.5
0.3
0.2
0.2
0.3
0.3
0.4
0.3
0.3
0.2
0.4
0.3
0.3
0.4

7.5
8.3
7.9
7.7
7.6
7.8
7.5
8.1
7.9
8.0
8.0
7.8
8.5
8.1
7.7
7.7
7.5
7.6
7.6
7.5
7.2
8.0
8.0
7.7
7.7
7.6
7.6
7.4
7.5
7.8
7.9

0.002
0.003
0.001
0.000
-0.002
0.002
0.002
0.000
-0.006
-0.001
-0.003
-0.003
-0.012
-0.005
-0.003
0.003
0.000
0.002
0.001
0.000
-0.001
-0.001
0.003
-0.001
0.000
0.004
0.002
0.002
-0.001
-0.001
-0.007

0.024
0.258
0.594
0.848
0.050
0.019
0.068
0.933
0.000
0.480
0.014
0.026
0.000
0.009
0.032
0.136
0.928
0.117
0.758
0.446
0.550
0.389
0.028
0.749
0.709
0.007
0.034
0.045
0.454
0.300
0.001

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
-0.1
0.0
0.0
0.0
-0.1
-0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
-0.1

0.6

24 0.007 0.471 0.3
0.5 -0.002 0.533 -0.4
0.4 0.003 0.015 0.8
51 -0.003 0.877 -0.1
4.0 0.023 0.141 0.6
1.1 0.009 0.063 0.9
13 0.001 0.741 0.1
1.0 0.004 0.336 0.4
0.8 -0.003 0.249 -0.4
L7 0054 0002 31
1.8 0.006 0.318 0.3
0.6

0.6 0.005 0.038 0.8
1.2

1.1 0.006 0.138 0.6
53 0.031 0.283 0.6
2.5 0.005 0.632 0.2
3.9 0.023 0.090 0.6
9.8 0.080 0.016 0.8
2.6 0.009 0.294 0.3
3.7

3.7 0.018 0.345 0.5
1.8 -0.002 0.748 -0.1
1.7

3.2

1.5 -0.001 0.920 0.0
0.9 0.002 0.673 0.2
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CH3
CH4
GY4
TK3
TK2
TK1
TK4
TK6
TK5
AX1
AX3
AX2
AX4
DN1
DN3
DN6
DN2
DN7
DN9
DN5
DN4
DN10
DN8

67 0.214 0.001 0.3
67 0.341 0.000 0.5
81 0.015 0.802 0.0
47 0.178 0.015 0.4
84 1047 0000 12
79 0.541 0.000 0.7
57 0.125 0.000 0.2
62 0.110 0.011 0.2
79 0.625 0.000 0.8
68 0.184 0.000 0.3
101 0.166 0.172 0.2
66 0.050 0.037 0.1
71 0.083 0.018 0.1
85 0.422 0.039 0.5
77 0.492 0.013 0.6
51 0.233 0.000 0.5
46 0.203 0.047 0.4
54 0.432 0.000 0.8
80 -0.020 0.796 0.0
9 0921 0000 10
73 0.062 0.075 0 1
39 0.000 0.984
89 _

7.7
7.7
7.7
7.5
7.7
7.6
7.8
7.6
7.7
8.0
7.9
7.9
7.8
7.5
7.6
7.2
7.2
7.2
7.7
7.2
7.8
7.4
7.5

-0.001
-0.004
0.000
0.001
-0.003
0.003
-0.001
0.002
-0.007
0.005
-0.001
-0.001
0.000
0.001
-0.001
0.003
0.000
-0.004
0.004
0.001
0.001
0.000
-0.007

0.235
0.001
0.819
0.312
0.122
0.148
0.341
0.317
0.023
0.091
0.365
0.612
0.811
0.361
0.382
0.051
0.928
0.012
0.071
0.628
0.396
0.882
0.002

0.0
-0.1
0.0
0.0
0.0
0.0
0.0
0.0
-0.1
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
-0.1

0.5 -0.001 0.658 -0.3
0.3 -0.001 0.725 -0.2
2.3 0.006 0.662 0.2
2.3 -0.019 0.202 -0.8
2.6 0.027 0.148 1.1
3.4

1.9

1.0

4.4 0.046 0.141 1.0
5.2 0.010 0.559 0.2
04 0008 0019 19

15 0.015 0.149 1.1

1.7
0.9

11 0.007 0.129

21—
22 0017  0.047 0.8
3.6

1.6

0.8

1.2

6.3 0.037  0.048
13—
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Supplement Table 5c. Median water quality data and changes in water quality (1989 — 2014) via Seasonal Kendal slope estimators
(SKSE) for all 77 NRWQN catchments. Catchments are listed in order from North to South. See Table 1 for variable descriptions. See
Tables 5 and 6 for summaries of these data. Light blue cells represent significant decrease (p < 0.05). Dark blue cells represent
‘meaningful” decrease (p < 0.05, and RSKSE > +1). Pink cells represent significant increase (p < 0.05). Red cells represent
‘meaningful” increase (p < 0.05, and RSKSE > £1).

Catch  Median SKSE Median SKSE Median SKSE

-ment  TURB SKSE  p-value RSKSE CDOM SKSE  p-value RSKSE N SKSE  p-value  RSKSE
(NS) (NTU) TURB TURB TURB  (m') CDOM CDOM CDOM (mg/m’) TN N N
whr 1o [EGOSONMNOOOIINEIGE 1 [EOOENNCGIONENG] o0 06> 0066 07
WH?2 32 0030 0.032 0.9 1.8 0001 0.837 0.1 443 1245  0.167 0.3
WH4 84 -0011 0854  -0.1 31 -0023 0018  -07 740 -6.515  0.016 -0.9
WH3 6.1 _ 1.7 -0.003  0.362 -0.2 259 0488  0.516 0.2
AK1 81 -0.034 0281 - 29 0.003 0.589 01 e4as SRS
AK2 9.0 _ 46 0010 0.241 0.2 662 -4549  0.019 0.7
HM6 12 -0.004 0425  -03 09 -0.006 0014  -0.7 608 -2.740  0.187 -o 5
HM5 52 0006 0.808 0.1 09 -0001 0768  -0.1 1223 4457  0.007

HMA4 4.6 1.0 0002 0615 0.2 571_
HM2 7.8 1.7 -0002 0698 01 926 7.403  0.007 0.8

HM3 1.9 0015  0.068 0.8 08 -0.005 0040 -06 335 [ NGO

HM1 2.1 11  -0.006  0.053 -o 6 383 1324  0.186 0.3
Gs4 6.3 05  0.000  0.950 120 -0.245  0.453 0.2
R02 34 0000 0.991 0.0 1.9 _ 630 2.88  0.115 0.5
RO1 0.5 01 0000 0.635 89  0.665 0.016

GS3 2.1 1.1 0003 0226 0.3 260 _
Gs1 82.0 0.8 0000 0.748 01 275 2382  0.054

GS2 22 0006 0.542 0.3 11 0002 0286 02 348 2949  0.046

RO5 20 -0.005 0633  -0.2 06 -0.005 0011 08 462 _
RO4 1.6 0.7 0001 0.355 02 198 -0.042 0.976 0.0
RO3 1.3 04 0002 0.256 o5 734 SO
RO6 0.3 01 0000 0.537 0.0 63 0244  0.380 0.4
TU1 33 -0007 0703  -0.2 12 -0008 0017 07 378 -0.868 0.527 0.2
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TU2
HV5
HV6
WAL
WA4
HV4
WA2
HV3
WA3
WAS
WAG
HV1
HV2
WA7
WAS
WA9
WNS5
WN4
WN3
WN2
WN1
NN1
NN2
NN4
NN5
NN3
GY1
GY2
GY3
CH1
CH2

0.8 0.001 0.914 0.1

1.2

8.7 0.009 0.837 0.1

10.5 -0.056 0.280 -0.5

0.8 0.006 0.188 0.7

3.3 -0.019 0.416 -0.6

24 0.018 0.074 0.7

3.7 0.006 0.779 0.2

53

2.2

1.7 0.004 0.572 0.2

41 -0.009 0.595 -0.2

6.9 -0.007 0.825 -0.1

7.3 -0.013 0.736 -0.2

0.9 -0.001 0.783 -0.1

3.1 -0.006 0.656 -0.2

4.3 0.006 0.646 0.1

0.6 0.002 0.647 0.3

L4 0022 0008 16
1.0 0.009 0.083 1.0

0.5 0.003 0.380 0.7

1.4 -0.003 0.823 -0.2

0.9 0.008 0.076 0.9

Lo 0018 0017 18
1.8 0.014 0.251 0.8

2.1 -0.004 0.744 -0.2

0.9 0.008 0.356 0.9

2.0 0.006 0.348 0.3

38 0069 0002 18

0.3
0.6
0.4
1.7
1.7
0.3
0.7
0.4
13
0.6
0.7
0.3
0.6
11
1.2
1.2
0.7
0.9
0.9
0.9
1.2
0.7
0.3
0.2
0.5
0.2
1.0
15
13
0.4
0.4

0.000 0.766 0.0
0.001 0.609 0.1
-0.001 0.210 -0.3
-0.004 0.454 -0.2
-0.013 0.039 -0.7
0.001 0.362 0.3
0007 0003 10
-0.003 0.024 -0.8
-0.007 0.017 -0.5
-0.003 0.161 -0.5
-0.005 0.033 -0.7
0004 0032 12
-0.003 0.123 -0.5
-0.007 0.022 -0.6
-0.008 0.015 -0.6
-0.006 0.110 -0.5
-0.005 0.071 -0.7
-0.009 0.001 -0.9
-0.005 0.053 -0.6
-0.001 0.727 -0.1
-0.002 0.676 -0.1
0.004 0.036 0.6
0.000 0.711 0.0
0.000 0.870 0.0
0.000 0.854 0.0
0.000 0.848 0.0
0.001 0.847 0.1
-0.002 0.673 -0.2
0.000 0.968 0.0
0.000 0.811 0.0
0.000 0.966 0.0

71
190
245
537
400

47
174
151

2162
167
209

97
776
678
789
908

88
695
549

93
344
216

52
125

85

40
143
207
105

60
372

0.104

0.687

0.1

4.753 0.001 0.9
0.572 0.639 0.1
0.131 0.547 0.3
-0.433 0.516 -0.2
1.486 0.142 1.0
5.287 0.366 0.2
-1.446 0.081 -0.9
0.342 0.699 0.2
-1.005 0.155 -1.0
2.620 0.491 0.3
2.212 0.220 0.3
-2.681 0.454 -0.3
-3.623 0.227 -0.4
-0.056 0.861 -0.1
2.343 0.405 0.3
0.395 0.898 0.1
0.051 0.809 0.1
-3.154 0.000 -0.9
4395 0001 20
0.187 0.544 0.4
1.448 0.072 1.2

-0.213

0.385

-0.5
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CH3
CH4
GY4
TK3
TK2
TK1
TK4
TK6
TK5
AX1
AX3
AX2
AX4
DN1
DN3
DN6
DN2
DN7
DN9
DN5
DN4
DN10
DN8

7.4 0.079 0.123 1.1

11.9 0.073 0.321 0.6
1.4
1.0 -0.001 0.923 -0.1
0.7 0.001 0.769 0.2

2.5
4.2

0.6 0.004 0.220

06 _
7.5 0.025 0.726

2.2 0.026 0.186 1.2
2.0 -0.012 0.349 -0.6
3.8 0.002 0.908 0.0
3.0 0.023 0.177 0.8
1.7 -0.004 0.678 -0.2
1.2 0.005 0.489 0.4
11 0.000 0.996 0.0
2.1 -0.027 0.082 -1.3
42 -0.021 0.284 -0.5
2.8 0.011 0.386 0.4
0.4 0.004 0.130 1.0
25 -0.014 0.143 -0.6

0.3
0.3
0.2
0.7
0.5
0.4
0.2
0.2
0.4
0.1
0.2
0.1
0.3
2.2
2.2
0.4
2.0
0.5
11
11
0.4
0.5
0.7

-0.001 0.459 -0.4
-0.001 0.540 -0.3
0.000 0.582 0.0
0015 0002 23
0.000 0.995 0.0
0.002 0.191 0.6
-0.003 0.229 -1.4
-0.004 0.086 -1.7
-0.001 0.741 -0.2
-0.001 0.081 -0.9
0.000 0.978 0.0
0.000 0.477 0.4
0.000 0.794 0.0
-0.002 0.651 -0.1
0.003 0.499 0.1
-0.003 0.120 -0.8
0026 0043 13
-0.005 0.021 -0.9
0013 0006 12
-0.006 0.096 -0.5
0.000 0.984 0.0
-0.002 0.225 -0.4
-0.002 0.388 -0.3

99
125
57
365 4.617 0.059 1.3
510
58 0.063 0.861 0.1
118  -0.193 0.803 -0.2
114 1739 0003 15
71 -0.405 0.172 -0.6
54 -0.142 0.680 -0.3
74 1050 0001 14
89 0.100 0.770 0.1
295 2.336 0.008 0.8
310
245 0.525 0.292 0.2
555
300
1285
135
80 0.023 0.905
to03 (25600000251
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Supplement Table 5d. Median water quality data and changes in water quality (1989 — 2014) via Seasonal Kendal slope estimators
(SKSE) for all 77 NRWQN catchments. Catchments are listed in order from North to South. See Table 1 for variable descriptions. See
Tables 5 and 6 for summaries of these data. Light blue cells represent significant decrease (p < 0.05). Dark blue cells represent
‘meaningful” decrease (p < 0.05, and RSKSE > +1). Pink cells represent significant increase (p < 0.05). Red cells represent
‘meaningful” increase (p < 0.05, and RSKSE > +1).

Catch  Median SKSE Median SKSE Median SKSE
-ment NOy SKSE  p-value RSKSE TP SKSE  p-value RSKSE DRP SKSE  p-value  RSKSE
(N-S)  (mg/m°) NOy NOy NOx  (mg/m®) TP TP TP (mg/m®)  DRP DRP DRP

WH1 15 9 -0.068 0.035 -0.8 4.8 -0.002 0.883 0.0

WH?2 246 0633 0430 - 20 SO o 0010 0790 0.2
WH4 402 _ 61 0376  0.167 06 180 0.027 0822 0.1
WH3 70 0257 0.412 0.4 2 SO 5> 0065 0.050 1.0

AK1 347 54  -0.119 0.479 -0.2 18.6  -0.053 0.522 -0.3
AK2 215 59 0.009 0.944 0.0 16.6 0.000 1.000 0.0

Hvs a5 2313 0204 05 13 - 0447 0000 30 45 -0.238 0000 53
HM5 1054 4436  0.002 96 -0.498 0076  -05 544 -0.318 0.016 -0.6
HM4 332 _ 60 -0031 0817  -0.1 224 0022 0.705 0.1
HM2 671 5781  0.013 68 0265 0.046 04 204 -0170 0.008 -0.8
HM3 190 _ 34 0241  0.004 o7 127 RGOS
HM1 235 1164 0.126 21 -0.158 0085  -0.8 88 0038 0.277 0.4
GS4 62 -0.456  0.129 -o 7 22 ORI E] 111 0014 0659 0.1
RO2 358 115 -0.746 0029  -06 662 -0.065 0.810 0.1
RO1 1 -0.003 0377 -o 3 2.1

GS3 138 0.696  0.123 89 0078 0017 0.9
GS1 80 _ 25

GS2 153 1432  0.096 0.9 22 0167 0.118 0.8 7.1

R05 347 5975 0001 17 37 0139 0047  -04 197 -0.151  0.026 -0.8
RO4 113 -0179 0740  -0.2 30 0133 0.017 04 205 0024 0.426 0.1
R03 634 18743 0000 3.0 30 0.000  1.000 00 213 -0.010 0.726 0.0
RO6 1 -0011 0097  -11 5 0032 0022 0.6 11 0015 0003 14
TUL 223 -0558 0593  -03 21 -0.007  0.937 0.0 70 0012  0.694 0.2
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TU2

HV5

HV6

WAL
WA4
HV4

WA2
HV3

WA3
WAS
WAG
HV1

HV2

WA7
WAS
WA9
WNS5
WN4
WN3
WN2
WN1
NN1
NN2
NN4
NN5
NN3
GY1
GY2
GY3
CH1

CH2

28 0.129 0.480 0.5
107
179
294
189 0.434 0.535

6 _

90 -0.027 0.947

78 0.564 0.214 0.7

1852 6.287 0.319

68_

83 -0.414 0.203 -0

55_

549 3.470 0.324

397 2.280 0.092 0.6
495  -2.195 0.375 -0.4
506  -2.400 0.426 -0.5
34 -0.265 0.166 -0.8
523 3.412 0.173 0.7
376 0.527 0.770 0.1
33 -0.071 0.502 -0.2
116
23 0.065 0.432 0.3
67 1259 0041 19
25 0.233 0.171 0.9
11 -0.019 0.808 -0.2
49
90

28
11 0.125 0.056

289 _

19 0.017 0.584

20 _
11 0.001 0.974
34 _
31 -0.164 0.092 -0.5
4 0.031 0.037 0.8
15 -0.139 0.019 -0.9
17  -0.117 0.204 -0.7
51 1090 0033 12
14 -0.004 0.929 0.0
20 0.172 0.107 0.9
10 -0.151 0.109 -1.6
21 0.072 0.424 0.3
33 0.095 0.499 0.3
35 -0.136 0.350 -0.4
80 2911 0000 36
5 -0.017 0.556 -0.3
22 -0.058 0.593 -0.3
30 -0.013 0.841 0.0
6 0.028 0.084 0.5
12 0189 0001 16
7 0.033 0.093 0.5
4 0.032 0.020 0.8
7 -0.040 0.162 -0.6
5 -0.002 0.873 0.0
50075 0003 15
9 0.020 0.586 0.2
9 -0.017 0.625 -0.2
5 0.020 0.450 0.4
5 0.033 0.395 0.7
11 0.078 0.132 0.7

134 0.055 0.015 0.4
8.2 -0.057 0.015 -0.7
5.7 -0.030 0.080 -0.5
5.1 _
5.0 -0.010 0.602 -0
2 oo oo 1o
9.4 -0.086 0.019 -0.9
6.8 0.033 0.419 0.5

415 0832 0020 20
4.0 -0.006 0.811 -0.1
4.1 0.019 0.597 0.5
5.0 -0.020 0.340 -0.4
760128 0015 17
9.5 0.129 0.111 1.4

10.0 0.017 0.712 0.2

247 1132 0000 46
29 -0.008 0.579 -0.3
8.4 0.021 0.612 0.3

14.0 0.055 0.225 0.4
3.8 0.002 0.837 0.1
58 0179 0000 31
3.0 0.016 0.328 0.5
2.6 0.022 0.020 0.9
3.2 0.000 1.000 0.0
3.0
2.0 -0.005 0.672 -0.2
230023 0029 10
2.0 0.015 0.162 0.8
1.0 0.014 0.097 1.4
2.5 0.019 0.104 0.8
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CH3
CH4
GY4
TK3
TK2
TK1
TK4
TK6
TK5
AX1
AX3
AX2
AX4
DN1
DN3
DN6
DN2
DN7
DN9
DN5
DN4
DN10
DN8

65
81
32
225
740
369

50
13
34
16
23

26
38
238
11
435
171
991
53

840

-0.016
1.643

-0.211
-0.015
-0.290
-0.113

0.181

0.229
0.205

0.083

0.786
0.318

0.667
0.925
0.016
0.171
0.006

0.353
0.461

0.738

0.0
0.7

-0.4
-0.1
-0.9
-0.7

0.8

0.9
0.5

0.2

0.022 0.755 0.2
-0.080 0.412 -0.4
-0.035 0.191 -0.9
0186 0008 23
0.054 0.162 0.7
0.033 0.201 0.5
-0.063 0.101 -1.4
0157 0033 17
0.032 0.197 0.5
-0.014 0.339 -0.5
0.033 0.884 0.1
0.120 0.157 1.0
-0.047 0.126 -0.8
0.184 0.218 0.4
0.152 0.096 0.5
0.000 1.000 0.0
0.091 0.058 0.5
-0.001 0.917 0.0
-0.049 0.357 -0.5
-0.181 0.346 -0.5
-0.032 0.489 -0.4
0.009 0.105 0.3
0.026 0.483 0.2

20 0026 0011 13
2.0 0.016 0.217 0.8
1.2 0.011 0.129 0.9
1.5 -0.007 0.736 -0.4
390099 0000 25
3.3 0.026 0.327 0.8
0.7 0.001 0.727 0.2
1.0 -0.013 0.212 -1.3
3.2 0.012 0.525 0.4
05 0011 0029 22
1.0 0.006 0.347 0.6
05 003 0000 40
0.7 0.002 0.654 0.2
13.0 0.011 0.896 0.1
8.1 -0.013 0.806 -0.2
5.3 0.020 0.164 0.4
5.0 -0.008 0.770 -0.2
2.7 0.015 0.130 0.6
1.7 -0.018 0.086 -1.1
13.7 0.063 0.468 0.5
15 0.018 0.092 1.2
0.6 -0.001 0.613 -0.2
60 0058 0013 10
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Supplement Figure 1. Scatterplots of relationships among physiographic variables for the 77 NRWQN
catchments. Refer to Table 2 for variable names, units, and descriptions.
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Supplement Figure 3. Scatterplots of relationships among water quality variables for the 77 NRWQN
catchments. Each data point is the median value for the 26-y record. Refer to Table 1 for variable names,
units, and descriptions. Median discharge (Qs,) was included to show that at the national-scale, water quality
is not correlated to flow.
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Supplement Figure 4. Scatterplots of strongest relationships between water quality variables and
stock unit density for the 77 NRWQN catchments. Each data point is the median value for the 26-y
record. Correlations are reported in Table 7. Note that relationships between nutrients and stock unit
density are illustrated in Figure 4.

S 28



	Julian-HESS_SI_tables
	SI_Figures
	Supplement Figure 1. Scatterplots of relationships among physiographic variables for the 77 NRWQN catchments. Refer to Table 2 for variable names, units, and descriptions.
	Supplement Figure 2. Scatterplots of significant relationships (p < 0.05) between the stock unit density of all cattle (SUDcattle) and physiographic variables for the 77 NRWQN catchments. Refer to Table 2 for variable names, units, and description.
	Supplement Figure 3. Scatterplots of relationships among water quality variables for the 77 NRWQN catchments. Each data point is the median value for the 26-y record. Refer to Table 1 for variable names, units, and descriptions. Median discharge (Q50) was included to show that at the national-scale, water quality is not correlated to flow.
	Slide Number 4


