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Figure 1. Correlation between base flow index (BFI) as an indicator of hydrological regime and b
exponent representing the slope of the log-transformed C-Q relationship for nitrate (NOs’), total
organic N (TON), dissolved reactive P (DRP) and particulate P (PP). The R-squared value, denoted
by R 2, shows the proportion of variation in the b exponent (dependent variable) that can be attributed
to the BFI ( independent variable). The P-value is the probability to check whether the correlation is
statistically significant (P<0.05).
Table 1. Catchments used in this study, number of monitored nutrients data and average of
concentration [mg/l] for nitrate (NOs"), total organic N (TON), dissolved reactive P (DRP) and
particulate P (PP).
Number of Nutrient Average Concentration (2010—
) Observations per Year per 2017) [mg/1]
Country Station
Station
N P NOs- TON DRP PP
Denmark Odderbeek 130 129 3.874 4505 0.051 0.041
Denmark Refskeer baek 130 121 1.063 0.521 0.057 0.026
Denmark Lyby- grenning groft 96 114 6.624 0446 0.077 0.056
Denmark Hvam beaek 81 89 13.671 0.895 0.085 0.032
Denmark Lanum baek 75 75 4138 0321 0.032 0.046
Denmark Knud A 79 79 4.035 0.657 0.042 0.069
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104

75

86

93

73

265

102

94

93

88

66
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0.567

0.320
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0.037
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5.323
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0.046

0.037

0.073
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0.055

0.036

0.043

0.254

0.093

0.108

0.004

0.006

0.030
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0.003

0.076

0.049
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0.032

0.042

0.055
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0.089

0.054
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0.072

0.084
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59
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185

182

190

178

196
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194
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134
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83

104

147

82

79
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192

103

132

158
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83

3.980

2.156

18.333

0.205

5.530

2.249

1.278

1.314

0.697

3.593

0.128

4.537

0.263

0.785

0.091

1.081

0.010

0.005

3.276

0.021

0.024

0.013

0.677

1.438

0.641

0.009

0.066

0.681

0.491

2.432

0.636

0.601

0.712

0.601

0.806

1.577

4.760

0.690

2.541

0.271

0.722

0.484

0.880

0.560

0.166

1.144

0.086

0.457

0.216

0.774

0.850

0.524

0.233

0.535

0.026

0.018

0.205

0.006

0.052

0.051

0.012

0.038

0.077

0.053

0.005

0.005

0.001

0.010

0.027

0.009

0.005

0.002

0.048

0.001

0.006

0.001

0.019

0.023

0.002

0.002

0.008

0.055

0.064

0.254

0.017

0.054

0.109

0.035

0.092

0.077

0.219

0.019

0.087

0.006

0.026

0.012

0.031

0.017

0.007

0.129

0.003

0.017

0.004

0.056

0.144

0.015

0.009

0.022
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Table 2. Catchments characteristics used in this study including area [km?], land use [% of

agriculture and nature] in total between 0% and 100% for each category, climatic characteristics for

standard reference period 1971-2000 (average yearly precipitation [mm] and temperature [°C]) and
reclassified soil classes for this study.

D Catchment
Area [km?]

1 11.43
2 1.69
3 11.29
4 15.15
5 17.12
6 32.2
7 31.02
8 4.59
9 27.53
10 2.28
11 547
12 10.58
13 3.13
14 10.61
15 0.46
16 19.01
17 5.38
18 48.47
19 0.62
20 0.58
21 15.2

Land Use
Agriculture Nature
[%l [%]
80 9
11 83
85 2
79 8
85 5
74 14
60 22
22 71
72 14
68 26
69 22
81 7
65 23
83 7
1 92
69 9
2 94
79 9
0 38
86 7
33 61

Climatic Characteristics

Average Yearly
Precipitation

[mm]
663
627
696
696
743
684
684
743
684
684
684
684
743
684
684
753
728
743
639
639

728

Average Daily
Temperature
[°Cl]

7.92
8.00
8.10
8.10
8.06
8.00
8.00
8.06
8.00
8.00
8.00
8.00
8.06
8.00
8.00
8.33
8.64
8.06
7.99
7.99

7.92

Soil Class
for This

Study
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39
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41

42

43

44

45

46

47

48

15.7

5.98

0.6

6.57

9.67

9.55

3.32

29.47

4.92

43.47

19.78

13.54

7.52

32.47

3.01

64.73

26.68

0.38

4.36

39.97

6.13

19.38

11.85

541

23.58

13.97

15.05

71

78

74

81

84

89

77

76

84

86

76

83

81

80

71

54

62

19

87

64

66

58

83

46

87
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13

18
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12

16

75

21

79

17

20

10

745

748

748

778

778

802

802

682

682

778

784

784

784

802

625

625

557

625

557

557

556

556

556

556

556

492

492

7.92

8.09

8.09

8.48

8.48

8.17

8.17

8.32

8.32

8.48

8.49

8.49

8.49

8.17

8.37

8.37

8.55

8.37

8.55

8.55

8.84

8.84

8.84

8.84

8.84

8.71

8.71
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74

75

7.79

18.48

9.85

24.56

39.82

42.59

42.59

8.44

0.189

7.56

6.26

0.45

7.02

7.69

8.6

0.204

6.8

10.13

9.67

35.22

8.06

0.12

4.94

6.09

0.74

21.7

18

72

74

68

64

90

74

79

15

54

67

73

25

66

82

72

56

39

35

100

57

14

11

20

27

17

78

100

100

43

100

99

99

507

516

528

528

528

528

552

552

749

537

568

618

500

666

666

731

712

828

763

725

623

660

605

559

636

603

574

8.73

8.74

8.79

8.79

8.79

8.79

7.98

7.98

5.85

6.42

6.90

1.43

741

7.20

7.20

5.69

7.53

6.64

6.34

5.69

4.87

4.70

3.57

3.31

1.78

2.43

0.26
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50
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52

53

76

77

78

79

80

81

82

83

84

85

86

87

5.32

1.7

5.14

6.24

13.6

9.86

0.72

5.39

15.21

69

15.62

56

Table 3. FAO soil type’s descriptors for study sites and clustered soil classes based on the percentages

17 83 605 3.57

0 100 606 1.53
0 100 513 -2.16
63 37 583 4.34
0 100 527 -1.74
1 99 588 0.86
0 100 619 1.40
20 80 610 2.48
39 61 620 4.53
0 100 660 4.70
0 100 501 -0.42
3 97 574 0.26

* ID numbers as explained in Table S1.

** Reclassified soil classes for this study in Table S2.

of sand, till, moraine, sediment, gravel and organic soil.

FAOQ descriptors
Moraine sand
Glacial till
Outwash sand, dunes
Moraine, postglacial sediment
Moraine, glacial till, esker, postglacial sediment

Peat




Table 4. Results of C-Q types (T1-T9) of mini-catchments in this study nitrate (NOs"), total organic
N (TON), dissolved reactive P (DRP) and particulate P (PP) considering export regime (enrichment
(E), constant (C) and dilution (D)) and hysteresis patterns (clockwise (CL), anticlockwise (A) and no
hysteresis (N)).

Export regime

Hysteresis pattern C-Q relationships classes

ID”
NOs- TON DRP PP NOs- TON DRP PP NOss TON DRP PP
1 E E D C CL CL N N T1 T1 T8 T5
2 C C D C N CL N CL T5 T4 T8 T4
3 E C C C CL N N CL T1 T5 T5 T4
4 D C C C A N CL CL T9 T5 T4 T4
5 C C C C N CL CL CL T5 T4 T4 T4
6 E C C C CL N N N T1 T5 T5 T5
7 C C C E A CL N N T6 T4 T5 T2
8 C C C C A N CL N T6 T5 T4 T5
9 E C E E CL CL CL N T1 T4 T1 T2
10 E C C C N N CL N T2 T5 T4 T5
11 E C D C CL N CL N T1 T5 17 T5
12 E C C C CL N CL CL T1 T5 T4 T4
13 E C C C CL CL N CL T1 T4 T5 T4
14 E C E C CL N N CL T1 T5 T2 T4
15 E C C C N CL CL N T2 T4 T4 T5
16 C D D D N N N N T5 T8 T8 T8
17 C C C C N CL CL N T5 T4 T4 T5
18 E E E C CL N N CL T1 T2 T2 T4
19 E C C C N CL CL N T2 T4 T4 T5
20 C D D D N N N N T5 T8 T8 T8
21 E C C C N N N N T2 T5 T5 T5
22 C E C C CL N A A T4 T2 T6 T6
23 C D D D N N N N T5 T8 T8 T8
24 C C C C N CL CL CL T5 T4 T4 T4
25 C C C C A N CL N T6 T5 T4 T5
26 E E C C N N N N T2 T2 T5 T5
27 C C C C CL N N N T4 T5 T5 T5
28 E C C C N N CL CL T2 T5 T4 T4
29 E C C E CL N CL CL T1 T5 T4 T1
30 E C C E CL N CL CL T1 T5 T4 T1
31 E C D C N N N N T2 T5 T8 T5
32 E E C E CL CL CL N T1 T1 T4 T2
33 E D C D N N N CL T2 T8 T5 T7
34 E C D C CL N CL N T1 T5 17 T5
35 C C C C CL CL CL N T4 T4 T4 T5
36 E E C C N N CL CL T2 T2 T4 T4
37 D C C C A N CL CL T9 T5 T4 T4
38 E C D C CL N CL N T1 T5 T7 T5
39 E C D C CL N N N T1 T5 T8 T5
40 E C C C N CL CL N T2 T4 T4 T5
41 E D C C N N N N T2 T8 T5 T5
42 E E D C CL N N N T1 T2 T8 T5
43 C C D D CL N N CL T4 T5 T8 T7
44 E C C C N N CL CL T2 T5 T4 T4

—_
o



T2 T4 T5

T2

CL

45

T5

T4

T5

T1

CL

CL

46

CL T1 T5 T7 T1

CL

CL

47

T2 T8 T5 T7

CL

48

CL T1 T5 T7 T4

CL

CL

49

T4 T4 T9

T1

CL

CL

CL

50
51

T5 T7 T5

T1

CL

CL

T5

T7

T3

T1

CL

CL

52

T8

T8

T5

T2

53
54
55
56
57
58
59
60

T5

T8

T5

T2

T1 T4 T5 T7

CL

CL

CL

T5 T5 T5

T4

CL

T8 T8 T8

T1

CL

T5 T5 T6

T1

CL

T4 T5 T4

T1

CL

CL

T5

T5

T5

T8

T2

T4

T2

T1

CL

CL

61

T2 T4 T5

T2

CL

62

T2 T5 T5 T4

CL

63
64

65

T8

T8

T8

T2

T1 T1 T8 T4

CL

CL

CL

T2 T8 T5 T4

CL

66

CL T5 T5 T4 T4

CL

67

CL T2 T8 T7 T7

CL

68

CL CL CL T7 T7 T7 T4

CL

69

CL T2 T6 T4 T1

CL

70

T1 T1 T2 T4

CL

CL

CL

71

CL T2 T8 T7 T7

CL

72
73
74
75

T9 T9 T8 T7

CL

T1 T1 T5 T7

CL

CL

CL

T2 T4 T5

T9

CL

CL CL CL T1 T1 T1 T4

CL

76

T5 T5 T9 T7

CL

77
78

T5 T4 T5 T4

CL

CL

T4 T8 T8

T3

CL

79

T8 T1 T5 T4

CL

CL

80
81

T8 T2 T8 T4

CL

T8 T2 T5 T4

CL

82

CL CL CL T4 T4 T4 T4

CL

83
84
85
86
87

CL CL T2 T4 T4 T4

CL

T9 T1 T5 T1

CL

CL

T8 T1 T9 T4

CL

CL

T5 T2 T5 T1

CL

* ID numbers as explained in Table S1.

59
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60
61
62

63

64

Table S5. Results on the percentage of explained variances by seven principal components (PC1-PC7)
defined via PCA analysis for nitrate (NOs"), total organic N (TON), dissolved reactive P (DRP) and

particulate P (PP).

Explained variances (%)

Nutrient form PC1 PC2 PC3 PC4 PC5 PCé6 PC7
NO:s- 452 158 93 9.1 8.8 75 43
TON 419 167 9.7 96 8.6 7.8 5.7
DRP 41 16 9.8 9.7 89 8.1 6.5

PP 40.8 173 98 9.2 87 79 6.3
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