
Table S1. Sample preparation and analytical methods used for measuring the various water quality parameters. Methods according DIN 
(German Institute for Standardization, EN (European Standard) and ISO (International Organization for Standardization) or LCK (vial test, 
Hach GmbH, Düsseldorf).  

 

 

 

 

 

 

 

 

 

Parameter Ortho-
phosphate

Total 
phosphorous

Nitrate Ammonium Sulphate Chloride Calcium Magnesium Iron Aluminium Biological 
oxygen 

demand after 
5 days

Total organic 
carbon

Total nitrogen

Abbreviation o-PO4
3- TP NO3

- NH4
+ SO4

2- Cl- Ca Mg Fe Al3+ BOD5 TOC TN
Units mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l

Sample container Glass Plastic Glass Glass Glass Glass Plastic Plastic Glass Glass Plastic Glass Glass

Acidified No No No No No No No No Acidified H2SO4 No No Acidified HCl Acidified HCl

Filtering details Filtered 0,45 
µm

Unfiltered Filtered 0,45 
µm

Filtered 0,45 
µm

Filtered 0,45 
µm

Filtered 0,45 
µm

Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered

Method DIN EN ISO 
6878:2004-09

DIN 38 405 D 
11-4

LCK 339 LCK 304 DIN 38405-
5:1985 DE

LCK 311 DIN 38 409 DIN 38 409 LCK 321/ LCK 
521

LCK 301 DIN 38 409 H 
52 (DIN EN 

1899-2)

DIN 38 409 H 3 DIN 38 409 
H27

Instrument and 
measurement 
principle

Photometric 
(LP2W 

instrument)

Photometric 
(LP2W 

instrument)

Photometric 
(LP2W 

instrument)

Photometric 
(LP2W 

instrument)

Photometric 
(CADAS 

200/LP2W)

Photometric 
(CADAS 

200/LP2W)

Titration Titration Photometric 
(LP2W 

instrument)

Photometric 
(LP2W 

instrument)

WTW oxygen 
sensor

DIMATOC 
2000 N 

(catalytic 
thermal 

oxidation)

DIMATOC 
2000 N 
(chemo-

luminescnece)



Table S2. Water quality parameters measured at Site 4: Kalte Bode (Schierke). Levels below method detection limits were not included in the 
summary statistics and have been designated as “<” and “nd” means not determined. Temp. is the water temperature, conduct. is the 
conductivity, BOD5 is the biological oxygen demand measured after 5 days and TOC is total organic carbon. 

 

Sampling date Temp. Conduct. pH O2 O2 o-PO4
3- Total P NO3

- NH4
+ Total N SO4

2- Cl- Ca Mg Fe Al3+ BOD 5 TOC
°C µS/cm mg/l % mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l

4/11/1994 2.7 54.00 5.50 14.3 109.0 <0,050 <0,050 1.200 0.030 <40 nd 4.80 nd <0,20 0.308 1.80 10.00
5/18/1994 7.5 57.00 6.50 11.6 105.0 0.013 0.016 1.600 0.030 1.60 14.00 2.40 4.44 1.18 <0,20 0.112 0.90 2.51
6/22/1994 10.0 60.00 6.47 10.3 0.015 1.100 0.030 1.10 15.00 3.60 3.61 1.94 <0,20 0.056 0.80 3.90
7/19/1994 12.0 60.00 6.80 9.8 <0,007 0.016 1.000 0.050 1.70 13.00 4.20 3.53 2.53 <0,20 0.048 1.40 3.28
8/17/1994 11.1 60.00 7.03 10.1 <0,007 0.014 0.900 0.040 1.20 13.00 3.30 4.96 1.15 <0,20 0.048 0.60 1.89
10/26/1994 5.8 60.00 8.31 11.3 99.0 0.007 1.370 0.030 9.00 3.80 3.09 2.19 <0,20 0.078 1.30 4.21
4/27/1995 6.2 53.00 6.35 11.1 96.0 <0,003 0.015 1.090 0.160 2.70 15.00 2.50 5.41 0.39 <0,01 0.171 0.60 -
5/31/1995 7.0 72.00 7.53 14.8 130.0 <0,003 0.003 0.840 < 0,016 14.00 2.70 3.29 1.48 0.010 0.116 2.00 2.59
7/25/1995 9.3 74.00 7.06 10.2 88.0 <0,030 0.980 0.110 3.39 22.00 2.50 5.01 1.75 0.040 0.074 0.50 6.31
8/22/1995 11.2 72.00 7.27 9.5 94.0 0.004 0.950 0.180 1.92 17.00 2.10 5.05 1.85 0.010 0.040 0.30 1.08
9/7/1995 8.0 57.00 8.46 11.2 105.0 0.013 0.890 0.010 1.28 16.00 2.80 5.45 1.26 0.060 0.086 0.40 2.36
11/9/1995 4.2 54.00 7.15 11.8 98.0 0.004 0.007 0.960 0.220 1.25 3.90 3.21 2.19 0.070 0.193 5.72
4/30/1996 2.8 59.00 6.85 11.7 96.0 0.003 0.035 1.420 0.068 1.37 16.70 4.22 6.73 nd 0.042 0.156 0.90 6.96
6/4/1996 5.2 57.00 7.20 11.5 99.0 < 0,003 0.006 1.230 0.041 < 1,0 16.20 3.33 4.65 1.17 0.027 0.083 0.26 6.55
8/20/1996 11.1 57.00 6.30 9.9 98.0 < 0,003 0.009 0.890 < 0,016 2.64 16.70 3.33 4.74 0.72 0.018 0.025 0.40 2.40
10/1/1996 8.0 57.00 6.56 10.8 99.0 < 0,003 0.008 0.670 < 0,016 < 1,0 21.90 3.22 4.83 0.78 0.052 0.245 0.82 6.80
11/12/1996 5.8 55.00 6.48 10.9 95.0 < 0,003 0.006 0.950 < 0,016 1.35 18.50 3.55 4.33 0.83 0.192 0.049 0.67 5.50
7/10/1997 9.2 56.00 6.61 10.9 101.0 < 0,003 0.008 0.940 < 0,016 11.20 3.33 3.74 1.44 nd 0.023 0.30 2.00
10/28/1997 0.9 56.60 6.00 14.0 111.0 < 0,003 0.009 0.930 < 0,016 36.00 3.66 4.75 0.54 0.022 0.043 0.90 1.90
4/1/1998 6.11
5/1/1998 6.74
6/1/1998 6.60
7/1/1998 5.62
8/1/1998 6.21
9/1/1998 4.16
9/1/1998 43.44 4.66 0.003 0.015 0.475 0.013 15.30 2.80 3.09 1.17 0.190 0.548 0.52 14.30
10/1/1998 4.46
11/1/1998 6.22
4/26/2000 5.5 53.30 5.75 7.7 103.3 0.005 0.005 1.097 0.066 10.25 2.33 4.28 0.74 0.060 0.043 0.20 1.00
7/20/2000 8.9 39.60 6.98 7.2 102.9 < 0,003 0.007 0.942 < 0,015 12.10 2.33 3.79 1.31 0.070 0.042 0.05 1.90
11/2/2000 5.4 33.10 6.36 7.7 105.0 <0,003 0.012 1.370 nd 19.53 2.89 4.04 1.22 0.023 0.092 0.56 4.40
5/17/2001 7.6 37.10 6.51 10.7 97.2 <0,003 <0,003 1.190 <0,015 11.65 3.11 3.99 1.09 0.044 0.107 0.60 0.90
7/18/2001 8.4 33.30 6.18 10.9 101.2 <0,003 <0,003 0.674 <0,015 15.14 3.22 3.64 1.23 0.078 0.209 0.58 4.10
10/5/2001 7.1 32.60 5.88 11.1 100.5 < 0,003 <0,003 0.751 0.047 19.15 3.77 3.42 0.24 0.069 0.249 0.65 3.10
5/2/2002 5.9 48.20 5.96 11.8 101.9 <0,003 0.005 0.971 <0,015 15.21 4.11 3.31 0.94 0.049 0.168 0.42 2.87
8/13/2002 11.6 30.20 4.28 9.7 99.1 <0,003 0.043 0.317 <0,015 13.17 3.77 2.76 1.97 0.331 0.440 11.25
11/8/2002 4.3 51.20 5.80 11.7 96.7 <0,003 <0,003 0.338 <0,015 15.00 3.22 1.79 2.54 0.048 0.098 0.62 1.20
8/3/2006 10.6 51.00 7.43 10.5 102.2 <0,003 0.007 0.691 <0,015 0.94 16.13 20.50 4.19 0.67 0.076 0.350 1.04 1.68
4/24/2008 5.3 49.30 6.60 12.7 107.2 <0,003 <0,003 0.999 nd 16.03 2.55 4.01 0.36 0.062 0.192 1.19 1.56
5/15/2008 7.9 53.60 6.10 10.9 10.0 0.071
5/29/2008 11.7 50.70 6.34 9.9 100.7 0.050
6/12/2008 9.2 50.70 6.22 10.6 99.8 0.011 0.034
6/26/2008 12.9 49.20 6.86 10.6 104.3 0.056
7/10/2008 10.4 36.70 5.99 10.6 102.3 0.321 0.376
7/24/2008 10.4 37.20 5.10 10.6 102.4 0.408
9/4/2008 9.6 42.20 6.21 10.1 96.1 0.189 0.298
3/28/2017 6.6 47.00 5.90
5/18/2017 53.00 6.41 0.037
6/22/2017 15.0 50.00 6.90 0.072
3/29/2022 3.7 47.00 5.94 12.0 97.6 < 0,010 9.250 21.47 0.526 5.26
6/9/2022 9.1 58.30 6.54 12.4 115.6 < 0,010 6.590 0.025 20.85 0.318 2.11
8/30/2022 8.5 54.70 6.30 10.7 99.8 0.212
Mean 7.9 51.44 6.34 10.9 99.2 0.006 0.012 1.381 0.068 1.73 16.33 3.77 4.13 1.27 0.083 0.162 0.73 4.11
Min 0.9 30.20 4.16 7.2 10.0 0.003 0.003 0.317 0.010 0.94 9.00 2.10 1.79 0.24 0.010 0.023 0.05 0.90
Max 15.0 74.00 8.46 14.8 130.0 0.013 0.043 9.250 0.220 3.39 36.00 20.50 6.73 2.54 0.331 0.548 2.00 14.30



Table S3. Water quality parameters measured at Site 5: Ilse. Levels below the method detection limits were not included in the summary 
statistics and have been designated as “<” and “nd” means not determined. Temp. is the water temperature, conduct. is the conductivity, 
BOD5 is the biological oxygen demand measured after 5 days and TOC is total organic carbon. 

Sampling date Temp. Conduct. pH O2 O2 o-PO4
3- Total P NO3

- NH4
+ Total N SO4

2- Cl- Ca Mg Fe Al3+ BOD5 TOC
°C µS/cm mg/l % mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l

4/25/1994 4.0 65.0 4.50 13.30 106.0 <0,009 0.009 - 0.080 1.70 20.00 7.00 1.84 1.80 <0,20 0.538 2.90 6.36
5/18/1994 7.8 62.0 4.80 12.00 108.0 0.007 0.018 1.300 0.040 1.90 19.00 3.20 3.52 1.90 <0,20 0.506 1.50 3.26
6/22/1994 10.1 77.0 5.26 10.30 - 0.015 0.015 1.200 0.020 1.30 25.00 4.80 4.97 2.29 <0,20 0.194 0.50 3.46
7/6/1994 13.1 76.0 5.77 11.90 120.0 <0,007 0.011 1.000 0.050 19.00 4.60 4.81 2.58 <0,20 0.234 0.80
8/3/1994 15.7 80.0 6.92 10.20 108.0 0.011 0.015 0.900 0.020 2.80 15.00 4.10 6.41 1.51 <0,20 0.142 1.10 2.79
11/2/1994 5.9 74.0 4.66 11.40 100.0 0.013 0.014 1.260 0.210 2.29 14.00 4.30 4.05 2.27 0.22 0.660 1.30
5/3/1995 4.4 70.0 4.50 12.90 105.0 0.004 0.011 1.400 0.050 2.29 20.00 3.10 3.85 2.11 0.10 0.614 1.70
6/7/1995 7.5 94.0 4.82 16.00 145.0 <0,003 0.008 0.610 0.030 1.60 21.00 3.40 4.81 1.70 0.12 0.604 0.10 6.44
8/2/1995 15.0 85.0 6.51 13.90 152.0 0.005 0.880 0.020 1.19 23.00 3.70 6.01 1.70 0.09 0.220 0.30 5.44
8/24/1995 12.9 78.0 6.95 10.10 105.0 0.007 0.890 0.320 1.92 30.00 3.40 6.13 1.80 0.12 0.194 1.10 4.83
9/14/1995 10.1 66.0 6.42 15.40 148.0 0.011 0.780 0.380 1.19 26.00 3.50 6.21 1.58 0.23 0.420 1.00 6.89
11/9/1995 3.9 69.0 4.88 14.30 116.0 0.006 0.008 0.980 0.140 42.00 5.00 5.21 2.43 0.21 0.793 8.61
4/30/1996 2.2 81.0 4.96 11.90 95.0 0.004 0.007 1.720 0.162 2.24 28.10 3.89 6.81 1.02 0.11 0.628 1.10 6.84
6/4/1996 7.3 82.0 5.13 11.10 100.0 < 0,003 0.008 1.750 0.038 1.28 22.70 3.89 7.18 1.19 0.11 0.632 0.55 6.55
8/20/1996 11.9 75.0 6.19 10.10 100.0 < 0,003 0.011 0.790 0.018 1.50 33.10 4.33 5.81 1.02 0.09 0.238 0.16 7.50
10/1/1996 9.7 68.0 5.02 10.90 105.0 < 0,003 0.008 0.770 < 0,016 < 1,0 28.40 3.11 5.64 1.08 0.14 0.572 0.83 6.60
11/12/1996 5.9 72.0 5.09 11.20 98.0 < 0,003 0.011 0.970 0.033 3.05 22.30 4.55 4.17 1.68 0.16 0.600 0.71 6.20
7/10/1997 12.6 70.0 5.74 10.60 107.0 < 0,003 0.011 0.800 < 0,016 18.00 5.11 5.22 1.36 0.04 0.165 0.70 3.40
10/28/1997 1.1 68.3 5.54 12.20 83.0 < 0,003 0.011 0.830 < 0,016 42.00 4.44 4.83 1.47 0.10 0.305 1.00 3.40
4/1/1998 5.15
5/1/1998 5.75
6/1/1998 4.97
7/1/1998 4.32
8/1/1998 4.14
9/1/1998 4.10
10/1/1998 4.72
11/1/1998 4.96
4/26/2000 5.7 57.0 5.01 8.10 107.2 0.006 0.007 1.237 0.041 12.05 2.33 3.67 1.11 0.14 0.492 0.44 5.00
7/20/2000 9.5 55.1 5.68 7.30 104.1 < 0,003 0.007 0.583 0.017 16.10 2.89 3.25 0.98 0.22 0.258 0.10 4.10
11/2/2000 5.6 41.1 6.10 7.74 103.0 <0,003 < 0,003 1.060 0.037 23.84 4.11 4.04 1.59 0.23 0.208 1.37 5.80
4/19/2001 2.1 60.0 5.37 11.66 90.7 <0,003 0.011 1.310 nd 25.37 3.55 4.98 2.06 0.11 0.331 2.04 4.40
5/17/2001 8.1 44.4 6.11 11.10 101.0 <0,003 <0,003 1.320 <0,015 16.03 4.77 4.98 0.97 0.09 0.429 0.49 3.80
7/18/2001 10.4 40.0 5.24 10.73 103.4 <0,003 <0,003 0.606 nd 18.58 3.66 4.66 0.74 0.25 0.538 0.97 11.60
10/5/2001 8.9 65.6 5.54 11.18 102.0 < 0,003 <0,003 0.712 0.109 20.44 4.11 3.72 1.58 0.21 0.504 0.33 5.96
5/2/2002 5.7 60.8 4.93 12.10 102.0 <0,003 <0,003 1.306 0.052 18.32 4.00 3.89 1.06 0.14 0.498 0.47 5.35
8/13/2002 11.4 28.0 5.65 10.02 98.0 0.005 0.009 0.299 <0,015 15.90 4.33 3.24 1.16 0.53 0.414 15.50
11/8/2002 4.3 68.4 5.70 12.02 97.9 0.007 0.016 0.347 0.024 19.40 4.66 3.89 1.39 0.18 0.284 0.95 4.00
4/24/2008 4.9 52.9 5.05 12.20 100.8 <0,003 0.007 1.287 nd 1.36 17.10 3.00 3.91 0.97 0.15 0.513 1.17 4.10
5/15/2008 8.2 59.5 5.66 11.04 101.0 0.335
5/29/2008 11.6 61.6 5.88 10.29 101.2 0.247
6/12/2008 9.6 63.4 6.11 10.69 100.2 0.10 0.197
6/26/2008 11.6 54.0 6.13 10.40 101.1 0.351
7/10/2008 11.2 56.5 6.55 10.65 104.1 0.007 0.009 0.578 nd 0.56 19.80 3.22 4.21 0.97 0.26 0.310 0.05 6.03
7/24/2008 11.2 51.6 5.73 10.80 102.2 0.420
9/4/2008 10.2 60.4 6.71 10.94 104.6 0.004 0.012 0.595 <0,015 0.74 17.85 3.44 4.56 0.90 0.20 0.312 0.49 3.46
3/28/2017 4.2 63.0 4.99
5/18/2017 74.0 5.65 0.216
6/22/2017 18 65.0 6.5 0.358
4/22/2022 7.3 51.0 5.49 11.84 97.4 0.010 8.260 23.48 0.600 6.44
6/18/2022 12.0 69.4 6.50 5.25 53.7 < 0,010 7.570 19.30 0.374 4.81
7/25/2022 14.2 69.9 6.53 0.290
8/30/2022 11.4 71.6 6.48 11.65 108.8 0.432
Mean 8.8 64.9 5.52 11.19 104.8 0.008 0.010 1.391 0.086 1.70 22.12 3.98 4.70 1.50 0.166 0.399 0.87 5.77
Min 1.1 28.0 4.10 5.25 53.7 0.004 0.005 0.299 0.017 0.56 12.05 2.33 1.84 0.74 0.042 0.142 0.05 2.79
Max 18.0 94.0 6.95 16.00 152.0 0.015 0.018 8.260 0.380 3.05 42.00 7.00 7.18 2.58 0.528 0.793 2.90 15.50



Table S4. Total species list of MI. The numbers are the highest abundances of the respective species found in the study year. ID-no: name of the species in the operational taxa list 
of the German assessment system PERLODES. Estimation literature: see references [64–89]  

Part 1: Bivalvia, Coleoptera. 

 

 

 

 

 

 

 

 

 

 

 

Sampling site 1 1 2 2 3 3 3 4 4 4 4 4 5 5 5 5 6 6 7 7 7 7 8 8 9 9 9 10 10 10 11 11 11 12 12 12 13 13 14 15 15 15 16 16 17 17 18 18 19 19
Year 1994/96 2022 1994/96 2022 1994/96 2005 2022 1994/96 2006 2008 2017 2022 1994/96 2008 2017 2022 1995/96 2022 1995/96 2010 2013 2022 1995/96 2022 1995/96 2010 2022 1995/96 2010 2022 1995/96 2010 2022 2003/04 2006 2022 2003/04 2022 2022 2006 2008 2022 2008 2022 2013 2022 2009 2022 2009 2022
Group Species ID_no.
Bivalvia Pisidium casertanum 19391 4 2 2 4
Bivalvia Pisidium obtusale 6422 3
Bivalvia Pisidium personatum 6423 2 4
Bivalvia Pisidium subtruncatum 6426 3 3
Coleoptera Agabus biguttatus 17461 4 5 3 3 3 2 2 3
Coleoptera Agabus bipustulatus 17464 4 4 3 1 4 3 4
Coleoptera Agabus congener 11644 1
Coleoptera Agabus guttatus 17477 3 4 4 5 4 2 3 3 4 2 3 4 4 4 4 4 2 4 5 3 4 2 4 3 2 4
Coleoptera Agabus melanarius 17482 4 3 3 4 4 4 3 4
Coleoptera Agabus sturmii 11704 3
Coleoptera Agabus sp.Lv. 4243 2 2
Coleoptera Anacaena globulus 9544 3 4 2 3 3 3 2 4 3 3 3 3 5 2 3 3
Coleoptera Elmis aenea 17768 4 3 3 3 4 5 3 4 4 4 4 5 3 4 2 3 3 4 4 4
Coleoptera Elmis latraillei 17773 3
Coleoptera Elmis maugetii 17774 4 2 3
Coleoptera Elmis sp. Lv. 5095 1 1 3
Coleoptera Esolus angustatus 17816 3 3 4 4 3 3 3 3
Coleoptera Esolus parallelepipedus 17820 3 3 3 3 2 4 3
Coleoptera Gyrinus substriatus 17875 3 3 3 2 3
Coleoptera Hydraena gracilis 5514 3 3 3 3 3
Coleoptera Hydrobius fuscipes 18157 3 3
Coleoptera Hydroporus erythrocephalus 18206 3 3 4 3 3 4 3 2 3 4 2 2
Coleoptera Hydroporus ferrugineus 11905 4
Coleoptera Hydroporus incognitus 11908 3
Coleoptera Hydroporus longicornis 11911 4 3 3
Coleoptera Hydroporus longulus 11910 3
Coleoptera Hydroporus memnonius 11914 3
Coleoptera Hydroporus palustris 11937 3 3 3
Coleoptera Hydroporus planus 18242 2 3
Coleoptera Hydroporus pubescens 11920 2
Coleoptera Hydroporus sp.Lv. 5583 2
Coleoptera Ilybius guttiger 11731 2
Coleoptera Laccophilus hyalinus 18356 3 2
Coleoptera Limnius perrisi 12092 3 4 3 3 3 3
Coleoptera Limnius volckmari 18421 4 5 4 5 4 3 4 5 4
Coleoptera Nebrioporus depressus 11985 2
Coleoptera Oreodytes sanmarkii 18616 4 4 4 5 5 4 4 3 4 5 2 4 4 5 5 2 4 5 4 3 5 4 5 4
Coleoptera Platambus maculatus 11746 3 3 6 3 4 3 4 3 4 3
Coleoptera Stictotarsus doudecimpustulatu 12038 1
Crustacea Gammarus fossarum 5288 3 4 4 2 3 4 3 3
Crustacea Niphargus sp. 6127 3 2 3



Part 2: Crustacea, Diptera, Ephemeroptera. 

 

 

 

 

 

 

 

 

 

 

 

Sampling site 1 1 2 2 3 3 3 4 4 4 4 4 5 5 5 5 6 6 7 7 7 7 8 8 9 9 9 10 10 10 11 11 11 12 12 12 13 13 14 15 15 15 16 16 17 17 18 18 19 19
Year 1994/96 2022 1994/96 2022 1994/96 2005 2022 1994/96 2006 2008 2017 2022 1994/96 2008 2017 2022 1995/96 2022 1995/96 2010 2013 2022 1995/96 2022 1995/96 2010 2022 1995/96 2010 2022 1995/96 2010 2022 2003/04 2006 2022 2003/04 2022 2022 2006 2008 2022 2008 2022 2013 2022 2009 2022 2009 2022
Group Species ID_no.
Crustacea Gammarus fossarum 5288 3 4 4 2 3 4 3 3
Crustacea Niphargus sp. 6127 3 2 3
Diptera Antocha sp. 4330 3
Diptera Atherix ibis 4363 2 4 3 4 3 1 3 3
Diptera Chironomidae 4642 5 2 3 5 3 4 6 4 3 5 4 5 3 3 4 5 4 4 4 6
Diptera Dicranota sp. 4955 2 4 2 3 4 4 4 4 4 3 4 4 3 2 4 4 3 4 3
Diptera Eloeophila sp. 9654 3 3 2
Diptera Ibisia marginata 4364 3 3 3 4
Diptera Limnophora sp. 5872 3 3 3 3
Diptera Liponeura sp. 5891 3 4 3
Diptera Pedicia sp. 6354 3 4 2 3 4 3 4 4 2 3 4 4
Diptera Prosimulium hirtipes 6588 3 3 3 5 4 3 3 5 4 4 4 4 3 3
Diptera Prosimulium sp. 6591 5 4 5 5 5 4 4 5 5 5 5 4 5 5 4 5
Diptera Simulium sp. 6853 2 3 4 4 2
Diptera Simulium trifasciatum 7849 4
Diptera Tanypus spp. 6975 3 1
Diptera Tipula maxima 7075 3 3 4 3 3 4 3 4 3 3 3 4 4 4 5 2 2 3 3 3 3 4 4 3
Diptera Tipula sp. 7077 3 3
Ephemeroptera Ameletus inopinatus 4288 2 4 4 5 2 3 4 5 3 4 4 4 3 4 5 5 3 4 4 4 4 4
Ephemeroptera Baetis alpinus 4381 2 4 6 4 5 5 4 4 2 4 3 3 3
Ephemeroptera Baetis fuscatus 4397 4 5 4
Ephemeroptera Baetis lutheri 4406 4 4 3
Ephemeroptera Baetis melanonyx 4408 3
Ephemeroptera Baetis muticus 4409 4 4 3
Ephemeroptera Baetis niger 4410 3
Ephemeroptera Baetis rhodani 4414 3 6 4
Ephemeroptera Baetis scambus 4416 4 3 4 4 3 4
Ephemeroptera Baetis vernus 4427 4 4 4 2 4 4
Ephemeroptera Centroptilum luteolum 8850 2
Ephemeroptera Cloeon dipterum 4705 5
Ephemeroptera Ecdyonurus submontanus 5056 3 3 5 4 4
Ephemeroptera Ecdyonurus torrentis 5057 4 4 3 4
Ephemeroptera Ecdyonurus venosus 5058 3 5 5 4 3 5 4 3 4
Ephemeroptera Electrogena lateralis 5080 4 3 4
Ephemeroptera Electrogena ujhelyii 5084 2
Ephemeroptera Epeorus assimilis 12550 5 5 5 5 3 4 5 3 3
Ephemeroptera Ephemerella mucronata 5135 3
Ephemeroptera Habroleptoides confusa 5367 2 3 4
Ephemeroptera Habrophlebia lauta 5370 4 4 3 4 4
Ephemeroptera Leptophlebia marginata 5730 2 2
Ephemeroptera Paraleptophlebia submarginata 6309 3
Ephemeroptera Rhithrogena hercynia 6731 3
Ephemeroptera Rhithrogena picteti 6739 4 3
Ephemeroptera Rhithrogena puytoraci 6742 4 3
Ephemeroptera Rhithrogena semicolorata 6744 3 5 5 4 4 4 4 3
Ephemeroptera Serratella ignita 5131 2 4 4 3 4
Ephemeroptera Siphlonurus aestivalis 6859 3 5 4
Ephemeroptera Siphlonurus lacustris 6863 2 5 2 3 3 4 4 2 3 5 3 4 2 3 3 5 2 4 4 3 3 6 5 6 3 5 4 5 4 6 5 4 4 3 4



Part 3: Gastropoda, Heteroptera, Hirudinea, Megaloptera, Odonata, Oligochaeta, Plecoptera, Turbellaria. 

 

 

 

 

 

 

 

 

Sampling site 1 1 2 2 3 3 3 4 4 4 4 4 5 5 5 5 6 6 7 7 7 7 8 8 9 9 9 10 10 10 11 11 11 12 12 12 13 13 14 15 15 15 16 16 17 17 18 18 19 19
Year 1994/96 2022 1994/96 2022 1994/96 2005 2022 1994/96 2006 2008 2017 2022 1994/96 2008 2017 2022 1995/96 2022 1995/96 2010 2013 2022 1995/96 2022 1995/96 2010 2022 1995/96 2010 2022 1995/96 2010 2022 2003/04 2006 2022 2003/04 2022 2022 2006 2008 2022 2008 2022 2013 2022 2009 2022 2009 2022
Group Species ID_no.
Gastropoda Ancylus fluviatilis 4310 2 5 3 4 4 5 4 3
Gastropoda Gyraulus albus 5354 2
Heteroptera Gerris lacustris 5299 4 3 4
Heteroptera Gerris thoracius 7522 4 4
Heteroptera Mesovelia furcata 5966 3
Heteroptera Notonecta glauca 6136 4 1
Heteroptera Velia caprai 7149 4 3 3 2 3 4 4 4 3 3 3
Hiurudinea Alboglossiphonia heteroclita 4261 2
Hiurudinea Erpobdella vilnensis 5157 3
Megaloptera Sialis fuliginosa 6821 2 3 4 2 4 3 3 4 4 3 3 3 3
Megaloptera Sialis lutaria 6822 4 2 3
Odonata Aeshna cyanea 4222 4 3 4
Odonata Cordulegaster boltoni 4740 1 1 2 1
Odonata Ischnura elegans 5658 3
Odonata Pyrrhosoma nymphula 6667 4 2
Oligochaeta Eiseniella tetraedra 5075 3 2 3 3 3 4 4 3 4 3 3 3 5 4 3 4 2 4 3 3
Oligochaeta Lumbriculus variegatus 5907 3 1 4 4
Oligochaeta Oligochaeta Gen sp. 8736 3
Oligochaeta Tubifex spp. 6975 3
Plecoptera Amphinemura sp. 4293 3 3 2
Plecoptera Amphinemura standfussi 4294 3 2 1 3 3 2
Plecoptera Amphinemura sulcicollis 4295 3 4 4 3 3 4 3 3 3 3 3 3 3 3 3 4 2 3 3 4 3 3 3 4 3 4
Plecoptera Brachyptera seticornis 4488 3 3 4 4 2 3 2 4 4 3 4
Plecoptera Capnia vidua 4553 3 2 3 3 3 2 4 3 3 3 3
Plecoptera Chloroperla tripunctata 4673 3 3 4 4 4 4 3 4 3 4
Plecoptera Dinocras cephalotes 4978 2 3 3 4 3
Plecoptera Diura bicaudata 4988 3 4 4 3 3 4 3 3 4 4 5 4 1 3 2 2 3 3 3 4 4 3
Plecoptera Isoperla difformis 5665 3
Plecoptera Isoperla goertzi 5666 3 4 4 2 5 3 3 3 2 4 2 5 5 3 3
Plecoptera Isoperla grammatica 5667 5 4 3 4 4 3 3 3 4 4 3 3 2 4 3 4 4 3 4 2 4 3
Plecoptera Isoperla oxylepsis 5670 3 4 4 3 3 3 4 4 3 3 4 3 3 3
Plecoptera Isoperla spp. 5673 2 3 4
Plecoptera Leuctra albida 5743 2 4 3 4 4
Plecoptera Leuctra aurita 5746 3 3 3 4 4 3 4
Plecoptera Leuctra braueri 5751 1 3 3 3 3 3
Plecoptera Leuctra digitata 5760 2 4
Plecoptera Leuctra fusca 5763 3 2 4 4 4 4 4 4 3 3 3 4 4
Plecoptera Leuctra geniculata 5237 2
Plecoptera Leuctra hippopus 5768 4 3 3 3 4 3 4 3 4 4 4 3 4 1 4 3 4
Plecoptera Leuctra inermis 5769 2 3 4 3 2 3 4 2 3 4 4 4 4 5 3 4 2 4 3 3 4 3 4 4 4 4 3 3 3 4
Plecoptera Leuctra nigra 5779 4 4 5 3 4 5 4 3 5 3 3 3 3 4 3 3 5 3 4 4 2 4 4 4 4 3 3 4
Plecoptera Leuctra pseudocingulata 5781 3 2 3 3 3 3 4 3 3
Plecoptera Leuctra pseudosignifera 5783 4
Plecoptera Leuctra rauscheri 5785 4
Plecoptera Nemoura avicularis 6093 2 3 4 4 3 3 2
Plecoptera Nemoura cambrica 6094 4 3 5 5 5 4 5 4 5 3 4 4 5 3 4 5 3 5 5 4 3 5 3 4 3 4 5 4 5 3 5 4 3 4 5 3 5
Plecoptera Nemoura cinerea 6095 2 5 4 5 4 2 4 2 3 5 4 5 4 5 5 4 3 4 6 4 4 5 5 4 5 4
Plecoptera Nemoura dubitans 6069 4 3 3 4 2 4
Plecoptera Nemoura flexuosa 6097 4 2 4 4 3 3 3 3 3 3 3 4
Plecoptera Nemoura marginata 6101 2 4 3 3 4 2 3 3 4 4 4 5 4
Plecoptera Nemoura mortoni 6103 3 4 3 3
Plecoptera Nemurella pictetii 6113 3 4 4 4 4 4 4 2 4 6 2 4 4 3 4 5 3 5 5 5 3 5 5 5 4 5 4 4 3 5
Plecoptera Perla marginata 6370 4 4 4
Plecoptera Perlodes microcephalus 6376 4 5 5 5 2 5 4 5 2 4 4 4 5 4 4 4 4 5 3 2 5 4 5 3 4 2 5 3 5
Plecoptera Protonemura auberti 6596 3 3 2 4 3 3 2 3 4 3 3 4 3 4 4 4 2
Plecoptera Protonemura hrabei 6605 2 4
Plecoptera Protonemura intricata 6606 4 4 2 3 3 3 4 3 4 3 3 4 3 3 3 5 3 4 3 4 3 3 3 4 4 4
Plecoptera Protonemura meyeri 6610 2 3 4 3 4 4 3 4 2 3 4 3 4 5 3 4 3
Plecoptera Protonemura nimborum 6612 3 2 3 3 4
Plecoptera Protonemura nitida 6613 3 2 3 4 4
Plecoptera Protonemura praecox 6614 2 3 3 3 4 4 3 4 4
Plecoptera Protonemura spp. 6616 2 3
Plecoptera Siphonoperla torrentium 6869 3 4 2 4 3 3 3 3 3 3 4 4 4
Turbellaria Crenobia alpina 4771 4 4 4 4
Turbellaria Dendrocoelum lacteum 4911 3 3
Turbellaria Dugesia gonocephala 5018 4 4 5



Part 4: Trichoptera. 
Sampling site 1 1 2 2 3 3 3 4 4 4 4 4 5 5 5 5 6 6 7 7 7 7 8 8 9 9 9 10 10 10 11 11 11 12 12 12 13 13 14 15 15 15 16 16 17 17 18 18 19 19
Year 1994/96 2022 1994/96 2022 1994/96 2005 2022 1994/96 2006 2008 2017 2022 1994/96 2008 2017 2022 1995/96 2022 1995/96 2010 2013 2022 1995/96 2022 1995/96 2010 2022 1995/96 2010 2022 1995/96 2010 2022 2003/04 2006 2022 2003/04 2022 2022 2006 2008 2022 2008 2022 2013 2022 2009 2022 2009 2022
Group Species ID_no.
Trichoptera Agapetus fuscipes 4251 2 3 2 4 5 3 3
Trichoptera Allogamus uncatus 4267 3 4 4 3
Trichoptera Annitella obscurata 4321 2 5 2
Trichoptera Anomalopterygella chauviniana 4327 3 4 3 3 3 3
Trichoptera Apatania fimbriata 4332 4 5 5 3 5 4 5 3 4 4 5 6 4 5 5 5 5 3 4 5 5 4 5
Trichoptera Brachycentrus montanus 4479 3
Trichoptera Chaetopterygopsis maclachlani 4622 4 4 3 3 2 4 3 3 3 3 4 3 4 4 4 5 4
Trichoptera Chaetopteryx major 4624 3
Trichoptera Chaetopteryx villosa 4628 4 3 5 2 3 5 3 4 5 3 4 4 4 5 4 5 4 5 4 4 3 4 5 4 3 5
Trichoptera Crunoecia irrorata 4817 3
Trichoptera Drusus annulatus 5001 4 5 6 5 4 2 3 4 4 3 5 3 5 4 4 5 5 4 5 4 4 5 5 2 5 2 4 4 5 4 3 5
Trichoptera Drusus discolor 5007 4 3 4 3 4 4 4 3 3 3 3 2 4 3 3 4 5 3 4
Trichoptera Ecclisopteryx dalecarlica 5033 3
Trichoptera Glossosoma conformis 5314 2 3 4 3 4 4 4 4 4 4 4
Trichoptera Grammotaulius nigropunctatus 5335 4
Trichoptera Grammotaulius submaculatus 13124 3 3 3 2
Trichoptera Halesus digitatus 5375 3 4 4 4 4 3 4 3 4 3 4 3 3 4 4 4 4
Trichoptera Halesus radiatus 5376 3 2 4 3 3 3 5 2
Trichoptera Halesus rubricollis 5377 1 2 3 2
Trichoptera Hydatophylax infumatus 5499 3 4 3 2 3 1 4 3 5 3 3 2 2 4 3 4
Trichoptera Hydropsyche angustipennis 5588 1
Trichoptera Hydropsyche dinarica 5594 3 3 2 5 5 5 3 4
Trichoptera Hydropsyche fulvipes 5596 3
Trichoptera Hydropsyche instabilis 5598 3 3 3 3 4 4
Trichoptera Hydropsyche saxonica 5602 3 4
Trichoptera Hydropsyche tenuis 5606 4
Trichoptera Hydroptila sp. 5616 3
Trichoptera Limnephilus centralis 5821 3 4 3 4 3 4 4 2
Trichoptera Limnephilus coenosus 5823 4
Trichoptera Limnephilus extricatus 5826 4
Trichoptera Limnephilus lunatus 5837 3
Trichoptera Lithax niger 5893 3 2 3 2 3 3 3 3 3
Trichoptera Lype reducta 5921 3
Trichoptera Micrasema longulum 5983 2 3 3 3
Trichoptera Micrasema minimum 5984 4 3 2 2
Trichoptera Micropterna lateralis 6021 3 4 4 3 3 5 4
Trichoptera Micropterna sequax 6023 3 4 3 3 3 3
Trichoptera Notidobia ciliaris 6134 3
Trichoptera Odontocerum albicorne 6168 2 2 3 4 2 4 4 4 2 3 3 3 3 3
Trichoptera Oecismus monedula 21644 4
Trichoptera Oligotricha striata 6186 4 2 3
Trichoptera Parachiona picicornis 6278 3 2 3 3 4 3 3
Trichoptera Philopotamus montanus 6387 2
Trichoptera Philopotamus ludificatus 6386 4 4 5 3 4
Trichoptera Philopotamus variegatus 21216 1 4 4
Trichoptera Phryganea grandis 6392 3
Trichoptera Plectrocnemia conspersa 6444 4 4 3 5 3 5 5 3 3 3 3 4 3 4 4 3 5 3 3 4 5 5 5 4 4 2 4 5 3 5 3 6 6 5 4 3 5 3 4 5 5 4 5 5
Trichoptera Plectrocnemia geniculata 19393 3 3 3
Trichoptera Polycentropus flavomaculatus 6468 1 4 4 4 4 3
Trichoptera Potamophylax cingulatus 6521 3 4 5 4 4 3 3 4 4 4 3 3 3 3 3
Trichoptera Potamophylax luctuosus 6523 4 2 4 3 3 3 4 2 4
Trichoptera Potamophylax nigricornis 6524 3 3 4
Trichoptera Pseudopsilopteryx zimmeri 6647 2 4 3 3 4 4 5 5 4 4 3 3 3 5
Trichoptera Rhyacophila evoluta 6764 2 2 3 4 3 2 2 2 4 4 4 3 4 4
Trichoptera Rhyacophila fasciata 6765 3 4 4 3 5 4 3 4 4 4 5 4 3 3 3 4 4
Trichoptera Rhyacophila nubila 6772 3 3 4 3 2 3 3 3 3 3 3 3 3 3 3
Trichoptera Rhyacophila obliterata 6773 3 3 3 3 3 3 3 4 2 3 4 4 3 5 3 3
Trichoptera Rhyacophila praemorsa 6776 4 2 3 5 4 5 3 4 3 4 3 3 3 2 3 3 3 3 3 5
Trichoptera Rhyacophila tristis 6784 2 2 2 4 4 3 4 4 3
Trichoptera Sericostoma personatum 6817 3 3 4 3 5 3 4 3 4 4 4 5 4 2 3 3 4 5 5 4 4 2 4 4
Trichoptera Sericostoma flavicorne 6816 3 4 2
Trichoptera Sericostoma sp. 6818 2
Trichoptera Silo pallipes 6834 3 3 4 4 5 4 4 3
Trichoptera Stenophylax permistus 6911 2 3 4
Trichoptera Synagapetus iridipennis 6954 4
Trichoptera Tinodes rostocki 7066 2
Trichoptera Wormaldia occipitalis 7166 3
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Figure S1. Temporal trends in selected water quality parameter for (A) Site 4: 
Kalte Bode and (B) Site 5: Ilse river. 

 

A

B


