
Global effects of agriculture on fluvial dissolved
organic matter
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Supplementary Figure S1 | Split-half validation of the PARAFAC model. The
models for six halfs generated by split-half validation are shown. When the fits of the
splits are similar to each other and the entire model, a high stability of the model and
low randomness of the fluorophores is given.
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Supplementary Table S1 | Maxima of the PARAFAC components (nm).

Component Primary Ex. peak Secondary Ex. peak Emission peak

C1 < 260 340 450
C2 270 390 518
C3 315 < 260 394
C4 < 260 − 442
C5 275 − 336

20



0
10

20
30

40

V1

V
2

Organic 
matter only

Detector
Carbon
Nitrogen

V1

V
2

Residence time in chromatography column (min)

Organic matter
+ nitrate

Organic matter
+ ammonium

Organic matter
+ nitrate
+ ammonium

20 30 40 50 60 70 80 90

R
el

at
iv

e 
si

gn
al

 s
tr

en
gt

h 

High-molecular weight
substances

Humic-like
substances

Low-molecular
weight substances

Nitrate Ammonium

Dissolved organic carbon & nitrogen

Dissolved inorganic nitrogen

Supplementary Figure S2 | Typical chromatogram of size-exclusion chromatogra-
phy. The chromatogram shows the distribution of DOM fractions with and without added
nitrate and ammonium. The sample for this chromatogram was taken at a wetland outflow
(part of the German subdataset of this study) .
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Supplementary Catchment Data

The number of sampled catchments ranged between 4 and 19 for each pristine, intensive farm-

ing and extensive farming catchments within each season and climate zone (Supplementary

Table S2). Excepted from this were tropical catchments, as due to very low DOM concentra-

tions, the DOM composition measurements for some samples exhibited a high uncertainty

and thus had to be excluded. Therefore, only two reference catchments could be included for

each dry and wet season and only three arable farming catchments could be included for the

dry season (Supplementary Table S2). In addition, one stream could only be sampled once

due to seasonal stream intermittency (ESP-06). Other streams of the same land use were

sampled instead. Moreover, the summer samples for DK-13 and GER-05 and a part of the

samples from Chile (7 samples from winter/wet season: CHL-10, CHL-11, CHL-12, CHL-13,

CHL-14, CHL-15, CHL-17) and Uruguay (2 samples from wet season: DF-03 and DF-08)

were damaged during transport and thus could not be measured. These samples represented

only one observation within one of the seasons (Supplementary information Table S2).

Detailed soil and land use characteristics are available for the countries of the north-

ern temperate (Germany, Denmark), Mediterranean (Spain) and southern temperate (Chile)

climate zone (Supplementary information Table S3, S4, S5). Here the percentages of agricul-

tural land-use types could be analysed in detail based on the European Corine dataset1 in

Germany and Spain, based on a national mapping in Denmark, and based on Landsat data

in Chile an Uruguay. Landsat data was also planned to be used for Brazil, however, the land

use classification of the Landsat data were in disagreement with the data from ground-based

surveys at the streams. Thus, we used classes based on ground surveys for the land use

groupings instead of the Landsat data for Brazil.
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Supplementary Table S3 | Site abbreviations and land use in the catchments.

Site Intensive farming Extensive farming Pristine Other

%

DK-01 85.5 0.5 8.2 5.8

DK-02 92.7 0 0.5 6.8

DK-03 75.6 0.1 17.6 6.7

DK-04 86.9 0.3 4.4 8.5

DK-05 93.3 0 2.8 3.9

DK-07 26.1 0.2 70.5 3.2

DK-09 0 0 98.2 1.8

DK-10 88 0 0.4 11.6

DK-11 1.7 0 93.9 4.5

DK-12 88.4 0.3 3.7 7.5

DK-13 0 0 98.8 1.2

DK-14 6.7 0 90.1 3.2

DK-15 88.2 0 1.2 10.5

DK-16 88.1 0 3.5 8.4

DK-17 10.4 0 81 8.6

DK-18 5.5 0 89.8 4.7

DK-19 75.1 0.3 15.7 8.9

DK-20 74.5 0.1 11.6 13.9

DK-21 0.2 0 98 1.8

GER-02 88.5 0 0.5 11

GER-03 99.7 0 0 0.3

GER-04 99.7 0.3 0 0

GER-05 100 0 0 0

GER-06 100 0 0 0

Continued on next page
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Site Intensive farming Extensive farming Pristine Other

%

GER-07 100 0 0 0

GER-08 29 0 71 0

GER-09 83.1 5.8 9.6 1.5

GER-10 97.8 0 0 2.2

GER-11 0 0 95.1 4.9

GER-12 27.7 0 72.3 0

GER-13 0 0 100 0

GER-14 15.2 71.9 8.3 4.5

GER-15 8.6 59.8 27.9 3.7

GER-17 17.7 76.9 2 3.4

GER-18 0.4 99.2 0.4 0

GER-20 0 78.5 21.5 0

GER-21 0 0 100 0

GER-22 0 0 100 0

GER-23 3.7 23.6 69 3.7

GER-24 0 0 86.8 13.2

GER-25 0 0 100 0

GER-26 0 0 100 0

GER-28 3.5 3.8 64.4 28.3

ESP-01 0.5 0 92.8 6.7

ESP-02 2.3 0 97.3 0.3

ESP-03 0 0 100 0

ESP-04 0.2 0.7 98.6 0.5

ESP-05 1.4 0 93.9 4.7

ESP-06 77.7 0 15.5 6.8

Continued on next page
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Site Intensive farming Extensive farming Pristine Other

%

ESP-07 86.9 0 13.1 0

ESP-08 13.4 0 86.6 0

ESP-09 96.7 0 3.3 0

ESP-10 88.1 0 0 11.9

ESP-12 95 0 0 5

ESP-13 95 0 0 5

ESP-14 4.9 0 91.6 3.5

BR-01 0 0 > 80% 0

BR-02 0 0 > 80% 0

BR-04 0 0 > 80% 0

BR-11 > 50% 0 0 0

BR-12 > 50% 0 0 0

BR-13 > 50% 0 0 0

BR-14 > 50% 0 0 0

BR-15 > 50% 0 0 0

BR-16 0 > 50% 0 0

BR-17 0 > 50% 0 0

BR-18 0 > 50% 0 0

BR-19 0 > 50% 0 0

BR-20 0 > 50% 0 0

BR-21 > 50% 0 0 0

BR-22 0 > 50% 0 0

CHL-02 2 31.6 66.1 0.4

CHL-03 3 86 10.6 0.4

CHL-04 0 2.9 97.1 0

Continued on next page
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Site Intensive farming Extensive farming Pristine Other

%

CHL-05 0 0 100 0

CHL-06 0 0 100 0

CHL-07 0 30.7 69.3 0

CHL-08 1.2 5.3 93.5 0

CHL-09 0 13.4 86.6 0

CHL-10 3.4 73.2 23.4 0

CHL-11 4.1 50.1 45.3 0.5

CHL-12 0.5 69.3 30.2 0

CHL-13 0.2 94.4 5.4 0

CHL-14 0 88 12 0

CHL-15 5.6 2.1 92.3 0

CHL-16 5.7 78.9 15 0.4

CHL-17 1.9 90 7.5 0.6

CHL-18 1.7 73.4 24.7 0.2

A01 100 0 0 0

A12 99.4 0 0 0.6

A22 91.1 0 8.3 0.6

A23 100 0 0 0

A37 74.7 0 24.9 0.3

A39 89.7 0 10.3 0.1

A58 >90 0 ¡10 0

A59 93.6 0 1.3 5

A60 89.9 0 8.6 1.5

A61 88.8 0 8.7 2.6

A63 >90 0 ¡10 0

Continued on next page
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Site Intensive farming Extensive farming Pristine Other

%

A65 >90 0 ¡10 0

DF01 0 98.6 0 1.4

DF02 0 100 0 0

DF03 0 99.7 0 0.3

DF06 0 99.4 0 0.6

DF07 0 98.8 0 1.2

DF08 0 99.7 0 0.3

DF09 0 98.8 0 1.2

DF10 0 99.9 0 0.1

DF11 0 97.8 1.2 1

E02 22.1 0 72.9 5

E05 0 0 99.4 0.6

E07 24.6 0 74.7 0.7

E08 0 0 100 0

E09 10.7 0 88.7 0.6

E30 8 0 91.9 0.2

E26 21.3 0 97.9 -19.1

EFM 3.7 0 90.6 5.7
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