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Machine learning reveals flowpath-structured distributions of pesticides and pharmaceuticals

Shulamit Nussboim?23, Felicia Orah Rein?

THE SOIL EROSION A~
RESEARCH STATION LSRN 1o'n NYDIIN
- - - ivisi University of Haifa

Soil Conservation & Drainage Division

W Ministry Of Agriculture 2 La_o d_v_ob- PHD FELLOWSHIP T L o e

1-Dept. of Environment, Planning and Sustainability, Bar ilan University; 2- Dept. of Geography and Environmental Studies University of Haifa; 3-Dept.of Environmental Resource Management, Soil Erosion Research Station, Ministry of Agriculture and Food Security;

=24 n=10 n=20 n=14 n=9 p=7 017 h24 1220 nf13 n=10 n7
. o Kernel CCA (KCCA) framework Al significance analysis was taken over Y1 (not original data)  °° cubeurace | 998 Subsurface
1. Introduction and motivation : | 0.2 b | 0.06 PR
. . . . Data (before centered, normalized) Controls gbscires rmoyed. |
Organic pollutants in agricultural fields Compounds Original configuration 3. Results < oq . flowpaths | 0.04' »”' m
. . . . - ggwmmoﬁggamipﬂggm :./rzwﬁzﬁDazﬁomwgtﬁﬁffmg%g czbsi,;;c%é,zgﬁﬁmﬁﬁmz;xscbéégﬁﬁbf::\324555Eﬁ Ejﬁfem::;m . . . - b tt _ ,f' |
SOUFCEd from |rr|gat|0n W|th treated =& % oo | L, FIOWPGThS 0 64 Compounds were detected’ |nC|ud|ng nine , pattern 0.02 (,}i\)
P f At z - : . . : * ‘o v 0
effluents and pesticide application P X Field - pharmaceuticals and 58 pesticides, totaling 2000 detected - - b L 002 g
o. ¢ o . . 01! | TMMe T KWP=1.16e-13 |
3 Tlmlng N The winter - data. \N B S ? G c \N S ? O G
. . . .o . C) MRS ory Sv ¢ or Sv °¢
Advanced in analytical technlques such as LC-MS, GS-MS . ’ * Flowpath effects were highly significant (Kruskal-Wallis, p ©
ransposed: |
t.t- ° | '8
QO >‘ A S o Dominant flowpath <« 0.001). |
= “1 o P Sy ] NIFEERRICE R R TF * Subsurface and stream variables obscured other flowpaths 7
O g St e i te it i re=e Mobility (Log Kow Koc, ' 6
/ko..‘ | ‘ ’4 | I L= N N2 L= T T T 22 - N T N - SOIUbi I I- TY) 0 After removing Su bsu rfa Ce fIOWp athS’ diffe rences amon g 5
m\& ‘ iz | f : . . . 4
~ Lot — Mass Sgectium w Half life ~ remaining flowpaths increased. 3
= = « . Manoi " ool data int atent * Hellinger distance showed more significant distinction of 2
U . apping of origina ata into a latent space: . . . .
1 e _ = - “ ,L\ Vi PRING 5 o P ' flowpaths (original config.), dominant flowpath, and mobility |
1 | - | O(x):R->H = = = 2> Mappingis unknown!

measures (transposed set).
* Overland flow is distinct from other sub-flowpaths: primary
and secondary ditches

10.7

H — Hilbert (latent) space

u\g—%ﬁf PR 10.6
-
Liquid Chromatograoh +

Mass Spectrometer

Tens of compounds per sample

Kernel inner product (K) captures nonlinear
relationships between variables.
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