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transport model CATHY at several scales AUVERGNE

Laura Gatel®, Claire Lauvernet?, Claudio Paniconi®, Julien Tournebize¢, Sylvain Welill4, Nadia Carluer® 1- Implementation of reaction in the CATHY model
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Context . _ .
Tools to help to understand and to quantify pesticide transfers in agricultural Objectives : Transport Transport
watersheds are necessary. Physically based and spatially distributed models can be |, To better understand reactive solute transfers at the : 1D Advection 3D Advection
. . y- Py yE P y d . hillslope scale, In particular surface / subsurface i l
particularly useful in representing precisely processes and interactions between the . . .
soll surface and subsurface and thus in evaluating landscape mitigation elements interactions . E Coupling procedure Reactions
- To deepen the expertise on the CATHY model : . .
Mmanagement. Linear adsorption
Next time step First order decay
2 — Evaluation of surbsurface part of the new CATHY model on laboratory data
3 — Test of the new CATHY model on a vineyard hillslope
The laboratory MASHYNS tool : Comparison of observations and CATHY simulations without calibration
1m® homogeneous soi Srained | | Study site : a 150-m long vineyard hillslope _ _
50 % loam + 50 % sand system _ BATCH1 ] BATCH 2 q BATCH3 ~  Model evaluation, example for sulcotrione : along the Morcille river (Beaujolais, France). Vegetatwe buffer strip : a transfer
g |L5 S Pt 1 e fot G v The study will use data from a natural [| Mitigation landscape element involving
Measured parameters, No macropores, 5 S 2 - z _ | int .
Controlled conditions Low dispersion £: 3 j =z g rain/runoff event. complex processes Interactions
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E;.ﬁ " s ;-° e ﬁé . ” 0.4 0.6 0.8 1 pesticide application | “
% i i gi NSE — 0795 RMSE: 0142 ‘ Interception of adsorbed pesticides
Ei ramox i soproturon £ Sentarone The evaluation was performed with the W Al " esicdeson ot prics
R 2{503 o % % 10 0 2(50) o w ST B & FITEVAL tool (Ritter 2003) which assesses /\ r\ﬁ/\\ ,\p\‘ ,’\p\ Degradation of soluble pesticides
Time (h Time (h Time (h I t . d . t d t . t . ~ by soil micro-organisms
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— Except for clomazone, all evaluations are between acceptable and good
— Yet for all simulations, breakthrough delay is non negligible

| A Morris sensitivity analysis for 4 solutes (batches 1 and 2) perial view of the vineyard hillslope and corresponding
4phases: | dry || wet || recovery washing : s Examples of the sensitivity analysis results for . . Y P
o Ksh  m.s® LN (9x10°;1) - : domain as used in CATHY (1 m x 1 m mesh and 25 layers)
3 Irstea Antony gc?rt]%aéﬁaty s e T E ST RET breakthrough timing and peak concentration :
gﬁ — IR ) Clomazone __— imazamox ﬁ Real field situation : not all| 4 | Solute exchange between surface Challenain
Es n - N(L8:0.18) gg, . s [ S N parameters are well-known. and subsurface is complex. -_ I t'g ?
E 0 VG parameter . — Y e %E gd kdoe/C 3 ) — _ . simuiation :
C o . S : o 3 - la / q: The runoff repartition is complex The upscaling (compared to
= 3. batch Water Flow : nitial rain IC  m.st U(2.5x107; 3x107) o 00 o2 os os 08 10 S —T T T "o : : - -
2w — Decay coef A d N(0:21) A 0 02 Mt 0810 00 02 04 06 08 10 + (‘rases” : small ditches which| 4- IMASHYNS) will increase
— = Output ; nteraction Rr non linear H f . ” h f ff ]
o] Dl Sorntion coef < Nae e effects £ 1 - ﬁ ﬁ —_— artificially gather surface runoff). computing costs.
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Time () — Ksh, Ksv, n, 8s and Kd are the most S5 ©+\o ° 5
1.batch 2. batch e ) Influent parameters - 2 Iy lulg B g:. I Conclusion & nersbpectives
Experimentations on : four rain periods - For Imazamox, Kd has a poor 0 02 0406 08 1 00 02 04 06 08 10 _ .
with three 2-hours solute inflow (batch 1, 2and 3). For | joaience compared to the Sther solutes Y _@ﬁ — ) On the CATHY model with reactive transfers :
‘- ajor efrects . . .
each batch, specific solutes and one tracer are used. The performed tests and the sensitivity analysis based on MASHYNS data validated the
Kd  DT50 (j) subsurface part of CATHY reactive transfers version : ability to reproduce observations,
BATCH 1 l‘;';j:;‘:;e 2; jz Selection of an efficient parameter set and - | S“'Cf"L?SQ,Smmm s v robustness regarding to parameters variation.
e |Sopr0turon > 30 T appllcatlon on tWO Solutes (batch 3) T%; %‘U‘?E ............................................. A On the hillslope modeling :
e - balance have been o R — et e The field is ideal to study complex processes and thus represents a major challenge for
S ATCH 3 _ - — Delay and mass balance have been improved §. : CATHY with . £ Additionall . licit]
Sulcotrione  0.68 25 and the FITEVAL evaluation leads to « very | > st with reactive transters. Itiona Yy, Some eX|St|ng Processes are Nnot exp ICIt Y
good » @ W o W wn O o MR represented (macroporosity, diffusion and dispersion) and we will verify CATHY's ability
Reaction parameters for the 6 studied solutes Exemple with sulcotrione to globally report major processes at the hillslope scale. The aim is not to reproduce

exact observations, but more to analyse model's results on chosen synthetic cases.
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