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Dye tracing is a powerful tool in karst hydrogeology to specify groundwater flow routes, Stu d Site & methOdOIO
hydrogeological connections, karst conduits and aquifer characteristics. y gy | Geology _ ==t
The use of compact and 100% submersible automatic fluorometers Fluo-Green (Poulain | = Nowit & Matoane Fms. .:;‘ o [T 5 ............ oY | | o N
et al. 2017) opens new perspectives to investigate karst groundwater behavior with ==i‘.~.,"'“jij\ ¢ : Soast, omFaqne Mbr ARG K=gyr-Ly 35S~ N V\éé pﬁrform twccl)_tque trtacmgs in the karst system, with similar characteristics
original experimentations. T e, Q’ | ] BloumomtMor \) F s ~ iz gk 2 ) (discharge conditions, tracer mass). | |
| | g T 6 Nismes Fm 7658 During dye tracing 1, we measured the dye concentration on a straight part of
. F'Q " iomes & Mouin Hienaw Fm ==\ Wt g 40 ~y==—= the underground river with laminar flow (section 1), using 10 fluorometers
) Belg ium 7 ont daurs Fm N D Sectiont 5 SEgg — LAty \ 7= 977+ installedin a homogeneous way across the river.
%.\.,‘ o o 3} % | I TroisFontaines Fr | ' During dye tracing 2, we measured the dye concentration 150 meters
N . | R 0 Lomme Fm upstream the first section, in a large section just downstream a major sump of
v\ | L o st nowork the karst system (section 2).
x”’“"-:; gﬁﬁfjr‘;ﬁjnedsi:‘gj;ver | The aim was to compare the results between the two sections, and also
France 5 | | between the 10 fluorometers across each section.

Section 1 (looking upstream) / Section 2 (looking upstream)
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Dye dispersion in karst conduits is usually supposed to be homogeneous. Most of dye limestones S0 ————
tracing experiments use a single breakthrough curve from the karst spring or the - R NN Ny g

accessible part of the underground river to investigate the groundwater dynamic. - -
We wanted to evaluate the possible effect of karst conduits morphology on the dye Dye behaVI Or I n ka rSt
conduits ?
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Fluo-Green
fluorometer

behavior by mean of multiple fluorometers, measuring the spatial variability of
concentration across sections of a well-known karst river.

B e T e

e

N e S
/ \_\\\\

Normalized breakthrough curves

M Wh lized 0 to 1 scale for d =
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mmmmm e eemmmmmmmme e mnmmee |~ Unamoo? to observe.
. . < : = : 1 —— UNAMO008 . .
Dye tracing 1 - section 1 Dye tracing 2 - section 2 S i 2 i i navioos For both sections, the dye peak is always : : .. :
Ep— g i § 4 oo Obzer:}/ehd fl:jstvmere current velocity is higher, - The_flrs_t results show interesting |nf9rmatlon. Fluo-Green automatic fluorometers were placed into 20 cm diameters PVC
5 | Unavoor .-  UNAMOO? § i B unavou ¥:e ﬂ'gof(:mzfer:'_n oo water near fhe Variability in both concentration and pipes to maintain their position during the entire experiment. The
—— UNAMO09 B o i ° i . : u | W W : = - ] )
NAMO11 . | S ~ UNAwooS 2 o4 i % 0 i ‘ riverbank where the current is slow. record temporality may be observed on relatively fluorometers recorded the dye concentration in groundwater and
g ‘1) oo A Concentration g | concontaton | | 4 UNAMO11 : E : i delayed arrival of the dye. simple cases in a well-known and delimited temperature with a 1 minute timestep. All fluorometers were calibrated
c UNAMO14 It = 4- g ¥ : g 02 : e . . . - _ _ _ _
S 34 UNAMOTS N o pPd 5 ° 1,6 ppb ONAMO13 b P e The time arrival difference between the karstriver. with the same blank water and uranine dye at the University of Namur
£ i N = UNAMO14 s S T sampling points is 10 to 20 minutes for laborator
% 2 - Jjakj bk § HRAMDIS 7 Y section 1, up to 40 minutes for section 2. m It Wi" be useful to investigate Other cases y @oq#@
S /’/ & variable conduit morphologies, high current Watch the video o[ ‘ )
f‘“ / \ - =-gm - - u o
- b, Bims Zoom variability, interferences with large volume of : = eb
o Jite ol e el i kY These results suggest that the lateral water. mixina of water from different karst Of t h e f' e I d WOor k ! ..:';D.VO ll]g!] .
0000 0300 0600 0900 1200 1500 00:00 0300 0600 0900 1200 1500 1800 ‘\‘ dispersion of the dye is not homogeneous in ’_ 9 N 5‘**. .
the underground river of the Han-sur-Lesse conduits. @’f %e
— Unaooe cave. ‘-."'".
- o _ o o7 o Lateral and depth variability in the dye m We are looking for additionnal research
T_he BT_C s show the same restitution behavior with an advective curve with limited = . i Ao concentration is observed but can not be questions and perspectives related to dye
dispersion and retardation. 2 5 A1 related to any factor yet (position, current ) _ _ _ Early/Gareer References _ N _
C feati _tion bet ; e on the section is high with up ¢ 5 velocity, conduit morphology). behavior or dispersion in karst (or other :i ® "‘m?;:‘ei‘v?ri;,frﬂlzt;f‘ﬁ;&“,?,;‘;i;ﬁ;’;'.“m:}effa”"'tsap""“at””t°dye”a°'”9
ncentration variation between samplin ints on ion is high wi g s ° - . =15
00 centration variation between sampling points on the section Is hig up to 3 o The breakthrough curves recorded after the hydrological environment) that could be |
50% differences for the peak concentration. S 5 . : : : oo _ _ &
® g o sump(_sectlon 2) show bigger time s_hlftsmth_e investigated with dye tracing. — I-I‘ydrogeologists'
This show that the dispersion of the dye is not homogeneous in this karst conduit, 3 s 1 dye arrival than the BTC of the section 1. This Ny Network  Contact : amael.poulain@unamur.be
even if the sampling pointis more than 1 kilometer downstream the injection point. E 2] indicates that the behavior of the dye into the : :
S g™ karst conduit may change significantly on m You have any suggestion about this
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research ? Please let us know'! project team
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