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ADVANCING EARTH I AR Straightforward estimation of GW recharge at large scales is possible using Water Table Fluctuation methods. However, separating, quantifying
AND SPACE SCIENCE and localizing contributions from different recharge processes (diffuse vs. localized) is more difficult, yet crucial in (semi-)arid climates where
water stresses and GW overexploitation threaten the livelihoods of those who depend on it.

~

O bGéosciences pour une Terre durable

Abstract ID: 406686
1. INTRODUCTION AND CONTEXT 3. METHODOLOGY 5. RESULTS *E-mail: madeleine.nicolascollins@gmail.com

/ . Archean \ / - . \ K" """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" .\
0_200 400 800 _ Granite and i |
Regional scale e Model overview Model inputs | [ gay results > Upscaled results
Geology & Climate — Pseudo 2D hydraulic model Gridded data from - [5013 ' ol B 5013 nl b
o Preponderance of igneous rock <o Vol oxiont _Iiterature & database = o
Metasediments :'___________________________________________________"; E . E
- Low yields Quaternary - | : - Soil Type : ] | 1200 _ _ 1200
Upper Tertiary | Cropping stage and Meteorological data i : _ _ ! |
_Intrinsic heterogeneity and Dopostt - crop coefficients (Ke)  (Rain and PET) : - = Soil hydraulic properties i 20 1050
comp I eXity %%rcsczr;lperi% er']yd E \ ﬂ i I o _ | 900 900
- Often only perennial source of . ol Jeposts | RET  Rainfall (P o | i 17>° 1720
freshwater 7 g??’,,?,gﬁalore _ | l . } = e - | eoo _
S . d cli o Stu dy S|te | T l 1 7 | T g - 1 . . °00
O eml-arl C Ima. e """""""" ) @ : Runoff | _I L_ .0 ; | i 1450 4450
““““““““ Maheshwaram catchment Soi ; l ' g You, o } g ;
(. hydraulic ! Q | § i i § i i | 1300 1300
| a | - properties M i i : Alfisols 1 | ! i i 1
O Enoorre"\fféﬁsd O Rural SOC|O'eCOnOmy ¥ B oo \\\ Soil water zone L i :HH E‘? i : i g 3 Alfisols 2 ™ 1+°
— E'e"atl"’tf‘(”’tas: - Dominance of rice : | Entisols | | ' ' ' ' ' 0 . . . . . 0
s Highly pumped l i o ='T”°‘°"kp“s"'S | - Paddy fields act as zones of :
- | an : [ . |
Geology Intermediate o 1 o 4K enhanced diffuse recharge
Biotite granite O Large amou nt Of data. Diffuse recharge (R) vadose zone i e | i _ o _ i
Biotte granite _ *+Return Flow (RF) | g . - Silty solls in drainage network 5
o e e - Well known properties Land Use & Land Cover are antagonistic to diffuse ReC h arg e rel atlve tO
Ezz:cratic (SO” type & distribution, Groundwater 2 InpUtS from |rr|gat|0n and RET reCharge D DI'H:LISE {mﬂdE"Ed} recharge
granite hydrodynamic) § § 400 5
polertlc ke 1 " Wl tori . o = | g Outputs (mm) Inputs (mm) |
B Cuartz vein - ong term monitoring - ¢ i it N RuNoff RET  Raint - Diffuse recharge close
- | WL campaigns | ' | I Teen. RUNO ant. M-~ to reference total recharge s
Alluviurm - Seasona palg p Unsaturated egs. 1 Saturated egs. g | Yo 92 107 725 845 121 E 200 above threshold
- E $ : EEE SERRRE| ores E E E =
o h;(0) = hgc X (ﬁ)a o h = Inputs(t) — RET, ; i { Fruit § . - £ \
Ot 4 7 | Padey | | | | &
2. ACOMPREHENSIVE MEASURE OF RECHARGE . —(@s—0-)xL | B Y | | - Indirect and localized =
o K.(0) =Kg x( t) | i oo | processes allow for recharge o) 200 - Negligibl
/ | }) N 2 fs i 4 —i when mean soil moisture is G harge|
Reference Water Table Fluctuation (WTF) method . . aafa Tank | © recharge below
o q; = —K(H)(@ —1) o q = _KS(@ - 1) § Y Urban g too low 5 threshold
Ratb@ge in space R+ RF +Q<<n =E+ PG+ Qb,(f + 5yAh " " I L. L 100 \ ,
- Heterogeneous yet recurring + Easy and low cost application \_ . -/ Rech arge patterns h
recharge patterns + Relatively accurate estimates see Dewandel et al. (2006) & de Condappa (2005) Focused reCharge (m m/yr) 0 E II.DJI
4. MODEL SENSITIVITY = Total rech. — Diffuse rech. 0 500 1000 1500
- Accuracy depends on accuracy - ~N S ainfall )
1+iv/1 . daintall (mm/yr
of $,, and Ah Sensitivity Analysis (mm/yr)
- Integrates both diffuse and Determine effect of parameter uncertainty on recharge - Strong correlation to topography
focused recharge . . .
, . 5. - Normalized sensitivity of the - Despite the non-receptiveness of silty
see Maréchal et al. (2006) ¢ p O(P; + AP;) — O(P;) ithl'?l.nput barameter at tim e% soils, drainage network zones are
Recharge relative to total it = i AP, - 0: Output function of the system zones of focused recharge
rainfall - P;: i input parameter S
. . . s Total rech. - Diffuse rech.
- Linear relationship between 0, % O : Volumetric moisture content at 90 - -80 29 - 20 3140
\ yeayly rainfall and yearly recharge saturation [m3/m?3] 79-.70 1910 - 50
Ty (Nl SO —— D . B. Dewandel (2010) d & 7 : Texture dependent retention shape 69-60 [ |-9-0 51- 60
8 v c1 80 1 - 360 é 200 | ©A Mizn (2018) o 1 parameter [-] 59 - 50 1-10 61 - 70
++++++++++ ?;1'_“1’20 z:jiz £ L % L: Soil thickness [m] -49 - -40 11-20 71-80
++++++++++ - o - o1 K | | N | -39 - -30 21-30 81 - 90
Al () ) o o > 4% 2003 % S < K : Hydraulic conductivity at saturation
+++++++++++ 161- - 460 e g m/s ;
++++++++++ S 100 - 2002 5, [1703533x-178.47 Ngc | s - - \ Indirect recharge in the drainage
+++++ o o 2 . 2“5;912 % hpc : Air entry suction [m] . .
o w 2015 E: :ig 0 2014 0/ o Q :|  Q: Height between top of soil and the top de Condappa, D. (2005). Etude de I'écoulement d’eau & travers la Zone Non- network plays an ImpOrta nt role in
S ' | ' i | Saturée des aquiferes de socle a /‘échelle spatiale du bassin versant. ' " '
. e i 0 5{?0 1000 1500 A I : of borderlng the fiela edge [m] Application a I'évaluation de la recharge au sein du bassin versant de recharglng the aqUIfe L espeua”y
Data from Mizan (2018) Rainfall (mm/yr) i . . - . - . | & 2 Texture dependent retention shape Maheshwaram, Andhra Pradesh, Inde. Université Joseph Fourier. during dry years when soils are
00 05 10 15 20 25 30 35 40 parameter [_] Dewandel, B., Gandolfi, J.-M., de Condappa, D., & Ahmed, S. (2008). An d ” dff h
I " " i . ' ' ' ' ' ' ' o § efficient methodology for estimating irrigation return flow coefficients of r W adl r r
Which recharge mechanisms dominate at large scales in fractured rock? Sensitivity (mm) ciicient methodology for estmeting irigaton iewn fow cosficiens o | too dry to allo use recharge
What is the proportion of localized and indirect recharge to total recharge? \_ / _ Processes, 22(11), 1700-1r12. | » _ - o .
Maréchal, J. C., Dewandel, B., Ahmed, S., Galeazzi, L., & Zaidi, F. K. (2006). Combined estimation of specific yield and natural recharge in a

: , : . . semi-arid groundwater basin with irrigated agriculture. Journal of Hydrology, 281-293.
1. Univ Rennes, CNRS, Geosciences Rennes - UMR 6118, F-35000 Rennes, France 3. BRGM, D3E, New Resource & Economy Unit, Montpellier, France Mizan, A. (2019). Development of a tool for groundwater management at decisive spatial scale in deeply weathered crystalline aquifers.

2. BRGM, D3E, New Resource & Economy Unit, Indo-French Center for Groundwater Research, Hyd. India 4. CSIR-National Geophysical Research Institute, IFCGR, Hyd. India Submitted to Hydrological Processes



