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2 Nonunivocal concentratioulischarge (@) relationship (hysteresis)
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3 Concentrationdischarge (@Q) relationship models
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3.2 N-component models

3.2.1 Mixing models
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4 Hydrograprseparation methods

| @RNR2INI LIK &aSLINFYGA2Y A&adiKS IeiMRIRANA I 3SRE@2IK DG N
2F aUGNBI YPO2 ¥ L2 ¥ S f GTORN2YWdtylida SINRIOYR a! v I B 263K dzZ
Yy2aid O2YY2yfteé dza StR2 YALOXKSNSH AZO0 SIyKISNAIZS 20 K+ i A Y2 yAR RS
RANBOU Ft26 O0ADPSD |jdzAh O1 & dzZNFIF OS 2NJ &ddzo adzNFI OS Ff
a02N)F3S 2N 20KENIE R STC hvddicRy | a8 dzZRBD Mp @ 8 vizB3 Of | 3a A OFF |
KERNRINI LIK ASERNIVAZGNKAE REFAKS RStEFe 2N €3 &7
AYLX AOI G A2lyt (20 edldyd Ay

Time

Net storm rain Funoff

Rainfall

-
- %

Flood recession curve

Subswface flow

Dizcharge

Depletion curve

g Time of concentration (te)
-4

Base time (th) Baseflow

-
L
Py

L,
CAJMdzME/ t  4AAO0FE ASLHNFGA2Y 2F (HBABIBABNBY( O2
LNAYyOALIt YSGK2R& 2F K& RNEENI B8 MBKRLIVEIG KR RE I YR

iGN DERBR YSUK2RAOD

aSiK2Ra GKFG FNB §2Yil 0oy fa8S RT 2dfy RiIS\R OSWERG K NJ & ( dzRe 2

NEOS&aarzy OdaNBS SEGSYRE TORRIMIZNIBK ¢ KIFS S|y RT 1225 &N 20N

j dzZA O1 Ff 26 2NJ RANBOU NHzy 28FSINIA @ SRS Filf 2S5 ONSBa(adaNyF (10S2y TIN:

LRAYG 2F AyTt SOGA@NIMNE KS NBESBBM2Y (MY oNB LINB

g1 GSNI FNRY (GKS ad2N}3IS odAfld dzd Ay GKS ol aiAy R

L 2dzaaiy Sl A D v IRMNENDYE 6 MKpD 03 MRIINORBI R SN 26 60l 4 ST

SELINBaaSRiGs2Yy(iR2S Slahy3dtsS ftAYySIHNI NBaSNWW2ANI | a4 T2

0 0 &on’ 9 ljaih

2 KSHNBE G(KS AGNBENAY2aALF G BRANOSQR yE &KYSH i Na

Y2NXI e INBILIITOBRIOE NBEOShwm®y O2yaidlyid 0asSs

1 o & 9 Ij wn

23



t NI L
I ONRARST NBOJASRA2DKDBYE NS 4 NIARNVAEK A LI&

(2Y8 FdzKK2NE Y +yR WIdiAdS NRS | W @S & Y dzii] KIS ty & ainvdiind
KERNRt23AOFE NBOS®RFA 20yK Si A& OKSa/il yaiA yo [éay §  dzy A
P KSNBEKI3A (GKS RAYSYAARNYQWAXNAWSSaa ljd yiAGe 6K2a$5
dzy Al @K2EASYyaABYy> mdbddp

zZ T 9 ljadm

¢tKS NBOSaaAzy lylfeaira YSGK2Ra F20dza LINAYF NAfe& 2
T2NNE SELRYySYAOR NI FTHFNNOE¢KS NBEOSaaAaz2y LI NFYSIESNI O2
F' NI NBaf MISA NI NBEAISNP2ENE SFOK | dzi K2NER GNBAY3
RSAONALIIA2Y 2F (GKA& LI N YSGSNID

>
<
(s}

. NY S&a0L® b b NAFIASN& G INI LIKAOFE (GSOKyAljdzS G2 RSGS
0§SOKYAIldzS>T Uly2BlYNN BKYA GASIHAZG 2F Ff29 NBOSaarzys
SOSyid® C2NJ FyltelAyar | aSid 2F KeRNBIN2dE tREOS & &
NBOS&aaAazy OdaNWBS odaw/ 0 Aa O2YyYz2yfeée dzaSR 6S®3d bl
AyO2y@SyASyild 6KSy aSLINrGA2ya FNB G2 0S5 dzy RSNI I |
GKFy 2dzad | ¥S¢ aXi 2INyWR LISHIA 2 RK IK® RINRR NI 2IKBKS RS GST
d KFLIYIF VB ImpplpRRAGAZ2Y (2 GKS 3ANFLKAOFIET YSGK2RZI |
KFgS 06SSy LINRLRASRI 0 &SR 1i2ay/y SNB\H NNSRaaShedzz &SR B S5h2A1
MRy 2y 6 @S abA10 Ji2ANWOS/NMERIOVT S NB ¢9D | IKNPNESENE SianypR | 2 € € 5
M ¢ BPch

¢2 dzy RSNEGFYR (KS LINRPOS&aa o6& 6KAOK NIAYFLEf 06SO
0N} OB NEfDt 2ga (2 REBIGSANKY S LIS ISR NANAE/SH2 T& K § S NIK S
AGNBIFY KHRNELEANIYLIKI y R &t EWRES NIZ | yuRithwe @8BS &tk SN
ARSYUGAFASR a 0SAy3a 6l GSNIGKIG sl a |t NBKWRRS Ay (K
gl BENBR GKS alYS ljdz t AdGe OKRKMKOILBNAEhhEga ( KS LIKS OB
YSGiK2R&:Z NBOSaaAzy I|yltearar (GKS oFasS¥tzé Aa 3AS
RAAOKFNHBHAY3I Ayid2 GKS &A0dNBIFYI gKAtS G4KS RINBOG N
a dzNF | OF K IFEIEIgy Siide F opnE2gedddza G A 39St & NBadzySa GKS
KERNRINI LK aSLINIXGAZ2Yy®

24



t NI L
| ONARSFFTNODYORYARNRKWNAWSG/ GA2yaKALR

¢l oMaS AYWS G K2RAKBRNEIASLI NI A2y ®

I LILINR | O|faSG K2 Ra wSFSNBy OSa
N TN (0
ol s= X , } bl GKEY FyR adal K2y
o> S |- {SERIFNRIGKYAO L' yRSNEZ2Y | YR . dzNI 6
W o x4 oa asaseaxsx ardl - FNYS& omdod
2 o= ||-2aradSN wINSBESEA DY 2 RSN 6 mbo b
» || © > Ydzt F YREAAGEYE YR
)@ ;-
) Tl
Bl > l-tveziksr /naGSNal 2RNRE2E2 Omay n
g Ddzadéi I NR 84 Ifd omdd
N «N
2 v3 [8YyS YR D2EtAO1 oM
< |- wsOdzNEAGS s5AIAGH/ KELYEY YR @l EsSTE
o .Sy iddNI FYR aiOKSt
901 KI NRG ounnp
o A i o _ 1 AanN [ FR2dzOKS &G I fd o0wn
¢ NI ©3$ NIS bk 0dzNF T N OSPadzty@G Okt ® 6Hnny
YS2R - La202LAO GNY OJtAYRSNI YR W2ySa om
'Kt SYyoNR2] yR | 283

4.1 Non tracersbased method

4.1.1 Recession curves analysis methods

A Semilogarithmic plot tehnique
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4.1.2 Filtering methods
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4.2 Tracersbasedmethods
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4.2.1 Isotopic tracers
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4.2.2 Geochemical aicers
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5 Quantification of the enethembers
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5.1 Eigenvector analysis
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5.1.1 Principal Component Analysis (PCA)
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5.1.2 Factor analysis (FA) or gis& matrix factorization (PMF)
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5.2 Classification analgsi

5.2.1 Cluster analysis (CA)
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5.2.2 Discriminant analysis (DA)
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5.3 Mixed analysis

5.3.1 End member mixing analysis (EMMA)
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5.3.2 MIX method
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6 Study site; The @acleOrgeval bservatay

6.1 Characteristicef OracleOrgeval observatory

6.1.1 Location and brief history
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6.1.2 Topography and Climate
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6.1.3 Geology and hydrogeology
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6.1.4 Pedology
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6.1.5 Land use and hydmagricultural infrastructures
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6.2 Hydrological measurements of Ora€lggeval observatory
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6.3 Chemical measurements of OraClegeval observatory

6.3.1 Longterm monitoring
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6.3.2 RiverLab. and higlfrequency measurements
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6.3.3 Typology of higifrequencymeasurements of ionsoncentrationgluring flowevents
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Number of incidences of typologigsom 20 flood events

main typologies Combinations
ions Total
Dilution (D)  Concentration (C)  Chemosasis (CH) | D-C GCD
Mg?* 20 —- —-- - — | 20
K* 20 20
ca* 20 - - - - 20
Na 17 2 1 | 20
Se* 11 1 1 | 13
F 6 10 3 1 20
SSQ* 20 --- - - — | 20
N-NGy 12 2 3 3 | 20
Ct 16 --- --- 2 1 20
P-PQ3* 2 8 3 5 --- 18
Total 123 41 4 16 7 191
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6.4 Hydrological and chemical behavior of the catchment
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3 Mathematical formulations

3.1 Classic onsided power scaling relanhship (power law)
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3.2 Limits of the power law
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3.3 A twosided affie power scaling relationship as a progressive alternative to
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3.4 Choosing an apppoiate transformation for different ion species (calibration

mode)
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5 Results

5.1 Results in calibration mode
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5.2 Results in validation mode
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7 Appendix * Description of the Rivdrab
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8 Appendix 2 Graphical representation of the numerical

identification of parameters
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1 Introduction

1.1 Hydrograph separation: an aghl issue

| & NP2 INI LK aSLINIGA2Y YR (GKS ARSYGAFTAOIGAZY 27F
2yS 2F GKS 2f RS&l dzyaz2d IOSRITLIMBON VS YEY R T a @a RIN2Y 2
5A840dA AR RNR IRYLIK aSLI NI GAzy OFy o068 (GN}OSR ol O]
4 2dza & Ay $1a2] N gwpYarl TmE £ S I WRb DA YOS G KSyYy s Yiyeé YS(iKz2
G2 ldadyiATe G(KS o0FaSTtaeaSO2VANKEORARIHETHIEZT AIGNSBE
Mapdyl G KFYy | yR a®al g Kyi I¢/mthipmndS y > mddp

5S&aLIAGS + ljdzSai éLJl-yy)\ya QQ’)QNJ Y 2 NB GKl-y | ééyﬂdzr

L 4 A ALA A =

A X L A X

Y
w»
O
>+
@
<
-
5
[N
w
O
N
(0p)
O
FB
4
C
Z
fd
‘é
<,
&
S
=
ol
s
B
>
)
Qx
N
ui]
&

0KS AyO2yaraiSyOArASa 2F KERNRINILIK aSLINIYXGA2Y | yEF
0KSasS OAllIGA2ya gAff O2y @Ay 0OS GKS NBIFRSNIXIKEFG K
GKFG (rKaA2NR MBS LYENS GA2Y LINR2 OSRAzZNB H

89



I @ RNE ANF LK & S LI NIFINSZj yzSHORdzO KRayMyOF t K AYSBK a4 dzNBY Sy

¢l oMNS | O2ffSOGA2y 2F aGFiSYSyla o6& LINRYA
KERNRINI LIK aSLI NIGAZ2YykNB
{SyiSyoSa { 2dzND S | 2
"Since there is no real basis for digtiish between the !
direct and groundwater flow in stream at any instant ¢ [AyatSe WIGSEQ
since the definitions of these two components 4 dByl € RN2 T2 NB
N

relatively arbitrary, the method of [baseflow] separati § yv 3 3 v Qu@pNeE (K & R
is usually equally arbitrary" Y2RS
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1.2 A variety of solutions proposed for hydrograph separation
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1.3 Joining the strengths of hydrological and chemical approaches for hydrograph

separation
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1.4 Using higHrequency chemical measurements to revisit the hydrograph

separation issue
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2 Methodology

2.1 Studysite and data set
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2.2 Hydrograph separation methods
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2.2.1 Lyneg Hollick method (LH)
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2.2.3 Hydrological recession time constant of the catchment
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2.3 Comparison of the two RDF methods through an hydrolagjicba chemical

calibration
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2.4 Comparisorbetween the components. :and F, :obtained from the optimal

hydrograph separation and the field chemical dataset.
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3 Results and Discussion
3.1 Hydrological approach to calculde hydrological recession time constant of

the catchmentd _ 0
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3.4 Comparisorbetween the componentsy :and r, -obtained from the optimal

hydrograph separation and the field chemical dataset.
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