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Evaluation of the effects of water intake of Seymareh dam on groundwater level
around the site and discharge of downstream springs
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ABSTRACT: In this study, the quantitative effects of the construction of Seymareh Dam in the
Karst site of this structure on the fluctuations of groundwater level and discharge of springs have been
investigated. According to 10-year measurements in the network of observation wells and springs in this ~ Revised: Apr. 24, 2023

area, it was found that there is a direct hydraulic relationship between the water level of the dam reservoir ~ Accepted: Apr. 30, 2023

and the water level of the observation wells. The results revealed a significant difference in the amount of ~ Available Online: May, 23, 2023
water level of the North Edge wells compared to the South Edge wells, especially in the right abutment
and the right abutment wells compared to the left abutment can be seen, respectively, the evidence and
confirmation of an Asmari core with Low permeability is along the axis of the anticline and also more
efficiency of the sealing curtain on the right side is another reason for this difference. Flow changes
in most springs are directly related to changes in reservoir water level and there is a high correlation
between those. Changes in the total discharge of the total springs measured on both banks (right and left)
have a similar trend to the changes in the discharge of the left bank springs, which is due to the more
discharge of the left abutment springs. The results showed that with increasing the water level of the
reservoir to 660 meters, the amount of discharge of springs in the region reached 1400 liters per second,
and with decreasing the level of reservoir water in the next year this amount decreased and again with
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increasing level to 704 meters, the amount of discharge to 1800 Liters per second has increased.

1- Introduction

Leakage of water from abutments and foundation of dams
is one of the events that are considered during the construction
of the dam and during operation. In dams where part or the
entire site is on Karst layers, the importance of the issue
is doubled. The presence of seams and cracks, especially
dissolution cavities, make it possible that when the reservoir
is in operation, the water flow is diverted to one or more of
those and after penetrating it, it is transferred to areas far from
the reservoir of the dam [1].

Seymareh Dam is one of the dams in Iran that has such
conditions from the point of view of geological formations
and the water leakage process. Cheshmoi et al. in 2014,
studied which was at the beginning of the operation period of
this dam, and showed that with increasing water surface level
of the reservoir, the possibility of leakage in the right edge of
the dam site increased [2].

In this paper, using the data measured by the Group of
Environment and Field Research of the Water Research
Institute of the Ministry of Energy, which was provided
during the 10-year period before reservoir operation until
2019, the amount of quantitative changes of discharge in
springs, rivers, and water surface elevation in the observation

*Corresponding author’s email: sh.faghihi@wri.ac.ir

wells with changes in the water level of the reservoir on both
the left and right edges of the site was investigated Since
the measured data cover the conditions before and after
dewatering of the reservoir.

2- Materials and Methods

The location of Seymareh Dam is 30 km northwest of
Darehshahr city and 3 km upstream of Talkhab village in
Ilam province with coordinates 704550 east longitude and
3686000 north latitude. The volume of the reservoir at the
normal level is about 2.8 billion cubic meters, which is one of
the largest reservoirs of the dam in Iran.

Figure 1 shows the locations of springs which were
measured for long-term statistics, out of a total of 58 springs,
34 springs are on the left abutment and 24 springs are on the
right abutment.

The discharge of springs after the operation of the reservoir
is measured almost twice a month. To reveal the relationship
among the water surface in the reservoir and groundwater
water level, in 39 observed wells, of which 25 are on the left
abutment and 14 are on the right abutment water level was
measured(Figure 2).
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Fig. 1. Location of the main springs in the river down-
stream of Seymareh Dam
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Fig. 2. Location of the observed wells in Seymareh
Dam

3- Results and Discussion

With the operation of the Seymareh Dam reservoir, the
water level of the reservoir gradually increases and due to
the increase of hydraulic gradient, it is expected that if
there is a clear hydraulic relationship between the reservoir,
observation wells, and downstream springs, changes in the
water level of wells as well as spring discharge, which are
explained as follows.

3- 1- Evaluation of observation wells

Figures 3 and 4 show the close correlation between the
fluctuation trend of the reservoir water surface and the water
level in the observation wells of both sides of the dam from
the beginning of the reservoir water intake until now. In
most of the measurements, with increasing or decreasing the
reservoir water surface, the water level in the wells has also
changed accordingly. Another point is that the water level in
the observation wells of the right abutment in the northern
edge of the Ravandi anticline is always higher than the wells
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Fig. 3. Changes in water level in observation wells (left
abutment) and water surface reservoir
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Fig. 4. Changes in water level in observation wells
(right abutment) and water surface reservoir

of the left abutment in this part.

3- 2- Evaluation of downstream springs of the dam

Evaluation of changes in the discharge of springs to
changes in the water surface of the Seymareh Dam reservoir
according to Figures (5) and (6) on both sides of the site is
presented.

4- Conclusions

In this paper, the results of monitoring water resources
around the Seymareh dam and power plant were evaluated
quantitatively and qualitatively. The key results are as follows:

In most springs, a significant correlation is seen between
changes in reservoir water surface level and leakage discharge
from them so that with increasing or decreasing reservoir
water level, spring discharge also increases or decreases,
which indicates the direct relationship between springs and
reservoir as source of feed.

Evaluation of the measured data related to water level in
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Fig. 5. Changes in measured water discharge of springs
in left side and changes in the water surface reservoir
over time

observation wells, it was found that before the construction of
the dam, the water level in the wells of both abutments was
almost the same and the differences were not significant, but
after the construction of the dam and reservoir operation in the
observation wells of the northern edge, the Ravandi anticline
in the right abutment is higher than the observation wells of
the northern edge of the anticline in the left abutment and
sometimes reaches 40 meters. Clear reasons for this can be
the presence of a sealing layer in the lower Asmari Formation
and also the greater efficiency of the sealing curtain on the

Fig. 6. Changes in measured water discharge of springs
on right side and changes water surface reservoir over
the time

right side and the absence of these two features on the left
side.

References

[17 A. Cheshomi, Y. Sahbaniya, J. Ashjari, Assessment of
water leakage through the right abutment of the Seymareh
dam, (2014).

[2] P. Milanovic, Water resources engineering in karst, CRC
press, 2004.

HOW TO CITE THIS ARTICLE

(2023) 253-256.

DOI: 10.22060/me;j.2019.15465.6128

Sh. Safavi, Sh. Faghihirad, H. Kardan Moghaddam, S. M. H. Meshkati, H. Sharifimanesh, H.
AmirSoliymani, Evaluation of the effects of water intake of Seymareh dam on groundwater
level around the site and discharge of downstream springs, Amirkabir J. Civil Eng., 55(6)

255






785 500 ()] yo (o kien & i

VIAF B VWA Slomio VF-T Lo & o)l B )53 S peal (e sovito & 3
DOI: 10.22060/cee}.2023.21485.7738

SB o ‘;‘M-!i 9 0 A L (390! s (w033 91 3109 3 0 youmw d)ﬁifi ol sl 2,y

loudis yuol jhus ¢ yido (b e o e (60l Moo duw (plde 10,18 e Faly 208D g b ¢ Sotuo gl

ul))l cul).@ ‘9)*; CJ)‘)’9 ‘L.j ulm.a}o" A go ‘u‘J Lg‘.m]a.ou 9 ;i,.Js)J.,,m (AR wm$}¢

18,5913 ey ,U
ARV VA AR
VY[V ¥ 10,555L
VYN sl
VEN[X-Y 2o T )

ol g o o 5 Sblog ojle cpl )8 oK Le 43 6 pewms duw ilin] oS @l b5l Gime cpl ) i
wilais pl gladodds g (glodmlin (glaoly a3 dlu Vo la g S0l @ asgr bl 48,3 )18 )y 390 douis
aS 0l LS bS5 g3 g (slosaliie (lrol> gj@a«uawoﬁny]}‘;wmﬁs)@ bls)las a5 jascine
Slamol g Canly oSS 13 09 40 (a9 Jb slaoly & s Jlad Jb slaoly Ol g jl5 (liee 3 (2 S M)

395 b (6 lows] did 5 3939 30 oo (sl Coglds ol Dgud o 0103 by 4 e BB AT 4y Cnms ]y 5SS

1605 Clols
0 o RWY)
o o gdaw 1

BN

93 3 1> 0 (6 S0l cladouin S 05 Egaime Olpusd I3 3939 (oYL Siaawats 93,05 5500 o 15 Ol b onditane
b s ol Bl oo o oBAST ladauia yidn 25 Jdd s cplaS o b co b sladadin 05 s b aoliie B9y b

O350 Sl 5 IS L g oty by I VF e+ dilaie sladediy (2g)5 (] e e S50 4 35 Ol GlEIL oS

L;lc.&.a:[..:i.a bl%

ol azisly iol8l gl ) g VA Agu.h.lg—l Oliwe o VoF & jls ng}éllg’lamgdmlf o Mae ol gam o

S om g Gt bulyd jdog 4 (B W0 g leMbl 30 g oo didlu
[V ]ewl osd oi5ee O 5l (lalas Mo b poes )6 Corgo cdw el
5 [¥] 0ligy |y )9S cymoj s 1V 2 @l )8 (il o)
oS Canl Gpl )8 slalaomo (g 5 Lol alex I o ST (slaogS 423
05z 9928 {lilaed) p e slow oyl wile ool ol
2505 0515 53 (Foliste (S oS 0392 Jay e (bl STg
sl gy g ) Cun)lS £95 93 0 0>
ol peo s (sl sle 10 51 ol s s lpl 0 &S lasw | S
5 B 9 (0 €9 5l e ol el 0peps s o ) Ol s aT)d
2 (4355 gy a3Ldp) 0 jon w39y prae )3 (2B o9y (Sl
o515 095 Eerer Ui @ly gy sl Jled Jb )
WAY Jlo jo ohlen 5 euds Oldllas sl odds clasl 03)sd s
(Sl 35 il b aS by s 39y d ol (6ol 090 (sl y> &S
[F Ik a3l a0l Lo canly Jb ) (3 e il 81 Jlos!
ras &S Jols Ue 03l Jao gy 1 oslatul b o)l g gyt

ety oy (ogme)S) ABl prasd (igm)S) (owas 4SS ((Sguac

doddo -
pEin 4 oS ol oladlid) 5l S o g LolBass 5l T 18
e )3 [Ny o0 )18 4255 3)90 (il p0 500 93 3 5 M L
ooty o sl dlaz ) a8 20 0 Atz 93 g0 Cuenl
ot ool alox Sl usine ojgy drgi g (Sl ) (b
Sl 1y 1Sl ol Il s 03 4 5 GBS ¢ 53 3939 [ ]l
5! L;b‘.\x?lﬁ;&g&«.:c\gg] ol ‘O}md)ﬁij P 4 &5 WS o
JL&I}]Mo}ﬁu)'lﬁsu_ﬂ}jQo])).bﬁjj)’]w5om;§)ml.mdi
o Gl 5 pS ) o s 5l Sl > s e [Vl
il opl b e il s oS Lo calize Ll ,d 5w, o
oMl b dgnge sladads (] (LBl Gyee 4 Yw Cudid
loanlio glooly 1> Ol 515 aw Ll piren 5 i lodads

)8 il (g9) 0 aS sbaduw jd e o odbline b Cuwd ol

sh.faghihi@wri.ac.ir :olsle Jsoae oriag ™

(Creative Commons License) _edpe (Sl ule cov dlio cpl ol oad odly pu pal oSty @)l & 156 Gois 5 (Bsimng 4 cuilpe Goi>
BY NC

Asleyd s https:/www.creativecommons.org/licenses/by-nc/4.0/legalcode sl jl (uilud ol Slija (sl ool 48,5 )5 las yoy2ud )

yva



VIR B VIR dois ¥+ Jlo & o)l DO 093 ey yual (5l pos wvdigeo & pii

G 990 Cpl sl HIS 80 ddlate ol (AS g (oo Slyes )3 3
o] o ] adllas 5 uylS clots oS5l wlid i, b 36 00
5 o) sl b o mlio oS by Jliss adllas ) 5L
8l 4ty 35 ped s Sl 6yl see Cupte 9518 2 39290 (13)lse
Cot (o5 Gl 4Sud (2xiylid) g L)l adllas (pl Bus o piere
sl dibais S 5 (B)ls 5 )l slaaijlo e ST 5l
Ly e Sl 5l g i bulys odd (6 pSojlul (claosls a5 bl
S50 0l (605050l slaodld dgrg 4 dn g b pioren g 0dly iidgs
slp Slgen Gingh ol @l 0 pew duw oSS L Sl 425 BB SLoj o)l
slaofgn (wimen g opeme (e Gl pere g ol Lkl

AL e alie

OB SiPgte (Byxe Y
9 Aoy by (2)E Jlad (5 toghS Yo )3 0 j0ms dus CuaBge
Vo¥D- Slatse b oY) il 55 GRS (glig) Cams VL (s ytaghS ¥
U Gloyd 55 o ot lo ol Jlod oy YEAS e 4 5,0 Job
Wldg) sy gl g ansly )8 a5 ol b glaojlend b JSS
Jby i1y g dw zU 15 Cal (i Ko 3l e WA dg0) g0 VY-
O3 w7 &S 03 byd gaw | e VIY o Ve i o ()00
S des &S cunl CaSe o d)lls YA dgas Jloy 515y
By 5 Mg e 5l Blual s gl el gl 3 s il
S oo (rizren 5 Cuwd Gl e wlali )35 GlEl
00,5 STV Lo 359,851 o (65u30] g 00 aslis 0 youws 43530
095 2 Sl (wolid (o) Olopuds olulyy adlllas 3590 0390500
o5 B, sl 0 @ly o o pfogir LIS 3 g 00,8 0 b0 ST;
Jlsh sty o1y celboS dluabs IS slazal ) ailae (glo 3
Bagaote )3 (g¥igly il Heoee Lol WS (o gopm 58 CooyE
SHF o AV]cwl 0ad (8. Bpb ol gy 9 0xd i g )bhe
OOy, (y3Sll 318y 5 Slae dons )3 (g lowd (Sal IS
O pken sl o adlate > (gl 8L Sl el (pgle (S
SlacSin olpen 4 (gloaw] il (5308 e (a8l ol aastiie
Joli adllie 390 Gilaie sl cSin Jgicad ot 5 sl
sbe ko 355l 08Ty g 4 g oyl e slows] (sladisls

b g Gle (2 Vb soly aw 4 adlllas 3590 0dguxa ) d)lMJ Kv5{W

oy & a3l b (e g9 )S) 5 (Sobean (5S35 K
oMl 3)90 0 yows v 4y (639)9 (b2 it sy 2)de Sl e
Uigy bl 0y0e sledio b (2359 (635wl 51 ealazwl b aly 3
&S wmd e i b S plxl (ojlansOrness Method
cldasMe BB ldl cow Orness Method g, (6,5,
Sosbds Dgd o0 505 il 93 b dulie ) npin mbs <85
4 olodld3 g Culgnd)l )98 Sln Gl Gwpin @l <8 &S
laJre b oy 5! 5yl & o ZYF  AF TN s
s 4555 655G ol A Cas AVE o AVD TED g 540k
ol T Jlo > GhlKen g 5595 [0l asl 38l
o O gyl @lo b w8l 3150 1) 0ot (63959
Ol @ dasgr b aSaly lis gl a8 Wald HIE sy 3)50 el s
bgiyo diseS g ety slalod (il (ljee ooyt bl ol ) Lo
ol 3,5 Sl (g4 > VY 9 VY lise 4 g RCP8.S (g4l &
cel & 039 adaie 13 AL Gl Rl (Sl @ls 5 ()b ]
pade )8 [£]00)5 o dus 4 (83555 b G0 TV L V/D ials
S el 1y oo v (6] ;36 VY Jlo o oo
Ol o a8l)] gl ks J1B w3590 s ol Candpil O plie
Mol 5 el clale L5855 gslowsl 5 ke sl oS ol
P> 9 Sl @ argi b ca oo lhasis (iores ol 35,30
y VL (oS (sl N9, (silowl 5 hlucS slabijle iy
Gl 0393 > e S Sl o (Sten 55 (b ol 4l
21 8 e do e 5l & 0 Gl &S eyl
[l asly s o (g yuin byl g auslh cuwly Jolo gladadis
ldyl) gl oS amd e (Ui ol el Clllae ()

OPpoleSs pis & g b o)l (2)les b Cov de slalSisl
O o cpl )3 sl (6958 Jlows G )8 drngs 4 a5 L )18,
s jlaze 09,5 lawgs ol (6550l glaoals I eolaiwl b b ons
3t Al Ve oy90 S (b 0 & 58 & lig o lidoy dusse
WA Jlo b (285 sl WA= Jlo (slol o (6,:) o350 s 0]
o Jl5 iem g 0lbog) dbdady (2] o8 Sl (6 Sl 5l
Jb 95 ym 3 oie O praw 15 clpss b chanlie slaols p> o
s ) oy slmola S 5 oS5l e oy oS5l 5

)8 (5)les dadijle go5 0 ogMe aS ouds &8ly o )lS sladiile

VA



B

N S
r 900 — Simareh Rivel
o
E
c 600 —
L
@
3 As-Sh As-Sh
o 300 —| PG

L) T
0 1 2
A Distance (km) B

[Msgly omiadl > (owlidin; (o952 9 (ot &1 (6T ailhio b 2 «(555099 59 e il ) UKW

Fig. 1. Hydrogeological map, regional flow of ground water and geological section in Raw-
andi anticline

A odlisul Aol 83 Cand b g

loanlie ol adls YA )3 uojps O 55 o penw dw olKiS b
il glacambye ) (SuSTg) bulpd 4 a2 gi b &S 2580 (555031
2 dals VY g co oBasT jo dds YO L) 18 culy g co oBasS
dals VF g Jled b o ads YO 500 (llpunds j3 5 Cunly o84S
oly cumByo o pb (V) USKS 52 0y )18 gl Sl (g Jb
ol 0 031 Hlis (gigly (Bl &) Cannd (pisrod 5 dus 0y 4y Cannd
LOWS (laols g couly o545 ;5 ROW4 g ROW2 claols
S 18 ool w3 iy 3w o84S > LOWS 3 LOW7T
SyaAee g gya Voor aols » LOW22 g LOW21 (claols
osien 20 8 (skigly el Jlod Jb 53 5l Jloy 15 55
» LOWN3 oy 4 )5 J3 o LOW23 s LOWY (claols
B sl YU e Sl oS alid o g anzly )15 ST ol LS
$xS03lnl  Sagll s 4 3.0 LOW.17 ols 3 sl o (650500
5148 cal oris yis LOWI7.2 wus ols )] (sls 4 g 3945 05 plool
g o plorl o oriasl 5 AF Lo ologyeny

S iy Candimly ) paLS sladada Cusdye 5 ol (V) JS5
2l 59 Ly e ST J) g etz aalcenl 01 03]
S 350310 0 yonus du oKl sladadin 1 .l ol (5503l olo

A e caidge b (oo b (b Co ez Gl a4 (2

A

3 a0 ol 03y a8 olBasSy s ooy Siw 45 owl 045 annddy
ool 35y oS e a5 (i (5 lows] 5Tg ol sl 005 sl ]
Joe oBaSS g0y clelas)) 1 Lisy g P 035000 335 0 oYL
dalllas Dyg0 0yuS pimend Sl ol LSS ol Wil 5w
Slguy ldpey (shalyy Slgw) whbcudyy Bpl Slgwy (Jols
ABlso 0o g gard Sl Sliges) 5 (I35, Sis)islosnls
Jb 5 el 5l i egly Bl ouiS aldss sladedts plos
9y 2 hlaaS il ad dtd & ds g by H18 b g
15 S 5 05> Sy Jain] e, oSS 15 (g lanel 355l
IS 55l o oBaST 5l a8 ] jlade Lol )1 93 b o5aSS o]
S Cusl pasitio Cusl (e xSl ) Gl bulyd 4 by 45 ())
B (298 Byl 4 93 pm 50 (e ol Gl (seses bl
Ol gy 0des il ol slaodls il ol G339, Joxe 4
o Joro 485 0 8 (gm0 gaw 0393 Sl a9 Jb 53 (e
sl Bigloy (gligy Jy b
s e o s 515 80 liee i) solaie 4 Shegd ol )
ooty jl basie (aul e (i 2 byose hed 5 0per
et A odlatul A D g (g pSojlul BB oo gl &S sl
ieiny ol glie Cundy e Ol g Gl 86 b5yl Gl

CaodY 13 g s glis 93 13 (closalin (claoly ;5 O pdaw 55 il puis



ROWI13
N ROWOS
I

ROWO6
¥ RO“XI 4ROW16

1
R()}\y :
RMOW4

LOW-N3
X

3686000
L

‘“4 LON3 .
ROW11 "”x o LOW1
X OW10 X
SRO T
SR04 37
ROWOS ¥
T
ROW10 i LOWIS
X g X
|()}\u.
s SR 1Low19
Z-
z
5 7 LOW15
ROW09 T
LOV17
LOW |7,:)*\
hy2)
43521856 SISNU T NS/ (Ga0
v, 2 58
cCas R, : “\'&“ﬂ—\‘,‘c@»‘fmk. s5:
- l . o : -
— 13 ') ROW12 ProNed- | % . S
| Hiid S ¥6 o, LOW24
X a2
. . ROW15
: |=
4 x & oanlis ol F
Ed =
3
— S 3L
T X V1 PRt
704000 706000

o o s Gty 3 b o 9 innj 0 O Sl 4Kl Cpnipo ¥ JSD

Fig. 2. The location of the ground water monitoring network and springs downstream of the Seymareh dam

28,8 158 5l 5,50
I Sb losnlin claols oS ol aSid 13 sl Cund 4 s
o 15 b e o g Sl plog Sy o edtans ) 352
Okl b oe Sl BTl s gl 9 pm )3 closalis (slaoly
il L il b wors plosl (gl uSoill i )3 sl )93
opi95 8 I3 b Lokt 5 Lol 53 O 515 o o s 3l
Sl g glosalin lacly o (i G blo)l et (pl &5 039,
laols > Ol prdaws 5 aSo] 500 a5 amd o i |y 350 1 eakions
3 VL o)lgen (¥igly Bl Jlad b > cunly glix slosnlin
s dmoly ol > O s Sl cusl cand ol 3 G gl ooy
2ol 55 Cambge gl 03y bl 4 Siw 0395 glgl )
O3 3l S5 5 a9 Ozmen g Ml 03y sl b cundVL
@ a2y b aS Cul ool 390 ol 3 telae BY3 (S0 )l (St
P Y g ey oBasS 3 o lew] & snl 03y bes Jlas]

@ 4 229 b lagdyy cpl el po 4 200 00 pldl pgld JUa)L
B Gidg g e llyd (S5 e s deda (501 0520 daie
g e Bl ladats e 5

oy g @b -
Ol )l e Ol g 1 ¢ ojems du e (Sl L
929 Sz y 39y 0 Ll o Sdg i LIS JulEl 4 an g5 b g adly
Sbaniz 5 slosalio bl (e Gm pasuie (g bLS)
o> Waniy (] ppizen 5 ooy g 15 )3 (it esdimly

ol &85 )11 s 3)90 105 )3 &S 298

dlo.).!bu.o d‘.lbo‘-% @b))l -V -y
oS5y o4 93 55 (slosalite slaely 1> o Gas (gySojluil L

losalio claols )3 Ul o 155 Sy ((F) 5 (F) USS ellas o

VIAY



VAF B AVIVA doxio VFY Sl & 0yl DO 095 ¢y ol () yo (i 4yl

« Low1
« Low2
+ LOW3
-« Low4
- LOWS
* LOW7
- Lows
Low10
« LOW11
* LOW13
~ LOW15
* LOW16
- LOW17
» LOW17-2

Level (m.a.s.l)

- Low18
+LOW19
- LOW-N1
~LOW-N2
+ LOW-N3
LOW-N4
Low21
Low22
oLOw24
*RW.L.

1395/07/29
1396/03/115
1396/10/29
1397/06/13 -
1398/01/31

1394/04/31
1394/12/16

1389/12/118
1390/08/01 -
1391/03/18
1391/11/02
1392/06/15
1393/02/02 -
1393/09/15

Date

Oloj & Camad (3500 O o 51,5 Ol i (ioeod 9 Cor gl glasaliio ledly ;3 1 515 Glwgd jlaged 1 JSS

Fig. 3. Changes in water level in observation wells (left abutment) and water surface reservoir
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Fig. 4. Changes in water level in observation wells (right abutment) and water surface reservoir
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Table 1. Correlation between the ground water level in the observation wells of the
right side and water surface reservoir
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Table 2. Correlation between the ground water level in the observation wells of the left side and
water surface reservoir
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Fig. 5. The condition of the ground water flow of the Seymareh dam construction in April 2019
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Fig. 6. Changes in measured water discharge of springs in left side and changes water surface reservoir
over the time
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Fig. 7. Changes in measured water discharge of springs in right side and changes water surface reser-
voir over the time
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Fig. 8. Changes in the measured water discharge of the S24 spring and changes water surface reservoir
over the time .
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® Summation of Spring's Discharges
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Fig. 9. The graph of the total water discharge measured from the springs of both the left and right
abutments and changes water surface reservoir over the time
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Fig. 10. Changes in the water discharge of the indicator springs compared to changes in the water sur-
face reservoir for exist statistical period
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