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Extended abstract

Introduction

The structural geology of an area plays two major roles in determining the
karst behavior of the underground water flow system in karst areas: first, it
determines the general flow paths in the aquifer, and second, it can be
effective in the dissolution development of the flow paths. Understanding
the control of structures in an area is one of the most important steps in
making a conceptual model. The hydrograph of a karst spring is the final
result of various processes that control the conversion of rainfall and other
incoming waters in the catchment area of the spring into flow at the point of
discharge. Therefore, by carefully analyzing the hydrograph of karst springs,
useful information can be obtained about the characteristics of the aquifer,
such as the nature of storage, transmissivity, type and quality of its
underground water reserves. For this purpose, a part of the spring
hydrograph is used, which shows the best form of karst systems discharge.
This descending part of the hydrograph is called the recession curve. The
shape and characteristics of the recession curve depend on various factors
such as the type of aquifer porosity (the most important factor), the state of
the potentiometric surface, and feeding from the nearby karst aquifers.
Therefore, the analysis of the descent curve of karst springs is very
important and provides a good insight into the internal structure of the
aquifer and the storage in them.
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The purpose of this study is to investigate the effect of structural elements
including faults, fold axis, and lineaments caused by the crushing of high Zagros
on the emerging, hydrogeological system and flow regime of representative springs
of the studied area.

Materials and Methods

To investigate and evaluate the effect of structural factors, at first, the necessary
information layers were prepared using remote sensing data, geological maps, and
topography of the area. Then, in the next step, the relationship between these
factors and the Kkarst water resources of the region was evaluated. After
determining the catchment area of each spring, it was tried as much as possible to
identify the construction factors affecting the general direction of the underground
water flow in the catchment area of each spring and the flow system of each spring.
For this purpose, the knowledge of stratigraphy, structural geology around the
springs, hydrograph, and recession curve of the springs, and rainfall histograph of
the stations adjacent to the springs were used. Software such as ILWIS, ArcView,
ArcGIS, and Google Earth were used to prepare maps in the region.

Results and Discussion

In this study, five springs, including the Abshar, Ab Nahar, Kharandaz, Sarabtavah,
and PahnGanjgun around Yasuj city, were selected as representatives of water
sources. These springs have a snow-rain regime, so the discharge of these springs
is affected by the melting of snow and the gradual release of water from the spring
in the spring and summer seasons. Based on the analysis of the recession curve,
most of the springs have a micro-regime, which indicates the existence of a wide
and long catchment area and a feeding system of diffuse flow.

Conclusion

In the studied area, the intense action of tectonic activities has led to the creation of
several structural complications, including Deli Sib, Drishkh, and Tamar anticlines,
as well as large thrusts such as Dena, Kakan, Koh Siah, and large fractures. These
structural complications are the background of the Karstification of carbonate
formations and the creation of karst morphological forms such as cave, doline,
karst spring, dissolution hole, and sinkhole, which show the development and
maturity of karst in the region. Longitudinal fractures of the region play an
important role in the formation of the main flow channels (parallel to the axis of
the anticlines) and facilitating the flow of underground water within the karst
basins of the region. Therefore, in general, the results indicate the fact that the karst
water flow system of the studied area is controlled by structural factors.



-

7 ) 9 Q‘g%j

YoF— 118 oloris AFY bl g kg (Jsl o ylocs ool 03

d 10.22077/jaaq.2023.6997.1053

16990 axlllao) oyl G pro (gdoninr (yb 32 a2 g0 w515 (Solis )3 b o

(ol as9>
S TP JURUN (12 RPSCTINT GO [ JUUR Y LR AN JOOS

ol pl Gl ooy (gladlaie O &S 1 wlid )15 g jleml ol e sl olKiils (6,550 aisgel idls L)
Ol cleal Gleal ol ez aned oBiils (e pole 0uSiils o owlidfyun 09,5 bl Y
Ol leal Glaal ez aaed oliils (fpro) pole 0uSCidls o owlid ) 09,5 (5 2SS (gezeidls Y

Samadmoradi76@gmail.com : Jstuce odiuy o

(XKWL

ooty S5 3935 3251 Ao e g 48 )F 41,8 Eowl b (98l 2O G O30 e
Bl Camdg p ol 18 g @S Sl Glaogas (o) adlllio (50 (ol Bus 39500
31 oolisul b Gz o 50 aloo Ll (350 S 30 (S50l by J5S g basie
9 @l b Fuoj Glovalin ool (oldl e GleMbl phuuw 90 3 hxww glaosls
LSl Jolgs alaly gl (598 (cimin 3 ooliiias! b B 20 (sodaiar (Bl (grools Julx
A dntd 4 )0l el (rdgl 50 dyE 158 oy 3590 O Bl ads a3 5 (Slsl
G5 5158 CunBgo (Siwly (o 9 Wb (ol (o) LAl 9 lo,lgalo pglai i Laolghas
Slazy ols lid s edyS I8 Judoi 0y90 )lisl cul b ol alsd o3, 5 basi
Sldlad i 50 b Sl g ojys b (53,95 (e plil Sloislu glrossy
olol anwg sl emwlio byl 550 g 3l caslin (592 B3 3 a0 K 5 (SigaSS
2l 55 B S (sl 55 ate slododiy yotd ol 03,5 almyl ko )5 (unslS sl
wog> 0930 Sl by ol g s ol adloo allio )0 (g kSl 5 Coosl
Bl 8 Oler 53 T L i o (o oSS 5 50 45 o 39 WIS a J 535 1y (g S
9 oisheo Yo 5l pden (Fajl (ule oS ols (LAS ddlie (gla SunsSly Jolod' o ,le (i
095 Jatoud a1 1 Ao 55 1y T JUl 5 3 aryo B 33> (siv &Y e s
Jlo 6l Yo 2wl b sloanir KiTades 55 b S Vb o515 aigod «and

ol oo Ly T ol ‘sé..\.gT g0 (31l 5 dodis

VEY/ A A Bl s g b

AR ARVRY S PRV N
DRAARACEN - F I

W0 3lgads
e, 5 dewgd

bl b=
wthzme ol
IS oz

ST e



« 5259999085 «omlidiirea) SLahy) 5l eoliiul L
|y so5ie anto 0355 Lace cogignl 5 (oloacd 5,00
Sladllas 5l oael Cmoan; gl aisls )18 ) 0550
doizr ol a0 5o SCigll Lo a8 ol olas (368
Syg0 ablaie Gaos ylgtul 5l i ded> g 805 S
s ot eS o aed 4y 040 o0 43 dalllas
Hamidizadeh, ) .5 .5 )|, v sla Soyl
Olsel (Si35I550 008 Cundy oy sslaress (2009
5 b gbwjo Ll )3 e G e ddlate (S8
> 0l €5 (ol w2y e 4 SS90
lada i 5 ST dbgr Corline 5 (Saaliss 0y5d
ot Slyiea JSAT 5 gy s 00 i S
Cwddn gl sl anllae 8,90 ddlaie 0 Bae
0,0 slodain WKl ddg> 10 Cuw S aS ol Lis sl
Camnndg 9 00,5 I drng (2954 (9> 9 U
=l Sz jledgasme (il 5o (Su5edeiss 0
el 10 )95 4

oY dibie )5 sleasis (lacurto et al, 2020)
~ O3S L anlss alal) Sleslinal L ) WLl g o
235 (w2 9 aalllas e 350 slagisnl 56T 5 VA
esliians S slaasly 56 ((Najafi et al, 2020
oot 2ol i 5 S )5 drwgs p ] il
aone ol A 5 058,S () poliile S il i )8
o9k Ll (g i yesd g Ladedr a] a5 W
Lodosar (el lowiilo (oulid Sw & 6ot
el ausly

Js=5 gouasgs 5 oLy, ,o (Khezri et al, 2017)
g,y 5 eoliiwl b oblys o Yopm 5l 3 pl ddg> o) lS

Iy adilaie ganany acss (AHP) ole alde oo
dngi yieS adlian g aiib oz 4l T 5 o,
o 1y e g sanaib adbasug g lawgie il
(srme e lS g 38 5T ele o et 4l
53,5

&l goae slas;luacs 5 (Wang et al, 2021)
=5 adgl Jolye )0 uilotal (Sadil 2 (o) 2
=l as S5 solhiwl a Sl wln S S SO s
slaSomzm § (b ooz (Seals as ol plas
Sty 5o (elol e (il Ll g (pwoin

o eaae s g0 4ol S Slaisle cwlidins;
i 50 ity Pl Ol e ()5 L8 (s
2ol B sl Jol iuled oo L] (SIS sl
g 0l e pg0 5 anlei oo (aiie |y sl
Jrs eslios ail S5 ol Gl e (S
2 =l Gt 3 (S ddhie S5 g5 2 bl
(Goldscheider, 2008) a_ib o (o580 Joo Lo
sloanld aled et (w5 deiinr SIS 500
7500 53555 slacl 5 (Sl hass o5 cl S55LsS
S adss a0 b 4 deds (Slasg> o)
SIS g e G el g 4o L cnl b S e
Sy 0 1y oie Ml (g5 oo ()5 sloasis
JUsl el w0 33 Canb i lgsul sla S
S5l cwsdn 1 e ) slao] plBS S g g4
39— doiizr SIS g 00 5l (s jelate (ol
Sl 4l SO 0 e 45 9,05 o0 ] 8 ool
Sl g,0mn (Hyp At ml o (LA ) ()5
Slogas g JSb 35 o0 0dels (455,5 (onie
JS go elai (G555 Jalse ar (3558 (s
5 Sregeily g Cunds (ole (i) Ols]
95 ol 510yl (S jglome ()5 slaglgsel 5l adis
SIS G )5 sladeiar 99,2 povie Jolod 5 4520
Sl 3550 50 1) (95 G 9 Sl o0k 5 Cueal
RS e el )3 35290 02035 5 el (Sl
—himo (Chitsazan and Kashkouli, 2002) o_as
L sole) sleasin 505 5lz,ls 9 S350 ol
T )l 5l golass 5 50 a8 Wlodls H18 w050
a_allle oy (Unsal et al, 2008) .05 & ool

Olsul )0 Hlaz sy et 5 (lor—D9559,000
3 Gins cpl jo sl a5 5 Dlzee cuis jpame

LQL__.E—OQL) ‘EC sTH ‘TDS‘SL—E)M‘)L) &_J‘)__.A.AJJ

5900, el 5 i slaolar SV 5 (Sisids s
5 520 Sl laplgmul S8 Ol Gl s axtuily
Jiang and GUO, .auS asein |, olgsul 4ds 3ble
domii> cbli> gl Slolgran 431 ghaieas (2010
wasle VL Sieegly et o @8ly sl S s )5



OSan g (s3lye /gl ag 153590 adllan) (] byme slbdoiz (> oo 2 giye o515 (S8B25 536 (o2

abiio L Yo ane e JSi aS ol ylas guls .ol
|y B Sy 5 (i iS5 sl T (S o
loacgame slaal ;s a5 ol b S8 ) 256 o
aS woloads JSCis ez slaYel b suleo g (55lse

S oo w08 Jlw 0lyz ln e 5 Slo s
el o sl yobie 136 o) aslllas ol 5l o
318t sleojlghas g La 50,95 0nz jo2e da s
o 3599y & po o STy (SObo >
adhio Byxo sladeta Ol w3 5 SglPie0ee

leail oS o o3 ansls slaKin o culS
sl tslu o Jolie 58U 51 samie S Gios
4 o f )5 sloo i 5 Lo Sla it ((SHgSS
2 i) it Siadld Gl ot slavsly

R N RCH NV PCIN L PR S P P O
JLe Jle> 9, » 1y 095 axlllas (PoNtes et al, 2021)
L5002 9 o KunsSll (A5 B 033,555 eke
S s Sl - Soe 45T ()5 (6l ome Ay 0
WS et wies JSa le,S e 0 ) ol
sl Jdos oo s Lo Slawe ladllas 3l ool b L]
3 osliial Lo 1y wiin Slogas g o5 LS5 K
el sl ke sl (LIDAR) o350 me 3 558 e

Epikarst
Bedding plane
J parting

' Narrow aperture
fracture

Epikarst

' X———N—~ Diffuse

] Springs

Si’nkhnle
[N Bedrock
L;_flacture

\ Solutional
v passage

~ Conduit
. Spring

Diffuse Flow System

Conduit Flow System

(Karami, 2002 ;! J&s) ) L bt ) B
Fig 1. Karstic flow systems

0 S oy ki S92 g0 ddlaio ,o .(AghaNabati, 2006)
g ol o)less gl slapyliwnsS |, imghy o900 ddlais
L g, SRed W, Cawl ools JSis B85 slo,o
g ole laailesy) conl (B8 opiz - (056 Jlod
5 ol il o ddlate Sl g g slailog, 5l Lo
A b b g Gl 8y Gl el jo ddlaio glgn
9 u] 6‘)|o aslais uL._......uLs M L) ] J)..» O yg0
&) MP B ool dxdllae ddlaio .l J..\.AM 6‘9&
Sadan sl Lol w515 a5l g cenl w55
aslllas o blad o cwl ool LSid 055950
pY bl ol Sl oLyl el ashie el

g, g olge

aslllao 3 590 Allaio

Ve oldlsm cogame Jold om0 axlllas 0,90 ashais
9aad Ffgas oV bail Ve gaido VY gaz 0
b ¥ 5 adBo V0 g az )0 0) 5 Jlad oye 4l Y-
By St Job ari Y g adBo OV gax 0 OV L
Oy Dlands a5 51 dalllas 050 00905t el 0050 5
Ol 3 =i 00,55 ez 515 50 O 3l e (el
eoudd el 4515 00l 0,3 b @i pe o STy 50 5
o adlaie o 4Bl geis) Wil (nFNaz 9 (n

OBl (655155 Dlgs 5 oy CHSLT S



VY bl g 5l o) oyles F 090 «lid ¢ lgsol Abu

Sl 00 o0l QLA.A.A-’ U‘ Gml.a.w

el CeaBae VS o sl ool 0ols sl
oy i@l VSl 10 g ol (o dadlllas 5,50 dilaie

SI2730E SIS330"E SI1°3830°E S144'0"E  S1°49'30°E
z £ < 7 i . &
s =
- -
bd b
2 2
z =
X &
4 -
z z
=z 2
-3 =
T x
& B
& g
= — e V) z
5| — ) 2
| s s 0 35 7 14 21 a
= v v Ll Al v ;‘
SI2T30°E  SIS30"E SI38'30"E  SIS44'0"E  SIP4930°E
Ol ) 30 axlllae o) g0 adlain CoBgo .V &
Fig 2. Location of the study area in Iran
51°27'30"E 51°33'0"E 51°38'30"E 51°44'0"E 51°49'30"E
=Z ' ' 1 1 1 ;Z
«Q =
T o
P )
F) o
g £
o &
% -2
[ag] Q
& )
F) [ag]
2 | =
&l =
[ag] a
B )
) o
g £
[=} <
£ . - =
[N Laia)y I
= 2
« H =
[@ VY ilam
J—2 kazhdomi
A pabdeh
=z asmari quaternary deposites Z
£ = =1
% bakhteyari razak l cm 5 km - g
8 ] S0 sachsaran = sarvak K X
— . [aa]
T = ouwi 0153 6 9
T T T T T
51°27'30"E 51°33'0"E 51°38'30"E 51°44'0"E 51°49'30"E

axdllan 390 dllin 55 b yro GLrdedir Coxdgo 9 (owlid (o) 4l Y S
Fig 3. Geological map and location of famous springs in the study area






99 3529 (2 0) S el ool #, ;953 (golol
N Goee NGOW 5 N 9 N6OE b N1OE _L.5 slal
o )5 el 5l Ol adss Gl ol e Slas
Al W See sl U doiiz 5o )...i:iw? IRTREN
ol oee a2 pe Sleitle slaygis as
72 Ol gl 5 dadiz o ;Solads> 0 (i)
e claaily g laie pan 0gd olulid acis

B8 g g Lado it (155,55 093 0l (e
155 ool 090 Lotz glome slaolSin] Sl
Dol ezl (sloygiSTe 51 alaS o oy 51 b w2 S
SO sse 9 oy (Lo S s lad S
aoiz Ol Gl (pges Sz p e Jalse b ol o
lodo iz 55 50 358 Gt gl (b2 s 5 1o
Lagl g9y 2 Vb po 00l 53 (sl gus) 2 45 dilaio o
iz ol A5 Glasie wloads ools 7,15 ouls sl

NGV PRI I Vi B PRSI

sl s g ksl Jolge 5B (b)) 5 oy solaiens
O sosls leslatwl b Lo 9,90 Sledbl slaas¥
At adbaie (BS505 g (omlid (e slaasd ()90 |l
Sldlas oz )3 1,8 L)l o s adhie w5
SLeMbl (5 y5lao pilie oIS Ol plie cslis
9 LQM alise 6L‘°L5“’)J'.’ o TV LSM AJLs
48,85 Oyao loylsalo pgal l solaiwl b o ,lglas
@iz laded (o Lo Sl Ll sl el
Ol o s plyieas anlllae o)y (sladosz lyo]
sla loges &5)5.]94_3 ] 00 cL.d)f)Lu Ty
#hobr ez 6o spzse oo lshs (S J5
051 e o i Ladeie ol 5o ol aog>
Lo SnSlls ablss glo oo Slgl 3 el by SnSss
S5 ) Sl e Syt el i 3 5 03
03 03940 g_)"‘ ) ;M &w)lf ‘_’L.m.:ba L}““‘)S‘ 9 l»
s oS5 )0 e liBe ol g 0y, Ly sl S
e plwly aals jlasl s ae i JER A PU-YOS
i YLat>| 45 aas oo yLas 1|, NBOE & N20E

(ol lailin OF & pi guiw) andllan 5y90 s wledbl ) Jgus
Table 1. Information of the studied springs (Regional water company of Yasuj)

EC ke adwale 2 cobe gylials aal  acis gli)
° 2 7 3 ) UTM Y UTM X Ao > Pl';
mohs/cmp  (€°) oaisS (Km?) 55,1 m3) dfs) (my
.| .
170 10 6.8 3784320 120 2010 3394076 560528 sl
A
170 9 &olow 5.7 3153600 100 2750 3394719 567566 s
230 12 & o] 72 39087648 1268 2600 3383250 569254 Sl
200 12 & ko] 30 16934882 537 1826 3384980 554826  estul
210 13 S g 6.8 3784320 120 2083 3367268 571751 o
NES T

Soldas g Colue o gre (o), ] a] g
0,5 dnnaline | abas, ) oolitul b |, e

A_ Q}JJ‘XF

= \
PxT M

:Q])oe\f
)5 Ao Glibl axb el Sl Sl =P

aS se> VY55 5l sao,o 5l cwl OLle a8 oo
Slailaie )3 55103, 5 o (f)5 dnizr szl o)
Ot odmimy JSis w5 gloadsle jo 3488 wsjo
5 o) 5leolaiwl L g5 oo ol at e dai>
5 doiiz Blbl 4l aYls Swi)l (Sl sla 2l )l



o oumd dedir ] o ey BB Gl (S
9 S (ATehe Sy (28 9 )1 G Al g 09
e B 9d le; il (Dlyz ailiwl) aag] il
3 95 S (BS'98 (Foke Jolow bl sl
I Sl ol o5 sl o s dniir ol (sl
1438 s § (SY5b g gy 5Kl 4S9 S 092
S gl aeir ol ail s pledl el Ol s
3lace 0 AY aS ol oo /e Y e w4 aldss o o
Ol a0y WY g al Gl 4 late )
ples 5y an azr g b AY) Jouzr wadoo JSi5 @
&5 3l it O] Lo (Fonss anir ol sloe sk
e By gd 3 ol T Uil el o5 oogs o5ye
= 505 G Dygmohs 00,8 S9i5 lacl 5 g
S (oo S > dedr (ol (295 Sty g Mg
0 bl deia )5 plesul (Seels 0238 oo
3y 00,8 A wle e sSo e YV XV #0400 5l
5 (J10) Sla S )0 aniar cul SIS 000 5 6l 5o

sl 0 ools las (1 #)

A aodn

SIS 6ol 15 gl b 5y5eshS VY 4 deir o
5 A4S oogy SSLUS— LS g5 5l g anils 15 zaul —
A dss Wil g oo gyl g ol 0gS Sy Adlo
wi)L.uo ML";A Lg)Lo_.wT ‘é_ib—l um U—l oS
by ol e By JSBa 5 liee) 4o Goes 3L
J=aS dei ol o1y by ol cys a5 s sl
sliwly il o (AZImuth 140) laY slisl, oS o
JrS aeiz (nl o)) 0l (28 vz &S Sl
il e g5 5o (AzZiMuth 25) o LS sliwl, oS o
ol ol sliul; sans s Slasle g5
Al o Lovoj,o sbiwl) o Laa¥ gliwly acie )
.(Jahani Behbahani, 1993)

Gl Sl ) 955 So 598 (govie Jelow el
(V) Jgoz 50 o] Slastin a5 Col ool asine dei>

Sl 00 00ls ULM.:

O99=) deizr (ySe (slowils (5 pdndshi w0 =1
(oo

il oS je e etz (2l bawgie = Qn
o o sy Ay pSolade> Sy = A

o S 6l 4l ooy =T

099 Sowd 53 Jodody S9& u pS jlade (398 J5e B )0
g by (e Hebar 385 9 ceslio sloosl
Sl 0 <180 plp casline gble sl oo 51 polie
Slaiz Oglas jage dae jo /) gl sgzg .l 4l S
oo bl KT slaasg> sl odel Cawsds sdgame o
2 ojlglas o) n )5 o3k )-“l’ abgyyo DSl g w5
4o sae an a5 b plxlw o)l 1T dsg> sogame
Cony 3 oolitl b Sladg> pelans (gl el o
Szt 5 et sl Jy s ki
FSadg gl 5 osgaces dadasz (Sufslsiss e
(5 JS0) o 090 (sueds O g0 by

g 4l 518 Zowl ;e B0 (5 egkS ¥ )0 et
il o Slalllae ddlaie Byae g )l slodeio |
—oanly (ole Wil ol i 5 035 o -5l
5 S5 ge sloolglas sy o 5 4 all o )55
eSSl )l 18 Ol el 0 aniar ol Sl ads>
doiz (nl 31, Ol Shel Cuzr &5 s Sl s,
Wil oo (AZIMUth 120) laay¥ slewl, oS o J S
dolzr opl 1) Ol 28 Sex S Gl b,
095 »° (AZimuth 25) La |5 sliwly oS o J S
ol bl oanss S Sleisle e 5 wily
Jahani ) ool e g lad Jud asie ol 0 b=
— =82 =5y Syl dei> ol (Behbahani, 1993
3 Sl deiz ol gaas] a5 (s ke il Sb
9 bt Jmad o dnir IOl (00 ggy5 g B ogd
Ol Jabd )3 (92 Y935 (o i il Glils
G g bzl cdean &5 all o B p Djpodr g b



OSan g (s3lye [(ggml a9 153590 adllan) (] Byme slbdoiz (> oo 2 giye o515 (SB35 536 (o2

30°27'30"N 30°280"N 30°28'30"N
1 1 1

30°27'0"N
1

Lol

o oS g s

4
o

30°28'0"N

o gk
[ P e o
z
B 0035 07 14 21
g [ e—m e
&
1 1 I LI 1 I
SIAIE SIAWE SISSIE SIMMOE SISMESDE SISO'E

l.mdi 10 09250 (slooylg las g axlllas 5,50 slodcis ).54] ase> ¥ G
Fig 4.The catchment area of the studied springs and the lineaments in them

31 ’4I‘ '0"E s '"‘”I““"r- 51 °4I3'U"F s ""“2.'30""' S173T30°E 517380"E 5IP3830'E SI390°E 5193930°E SIP400'E
- I 1 I I 1 1
z z Z
5 TLE | A
EN = :
2 = )
z Z
B) =
= =
= b
z
z z 2
ER -2 R sl
Z £ b
A Ladal, - E [ SN
—
e Odv=s 00004 08 12
(= s -——— T
0 02 04 0.8 1.2
i e Km L T T T T T T
T T T T S19TW'E S1°380"E S173830°E SIPYE 51°3930"E SIP400°E
51°40'30"E 51°41'0"E S1°41'30"E 51°420'E 51°42'30"E
51°330"E 51°34°0"F S1°35'0"T S1°36'0"F S1°370°E 51°380"E 51°42'30"E 51°45'0"E 51°47'30"E
1 1 1 1 1 1 1 1
z z
= =
21 = Z z
g 2 ||z 2
=2 g = | =
=~ [
g o
= 2
= 2 =
=
54
£
= z z
= = =
E Z -
=) =)
= |7 -
=
et
Laial,
Laal,
o e 3 £
o s aat
— alshi =3 A | =
e grﬂ' _slghs o
= | o g
=
=]o 05 1 3
=7 Km 005 1 2 3
s Km
T T T T T T T T T
51933071 SI°340"E S1°350°E 51°36'0"E S1°370"E SI9380"E 51°42'30"E 51°45'0"E 51°47'30"E
SIMYI0"E SIMIE SIMIMCE SISMO0E SIS0E SIS4SOE
1 1 1 1 1




180 180

180

dodnr 10« ytd O dokiarr 10y LT dodinrr 1 Al) axdllie 5 yg0 Lhanir ST Adge 43 39290 GWo,lghas ol ,SLo 5 O IS

(955 oy, douinzy 15 g 09l T yuw oty 1 ¢35
Fig 5. Rose diagram of the lineaments in the catchment area of the studied springs (a: Abshar spring, b:
Abnahr, ¢: Kharandaz spring, d: Sarabtaveh spring and e: Pahn ganjegoon spring.)
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Table 2. Discharge coefficients of studied springs and the percentage of quick and basic flow in each
micro-regime

o3 a2 o
KWK KWK Jsb Qo Aoy Jsb doyd Aoy b
oo s e el
ok . )99 ok ok e ook ok e . Ju
D55, D55, AL Aol
al (9,) b oae Go ab oz Go)
- - - - - - - %83 %17 150 0.007 2002 el
- - - - - - - %66 %34 90 0.012 2002 @ g
100% 60 0.002 100% - 30 0.006 %83 %17 60 0.011 1999 ;ll=>
- - - 100% - 60 0.005 %83 %17 90 0.001 2002 sk,
- - - - - - - %75 %25 150 0.003 2001 o
ot

SLadSi 55 aatr cul By 5 olSLs 5, 0

S35 Aol
Tob 2 (b 09z SreghS VP 0 deda ol
055 syt aals 5l aS ooy SSLUS g4 5l g asils I3
O ea S asdsws aislw g 058 o gy o, L
oo AVl Sk il oo (6 ko] [ Sal OIS
Jedoes bl o il oo o e AV adlais o] jo
Ol Sl o) 955 A dedar (ol (2598 S
s ol o Clasin a5 Col ould asin dede
s daog Lyl oad ools (V) Jguo [0 doii
olgtas g ools o, pey;Sle 4 dai ol aS 2Ty
ol Ol ee ot ol Sladse )0 39zse o
doi oyl wSolasg> 10 Can IS dnwgi 45 S, s
Axwgl ddbaio G S iS50 i g 2Ob 0 0L
u—l ]__,.ijuy O Og>g0 6Lmo)|9_.|a.> Mb‘f ax8b
g doiz> ol ea S A% gloaijle ol 0,5 4 e
ales, S Joe O Jil sl ol plsieds rizeen
2l g )b e adal) e ol 050 Ol e
5 Sylome 5l da iz Q1 pfy 50 s oo LA ) Aot
950° Gk 3102 03 0 9 S sl g 50
S oS5 5l 5l de i 03,0 ¢ J 8>S il
St Sl GLadl - ol me s 9 09000 4355
doiir Sw)lS Glgtul (Sealns 0033wz (Y Jgo)
3y 0,8 A wlore eaSo 50 YYNA XY« £ slal >

4S5 6, 5ba wibce SB35y Sl asia ()
Sl 2 gap 5 By osd il Sl detir ol el
Oy DBl o Gl gyl Joad )0 da iz |
= B Opet 5 sl g Gl Jad jo 5> DY g3
1 e LB il Saide 5 olezl cleay a5 wisl,
Ol Ay (Ko By 09 29 oad 00y Az (o]
&0 9 o0l o abaly W oyl ol Ol sy g lae gloo
(Sly=r 6l (2ol Gl 5 Consd (asiio (S0
Gl L 25l 4 amgi bsslbioe B gl ooy &b
laojlylas g osls ()1 e Sho dm daiz (pl a5
ol ol 4 Gl o0 dediz ol ST ASs> )0 9525
dotz inl yoSlade (35 S n 4 azgi b aS o,
9 9-blige By 093 5l g Alug jsbay deie (ul 4de
Ojgmodny By ogd Sl ol slacTlse (ud o 5L
S lasg> oly 4 4z g b g Wigd o (S 0) & e
Sled O lS (oo S > Ao (ol (295 Caonnts )
Sl S0 slaa sz ol ol ol
daiz ol 2l o el e (Vb glis 51 50
£8 aS dblige LY Gl 4l g0 SG sl

e A O 3 A

ddy 200 VF 5l bz Blte 3, ol 5l ey
2 (V) Jgao s oo polaisl 095 4 @ b2 )
e 5l dniz 0l b siaas odel Cewsds sloesls
Q‘Q_F}q] Soolind 0,33 o ABb o 2l e — Ll
Ao xS e DVYY XV o8 5 Ol asii> )5



VEY bl g 5l o) oyl oF 090 «lid ¢ lgel Alm

] 00 00l uLM (u

7)o (@ Ol Ss ;o deiar (nl G155 008 5 6l 5L

300 0 300 0.14
0.35
250 - 250 012
- 0.3 L o1
200 = 2 20 3
3 025 - ]
3 S 3 00s 4
2 3 :
A;: % ‘;‘ 150 %
3 150 0.2 o
2 112 006
3 =11 3
e 01s 3 100
100 0.04
= 50
0.02
s0
0.05
0 .- . e . 0
> A . N + N , Y
O— : T T =R £ 5 3 L o 3,»"? /!?‘ R -13(
&N > > 3 P 5 - B E
E I S A 3?‘3 /‘,3\ [E AR T | \_Pg
(GRS Gl ple;
25 350 300 © 08
o
- 0.7
300 250 =
06
20 200 % 2
> b
0s 3
3, 200 X| |2 »a
) 1 dhp vea 3
fIE 3
= 3 )
a F1so R |3 2
3 Al 03
= k3 100
100 02
50
50 L2
g LA ER A A &
” S 23 i 7
§ 3 LI . B S B
\‘VJ & _/‘( #
700 D 0.3
600
0.25
500 x
= 0.2 23
E) T3
4;‘ 400 ‘%
= S0as N
3 =
2 300 3
- 0.1
200
0.05
100
o - o0
& A 5 SN s : .
I A A S G A S L

Aodiazr 15 g 09LuT yaw douiiar 1 I3 Aoy 10 «pd O Ao 1o LinT Ao 1 l) andllo 3yg0 (SLrAnuiar BI,Fg uun 5 IS
(0955 (e
Fig 6. Hydrograph of the studied springs a: Abshar spring, b: Abnahr, ¢: Kharandaz spring, d:
Sarabtaveh spring and e: Pahn ganjegoon spring.)
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