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(Malik, 2007) 55,8 i ol po 5l ooliiwl b cw IS o doir Sl adg> ot IS am )0 -V-Y o

Sensitivity Characteristics of recession curve Cionimiborntis Bow Heiamet
degree parameters - - 4 ype
*05 | a<0,001 Simple laminar, lower values of a;.
1 | a=0001 to 0.0025
2 | a=0,0025 to 0,007 Simple laminar, higher values of ai.
*23 | a>0007
*25 | a:<0,0024 and a2 < 0,033 Laminar - combination of two or more regimes with
*2,7 | a:<0.0024 or a2 <0033 laminar flow characterized by different discharge
a; =0,0024 10 0,0045; a,= 0,033 to coefficients, lower values of as and az.
3 | 0067
£35 a; = 0.0024 to 0.0043 and Laminar - combination of two or more regimes with
a=0.060t00.16 laminar flow characterized by different discharge
*37 | ai> 00043 and az < 0,060 coefficients, higher values of o and a.
4 | @ =0,0041 to 0,018 and
a; =0,055100.16
*43 | a;>00180ora; > 0.16 Regime of groundwater discharge is composed from
a sub-regime with turbulent flow and a sub-regime
*&1. | &>0018mdn; 2016 with lanfinar flow. Substantial rok in groundxfatcr
S | Pand a— low values discharge plays the sub-regime with laminar flow.
Complex groundwater discharge regime, a
combination of one sub-regime with turbulent flow
and two sub-regimes with laminar groundwater flow.
P8 | arxQandiossxQand >0 Groundwater d%scharge sub—rcgimegs with turbulent
flow is in comparison with overall groundwater
discharge of short-term influence.
Very complex groundwater discharge regime, it is a
combination of two sub-regimes with turbulent flow
’ and two sub-regimes with laminar groundwater flow.
6 | P Prand ay, a2 - high values Groundwater d%scharge sub—mgimegs with turbulent
flow is in comparison with overall groundwater
discharge of short-term influence..
Groundwater discharge regime is a combination of
sub-regime with laminar flow with two to three sub-
7 | Bs. B2. P1 and @ - high values, 1 > B2 regimes with turbulent flow. Substantial role in
groundwater discharge plays the sub-regime with
laminar flow.
Groundwater discharge regime is a combination of a
sub-regime with laminar flow with two to three sub-
8 | Ps, Pz, P1 and a - high valves regimes with turbulent ﬂow. Main roke in X ]
30 groundwater discharge is played by sub-regimes with
turbulent flow. The sub-regime with laminar flow is
substantially less significant.
Groundwater flow regime is represented only by
turbulent flow, of only one turbulent flow sub-
S regime. It represents turbulent circulation channel
A8 | megoe=Oand f>0 systems ('corf’duils) without hydraulic connection to
the groundwater of adjacent rock blocks. It is mostly
connected to vadose zone.
Groundwater flow regime is represented only by
turbulent flow, consisting of two turbulent flow sub-
9 | Br. B2~ low values regimes. It represents turbulent circ_ulation channel
T systems (conduits) without hydraulic connection to
the groundwater of adjacent rock blocks. It is mostly
connected to vadose zone.
Turbulent flow regime of groundwater discharge,
consisting of three turbulent flow sub-regimes.
10 | By, B> and B; - high values Probability of a very complex regime of occasional

groundwater flows in the vadose zone. So far, it is
documented only in perennial flows.
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19 Area volume ratio
20 Average flow path
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Abstract

Several factors control karst development including climatology, geology and
tectonic of land terrains. Assessment of Kkarstification mainly is based on the
personal judgment and observations. Recently, researchers have made efforts to
find a logical and scientific method to asses it numerically. New methods are
classified into two main groups. First group is based on the surface evaluation
of solution features such as frequency and density of sinkholes and so on.
Second group is based on the study of hydrograph and chemograph of karstic
springs. The objective of this study is to compare results of two mentioned
groups in catchment area of Cheshmeh-ali Spring in Damghan. The study area
lies in 32kilometrs in north of Damghan City. The Geographical Information
System, Remote Sensing, and filed measurements of fractures density and
frequency in several stations have been used to determine surface karst
development. Monthly spring discharge rate and physicochemical parameters of
spring, in 2003-2004 were used to determine the subsurface Kkarstification rate.
Furthermore, monthly measurements of discharge rate and chemical parameter
were carried out in 2010-2011. GIS study results were verified by field studies.
The results show that the karst development rate is average in most parts of the
spring catchment area. The spring hydrograph interpretation indicate the
pseudo-diffuse flow system in the region. The spring hydrograph response to
rainfall shows the impact of one or more conduits in water level fluctuation
zone of aquifer. The evidence is rapid response of spring to high rate of rainfall.
The chemograph and springs hydrograph confirm the karstification of aquifer.
Finally, it has been concluded that although both methods are able to
demonstrate of the karstification process in an aquifer, it is not logical to discard
the hydrograph and chemograph analysis.

Keyword: Surface karst development, Subsurface karst development, GIS, RS, Hydrograph
and Chemograph, Damghan’s Cheshme-ali
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