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1-Introduction

Dimeh spring emerges from the Zarab Anticline, Zagros Mountains (Iran), and the mean annual discharge is
~2.5 m3/s. The region has a semi-arid climate. A rainy season starts in October and usually ends in May, with
snowfall common on the higher ground between December and February. The mean annual precipitation of the
study area is about 1357 mm (Karimi Vardanjani et al., 2017). However, preliminary evaluations suggest that
the spring recharge is from the Zarab Anticline, but in several previous dyes tracing tests, the dye was injected
in the Zarab anticline was not seen in the Dimeh Spring (Janparvar, 2001; Pourab Co, 2012). Then, in order to
find the catchment area of this spring, the present study has focused on tectonic aspects.

2-Methodology

In this study, the dye tracing techniques were employed to determine the flow path and isotope studies used to
determine the catchment elevation. The transverse fractures extended from Zardkooh Mountains (Karoon River
basin) to the Dimeh spring area (Zayandeh Rood River basin) were identified. Then, field surveys were carried
out to identify areas that could be used for dye injection. Accordingly, a sinking spring in the Khadang Valley
(Zardkooh Mountains) was selected for injection. Then, based on empirical formulas (Karimi Vardanjani,
2014), the required dye value was calculated, and 30 kg of Uranine dye was injected. Samples were collected
from the main springs of the area for two months, and they were tested for Uranine. The rain was sampled twice
a year at three different altitudes, and the samples were analyzed for Oxygen-18 isotope.

3- Results and discussion

As shown in Fig. 1, unlike previous tests, the dye was observed in Dimeh spring. There are two sharp peaks in
the dye concentration-time diagram at the 26 and 33 days after injection. Furthermore, the relationship between
elevation and 80 in precipitation shows that a big part of Dimeh spring waters recharges in Zardkooh
Mountains. Some provisional water balance estimates have also been made to confirm this further.

4-Conclusion

This study shows that tectonic structures such as transverse faults can play an essential role in inter-basin
groundwater transport. Two flow paths are identified in the Zardkooh Mountain Range:

A: The main route: Flow to the springs at the foot of the Zardkooh Mountains. Due to their low elevation, these
springs constitute the main base level of the Zardkooh zone.

B: Second route to Dimeh spring: Due to the structural relationship between the Zardkooh karst aquifer and
Dimeh spring through Khadang transverse fault zone, a network is formed that transfers part of the Zardkooh
water to Dimeh spring.
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Fig 1. The dye concentration-time diagram of Dimeh spring.
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Table 1. Main characteristics of important springs in the study area.
No. Spring Name UTM(X) | UTM(Y) | Elevation(masl) | Discharge (L/sec) | Formation
1 Dimeh 426246 3596203 2226 2500 Khanekat
2 Gholam Abad 429022 3594538 2220 1000 Asmari
3 Kouhrang 410978 3590937 2530 3100 Sarvak
4 Marbor 421648 3576901 2380 2500 Sarvak
5 Terki 407746 3580788 2350 2900 Dalan
6 Darreh Absardeh 420139 3581047 2371 350 Sarvak
7 Sarab Rostamabad 453810 3550241 1810 2000 Sarvak
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Table 2. k and B factors to calculate the injection rate.

Framework conditions B

Tracer k

Water soluble tracers: mass [kg]
Uranine 1
Eosin 55
Sulforhodamine B 4
Amidorhodamine G 2
Pyranine 55
Naphthionate 15
Tinopal 3
NaCl 20000
LiCl 1000
KCl 10000

Particle tracers: number of particles
Microspheres 1E+1
Bacteriophages 1E+1
Bacteria (Serratia marcescens) IE+1

2
3
3

Surface streams 0.1-09
Karst aquifers (conduits)
Pure sand/gravel aquifers
Highly fissured aquifers
Impure sand/gravel aquifers
Injection into groundwater
through unsaturated zone
Karst aquifers (matrix),
Poorly fissured aquifers
River bank filtration
Turbid sampling water or
tracer background level > 0
Injection through thick or
loamy unsaturated zone
High clay/silt contents
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Fig. 5. Dye analysis results of Dimeh spring samples.
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Fig. 6. Dye analysis results of Gholam Abad spring samples.
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Fig. 7. Diagram of Oxygen 18 isotope changes during sampling time (since 23 October 2017).
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Fig. 8. Changes in the oxygen 18 isotope with respect to altitude.
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