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To:
Mr. Avi Migami
Head of Water Pumps Section
Mekeroth
Tel Aviv
Subject: Yarkon Tanninim – Beer Sheva’ Basin Updating
According to our suggestion-dated 23.5.99 that was introduced after the dry
winter of 1999 that sunk with very high pumpage, here in we introduce the
updated flow model of the YARKON-TANNINIM basin. The work was done by
Mr. H. Tsukerman with the help of Mr. A. Shankai. This updated work was
approved with the consultancy of Z. Golani and Y. Guttman. The flow model
for YARKON-TANNINIM basin that was formulated and calibrated at Tahal in
1995 (that deals with for the hydrological conditions for 1992/93), wasn’t
promising at first to indicate sharp changes, but actually it presents values
similar to previous calibration results (337.1 mcm/yr for steady state and
351.2 mcm/yr natural recharge on an average).
The real problem was discovered through simulation that achieved as
requested. According to some conditions, that at first was not probable to
indicate a positive event but at least estimation “for time scale” the damages.
This was simply because the simulation was done for more pumpage of about
50% more than the average recharge. It’s right for completing the recent
calibration. Under a series of low rainfalls, increases the percentage of water
deficit.
Moreover, initial conditions in water level fluctuations in the observation wells
as shown in Fig.20 are close to the red line, from the year 2000 until now,
water levels sunk clearly. According to the simulation results, the predicted
water level drawdown was about 30m, and the water level in Beer Sheva’
observation well reached 11 masl. It can be concluded from the simulation
results that these results bring attention to the risk of exceeding pumpage
over the recharge for even for short time of the simulation. Moreover, the
aquifer system could be damaged by salt-water intrusion phenomena that is
until now not clear enough.
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There are threats to the aquifer and recently is the risk of damaging parts of
the aquifer after the probable spreading of leaked sea salt-water into the
aquifer
“Jewish proverb from the Tanakh : From the north come the
disaster”
As a result, it is not recommended to exceed the red line or to take any
managerial decisions like this or like that if unless the decision is taken after
research results.
This report is to clarify the system of the spring salinity properly. Research
development should mark clearly and basically the water quality problems all
over the basin.

On the other hand, for the purpose of simulation model improvement,
depending on the conceptual model, it is necessary to think about the
formulation and calibration of multi-layers flow model again. The model will
be set-up according to the conceptual model, and it includes points of data
synthesis if needed. In order to have as realistic a picture as possible, for the
water table, cones of depression of the pumpage to the 2 aquifers (the upper
and the lower) of Judea Group were included. This model will be combined
with the solution transport model (SUTRA or RT3D, MT3D) that will predict
the sources and risks of salinity, especially in the northern area of the basin.
Using the model velocities in this model, many different Scenarios will be
evaluated. Moreover, it could be possible to determine the most preferable or
critical locations of the observation wells. This will improve the entire basin
management of pumpage under critical conditions.

Plesses
Dr. Ihuod Simon

Copy
Dr. D. Hamburg
H. Tsukerman
A. Shankai
Y. Guttman
Z. Golani

iii

Table of contents
1. General Background
2. Model explanation
General
Model boundaries
Transmissivity and Storativity
Springs
Connection to the sea
Recharge
Abstraction
3. Calibration
General
Steady State Calibration
Dynamic State Calibration
General
Recharge calculations
Dynamic state water levels calibration
Dynamic state water balance
Deviation in calculations
4. Flow model
5. Simulation
General
Rainfall time series data
Abstraction
Simulation results
6. Summary and results
List of references

iv

List of tables
1. Yearly rainfall measured at rainfall stations (mm/yr)
2. Dynamic water balance
(mcm/yr)
3. Differences of average absolute differences and corrected deviations
4. Simulated water balance
(mcm/yr)
List of Figures
1. Model boundaries and cells net
2. Transmissivily values
3. Unconfined storativity values
4. Tanninim spring discharge
5. Division into recharge zones
6. Rainfall data
7. Diagramatic lines for calculated recharge
8. Map of recharge coefficients
9. Pumpage distribution
10. Pumpage areas
11. Quasi Steady state condition
12. Initial water levels (Dynamic run)
13. Menasheh No.2 – Match between observed I calculated water levels
14. Hadasim No. 1 (oil) Match between observed I calculated water levels
15. Betah Tiqva (oil) Match between observed I calculated water levels
16. Ayalon No.1 Match between observed I calculated water levels
17. Kiryat Gat No.1 Match between observed I calculated water levels
18. Beer Sheva’ No.1 Match between observed I calculated water levels
19. a. Velocity distributions for steady state
b. Velocity distributions at the end of summer 1991
c. Velocity distributions at the end of winter 1992/93
20. Simulation results for 25 years
Appendix
Modflow files

v

1. General Background
The Yarkon-Tanninim-Beer Sheva’ basin is one of the 3 basic water
resources (together with the coastal and Tiberias basins) of the water
network over the state.
The importance of this basin comes from it being considered and used
as a water resource for drinking and agricultural usage. In addition, it
is used as a natural underground transmitter of water (because of the
high conductivity properties of the aquifer). This was proven over the
past years. In different works, the risk of water levels drawdown and
salinity problems all over the basin was raised.
The first flow model for the Yarkon Tanninim was formulated in 1980
(Goldshtof and Shankai 1980). Aetter setup and calibrated model of bilayers flow and salinity was done in 1988 for steady state only
(Guttman et. al. 1988). The model was done using AQSIM for steady
state conditions only.
The recent model (using MODLFLOW) was set-up first on the same
basis of the previous model calibrated for dynamic state for 1991. After
the rainy winter of 1991/92, the model was adjusted for the abnormal
rainfalls for the same winter (Guttman and Tsukerman, 1995). Instead,
a detailed model was developed for the Akhi-Semakh area (Guttman
et. al. 1992).
After the latest dry years, especially the dry year of 1998/99, it was
clear that there is a need for model update. In this work, the model
was developed and calibrated for the 1993-1998 years.
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