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Abstract

Salinity of water resources is a common problem at many river
basins all over the country. Helleh River Basin (HRB) with
semi-arid climate located at south of Iran is one of such basins,
where primary (natural) sources such as salt diapirs and salt
formations are the main sources of salinity. This study deals
with developing a basin-scale model for analysis of water
resources salinity. The model consists of two modules of water
balance and salt balance. SWAT model takes the role of water
balance module and the salt balance module is developed in an
external programming environment. It is worth mentioning
that the original version of SWAT is not capable of modeling
soil and water salinity. The model is applied to Shoor River, a
highly saline river, located at upstream part of HRB and SUFI2
algorithm is utilized for model calibration and validation.
Calibration is performed based on monthly records of
discharge and TDS for the period of 1995-2000 at Shekastian
hydrometric station on Shoor River. Calibration results
showed that for the best parameters’ estimation, goodness-of-
fit measures of R-squared (R2) and Nash-Sutcliff (NS)
respectively were 0.76 and 0.73 for discharge and 0.63 and
0.56 for TDS. Also validation was based on the 2001-2003
observations where R2 and NS related to the best estimation
were obtained respectively as 0.81 and 0.71 for discharge and
0.81 and 0.65 for TDS. Results demonstrated the reliable
performance of the model for analyzing river basin’s water and
salt regimes.
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Fig. 3- Maps of Shoor Catchment: a) land use land
cover, b) soil, and c) DEM
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Table 1- Properties and calibrated values of parameters of water balance module
Sl oM Jgale (6 yiel )by Clasuuio g 0l (Suiwsly pdlie - Jou>

Parameters Description Initial interval Final interval
v__CN2.mgt SCS curve number related to moisture condition 11 20-90 50 - 69
v__ALPHA_BF.gw Base flow recession constant 0-1 045-1
v__GW_DELAY.gw Delay time for aquifer recharge (days) 0-500 198 — 500
v__GWQMN.gw Threshold water level in shallow aquifer for base flow (mm H,0) 0-5000 2378 — 5000
v__SLSUBBSN.hru Slope length (m) 10-150 50— 129
v__RCHRG_DP.gw Aquifer percolation coefficient 0-1 0-0.63
v__REVAPMN.gw Threshold water level in shallow aquifer for revap” (mm H,0) 0-500 0-308
v__EPCO.hru Plant uptake compensation factor 0-1 0-0.66
v__GW_REVAP.gw Revap coefficient 0.02-0.2 0.02-0.11
v__ESCO.hru Soil evaporation compensation factor 0-1 041-1
v__SURLAG.bsn Surface runoff lag coefficient (days) 1-24 72-20
r__SOL_K(1).sol Saturated hydraulic conductivity of the first layer (mm/hr) -08-1 -05-04
r__SOL_BD(1).sol Moisture bulk density (Mg/m®) -0.5-0.6 -0.19 - 0.54
r__SOL_AWC(1).sol Available water capacity -0.02-0.4 0.01-0.33
r__SLSOIL.hru Hillslope length (m) 0-150 0-84.1
r__OV_N.hru Manning coefficient for overland flow -05-1 0.3-0.8
V__CH_N(2).rte Manning coefficient for the main channel 0-0.3 0.12-0.3
v__CH_K(2).rte Effective hydraulic conductivity of the main channel (mm/hr) 0-200 0-130
r_ CH_K(1).sub Effective hydraulic conductivity of the tributary channel (mm/hr) 0-0.6 0-0.32
v__LAT_TTIME.hru Lateral flow travel time (days) 0-180 0-95
v__ALPHA_BNK.rte Bank flow recession constant or constant of proportionality 0-1 0.32-0.48

S o &8 S ailate Caou 4 O 39008 & sy 3 &Sl T laie REVAPY
*REVARP is the amount of water that moves toward the soil in response to water shortages.
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Table 2- Properties and calibrated values of parameters of salt balance module
(55 2 055 ko 29019) Loyl oy 2iwly lie 9 Sod (Wt Jgalo (gl ol by Sladeadio -Y Jout>

Parameter Description Initial interval Final interval
Clat2 TDS of subsurface flow of the 2" sub-basin 1000 — 65000 24268 — 65000
Cs2 TDS of overland flow of the 2" sub-basin 1000 — 43000 16433 — 43000
Cyw2 TDS of base flow of the 2" sub-basin 1000 — 43000 14502 — 33326
Clats TDS of subsurface flow of the 6™ sub-basin 2000 - 65000 28270 — 54640
Css TDS of overland flow of the 6" sub-basin 2000 - 35000 11061 — 32997
Cyws TDS of base flow of the 6" sub-basin 2000 — 45000 6269 — 32096
Cat13 TDS of subsurface flow of the 13" sub-basin 3000 — 39000 9556 — 22051
Cs13 TDS of overland flow of the 13™ sub-basin 3000 - 45000 3000 — 29252
Cow,13 TDS of base flow of the 13" sub-basin 3000 — 38000 5980 — 21928

4 . .(Abbaspour et al., 2015; Arnold et al., 2012
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Fig. 5- Simulation results associated with time series of flow and TDS at Shekastian hydrometric station; a)
flow-calibration, b) flow-validation, ¢) TDS-calibration, and d) TDS-validation
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Table 3- Evaluation of uncertainty measures
ConbaBoas g lxo b5, -V Jouo

Calibration (1995-2000)

Validation (2001-2003)

Q C

Q C

pfactor dfactor R? NS pfactor  dfactor R? NS

pfactor dfactor R? NS pfactor dfactor R? NS

0.86 1.3 0.76 0.73 | 0.89 1.9 0.63  0.56

0.86 0.73 081 0.76 | 0.7 1.4 0.81 0.65
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