ol O zebio ol
Iran-Water Resources
Research

Assessment Climate Impact on Water
Resources Availability in Kerman by
Implementing Climate Change Scenarios

R. Iranmanesh 7, N. JalalKamali?*, and O. Tayari®

Abstract

Close relationship between water and food, a Comprehensive
assessment of water resources is indispensable in large scale
for strategic decision-making on food security. The most
effective factors on the water resources of a region can be
referred to the climate, climate change and hydrological
parameters. GCM models are the main instruments for climate
change review. In this study, we used the GFDL-ESM2M
model, four RCP scenarios and climate change toolkit (CCT)
for climate change analysis and used the SWAT model for
hydrological simulation of Kerman province. In this research,
the base period of climate change and hydrological simulation
of Kerman province was considered during 1990 to 2012 and
the simulate climate change during 2020 to 2050. The
simulation results were evaluated using NS and R2. The NS
coefficient for precipitation and temperature at all stations
obtained 0.8 to 0.95 and 0.88 t0 0.99, respectively. The climate
change results showed that in all scenarios precipitation
probably increase in most regions. By studying the SWAT
model results, it was determined that the middle and western
regions of the province have green water storage. Also, the
effects of climate change on blue water, green water flow and
green water storage have reduced their amount.
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Fig. 1- Location of the study area, climate stations, hydrometry stations and reservoirs used
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Table 1- Source of the Data used in Research
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Station/Map Data Source
Hydrometric Station & . -
Dam Data Runoff- Sediment load Ministry of Energy
CRU Data Precipitation- MAX, MIN Temperature WWW.Cru.uea.ac.uk
GFDL-ESM2M Data Precipitation- MAX, MIN Temperature www.2W2E.com
Rain Gauge Precipitation Ministry of Energy

Climate Station

Precipitation- MAX, MIN Temperature- Pan Evaporation
Precipitation- MAX, MIN Temperature- Relative Humidity- Wind-

Ministry of Energy

Synoptic Station Solar Radiation WSIMO
Topography DEM NCC
Soil Map Soil Data FAO
Land Use Map Land Use USGS
Crop yield Crop yield MOJA
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Table 2- SWAT Model Parameter after final Calibration
RS (Fewly 5l oz SWAT Juo gla el )by - Jgua

Parameter Describtion Range
Area) Area 2 Area 3 Area 4
r_ESCO.hru The correction factor (0.35-064)  (0.25-0.55) (0.15-..4) (0.4-0.7)
evaporation from soil
r_EPCO.hru Plant ”pta‘;gcct‘;?‘pensa“o” (0.38-0.45)  0.35-0.55 (0.3-0.45) (0.35-0.55)
v__SURLAG.bsn Delay surface runoff coefficient (2.5-8) (3.5-5) (3.5-6.5) (4.2-7)
r_SLSOIL.hru Long't“d'”a'stc’(Frf)for drainage ) 35.035) (-0.35-035)  (-0.35-0.35)  (-0.35-0.35)
r__CN2.mgt Curve number (-0.18-0.18) (-0.18-0.18) (-0.18 -0.18) (-0.18 -0.18)
Threshold depth of water in
v__GWQMN.gw shallow aquifer (mm) (74.5-84.5) (50-80) (60-75) (87-95)
Threshold depth of water in
r_REVAPMN.gw shallow aquifer for Revap (mm) (0.88-0.92) (0.45-0.65) (0.4-06) (0.52-0.65)
v__GW_REVAP.gw Groundwater "Revap” Factor (0.1-0.2) (0.1-0.2) (0.1-0.2) (0.1-0.2)
r__ALPHA_BF.gw Ks groundwater flow (-0.8,0.8) (-0.8,0.8) (-0.8,0.8) (-0.8,0.8)
r__SOL_BD(..).sol Bulk Density(g/Cm?3) (-0.2,0.2) (-0.2,0.2) (-0.2,0.2) (-0.2,0.2)
Saturated hydraulic
r_ SOL_K(..).sol conductivity(mm/hr) (-0.5,0.5) (-0.4,0.4) (-0.45,0.55) (-0.5,0.5)
Hydraulic conductivity of the ) . ) )
v__CH_K2.rte main stream(mmihr) (40-80) (40-80) (40-80) (40-80)
The main channel Manning
v__CH_N2.rte coefficient (0-0.3) (0-0.3) (0-0.3) (0-0.3)
Manning roughness coefficient Na. Na. Na. Na.
r__OV_N.hru for surface flow (-0.8-0.8) (-0.8-0.8) (-0.8-0.8) (-0.8-0.8)
r__SLSUBBSN.hru Average slope length (m) (-0.5-0.5) (-0.5-0.5) (-0.5-0.5) (-0.5-0.5)
r__ HRU_SLP.hru Average slope steepness (m/m) (-0.3-0.3) (-0.3-0.3) (-0.3-0.3) (-0.3-0.3)
I SOL_AWC(.)sol  Availablewater capacity(mm 5 05y (0902 (-0.20.2) (-0.2-0.2)
— = o H20/mm soil) o - - -
v__USLE_P.mgt USLE equation support pra (0.1-0.9) (0.1-0.9) (0.1-0.9) (0.1-0.9)
USLE equation soil erodibility A A nA A
r__USLE_K().sol (K) factor (-0.4-0.4) (-0.4-0.4) (-0.4-0.4) (-0.4-0.4)
Linear parameter for calculating
r__SPCON.bsn the maximum amount of (0.001-0.01)  (0.001-0.01) (0.001-0.01) (0.001-0.01)

sediment
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