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Evaluating the Performance of CRU and
NCEP CFSR Global Reanalysis Climate
Datasets in Hydrological Simulation by SWAT
Model (Case Study: Maharlu Basin)
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Abstract

Hydrological modeling needs climate data with high spatial
accuracy especially in low-rainfal areas where usually there
is a no-good observational network. Currently, the lack of
climate observational data can somehow be overcome using
gridded global databases. CRU and NCEP CFSR databases
are amongst the most prestigious gridded databases which
were evaluated in this study by using SWAT model for
Maharlu Lake basin. Statistical index comparisons in 33 years
(1980-2013) showed the accuracy of the two datasets with
Nash Sutcliffe efficiency index as approximately 0.91 in
monthly scale. The modeling was then conducted by SWAT
for al three datasets. The modeling results showed that
databases could have high accuracy in rainfall runoff
modeling from which the CRU database indicated better
runoff simulation compared to NCEP CFSR databases.
Coefficients of determination and Nash Sutcliffe efficiency in
each calibration and validation periods represented average
values above 0.7 for observed datasets, 0.65 for CRU, and 0.6
for NCEP CFSR.
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Table 1- Characteristics of raster layers
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Raster Layer Properties
DEM 15 Meter (cel size)
Sail Soil Database (1Km) FAQ"
Land Use GLCC map (2012)*
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o)l dal,d adgs 45 LAYy, 5 (Lriww O ¢ Flaaline Loyl e Curlge —Y JSW

%[|

| Cal—. e S

c b a

Fig. 2- Map of a) DEM, b) Sail and c) Land Usein Maharlu Basin

Table 2- Some properties of climate databases
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Database Spatial resolution Climate parameters Source
Temperature, precipitation, wet
CRU 1*1 Degree days, cloudiness (%), ETp, http://www.cru.uea.ac.uk/data
pressure
Temperature, precipitation,
NCEP CFSR 1*0.3 Degree relative humidity, solar https://gl obal weather.tamu.edu/

radiation, wind speed
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Table 3- Statistical indexes applied in the current study
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Table 4- Results of precipitation statistical comparisons
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Month CRU NCEP: CRU NCEP: CRU NCEP; CRU NCEP: CRU NCEP
Jan 0.996 0.998 : 0.999 0.999 : -0.633 0.060 : 6.088 4.284 | 0.619 0.745
Feb 0.996 0.997 | 0999 0.999 | -0.907 0.143 | 5149 4508 | 0.632 0.732
Mar 0.996 0.997 | 0999 0.999 | -0456 0.299 | 4291 4171 |0.624 0.723
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May 0.983 0.980 | 0996 0.995 :-0.038 0.034 | 0981 1.107 : 0.632 0.733
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Table 5- Results of Calibration and Validation of SWAT model
SWAT Jae (e lis! g (xiwly 5 Jols i -0 Joun

R2 NS
Station Gaged CRU NCEPCFSR Gaged CRU NCEPCFSR
Cdibration 068 0.63 0.55 052 051 0.42
Chenar Sokhte Azam o
Vadlidation 073 0.69 0.61 0.6 0.57 0.51
Cdibration 0.72 0.7 0.64 0.72 0.63 0.61
Chenar Sokhte K hoshk o
Validation  0.81 0.7 0.67 0.78 0.69 0.67
Cadlibration 0.6 0.57 0.51 0.6 0.53 0.42
Bagh Safa I
Vadidation 0.65 0.6 0.57 0.66 0.59 0.51
Table 6- Results of uncertainty analysis
e Cualid pas pr3lie Julod gl =1 Josa
P-factor R-factor
Station Gaged CRU NCEPCFSR Gaged CRU NCEPCFSR
Chenar Sokhte Azam  Calibration  0.49 0.5 0.48 039 033 0.38
Chenar Sokhte Khoshk Calibration 0.47 045 0.51 048 0.39 0.43
Bagh Safa Cdlibration 051 049 0.44 034 041 0.37
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Table 7- Sensitive parametersand up and low band
ol 9 YU Wb g ol sla by =V Jgaa

Low and up band of sensitive parameters

Parameter Unit Method Gaged CRU NCEP CFSR
SHALLST.gw mm v [3,127] [78, 203 [95, 280]
GW_DELAY.gw  day v [10, 20] [19, 29] [12, 25]
GW_REVAP.gw - v [0.015, 0.016] [0.15,0.17] [0.15,0.17]
PLAPS.sub - v (1,8 [ 285, 450] [-600, -300]
TLAPS.sub - v [7,10] [-7,-3] [-5, -10]
CN2.mgt - r [-0.01, 0.3] [-0.2,0.3] [-05,0.17]
HRU_SLP.hru mm v [0.75,0.84] [0.4,0.67] [0.43,0.85]
LAT TTIMEhru  day v [22,32] (159, 179] [1,15]
SOL_BD.sol - r [-0.019, 0.5] [-0.19, 0.03] [-0.42, 0]
ALPHA BF.gw - v [0.46 , 0.63] [0.4,0.62] [0.53, 0.6]
SOL_AWC.sol - r [-05,-0.3] [-0.3,0.1] [-0.15, 0]
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Fig. 10- Long term changes of monthly mean runoff
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Fig. 11- Long term changes of annual mean streamflow
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