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1. Aim

To analyze the changes in streamflow and nitrates before and after the irrigation implementation in the

lower reaches of the Cidacos River Watershed using the SWAT model
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2. Methodology
‘Study Area: Cidacos River Watershed

= Cidacos River is a tributary of the Aragon River Navarre

which is a tributary to Ebro River

= Total Area: approx. 477 sq. km

— Cidacos River

B Discharge Measuerement Stations

= Area under rainfed: 260 km? (55%)

* Manual Meteorological Stations

® Automatic Meteorological Stations

A Surface Water Quality Stations
[ cidacos Watershed Boundary

= Area under irrigation: approx. 77 km? (16%)

= Period of transformation to irrigation: 2009-2012

pal Elevation o
= Climate: Mild-Mediterranean —
QQ
= Altitude: approx. 300 - 1100m Qi 1133 m
5 10 15 km
" Annual Precipitation —400mm to 800mm oy f
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2. Methodology
‘The SWAT Modeling Approach

= Open-source software — USDA-ARS

—— o =

Meteorological Data (12 stations):

Rainfall (mm)
Temperature (Max & Min, "C)
Solar Radiation (MJ m25s2)
Wind Speed (m s)

Watershed
Delineation

Relative Humidity (%) Hydrologic Response Unit 'i' I_d ______ - "
(HRU) generation Spatial data were preprocesse

L in QGIS before use in SWAT

[ i d H 1 b d , Il

Sem I' |Str| ute [R Studio for statistical analysis
weather data

and filling missing data

J

SWAT Run
(1990-2020)

Physically and process-based

r
SWAT data format

SWAT model output J

SWAT-CUP
(SUFI-2)

= Continuous timescale (Daily timestep)

and nitrate load data
‘_  atOQlite station

V

Model Calibration
(2000-2010)
YES
Model Validation
(2011-2020)
Extract simulated streamflow
and nitrate data in Traibuenas

(2017-2020)

/ Observed streamflowj

The hydrological cycle simulation by SWAT is
based on the water balance equation:

Adjusting Sensitive
Parameters

NO

t
SWt = SWo + Z{Rday - qurf - Ea - Wseep - ng}
i+1

]
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1
Evaluation of agricultural _>|
transformation :
1

1

1

Comparison between the pre-irrigationj

(simulated and post-irrigation
(observed) data in Traibuenas

23/05/2022 EGU GENERAL ASSEMBLY 2022




20 ] I 0

|

I —
15 - -Precipita’tion I - 100 E Most sensitive streamflow parameters:
H'm ---Observed Flow I ~ Groundwater delay time (GW_DELAY.gw)
™ —Simulated Flow < . . .
£ Calibration | Validation . 200 O Soil Evaporation compensation factor (ESCO.hru,)
L H
3 10 _‘ NSE = 0.82 >le NSE = 0.83 > L Curve number factor (CN2.mgt,)
q_? % Available soil water capacity (SOL-AWC.sol 1)
g 300 et Baseflow alpha factor (ALPHA_BF.gw)
P a.
.
&

400

500

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020

23/05/2022 EGU GENERAL ASSEMBLY 2022



3. Results & Discussion

Nitrates Calibration & Validation
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3 25 SmStreamtiow I 5 F",,, Most sensitive nitrates load parameters:
X ~~Observed ! 2 o . .
—_ —Simulated : = Denitrification exponential rate coefficient (CDN.bsn)
Lo —
>20 - . . 1 . . Fraction of porosity (void space) from which anions are
® Calibration I 3 POrosity P
O ¢ e Validation » 10 © excluded (ANION_EXCL.sol)
Z iNSE =0.71 ] NSE = 0.68 = s
(1)) 15 - " I \ Nitrogen fixation coefficient (FIXCO.bsn)
= " I i S
:g ii l : - 15 & Nitrogen uptake distribution parameter (N-UPDIS.bsn)
I ! : : I
§ 10 \ : ] Concentration of NO; in GW contribution to
.ICI_J' : i | 20 streamflow from subbasin (SHALLST_N.gw)
® 5 ! '
x
2
0 - 25

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020

23/05/2022 EGU GENERAL ASSEMBLY 2022



o

| -3- 4
Seasonal Changes (2017-2020)

3. Results & Discussion

Comparison of pre- and post-irrigation periods in Traibuenas
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. . . . . N O Post-Irrigation (Observed) =
Nitrate concentration before and after irrigation (2000-2020) <, 3 60 |
‘g 5 45.68%
. . .. | — E z -z 40 -
— Pre-irrigation ITransformation | Post-irrigation g éﬂ 17 66%
- 60 (RAINFED) | Period [ (IRRIGATED) 1 2 201 9.55%
T1] | 0 | |
E I |_ ___________ 16 O Pre-Irrigation (Simulated) 3(?0 .
—50 '"3 O Post-Irrigation (Observed) __
g : : 1 € 250 | 243.00%
T 40 - - 1 z 3 200 1 165.09%
(o Mean= 27.47 mg L I I Mean = 53.77 mg L! 2 o
E | I =1 £ 150 1
Q % £ 100 -
e il DR /A : E 47 % 50.15%
o : : z 5 50 - 2|£3:,
o 0 0
3 20 | . 80 1 O Pre-Irrigation (Simulated) <160 1
] :_,‘I" re- rrlg'a IO.I‘I Imulate ;}S 130.65%
-E 10 : : EGO O Post-Irrigation (Observed) _L ngD 124.30%
= ! : §40 ‘g 80
0 | I | | : I | L | I ! § .:E-:.
820 s 40 | 38.36% 39:89%
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 8 2
. . Z, Y 0
% Change In COﬂC. IS +957% Winter Spring Summer Autumn Winter Spring Summer Autumn

23/05/2022 EGU GENERAL ASSEMBLY 2022



4. Conclusion

= The SWAT model successfully simulated streamflow and nitrate loads in the Cidacos River Watershed

with very good statistical performance

=  Qverestimation or underestimation when simulating extreme values (high or low) for both streamflow

and nitrate loads

= There was significant increase in streamflow, nitrate loads, and nitrate concentration in the post-

irrigation period particularly in the summer and autumn when irrigation was highest
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