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Improvements on the monthly precipitation spatial pattern characterization using a set of remote sensing products.

Objectives

| - C | S K p rOJ e Ct OBJECTIVE.:;N %:R'II'(I-:IE PRESENT

Understand the local

o o Evaluate the contribution of relationships between climatic
G u a d a I q u IVl r remote sensing data as an variables and others
explanatory variable of the (topography, vegetation
spatial pattern of response, etc...).

precipitation.

Living Lab

Downscale weather forecasting
and climate projection models
to the spatial resolution
required by the user
community.

Produce climate models for
locations lacking an established
network of weather stations,
where remote sensing is the
only data source.
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Study Area: Guadalquivir Basin Living Lab (Spain)
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Image 1: Locations of the European I-CISK Living Labs.
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Study Area: Guadalquivir Basin Living Lab (Spain)
CORINE land cover 2000

CORINE Land Cover 2000 -Rice fields| 213 -Mixed forest|313
DConﬁnuous urban fabric| 111 I:,Vineyards|221 -Natural grasslands|321
-Discontinuous urban fabric|112 DFruit trees and berry -Moors and heathland|322

plantations|222
Dlndustrial or commercial units|121 -Sclerophyllous vegetation|323
Road and rail networks and -Olive groves|223 -Transitional

associated land|122

E]Pastures 1231 -Beaches, dunes, sands|331

-Port areas|123 -Annual crops associated with Bare rocks|332
permanent crops|241

I:lAirportsl 124 -Sparse!y vegetated areas|333

-Mineral extraction sites| 131 -Complex cultivation patterns|242 -Burnt areas|334

-Dump sites|132 -Land principally occupied by -Glaciers and perpetual
agriculture, with significant areas of
-Construcrion sites|133 natural vegetation | 243 -Inland marshes|411

DGreen urban areas|141 Peat bogs|412

-Sport and leisure facilities| 142 -Agro-forestry areas|244 -Salt marshes|421

-Non-irrigated arable land|211 -Broad~leaved forest|311 -Salines]422

I:IPermanently irrigated land|212 -Coniferous forest|312 :Interﬁdal flats|423

Image 3: CORINE Land Cover 2000 for the study area.
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Study Area: Guadalquivir Basin Living Lab (Spain)

CORINE Land Cover category Surface ha CORINE Land Cover category Surface ha
Discontinuous urban fabric 28447.64 ha Agro-forestry areas 1115049.84 ha
Industrial or commercial units 17800.57 ha Broad-leaved forest 653045.35 ha
Road and rail networks and associated Coniferous forest 754745.26 ha
land 880.10 ha Mixed f ; 28970.65 h
Port areas 853.27 ha xeda fores : a
irports 2640.30 ha Natural grasslands . 489255.41 ha
Mineral extraction sites 15101.24 ha Sclerophyllous vegetation 1169106.27 ha
Dump sites 1459.68 ha Transitional woodland-shrub 1225695.66 ha
Construction sites 6944.21 ha Beaches, dunes, sands 7711.61 ha
Green urban areas 568.85 ha Bare rocks 12943.92 ha
Sport and leisure facilities 4266.34 ha Sparse]y Vegetated areas 436111.29 ha
Non-irrigated arable land 2549189.81 ha Burnt areas 3198.41 ha
Permanently irrigated land 460716.54 ha inland marshes 38740.52 ha
R!ce fields 39926.51 ha Salt marshes 12257.01 ha
Vineyards 106030.65 ha -

- - Salines 13550.33 ha
Fruit trees and berry plantations 189613.37 ha | dal f 944.50 h
Olive groves 1385900.79 ha ntertidal flats : a
Pastures 139.53 ha Water courses 13357.14 ha
Annual crops associated with permanent Water bodies 70826.63 ha
crops 17913.27 ha Coastal lagoons 26.83 ha
Complex cultivation patterns 744908.53 ha Estuaries 5430.86 ha
Land principally occupied by agriculture, Sea and ocean 2527.61 ha
with significant areas of natural
vegetation 300989.03 ha

Image 3: CORINE Land Cover 2000. Surface by category inside the study area (ha)
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Study Area: Guadalquivir Basin Living Lab (Spain)
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Graph 1: Precipitation, NDVI and NDWI tendency line follows a pattern with a lag between peaks that are investigated in this study.
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Methodology NDWI variable
NDVI variables )
~N Data *MODO09A1.006 500m resolution, 8 days product.
M *MOD13Q1 250m resolution, 16 days product. A J
adquisition Y, ~
eFilter QA: Modland_QA, Internal_Snow_Flag, Mod35_snow, Fire_flag;
. \ . . . .
eFilter QA: Modland_QA, Internal_Snow_Flag, Mod35_snow, Qfl'Jlihty Cirrus_detected; Cloud_state, Cloud_flag, Aerosol_quality, sur_refl_vzen (<3500)
e Fire_flag; Cirrus_detected; Cloud_state, Cloud_flag, HEEE J
filter Aerosol_quality, sur_refl_vzen (<3500) J N
eExpression: ([NIR]-[SWIR])/([NIR]+[SWIR])
N NDWI *NIR:band2, SWIR:b6
o Iculati
eCover overlap second over the first image of the month. o )
Monthly
aggregation Y, N
v ¥ eCover overlap of the 4 images from the month in the order: Week3, Week2,
N onthly Week1, Week4

eFilter out urban areas. aggregatio )
*Modal filter to gather NDVI value over urban areas from » NDVI n
vegetation located in a 3 pixel window.

eFilter out urban areas
NDWI

*Modal filter to gather NDWI value over urban areas from vegetation located in a 3
pixel window.

eMonthly mean NDVI value from the time series 2000-2019.

J

*Monthly mean NDWI value from the time series 2000-2019.

N
. o NDVI
eExpression: (Month NDVI)-(Climatic monthly NDVI)
NDVI anomaly
anomaly J N DWl
eClimatic monthly NDWI — Month NDWI
NDWI anomaly

anomaly
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Resu Its NDVI Modelled Precipitation (mm) 50 0 100 km

--0.2 -o.o o |_|o.4 |_|o.6 |:|o.8 |:|1.o [k R [0 []rs0 [0 2=

20th August 2000

Results: ~Meanaccumulated precipitation: 6.6mm Adjusted R*: 0.143 Adjusted R*: 0.144
Desy. est.:3 RMS: 2.51 RMS: 25.184

e

5 - 2 B apnad
: o S
33 t 2 ; .

T " W
2000 ’ Ly e R
. . » s s> W9
rainy T g _.
14th April 2000 o
Results: Meanaccumulated precipitation: 133.2mm Adjusted R2: 0.403 Adjusted R2: 0.469
Stand.Dev. : 64.5
RMS: 26.99 RMS: 29.37

Table 3: Precipitation Models developed with and without NDVI (dynamic variable) for August (dry) and April (rainy) 2000. Model

using NDVI offers an improvement on texture and adjusted R*
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Results

2000

- 600

06-

I
z HNNENNN

Total Precipitation (mm)
o o
S & o
.

ndvianom ndwianom

data
ndvi

ndvi ndwi
ndvianom
ndwi
ndwianom
NoNDVI

1 1
= N
o o

<4 paisnipy

— syjuow g+

— syjuow z+

- Jiuow L+

— syjuow o+

— syjuow g+

— syjuow z+

— yuow L+

— syjuow o+

- Syjuow €+

— syjuow z+

— yuow L+

— syjuow Qg+

— syjuow g+

— syjuow z+

— yuow L+

— syjuow o+

— syjuow g+

- syjuow z+

— yuow L+

— syjuow o+

— syjuow g+

— syjuow z+

— Yuow L+

— syjuow o+

— syjuow g+

— syjuow z+

- iuow L+

— syjuow o+

— syjuow g+

— syjuow z+

— yuow L+

- Ssyjuow g+

- syjuow ¢+

— syjuow z+

— yuow L+

— syjuow o+

— syjuow g+

- Ssyjuow z+

— yuow L+

— syjuow o+

— syjuow g+

— syjuow z+

— yuow L+

— syjuow o+

— syjuow g+

— syjuow z+

- iuow L+

— syjuow o+

12

11

10

Graph 2: Adjusted R? Results from the Regressions performed for year the 2000. In general, using remote sensing data

improves the model’s adjustment.
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Graph 3: Ditterence ot (Adjusted R4 Regression with dynamic variable) — (Adjusted R4 Regression only with Static variables) for

the year 2000. In general, using remote sensing data improves the model’s adjustment.
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Results Table 4: Difference Adjusted R? values w/dynamic variable minus Adjusted R? values w/o dynamic variables obtained for

the models developed for the year 2000.
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Discussion

Graph 4: Box plot of the Adjusted R? for the complete time
series (2000-2019). Variable year behaves differently.
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Graph 5: Box plot of the Adjusted R? for the complete time
series (2000-2019) sorted by month highlighting a strong

seasonal com ponent.

Graph 6: Box plot Adjusted R? for the complete time series (2000- 2019) sorted my remote
sensing variable time lag. Month +2 is slightly higher but not statistically significant.



EGU23, Vienna, Austria & Online | 24 April 2023. Hydrological Sciences, HS6.9
Improvements on the monthly precipitation spatial pattern characterization using a set of remote sensing products.

Discussion 02;
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Conclusions

Mean Test Points ERROR by land Cover and Month 2000

'
1000

Mean RMS

'
1500

Guadalquivir basin has a complex land cover
composition.

NDVI and NDWI from each land cover category
behave very differently to precipitation, introducing
noise to the model.

LABEL3
. Agro-forestry areas

. Airports

. Broad-leaved forest

. Complex cultivation patterns

. Coniferous forest

. Continuous urban fabric
Fruit trees and berry plantations
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Graph 8: Mean RMS by category of CORINE
x Land Cover and month, year 2000.

Image 5: Aerial image from the study
area.
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Improvements on the monthly precipitation spatial pattern characterization using a set of remote sensing products.
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