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MAPA: User organization description

• User: Ministry of Agriculture, Fisheries and Food

• Country: Spain
• Subdirección de Regadíos in relation to Water 

Consumption
– Misión ppal de la Subdirección con respecto a la aplica ción de 

la DMA y Directiva de Nitratos

• Projects where the organization has been/is involve d
– GSEland 2005 – 2008 (as reviewer )

– Geoland 2004 – 2007 (CHE reviewer)
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Inland Water Quality: Nitrogen Surplus

• In Spain the Inland Water Consumption service is 
composed by: 
– M2.5 Crops Acreage Map from RS HR images

(Validated in Phase I with external data)

– W.Q.1.5 Nitrogen surplus application per GSE Land 
crop group and aoi (Validated in Phase II with external 
data)

• Adapted BNAE DB (Spanish Agricultural Nitrogen Bala nce 
Model) to GSE Land crop groups and area of interest .

• Maps and Tables of Nitrogen Surplus on Irrigated Cr ops per 
Irrigation Unit and year of studied.

• Coverage of the service 
National coverage of service / Product delivered pe r 
basin:

– Júcar River Basin  (GSE Land Phase I and II) 40.713 Km2
– Guadalquivir Tributaries (GSE Land Phase III) 29.00 0 Km2
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M2.5 Crops Acreage Map from RS HR images

Technical Characteristics

• Digital Land Cover Map on arable land on the Júcar B asin

• Semiautomatic product

• Based on the combination of:

– Spanish MCA dataset made with orthophoto interpretation and field work

– Supervised classification of a multitemporal set of MR/H R images

• Focussed on irrigated arable land to provide downstream se rvices on WQ 

• Reference data has been: Landsat 5 TM images year 20 05 and 2004; MCA 
(Spanish LC/LU Map), Orthophoto and DEM of Spanish S IG PAC and CLC 2000

• Working scale of the product is derived from pixel size of Landsat 5 TM, that is 
between 1:75.000 and 1:100.000. MMU unit is a pixel  of 30 m.

• Geometric precision is 45 m (1,5 pixels)

• Overall accuracy > 80%

• Data type delivered to the client : raster 

• Final product: GIS compatible map
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M2.5 Crops Acreage Map from RS HR images
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M2.5 Crops Acreage Map from RS HR images

BLOCK 1 BLOCK 2 BLOCK 3 BLOCK 4
% % % %

TRAINING SAMPLES 0,54 1,99 2,36 2,07
VALIDATION SAMPLES 4,51 4,16 6,72 4,97

Editing Training Areas

Produce r confusion ma tr ix

Non 
irriga te d 
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Irrigate d 
o live  tre es

Vinerya rds-
o live tree s

Fruit tree s-
vine ya rds Orchard

Gre enhou
se crops TOTAL

Non irr igated a rab le  la nd 88,29 5,81 0,00 0,30 2,72 1,17 0,13 0,16 0,57 0,02 0,00 0,03 0,73 0,07 100,00
Irriga te d crops :Fodde r 9,48 86,41 0,01 0,58 0,06 0,03 1,71 0,94 0,02 0,04 0,00 0,00 0,71 0,00 100,00

Irriga te d Spring cr ops 13,28 85,51 0,00 0,07 0,08 0,06 0,11 0,34 0,06 0,00 0,00 0,00 0,49 0,00 100,00
Irriga te d summer  crops 16,00 80,28 0,35 0,73 0,42 0,15 0,64 0,47 0,02 0,00 0,00 0,02 0,91 0,00 100,00
Rice 0,00 0,10 99,62 0,00 0,00 0,01 0,11 0,00 0,01 0,00 0,00 0,00 0,16 0,00 100,00
Irriga te d vineya rds 0,23 0,01 0,00 40,48 58,68 0,25 0,00 0,01 0,05 0,00 0,18 0,10 0,00 0,00 100,00
Non irr igated vine yards 0,60 0,01 0,00 0,01 98,01 0,13 0,00 0,00 0,07 0,00 0,14 1,03 0,00 0,00 100,00

Non irr igated fruit tre es 0,04 0,00 0,00 0,00 0,10 99,83 0,00 0,00 0,02 0,00 0,00 0,00 0,00 0,00 100,00
Irriga te d fruit tree s : Citrics 0,17 0,36 0,01 0,03 0,06 0,64 97,00 0,94 0,34 0,09 0,00 0,00 0,36 0,00 100,00
Irriga te d fruit tree s : Other 0,00 0,01 0,00 0,00 0,00 0,00 0,00 99,99 0,00 0,00 0,00 0,00 0,00 0,00 100,00
Non irr igated o live tree s 0,04 0,00 0,00 0,00 0,05 0,03 0,00 0,00 99,87 0,00 0,00 0,00 0,00 0,00 100,00
Irriga te d olive trees 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 100,00 0,00 0,00 0,00 0,00 100,00
Orchar d 0,01 0,00 0,00 0,00 0,00 0,03 0,00 0,00 0,00 0,00 0,00 0,00 98,41 1,56 100,00

User  confusion m atrix

Non 
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se crops

Non irriga te d a rable  la nd 97,90 35,65 0,05 10,65 1 6,13 5,42 0,51 3,96 5,69 3,89 13,07 20,09 24,51 65,73
Irrigated crops :Fodder 0,18 9,30 0,01 0,36 0,01 0,00 0,12 0,41 0,00 0,16 0,00 0,00 0,42 0,00
Irrigated Spring crops 0,68 24,28 0,00 0,12 0,02 0,01 0,02 0,39 0,03 0,03 0,00 0,00 0,75 0,00
Irrigated summe r cr ops 1,09 30,17 0,87 1,58 0,15 0,04 0,15 0,73 0,01 0,05 0,00 0,92 1,85 0,08
Rice 0,00 0,01 9 8,92 0,00 0,00 0,00 0,01 0,00 0,00 0,00 0,00 0,00 0,13 0,08
Irrigated vineya rds 0,02 0,01 0,00 86,94 2 1,29 0,07 0,00 0,01 0,03 0,00 36,93 4,10 0,00 0,00
Non irriga te d vine yar ds 0,07 0,01 0,00 0,05 6 2,16 0,06 0,00 0,00 0,07 0,00 49,25 74,53 0,00 0,15
Non irriga te d fruit tr ee s 0,01 0,00 0,00 0,01 0,13 93,58 0,00 0,00 0,03 0,00 0,75 0,15 0,00 0,00
Irrigated fruit tre es : Citrics 0,05 0,58 0,15 0,30 0,09 0,79 99,19 6,28 0,90 5,02 0,00 0,10 3,25 0,99
Irrigated fruit tre es : Othe r 0,00 0,00 0,00 0,00 0,00 0,00 0,00 88,21 0,00 0,00 0,00 0,00 0,00 0,00
Non irriga te d olive  tre es 0,00 0,00 0,00 0,01 0,03 0,01 0,00 0,00 93,23 0,00 0,00 0,10 0,00 0,00
Irrigated oliv e tr ee s 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 90,85 0,00 0,00 0,00 0,00
Orcha rd 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 69,08 32,98
TOTAL 100 100 100 100 100 100 100 100 100 100 100 100 100 100

Overall Accuracy 90 %

Training samples Validation samples

Producers Accuracy

Users Accuracy

Classification and Internal Validation
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M2.5 Crops Acreage Map from RS HR images

• User validation performed with independent data set of ground truth of 
annual agricultural survey (Frame Area Survey)  per formed in 2005.

– Data provided by MAPyA
– Sample units are “segments” of 700m x 700m located i nside the MTN grid 

of 1 *1 km.
– The area frame is composed by blocks of 10* 10 cell s with three segments 

repeated with the same pattern. 
– Sample rate was 1,5 %
– The segments DB was adapted to GSE Land nomenclatur e

Overall Accuracy 80 %
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W.Q.1.5 Nitrogen surplus application per GSE 
Land crop group and aoi

• Products

– Adapted BNAE DB (Spanish Agricultural Nitrogen Bala nce 
Model) to GSE Land crop groups and area of interest .

– Maps and Tables of Nitrogen Surplus on Irrigated Cr ops per 
Irrigation Unit and year of studied.

• Technical Characteristics
– GIS raster maps of Nitrogen surplus and a derived m ap of nitrogen 

doses through agricultural practices per aoi defined  by the user 
(irrigation areas of interest to MAPA).

– Minimum mapping unit is the aoi to be defined by the  user in each 
case.

– The product is dated on a given year, which should be the year of 
collection of land cover and ancillary data (2004, 2005)



9��������	�
��
������������	
�	��������������
������

W.Q.1.5 Nitrogen surplus application per GSE 
Land crop group and aoi
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Database can be updated
• Per date 
• Per aoi

• Mineral 
Fertilization
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• Other Organ ic
• Seed
• Biological  
fixation

• Crop Extraction
• Volatilization due to

- Mineral Fertilization
- Manure
- Other Organic

• Gas Emission due to:
- Mineral Fertilization
- Manure
- Other Organic
- Crop W aste
- Crop Burnt
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W.Q.1.5 Nitrogen surplus application per GSE 
Land crop group and aoi

• WQ 1.5 Nitrogen Balance on irrigated crops
– Per Crop group and irrigation Unit (Input from BNAE 2005)
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W.Q.1.5 Nitrogen surplus application per GSE 
Land crop group and aoi

• WQ 1.5 Nitrogen Balance on irrigated crops
– Total Crops per Irrigation Unit (Input from BNAE 20 05)

Ni trogen Legend (Kg/Ha)

Irrigation U nit(20    40]

(60   80]

(80   100]

(10 0  150]

(15 0 - 20 0]

(20 0  250]

(>  250 )

(4 0   60] R ivers

H ighw ay

R oads



12��������	�
��
������������	
�	��������������
������

W.Q.1.5 Nitrogen surplus application per GSE 
Land crop group and aoi

RISK INDEX
Define and quantifies subsoil 

contamination risk 

NITROGEN BALANCE
by GSELand Crop Group

Nitrogen Excess from 
fertilization

HYDROLOGICAL BALANCE
Adapted  to GSELand Crop 

Group
Water Excess

COMPARISON 

GSELand results vs. “Nitrates Survey Study ”
7 Irrigation Communities

M2.5
Surfaces obtained by EO data 

(2005 Landsat Images) 

GSELand 
FASE I

GSELand 
FASE II

Hydrological  BALANCE and results
“Nitrates Survey Study”

Vulnerable Sites 2004 y 2005
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160,
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Estudio 
Nitratos
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Concentración 
nitratos en 

excedente (mg/l)
Riesgo de contaminación

Índice Riesgo 
contaminación 

por nitratos

Reserv a del 
suelo (mm)

Exceso agua 
(mm/año)

(*) Exceso N (Kg/ha 
año)

• “Validation” is performed against available data fro m surveys. These surveys are carried 
out at different scale and at different aggregation  units, thus comparison is not 
immediate and uncertainty is great

• Further comparison is foreseen. It will be performe d against other Studies related to 
Nitrogen Balance in Júcar Basin. 

• Nitrogen Balance results compared with ground surve ys in 7 
Irrigation Communities (year 2004)

 Irrigation 
Community 

survey

 Station 
Code

Number 
Station

Villa de Ondara 030004 Ondara GIRONA 0905004

Irrigation UnitRESULTS for the COMPARISON wiht 
THE IRRIGATION COMMUNITY 

VILLA DE ONDARA
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Product Reviewed: Nitrogen Surplus, Júcar

• Some comments on the products
– Have achieved initial expectations

– Validation for M25 OK

– Validation for WQ15 needs more testing against real field data, but that 
was out of the scope of the project at this stage a s BNAE works on 
statistical data.

• For the Subdirección General de Regadíos (SRG) prod ucts are 
useful as: 

– M25: 
• Has a generic use: territorial layer to be included  in GIS management 

capacities of SRG

• Specific use as thematical geographic layer to foll ow Environmental 
Monitor Programme of National Irrigation Plan (Hori zon 2008) for WQ 15.

– WQ1.5

• Site location and planning for the Nitrates Survey on Irrigation
Communities.
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Users’ feedback

Inland Water Quality

GMES Land User Meeting 
22-23 October, 2007
Madrid

Rocío Wojski: rwojskip@mapya.es
Manuel Navarro: mnacomal@mapya.es

Subdirección General de Regadíos

Ministerio de Agricultura Pesca y Alimentación (MAPyA)


