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MAPA: User organization description

User: Ministry of Agriculture, Fisheries and Food
Country: Spain
Subdireccion de Regadios in relation to Water

Consumption

— Mision ppal de la Subdireccion con respecto a la aplica cion de
la DMA Yy Directiva de Nitratos

Projects where the organization has been/is involve d

— GSEland 2005 — 2008 (as reviewer )
— Geoland 2004 — 2007 (CHE reviewer)




Inland Water Quality: Nitrogen Surplus

e In Spain the Inland Water Consumption service is
composed by:
— M2.5 Crops Acreage Map from RS HR images
(Validated in Phase | with external data)
— W.Q.1.5 Nitrogen surplus application per GSE Land

crop group and aoi (Validated in Phase Il with external
data)

» Adapted BNAE DB (Spanish Agricultural Nitrogen Bala  nce
Model) to GSE Land crop groups and area of intere st

 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:
— Jacar River Basin (GSE Land Phase land I1) 40.713 Km2
— Guadalquivir Tributaries (GSE Land Phase 1ll) 29.00 0 Km2




M2.5 Crops Acreage Map from RS HR images

Technical Characteristics

e Digital Land Cover Map on arable land on the JiucarB  asin
e 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: Landsat5 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)
e Overall accuracy > 80%

 Datatype delivered to the client : raster
e Final product: GIS compatible map




M2.5 Crops Acreage Map from RS HR images

Motil la deg Palancar

DE LAPLANA

Leyenda de Cultivos Sup. (ha) %

|:] Superficie Arable en Secano

Non irrigated arable land 837.791,64 48,68

Arroz

Rice 17.128,44 1,00

Vifiedo Regadio
- Irrigated vineyards 61.846,11 3,99

Vifiedo Secano

Non irrigated vineyards 93.900,78 5,46

Frutales Secano

Non irrigated fruit trees 217.530,63 12 64
|:| Citricos Regadio

Irrigated fruit trees: citrics 214.954,38 12,49
- IrrlgatearzuftJ trees other 31.009,41 1,80

Oli
I Qlivar o029 i e rees 93.887,91 5,46
|:| Olivar Regadio

Irrigated olive trees 4.641,30 0,27
- C. Intensivo en Regadio

Orchard/Greenhouse crops 18.447,84 1,07
|:| Herbaceos en Regadio: Forrajes

Irrigated crops. Foddér 12.252,15 0,71
- C. Herbaceos en Regadio de Primavera

Irrigated spring crops 31.106,61 1,81
- C. Herbaceos en Regadio de Verano

Irrigated summer crops 53.731,89 3,12
- C. Herbaceos en Regadio No Regado

Irrigated in MCA but not in the 2005 images 32.646,78 1,90
Total SuperficieAgrl'coIa 1.720.875,87 100,00

Total Arable Land

[ ]

Supefficie No Agricola
Non Arable Land




M2.5 Crops Acreage Map from RS HR images

Training samples Validation samples

Classification and Internal Validation

BLOCK 1 | BLOGK 2 | BLOCK3 | BLOCK 4
% % % %
TRAINING SAMPLES 0.54 1,09 2.36 2.07
VALIDATION SAMPLES 4,51 4,16 6,72 4,97

Editing Training Areas

Overall Accuracy 90 %

Producer confuson matix
| 1 | ) )
Rice Irrig ated irri,;;)Ped irri ’;; Ped frlurrmI %r?:g : frlurrnI gni[:s i g‘ao 2 d Imgated |Vineryards- fFrittrees Orchard Greenhou TOTAL
PrOducerS ACCUI’aCy vineyards vineyards | fruittrees Citrics . Other . olive tees olive trees| oive trees | vineyards Se crops
Non irigated arable land | 8820 | 5,81 0,00 030) 272 117 0.1 0.1 057 0,07 0.0 003 0,73 0,07 100,00
Iigate d crops :Fodder | 9 - 41 001 053] 006 0031 171 09 002) 00 000 000) 071 QM 100 0
Imigat d Spring crops | YSer confusion matrix
lrigate d symmer crops ) . . . ) A ]
Rice . _Non Irrigate d Irrigated | . .Non . _Non ”T'ga‘ed Ir_ngated . _Non Imigaed |Vineryards |Fruit trees Greenhou
i v m irrinated Rce X d irigaed irrgated | fruit rees: | fruit rees : | irrigated live t dlive t . ds Orchard
Jﬁ_’\"'g nair‘reig ;’t':: v?r:e?/ard 5 US ers AC curac vineyards 1; neyards | fruit trees Citrics Oter olive trees [°'V€ T€eS Ive trees f vineyar se crops
Non irigated fruit tees |Nonirrigaed ar y 0,05 10,69 16,13 5,42 0,5]] 3,94 5,69 3,89 13,07 20,09 2451 65,7 |
lrigated fruittrees: dtrif Imigated crops:Fodder 0,14 9.3d 001! 0,39 001 0,00 0,12 0.4]] 0.00 0 15' 0,00 0,00! 042 0.0
Irrigated fruittrees: Oth¢lmigated Spring crops 0,64 2424 000 0,12 0,02 0.0 0,02 0,39 0,03 003] 0,04 0,00| 075 0,00
Non irigated olive treed Irrigated summercrops 1,09 30,17 0,87 1,59 0,15} 0,04 0,19 0,73 0,01 0,05 0,00 0,92 1,85] 0,08]
Inigated olive trees Rice 0.0d 0,01 9892 0.09 000 0.0 0,01} 0.0d 0.00 000 0.0 0.00 013 0,08
Orchard Irrigated vineyards 0,07 0,01 0,00 86,94 2129 0,07 0.0d 0,01 0,03 0,00] 36,93 4.10] 0,00] 0,00}
Non irrigated vineyards 0,07 0,07 0,00 0,08 62,16 0,09 0,00 0,00 0,07 0,00 49,29 74,53 0,00} 0, 15
Nonirrigated fruit rees 0.0 0.00 0,00 0.0; 013 93,59 0.0 0.0 0.03 0,00 0.7 0.15 0,00 0.00]
lmigated fuittrees: Citrics 0.05 0.5 015 0.3 0,09 0.79 99.19 6.2 0.90 5,02 0.0 0.10 325 0,99
Irrigated fuittrees: Other 0,04 0,00 0,00 0,0q 0,00] 0,00 0,04 88,21 0,00 0,00] 0,00 0,00 0,00] 0,00}
Nonirigatedolive trees 0.00 0,00 000 0.01 003 0,01 0.00 0.00 93 25' 0,00 0.00 0.10 0,00 0,00]
Irrigated olive rees 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]
Orchard 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 69.0§| 32, Qq
TOTAL 104 100 100 104 100 100 104 100 100 100 100 100 100' 10q|




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

Sfamplekunits are “segments” of 700m x 700m located | 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
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Overall Accuracy 80 %




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

e 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.

e 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)




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

BNAE 2004/05 * Minera

Fertilization

* Manure

M25 2005 - |nputs — « Other Organic

Statistical data - gical

Agricultural Land Use - Outputs per province fixation

« Crop Extraction
« VVolatilization due to

y - Mineral Fertilization
. - Manure
WQ 1.5 Nutrient Surplus - Other Organic
lication no Em'SS'ij l(\j/ILIJr?etroal Fertilization
Database can be updated Applica - Manure

- Other Organic
e Perdate Cropw o

J Per aoi - Crop Bumnt

/ \‘ Total crops per Irrigation Unit
‘ ad q

Per crop & Irrigation Unit
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W.Q.1.5 Nitrogen surplus application per GSE
Land crop group and aol

« WQ 1.5 Nitrogen Balance on irrigated crops
— Per Crop group and irrigation Unit (Input from BNAE 2005)

NTROGEN LEGEND (Kg/Ha)

&

Sumpluss +
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W.Q.1.5 Nitrogen surplus application per GSE
Land crop group and aol

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

Nitrogen Legend (Kg/Ha)
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W.Q.1.5 Nitrogen surplus application per GSE
Land crop group and aol

GSELand

M2.5

Hydrological BALANCE and results

FASE | Surfaces obtained by EO data —

(2005 Landsat Images)

Vulnerable Sites 2004 y 2005

A,

NITROGEN BALANCE
by GSELand Crop Group

Nitrogen Excess from
fertilization

GSELand
FASE Il

T A

HYDROLOGICAL BALANCE

Adapted to GSELand Crop
Group
Water Excess

v

RISKINDEX

Define and quantifies subsoil
contamination risk

A,

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

”
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* Nitrogen Balance results compared with ground surve ysin7
Irrigation Communities (year 2004)
. Irrigation .
RESULTS for the COMPARISON wiht Community Sétagon Nsum.ber Irigation Unit
tat
THE IRRIGATION COMMUNITY survey e oo
VILLA DE ONDARA villa de Ondara| 030004 Ondara GIRONA | 0905004
% indice Riesgo Concentracion
®) Excesg N (Kg/ha Exces/o ?gua Res:arvadel contaminacion Riesgo de contaminacion nitratos en
afio) (mm/afio) suelo (mm) por nitratos excedente (mg/l)
Naranjo | Mandarino Nar Man Nar Man Nar Man Nar Man Nar Man
Estudio 160, Moderado- Moderado-
Nitratos 1234 163,3 3 1718 | 712 71,2 278 394 Ato Ato 340,4 420,4
Citricos Citricos Citricos Citricos Citricos Citricos
GSElLand 975 163 223 Moderado-Alto 264,8

* “Validation” is performed against available data fro
out at different scale and at different aggregation
immediate and uncertainty is great

*  Further comparison is foreseen. It will be performe

Nitrogen Balance in Jicar Basin.

units, thus comparison is not

m surveys. These surveys are carried

d against other Studies related to
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Product Reviewed: Nitrogen Surplus, Jucar

« 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.

e For the Subdireccion General de Regadios (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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