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https://www.descarteslabs.com/
https://www.cargill.com/
https://www.indigoag.com/atlas-insights
https://www.usda.gov/
https://www.nass.usda.gov/
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https://www.nass.usda.gov/Publications/Todays_Reports/reports/cropan20.pdf
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https://ansi.org/
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https://www.nass.usda.gov/Statistics_by_State/Iowa/Publications/County_Estimates/2020/IA-CtyEst-Corn-18-19.pdf
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https://scikit-learn.org/stable/
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https://scikit-learn.org/stable/modules/generated/sklearn.linear_model.LassoCV.html


 

 

𝑦 =  𝛼 + ∑ 𝑋′𝛽′ + 𝜖
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https://scikit-learn.org/stable/modules/generated/sklearn.dummy.DummyRegressor.html#sklearn.dummy.DummyRegressor
https://scikit-learn.org/stable/modules/generated/sklearn.linear_model.LinearRegression.html
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https://scikit-learn.org/stable/modules/generated/sklearn.svm.SVR.html
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https://scikit-learn.org/stable/modules/generated/sklearn.neural_network.MLPRegressor.html
https://scikit-learn.org/stable/modules/generated/sklearn.gaussian_process.GaussianProcessRegressor.html
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https://scikit-learn.org/stable/modules/generated/sklearn.ensemble.RandomForestRegressor.html?highlight=randomforestregressor
https://scikit-learn.org/stable/modules/generated/sklearn.ensemble.ExtraTreesRegressor.html
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https://scikit-learn.org/stable/modules/generated/sklearn.model_selection.GridSearchCV.html
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https://quickstats.nass.usda.gov/
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https://geodata.iowa.gov/dataset/county-boundaries-iowa
https://lpdaac.usgs.gov/
https://earthengine.google.com/
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https://www.python.org/
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https://www.ncdc.noaa.gov/
https://www.ncdc.noaa.gov/cdo-web/
https://www.ncdc.noaa.gov/data-access/land-based-station-data/land-based-datasets/global-historical-climatology-network-ghcn
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https://www.psl.noaa.gov/
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https://cran.r-project.org/
https://rstudio.com/
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山东省冬小麦单产监测与预报方法研究

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

http://dx.doi.org/10.3389/fenvs.2014.00017
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http://dx.doi.org/10.1016/j.agrformet.2004.02.006
http://dx.doi.org/10.1016/j.agrformet.2004.07.005


 

ruta = "/content/drive/My Drive/TFM DigitalAgri/Counties/" 

 

now=datetime.now() 

current_time=now.strftime("%H:%M:%S") 

print ("Hora inicio: ",current_time) 

 

#Definimos las fechas de inicio y fin de la colección 

start_date='2000-01-01' 

end_date='2019-12-31' 

 

#Buble for para calcular y extraer los índices de cada condado de 

una forma automática 

for file in os.listdir(ruta): 

    if file.endswith(".geojson"): 

        try: 

          name = file.split(".")[0] 

          now=datetime.now() 

          current_time=now.strftime("%H:%M:%S") 

          print("A las:",current_time,"se inicial el calculo de",na

me) 

          path_file = os.path.join(ruta, file) 

          #print(file) 

          county = batch.Import.table.fromGeoJSON(path_file) 

          county_1 = county[0].geometry() 

 

          #Creamos una colección de imágenes 

          coleccion = ee.ImageCollection('MODIS/006/MOD13A2').selec

t('EVI').filterBounds(county_1)\ 

                    .filterDate(start_date, end_date)\ 

          coleccion2 = ee.ImageCollection('MODIS/006/MOD13A2').sele

ct('NDVI').filterBounds(county_1)\ 

                    .filterDate(start_date, end_date)\ 

           



 

          escala=10 

          grafico=chart.Image.series(**{ 

                'imageCollection': coleccion, 

                'region': county_1, 

                'scale': escala, 

            }) 

          grafico2=chart.Image.series(**{ 

                'imageCollection': coleccion2, 

                'region': county_1, 

                'scale': escala, 

            }) 

 

          formatter = dt.DateFormatter('%Y-%m-

%d')  # Specify the format - %b gives us Jan, Feb... 

          locator = dt.MonthLocator()  # every month 

 

          df=grafico.dataframe 

          df2=grafico2.dataframe 

          #df = df.append(df2) 

 

          df.reset_index(inplace=True) 

          df2.reset_index(inplace=True) 

 

          df = df.append(df2) 

 

          df.rename(columns={'index': 'Fecha'}, inplace=True) 

 

          df['Anno'] = pd.DatetimeIndex(df['Fecha']).year 

          df['Mes'] = pd.DatetimeIndex(df['Fecha']).month 

 

          r = df.groupby(['Anno', 'Mes']).mean() 

 

          r['NDVI'] = r['NDVI'].round(0) 

          r['EVI'] = r['EVI'].round(0) 

         

          ruta_csv = ruta+'NDVI Data por County/' 

          r.to_csv (r'{}{}.csv'.format(ruta_csv, name), index = Tru

e, header=True) 

          print("Todo bien con {}".format(name)) 

        except: 

          print("ERROR: Algo ha ido mal con {}".format(name)) 

 

now=datetime.now() 

current_time=now.strftime("%H:%M:%S") 

print ("Hora fin: ",current_time) 



 

import os 

import pandas as pd 

 

ruta = '/content/drive/My Drive/TFM DigitalAgri/superdataset.csv' 

path_file = os.path.join(ruta)  

SDS = pd.read_csv(path_file) 

 

#Se eliminan las columnas con valores únicos. 

valor_unico = SDS.columns[SDS.nunique() <= 1] 

SDS = SDS.drop(columns = valor_unico) 

 

#Se eliminan las columnas con >10% de valores ausentes 

porcentage_MAX_NAN = 0.1 

max_cel_NAN = SDS.count()*porcentage_MAX_NAN 

SDS = SDS[SDS.columns[SDS.isnull().sum()<max_cel_NAN]] 

 

#Se imputan los valores ausentes con la media de la columna 

SDS = SDS.fillna(SDS.mean()) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

from sklearn.model_selection import GridSearchCV  

   

# defining parameter range  

param_grid = {'fit_intercept': ['True','False'],   

              'normalize': ['True','False'], 

              'copy_X': ['True','False']}   

   

grid = GridSearchCV(LinearRegression(), param_grid, refit = True, v

erbose = 3)  

   

# fitting the model for grid search  

grid.fit(X, y)  

 

# print best parameter after tuning  

print("***********************************") 

print(grid.best_params_)  

   

# print how our model looks after hyper-parameter tuning  

print(grid.best_estimator_)  

 

print(grid.best_index_) 

 

 

 



 

MAE_list = [] 

MAPE_list = [] 

R2_list = [] 

Explicacion_var = [] 

Error_max = [] 

 

for año in range(2000,2019): 

 

    filtro_año_test = X['ANIO'] == año 

    filtro_año_train = X['ANIO'] != año 

 

    Año_train = SDS[filtro_año_train] 

    Año_test = SDS[filtro_año_test] 

 

    X_train = Año_train.drop(columns = 'Yield') 

    X_train = X_train.drop(columns = 'ANSI') 

    y_train = Año_train['Yield'] 

 

    X_test = Año_test.drop(columns = 'Yield') 

    X_test = X_test.drop(columns = 'ANSI') 

    y_test = Año_test['Yield'] 

 

    linear_regression = LinearRegression(fit_intercept=True, normal

ize=True, copy_X=True, n_jobs=None) 

    linear_regression.fit(X_train,y_train) 

 

    y_pred = linear_regression.predict(X_test) 

    error = abs(y_test - y_pred) 

   

    print("***ANALISIS DEL ERROR***") 

 

    MAE = mean_absolute_error(y_test, y_pred) 

    print("El MAE es:",MAE) 

 

    MAPE = MAE/y_test.mean() 

    print("El MAPE es:",MAPE) 

 



 

    R2 = r2_score(y_test, y_pred) 

    print("El R2 es:",R2) 

 

    explicación_var = explained_variance_score(y_test, y_pred) 

    print("La explicación de la varianza es:",explicación_var) 

 

    error_max = max_error(y_test, y_pred) 

    print("El error máximo es:",error_max) 

 

 

    MAE_list.append(MAE) 

    MAPE_list.append(MAPE) 

    R2_list.append(R2) 

    Explicacion_var.append(explicación_var) 

    Error_max.append(error_max) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

#install.packages("tidyverse") 

library("tidyverse") 

 

#install.packages("foreign") 

library("foreign") 

 

#install.packages("data.table") 

library("data.table") 

 

#install.packages("reshape2") 

library("reshape2") 

 

input_path_wea <- "C:/Users/Miguel Angel/OneDrive/Master Digital-

Agri/TFM - Trabajo Final de Máster/Data Sources Nuevas/Weather/" 

output_path <- "C:/Users/Miguel Angel/OneDrive/Master Digital-

Agri/TFM - Trabajo Final de Máster/Preproceso/Event tables/" 

input_path_sat <- "C:/Users/Miguel Angel/OneDrive/Master Digital-

Agri/TFM - Trabajo Final de Máster/Data Sources Nuevas/Satelital 

Indexes/" 

input_path_yield <- "C:/Users/Miguel Angel/OneDrive/Master Digital-

Agri/TFM - Trabajo Final de Máster/Data Sources Nuevas/Datos USDA 

Corn/" 

 

####### 

# Wea # 

####### 

weas <- list.files(input_path_wea, pattern=".csv") 

 

for(r in 1:length(weas)){ 

data <- as.data.table(fread(paste0(input_path_wea, weas[r]))) 

 

data[, ANIO:=as.numeric(substring(DATE,1,4))] 

 

data[, MES:=as.numeric(substring(DATE,6,8))] 

 

data[,c("STATION","NAME","DATE"):=NULL,with=F] 

 

# Media por fecha de todas las estaciones (na.rm=T) 

 

data <- data[, lapply(.SD,function(x){mean(x, na.rm=T)}), 

by=c("ANIO","MES")] 

 

att_estatico <- c("LATITUDE", "LONGITUDE", "ELEVATION") 



 

 

 

data <- data[, (att_estatico) :=lapply(.SD,function(x){mean(x, 

na.rm=T)}), .SDcols = att_estatico] 

 

data[,ANSI:=str_sub(weas[r],end=-5)] 

 

setcolorder(data, c("ANSI","ANIO","MES")) 

 

# Darle la vuelta: Trasponerla 

latitude <- unique(data$LATITUDE) 

longitude <- unique(data$LONGITUDE) 

elevation <- unique(data$ELEVATION) 

 

data <- data[,-c("LONGITUDE","LATITUDE","ELEVATION")] 

 

for(i in 1:length(names(data[,-c("ANIO","ANSI","MES"),with=F]))){ 

  data_estudio <- cbind(data[,c("ANIO","ANSI","MES"),with=F], 

                        data[,names(data[,-

c("ANIO","ANSI","MES"),with=F])[i],with=F]) 

   

  data_estudio_t <- reshape(data_estudio,  

                            timevar = "MES", 

                            idvar = c("ANSI","ANIO"), 

                            direction = "wide") 

   

  if(i==1){ data_new<- data_estudio_t}else{data_new <- 

merge(data_new, data_estudio_t,by=c("ANIO","ANSI"))} 

} 

 

data_new[, LONGITUDE:=longitude] 

data_new[, LATITUDE:=latitude] 

data_new[, ELEVATION:=elevation] 

 

setcolorder(data_new,c("ANSI","ANIO","LONGITUDE","LATITUDE","ELEVAT

ION")) 

 

fwrite(data_new, paste0(output_path, "wea_", weas[r])) 

print(paste0("Va por el condado ", weas[r],"\n")) 

} 

 

# Tabla de eventos  

 

############ 

# Satelite # 

############ 

 

sates <- list.files(input_path_sat, pattern=".csv") 

for(r in 1:length(sates)){ 



 

#Dato enero con la media de los demás eneros 

 

data <- as.data.table(fread(paste0(input_path_sat, sates[r]))) 

 

att_estatico <- c("NDVI","EVI") 

data_enero <- data[Mes==1, lapply(.SD,function(x){mean(x, 

na.rm=T)}), .SDcols = att_estatico] 

 

data<- 

rbind(data,as.list(c(2000,1,data_enero$EVI,data_enero$NDVI))) 

 

# Ansi 

 

data[,ANSI:=str_sub(sates[r],end=-5)] 

 

setnames(data, "Anno", "ANIO") 

 

setnames(data, "Mes", "MES") 

 

 

setorder(data, "ANSI","ANIO", "MES") 

setcolorder(data, c("ANSI","ANIO", "MES")) 

 

# Trasponerla 

 

for(i in 1:length(names(data[,-c("ANIO","ANSI","MES"),with=F]))){ 

  data_estudio <- cbind(data[,c("ANIO","ANSI","MES"),with=F], 

                        data[,names(data[,-

c("ANIO","ANSI","MES"),with=F])[i],with=F]) 

   

  data_estudio_t <- reshape(data_estudio,  

                            timevar = "MES", 

                            idvar = c("ANSI","ANIO"), 

                            direction = "wide") 

   

  if(i==1){ data_new<- data_estudio_t}else{data_new <- 

merge(data_new, data_estudio_t,by=c("ANIO","ANSI"))} 

} 

 

fwrite(data_new, paste0(output_path, "sat_", sates[r])) 

print(paste0("Va por el condado ", sates[r],"\n")) 

} 

 

# Tabla de eventos 

 

######### 

# Yield # 

######### 

 



 

yield_name <- list.files(input_path_yield, pattern=".csv") 

 

data_yield <- 

as.data.table(fread(paste0(input_path_yield,yield_name))) 

setnames(data_yield,c("Data Item","County 

ANSI","Value","Year"),c("Data_Item","ANSI","Yield","ANIO")) 

names_buenos <- c("ANIO","ANSI","Yield") 

 

data_yield_new <- data_yield[Data_Item %in% c("CORN, GRAIN - YIELD, 

MEASURED IN BU / ACRE"),names_buenos,with=F] 

 

for(i in 1:length(unique(data_yield_new$ANSI))){ 

  data_estudio <- data_yield_new[ANSI %in% 

unique(data_yield_new$ANSI)[i],] 

   

  fwrite(data_estudio, paste0(output_path, 

"yie_",unique(data_yield_new$ANSI)[i],".csv")) 

  print(paste0("Va por el condado ",  

unique(data_yield_new$ANSI)[i],"\n")) 

} 

 

################## 

# UNIÓN POR ANSI # 

################## 

 

output_path_ansi <- "C:/Users/Miguel Angel/OneDrive/Master Digital-

Agri/TFM - Trabajo Final de Máster/Preproceso/Final event tables/" 

 

 

ansi <- unique(as.numeric(str_sub(list.files(output_path, 

pattern=".csv"),5,-

5)))[!is.na(unique(as.numeric(str_sub(list.files(output_path, 

pattern=".csv"),5,-5))))] 

 

 

files <- list.files(output_path, pattern=".csv") 

 

data_ONI <- as.data.table(fread(paste0(output_path,"ONI.csv"))) 

data_QBO <- as.data.table(fread(paste0(output_path,"QBO.csv"))) 

data_NAO <- as.data.table(fread(paste0(output_path,"NAO.csv"))) 

data_SOI <- as.data.table(fread(paste0(output_path,"SOI.csv"))) 

 

for(i in 1:length(ansi)){ 

  data_yield <- 

as.data.table(fread(paste0(output_path,"yie_",ansi[i],".csv"))) 

  data_wea <- 

as.data.table(fread(paste0(output_path,"wea_",ansi[i],".csv"))) 

  data_sat <-  

as.data.table(fread(paste0(output_path,"sat_",ansi[i],".csv"))) 



 

   

  data_aux <- merge(data_yield,data_wea,by=c("ANSI","ANIO")) 

  data <- merge(data_aux, data_sat, by=c("ANSI","ANIO")) 

   

  data <- merge(data, data_SOI, by=c("ANIO")) 

  data <- merge(data, data_NAO, by=c("ANIO")) 

  data <- merge(data, data_ONI, by=c("ANIO")) 

  data <- merge(data, data_QBO, by=c("ANIO")) 

   

   

  fwrite(data, paste0(output_path_ansi, ansi[i],".csv")) 

  print(paste0("Va por el condado ", ansi[i],"\n")) 

} 

 

###################### 

# Final superdataset # 

###################### 

 

output_path_final <- paste0("C:/Users/Miguel Angel/OneDrive/Master 

Digital-Agri/TFM - Trabajo Final de 

Máster/Preproceso/","Superdataset/") 

 

superdataset <- c() 

 

for (i in 1:length(list.files(output_path_ansi,pattern=".csv"))){ 

   

  data <- 

data.table(fread(paste0(output_path_ansi,list.files(output_path_ans

i,pattern=".csv")[i])))   

   

  if(i==1){superdataset <- data}else{superdataset <- 

rbind(superdataset, data,fill=T)} 

   

  print(paste0("Va por el fichero ", 

list.files(output_path_ansi,pattern=".csv")[i])) 

} 

 

fwrite(superdataset, paste0(output_path_final, "superdataset.csv")) 


