

    
      
          
            
  
Earthshot

Earthshot is a central python package for projects at Eartshot Labs.


User Guide


	Installation

	Examples









Indices and tables


	Index


	Module Index


	Search Page










            

          

      

      

    

  

    
      
          
            
  
Installation

Installation instructions go here…





            

          

      

      

    

  

    
      
          
            
  
Examples

A bunch of examples can go here!
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earthshot.core



	earthshot.core.mon_stats

	earthshot.core.normalize









            

          

      

      

    

  

    
      
          
            
  
earthshot.core.mon_stats


	
earthshot.core.mon_stats.bands_avgs(bands, img_col)[source]

	




	
earthshot.core.mon_stats.months_dict()[source]

	




	
earthshot.core.mon_stats.months_list()[source]

	







            

          

      

      

    

  

    
      
          
            
  
earthshot.core.normalize


	
earthshot.core.normalize.distribution_plot(title, hist, edges, x, pdf, cdf)[source]

	




	
earthshot.core.normalize.img_col_range(img_col, area_of_interest=None, scale_m: int = 1) → list[source]

	Get the [min, max] of an image Collection given optional
area of interest and scale (meters).






	
earthshot.core.normalize.img_range(img, area_of_interest=None, scale_m: int = 1) → list[source]

	Get the [min, max] of an image given optional
area of interest and scale (meters).






	
earthshot.core.normalize.img_scale(img, min=None, max=None, area_of_interest=None, scale_m: int = 1)[source]

	




	
earthshot.core.normalize.normal_dist_plot(data, n_bins: int = 50, n_dist: int = 1000) → None[source]

	







            

          

      

      

    

  

    
      
          
            
  
earthshot.water



	earthshot.water.water_common

	earthshot.water.water_viz









            

          

      

      

    

  

    
      
          
            
  
earthshot.water.water_common


	
earthshot.water.water_common.bboxes() → dict[source]

	A dictionary of common bounding boxes.









            

          

      

      

    

  

    
      
          
            
  
earthshot.water.water_viz


	
earthshot.water.water_viz.add_ee_layer(self, ee_image_object, vis_params, name)[source]

	A method for displaying or layering Earth Engine image tiles to folium map.






	
earthshot.water.water_viz.folium_display(the_map) → None[source]

	Display a folium map with layer control.






	
earthshot.water.water_viz.folium_map(**kwargs) → folium.folium.Map[source]

	




	
earthshot.water.water_viz.legend(palette: tuple, title: str = 'Legend Title (-)', plot_width: int = 500, plot_height: int = 75, minimum: float = 0, maximum: float = 1) → None[source]

	Create a stand-alone legend.
:param palette: tuple of colors
:param title: str for title
:param plot_width: int
:param plot_height: int
:param minimum: float of values to include
:param maximum: float of values to include


	Returns

	None but displays a legend bar in a Jupyter Notebook.
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      	add_ee_layer() (in module earthshot.water.water_viz)
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      	folium_display() (in module earthshot.water.water_viz)
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      	legend() (in module earthshot.water.water_viz)
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  All modules for which code is available
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  Source code for earthshot.core.mon_stats

import ee

month_numbers = [ii + 1 for ii in range(12)]
## ee dictionaries are sorted, so this motivates the leading 2digit number
month_names = [
    "01_Jan",
    "02_Feb",
    "03_Mar",
    "04_Apr",
    "05_May",
    "06_Jun",
    "07_Jul",
    "08_Aug",
    "09_Sep",
    "10_Oct",
    "11_Nov",
    "12_Dec",
]


[docs]def months_list():
    return ee.List(month_numbers)



[docs]def months_dict():
    return ee.Dictionary(dict(zip(month_names, month_numbers)))



# monthly averages for each band
[docs]def bands_avgs(bands, img_col):
    # Iterands
    ee_bands = ee.Dictionary(dict(zip(bands, bands)))

    # This one is not very useful as a dictionary as the
    # information is encoded in the object anyway, but do it
    # that way for consistency. Use values() to recover a list.
    # The default sorting by key is annoying
    # ee_months = ee.List.sequence(1, 12)
    ee_months = months_dict()

    # Iterators
    # Monthly averages
    def band_avgs(band_key, band):
        def mon_avg(month_key, month):
            img_mon = img_band.filter(ee.Filter.calendarRange(month, month, "month"))
            img_mon_mean = img_mon.mean().set("month", month).set("band", band)
            img_mon_len = img_mon.size()
            return img_mon_mean

        img_band = img_col.select([band])
        mon_avgs = ee.ImageCollection.fromImages(
            ee_months.map(mon_avg).values().flatten()
        )
        return ee.ImageCollection(mon_avgs)

    # What is the sample size? == len
    def band_lens(band_key, band):
        def mon_len(month_key, month):
            return img_band.filter(
                ee.Filter.calendarRange(month, month, "month")
            ).size()

        img_band = img_col.select([band])
        mon_lens = ee_months.map(mon_len).values().flatten()
        return mon_lens

    # the iteration
    bands_avgs = ee_bands.map(band_avgs)
    bands_lens = ee_bands.map(band_lens)

    return {"avgs": bands_avgs, "lens": bands_lens}





            

          

      

      

    

  

    
      
          
            
  Source code for earthshot.core.normalize

import ee
import numpy as np
import scipy.special

from .. import water

bboxes = water.water_common.bboxes

from bokeh.layouts import gridplot
from bokeh.plotting import figure, output_file, show

## A different way of finding the min max. Found after the fact of the below.
## Not that different, but maybe more efficient on the server.
## https://gis.stackexchange.com/questions/313394/normalization-in-google-earth-engine
[docs]def img_range(img, area_of_interest=None, scale_m: int = 1) -> list:
    """Get the [min, max] of an image given optional
    area of interest and scale (meters)."""
    if area_of_interest is None:
        area_of_interest = bboxes()["world"]

    min = (
        img.reduceRegion(
            ee.Reducer.min(), area_of_interest, bestEffort=True, scale=scale_m
        )
        .values()
        .getInfo()
    )
    max = (
        img.reduceRegion(
            ee.Reducer.max(), area_of_interest, bestEffort=True, scale=scale_m
        )
        .values()
        .getInfo()
    )

    # probably not the best way to handle this
    if len(min) > 1 or len(max) > 1:
        raise ValueError("Passed image has multiple bands")

    return [min[0], max[0]]



[docs]def img_col_range(img_col, area_of_interest=None, scale_m: int = 1) -> list:
    """Get the [min, max] of an image Collection given optional
    area of interest and scale (meters)."""
    if area_of_interest is None:
        area_of_interest = bboxes()["world"]

    min = img_range(img_col.min(), area_of_interest)[0]
    max = img_range(img_col.max(), area_of_interest)[1]

    return [min, max]



[docs]def distribution_plot(title, hist, edges, x, pdf, cdf):
    p = figure(title=title, tools="", background_fill_color="#fafafa")
    p.quad(
        top=hist,
        bottom=0,
        left=edges[:-1],
        right=edges[1:],
        fill_color="navy",
        line_color="white",
        alpha=0.5,
    )
    p.line(x, pdf, line_color="#ff8888", line_width=4, alpha=0.7, legend_label="PDF")
    p.line(x, cdf, line_color="orange", line_width=2, alpha=0.7, legend_label="CDF")

    p.y_range.start = 0
    p.legend.location = "center_right"
    p.legend.background_fill_color = "#fefefe"
    p.xaxis.axis_label = "x"
    p.yaxis.axis_label = "Pr(x)"
    p.grid.grid_line_color = "white"
    return p



[docs]def normal_dist_plot(data, n_bins: int = 50, n_dist: int = 1000) -> None:
    # Normal Distribution
    # data = np.random.normal(mu, sigma, 1000)
    mu = np.mean(data)
    sigma = np.std(data)
    hist, edges = np.histogram(data, density=True, bins=n_bins)

    x = np.linspace(data.min(), data.max(), n_dist)
    pdf = 1 / (sigma * np.sqrt(2 * np.pi)) * np.exp(-((x - mu) ** 2) / (2 * sigma ** 2))
    cdf = (1 + scipy.special.erf((x - mu) / np.sqrt(2 * sigma ** 2))) / 2 * hist.max()

    title = "Normal Distribution (μ=" + str(mu) + ", σ=" + str(sigma) + ")"
    p1 = distribution_plot(title, hist, edges, x, pdf, cdf)
    show(p1)
    return None



[docs]def img_scale(img, min=None, max=None, area_of_interest=None, scale_m: int = 1):
    if min is None or max is None:
        min_max_list = img_range(
            img, area_of_interest=area_of_interest, scale_m=scale_m
        )
        if min is None:
            min = min_max_list[0]
        if max is None:
            max = min_max_list[1]
    img_scaled = img.unitScale(ee.Number(min), ee.Number(max))
    return img_scaled





            

          

      

      

    

  

    
      
          
            
  Source code for earthshot.water.water_common

import ee


[docs]def bboxes() -> dict:
    """A dictionary of common bounding boxes."""
    return {
        "n_america": ee.Geometry.BBox(-178.2, 6.6, -49.0, 83.3),
        "world": ee.Geometry.BBox(-180.0, -90, 180, 90),
        "conus": ee.Geometry.BBox(-124.8, 24.8, -67.0, 49.4),
        "roi_or_1": ee.Geometry.BBox(-124.1, 42.88, -123.6, 43.38),
    }





            

          

      

      

    

  

    
      
          
            
  Source code for earthshot.water.water_viz

from bokeh.io import output_notebook
from bokeh.plotting import figure, output_file, show
from bokeh.palettes import brewer, colorblind
import ee
import folium
from .water_common import bboxes
from IPython.display import Image

_ = output_notebook()


[docs]def add_ee_layer(self, ee_image_object, vis_params, name):
    """A method for displaying or layering Earth Engine image tiles to folium map."""
    map_id_dict = ee.Image(ee_image_object).getMapId(vis_params)
    folium.raster_layers.TileLayer(
        tiles=map_id_dict["tile_fetcher"].url_format,
        attr='Map Data &copy; <a href="https://earthengine.google.com/">Google Earth Engine</a>',
        name=name,
        overlay=True,
        control=True,
    ).add_to(self)



# Add EE drawing method to folium.
folium.Map.add_ee_layer = add_ee_layer


[docs]def legend(
    palette: tuple,
    title: str = "Legend Title (-)",
    plot_width: int = 500,
    plot_height: int = 75,
    minimum: float = 0,
    maximum: float = 1,
) -> None:
    """Create a stand-alone legend.
    Args:
        palette: tuple of colors
        title: str for title
        plot_width: int
        plot_height: int
        minimum: float of values to include
        maximum: float of values to include
    Returns:
        None but displays a legend bar in a Jupyter Notebook.
    """
    pal_len = len(palette)
    pal_dist = maximum - minimum
    width_color = pal_dist / pal_len
    x_locs = [
        minimum + 0.5 * width_color * ((2 * ii) - 1)
        for ii in range(pal_len + 1)
        if ii != 0
    ]
    # print(width_color)
    # print(x_locs)

    legend = figure(title=title, plot_width=plot_width, plot_height=plot_height)

    _ = legend.vbar(
        x=x_locs,
        top=[0] * pal_len,
        bottom=[1] * pal_len,
        width=width_color,
        color=palette,
    )
    show(legend)
    return None



# hmpf, no real gain
[docs]def folium_map(**kwargs) -> folium.Map:
    folium_map = folium.Map(**kwargs)
    return folium_map



[docs]def folium_display(the_map) -> None:
    """Display a folium map with layer control."""
    the_map.add_child(folium.LayerControl())
    display(the_map)
    return None
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