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Geospatial Analysis %

Many geospatial researchers
spend a majority of their time
doing "IT work."

B Data Management and Processing [l Research and Analysis



Benefits of Cloud-based Analysis

e Avoids the need to download duplicate copies of data
e Minimal setup time

e Increases the scale of possible analyses

e Improved reproducibility & replicability

e Can facilitate collaboration & sharing




& Google Earth Engine

Google's cloud platform for easy petabyte-scale analysis

of satellite imagery and other geospatial data.
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e Public Data Catalog

Data

Optical Boundary Terrain & Weather &

Imagery Data Land Cover Climate
100+ datasets added yearly 1+ PB of new data every month

... and upload your own vectors and rasters



e Geospatial Data

Data

e Optical e Precipitation
o Landsat, MODIS, AVHRR o GPM, TRMM, GSMaP
o Sentinel-2, Sentinel-3 o PERSIANN, CHIRPS
o GOES-16, GOES-17 e \Weather Reanalysis
e Boundaries o CFSR
o USGS HUCs o NCEP/NCAR Reanalysis
o WWF HydroSHEDS Basins o ECMWF ERAS, ERA5-Land
© Rivers Network e Weather Forecast
e Elevation o GFS, CFSV2, RTMA
o SRTM30M, NASADEM o ECMWF CAMS
NED

Climate Projections

O
o ALOS DSM o CMIP5 NEX-DCP30, NEX-GDDP
O

MERIT



9 HYCOM data

Data
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and datasets.
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https://code.earthengine.google.com/53f5d62c971c6d5101a58e9b03b6863a
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CcC 0O @ code.earthengine.google.com/SE
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Promoting Collaboration/Sharing



® 0 ® (0 Time Series Visualizatioa with X 4 N
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3 Earth Engine AP P/ DE
Coted i ~ Calendar heatmap
o Region reduction function
Formatting i 1
Chart PDSI data as a calendar heatmap. Set observation year as the x-axis variable, month as y-axis, and PDSI
@ Drogght severky value as color.
Import data dan s v %
=) Note that Altair features a convenient method for aggregating values within groups while encoding the chart
Recace deta (i.e., no need to create a new DataFrame). The mean aggregate transform is applied here because each month
Optional export has three PDS! observations (year and month are the grouping factors).
Servarto client transfer Also note that a tooltip has been added to the chart; hovering over cells reveals the values of the selected
Add date columns variables.
Rename and drop columns
Calendar heatmap < [18) alt.Chart(pdsi_df).mark_rect().encode(
x='Year:0',
Bar chart y="Month:0*,
Vegetation productivity color=alt.Color(
tmport and redice mx;::::(msn :1Q', scale~alt.Scale(scheme='redblue’', domainw(-5, 5))),
Prepare DataFrame alt.Tooltip('Year:0', title='Year'),
alt.Tooltip('Month:0', title="Month'),
DAY e chant alt.Tooltip('mean(PDSI):Q', title='PDSI’)
Dought and productivity relationship 1) .prope: (wi . ght=300)
Prepare DataFrames Mean of POSI
Scatter plot A
Patch-level vegetation mortality
2
Find a point of interest
Prepare Landsat collection o
Prepare DataFrame ! -2
Line chart
Past and future climate n
Future climate
Import and prepare
collection
Pre DataF e = /&
RS AL ggegereEieace
Past climate Yoar
Reduce collection and
prepare DataFrame
Combine DataFrames The calendar heat map is good for interpretation of relative intra- and inter-annual differences in PDSI.
= Charts However, since the PDSI variable is rep d by color, estimating absolute values and de of
- Precipitation difference is difficult.
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C 0O code.earthengine.google.com

GO g|€ Earth Engine Q, Search places and datasets...

Link b676c3a6039fe. save - [ Run - [ Reset - [ Apps inspector [TLISTY Tasks

- Imports (1 orint (...) to write to this console.
» var geometry: Polygo

ertices

1 var stats = ee.ImageCollé on( 'HYCOM/sea_temp_salinity') o
2 .filterDate('2022-01-81'Q82023") Property values by feature 4
3 .filter(ee.Filter.eq('expe™Qgent', '930')) —— water_temp_0  ——— water_temp_100 water_temp_50
4 .select(['water_temp_0', 'wa temp_50', 'water_temp_100']) 10
5~ .map(function (img) { =
6 return ee.Feature(null, 3
7 img.multiply(@.001) <
8- . reduceRegion({ § 0
9 reducer:ee.Reducer.mean(), [
10 geometry: geometry, a o SR
11 bestEffort:true
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C 0O @ code.earthengine.google.com/&

GO gle Earth Engine Q, Search places and datasets... @ R :

Link b676¢3a6039fe.. N seve N o - reset [ aee S]]

- Imports (1 entry) B Use print(...) to write to this console.
» var geometry: Polygon, 4 ver
var stats = ee.ImageCollection('H
.filterDate('2022-01-01', '2023%)
.filter(ee.Filter.eq('experiment’,
.select(['water_temp_0', 'water_temp_50
.map(function (img) {
return ee.Feature(null,
img.multiply(0.001)

. reduceRegion({
reducer:ee.Reducer.mean(),
geometry: geometry,
bestEffort:true

}) -10
13 ) 2ty Sl P i SR ol DR Sanl S SR U Dl S
14 }); Feature (labeled by system.index)
15 print(ui.Chart.feature.byFeature(stats));
16
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Earth Engine Apps

Dynamic, publicly accessible user interfaces for Earth Engine analyses.

Get started.



https://www.earthengine.app/

e

4> Ocean Timeseries Investigator X

CcC 0O & google.earthengine.app/view/ocean » o

Earth Engine Apps

<+

MODIS Ocean Temperature - Time Series
Inspector

Click a location to see its time series of ocean temperatures.
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https://google.earthengine.app/view/ocean

Aaron Zuspan
o @aazuspan

Ever wonder where #EarthEngine analysis is taking

place? & WA

| scraped all 57 million lines of public #GEE code to
find the coordinates of every | Point ever created.

Plus, some other interesting insights on the data and
modules that people use l

milion polets used in pablic Google Earth Engne scripts

11:37 PM - Mar 5, 2022 - Twitter Web App
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High resolution mapping of global surface water
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Thank you!

Tyler Erickson, PhD
Developer Advocate
Google Earth Engine
githubr€om/tylere
twitter.com/tylerickson
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