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Motivation

Google’s cloud technology is changing how we I:)
process/analyze spatial data Google CloudPatorm
Data Storage Data Processing Customized Requests
Google Cloud Google Earth Engine Google Code Editor

Google Earth Engine
[ DR
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Daily data from global datasets:
* remote sensing
e climate

Result is reassembled
... into a finished image
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Google’s cloud technology is changing how we I)

process/analyze spatial data

Google Cloud Platform

Data Storage
Google Cloud

Daily data from global datasets

remote sensing
climate

Data Processing
Google Earth Engine

Sub-units are distributed

Result is reassembled
... into a finished image

This requires
programming!
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Climate Engine is a free web application for
visualizing summaries of remote sensing and climate data
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GET MAP LAYER Change Colors ~ Add Layers ~ Apply Mask ~ Download Data~ Get Link Reset Forms
Variable (2)
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Dataset: (2) NEVI

MODIS Terra/Aqua 16-Day v
Variable: (2)

NDVI (Vegetation Index) v
Computation Resolution (Scale): @
500 m

Processing ()

Calculation

Values s
Statistic:

Mean s

Time Period (3)
(Period of Record:2000-02-18 to 2017-10-25)
Season

Last 60 Days of Data v

Start Date:
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End Date:
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Climate Engine Features

Customized requests

Datasets

Variable (3)
Type:
| Climate %)
Dataset: (3)
| Ul METDATA/gridMET CFS Reanalysis
N CHIRPS Precipitation
Variable: (7) e

| PPT (Precipitation)

>J

Computatior cimate
DPS (Dew Point Temperature)
400{] m (1';24 ETo (ASCE Grass Reference Evapotranspiration)
¥ PPT (Precipitation)
PPT-ETo (Potential Water Deficit)
RMIN (Min Rel. Humidity)
RMAX (Max Rel. Humidity)
SPH (Specific Humidity)}
SRAD (Downward Radiation)
TMEAN (Mean Temperature)
TMIN (Min Temperature)
TMAX (Max Temperature)
VS (Wind Speed)
Fire Indices
BI (Burning Index)
ERC (Energy Release Component)
FM100 {100-HR Dead Fuel Moisture)
FM1000 (1000-HR Dead Fuel Moisture)
Drought Indices
PDSI (Palm. Drought Sev. Ind.)
EDDI (Evap. Demand Drought Index)
SPI (Standard. Prec. Index)
SPEI (Standard. Prec. Evap. Index)

Calculations

Average Conditions

Pmoessing @ Diﬂerencg From Average Conditions B
Percent Difference From Average Conditions

Calculation Percent Of Average Conditions
| Values v
Statistic:
| Total %]

Mean

Median

Maximum

Minimum

¥ Total

Time Periods

Time Period @
(Period of Record: 1978-01-01 to0 2017-11-10)
Season

Custom Date Range

[ Last 60 DEI!!’S of Data Entire Period of Record of Dataset
Last 15 Days of Data
Last 30 Days of Data
Start Date:
Last 90 Days of Data
2017-08-12 Last DJF (Dec-Feb)
Last MAM (Mar-May)
End Date: Last JJA (Jun-Aug)
2017-11-10 Last SON (Sept-Nov)

0 (Sep 2017 % |

October 2017 November 2017 L]

Su Mo Tu We Th Fr Sa sy Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa

3
10
17
24

12 i 2| 3 4 5/ 6 7 1 2/ 3 4
4 5 6 7 8 9 g 9 10 11/12 13 14 5 6 7 8 9 10
1/ 12| 13 14 15 16 15 16 17 18 18 20 21
18 19 20 21 22 23 22 23 24 25 26 27 28
25 26 27 28 29 30 29 30 31
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GIS Bells and Whistles

Mapping

Change Colors ~

Color Options:
map by tailoring the colorbar.

Colors

Color Palette:
Blue-Purple

Colormap Type:
Discrete

Number of Colors:
9 D)

o o o] coneri |

Add Layers -

Styling

Apply Mask~  Download Data~

Change properties of the colors on the

Get Link

Reset Forms

Change Colors -

Layers

AddLayers-  Apply \

Layers

Ciick the checkbox o load 2 layer onto the mep.

01 00 01

@ Map Layer

Custom KML Layers )
URL for KMU/KMZ

URL for KMU/KMZ

Administration 1 (Afrca)
Adinistration 2 (Afrca)
Liveiood Zones (FEWS)
Crop Zones [FEWS Africa)

US Hydrologic Unit Codes(HUC) 6-Gigt
US Hydrologic Unit Codes(HUC) 8-Gigt
Bailey EcoProninces
BLM Grazing Allotments
Aizona
Casfornia

Getlnk  ResetForms

02 03 04 05 06 07 08 09
NOVI

Masking

olors~  AddLayers-  ApplyMask=  Downioad Data~ Getlink  Reset Forms

Total Precipitat Mask
Target Perioc: 201706 APPly 2 mask to conceal pieces of

50 300 350 400 450 500 550 600
e man e

Precipitation {mm)

No Mask: Show Al Values
Srow Values Below 2 Max
 Show Values Above a Min
Snow Values Exterior to @

Desert Research Institute, University of Idaho
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GIS Bells and Whistles

Time Series

Points

Region: (3)

N —

I Y

I Y

I —

Ou(pom  fte Y

Polygons

How to Create/Update a Polygon

To create area-averaged data
over a custom polygon,
create/update the polygon: [l

How to create a polygon:
{1)Click % | @ onmap

{2) Click locations on map in
order of vertices

(3) Click initial vertex to close TR Satelite
polygon

How to delete a polygon:
(1) Click [ on map

How to name a polygon:
Enter a name for the polygon
{to put on graph). Click
UPDATE button.

My Field|

Ways to update a polygon:

(1) Drag polygon on map

(2) Drag polygon vertex on map
3) Modify vertex coordinates
here:
-116.093559,44.815089,
-116.088324,44 618133

Show triangle example

Custom Regions

How to Create/Add a Fusion Table

To create area-averaged data
over a custom region, add a
custom fusien table. O

How to Create a Fusion Table
Create your own from a KML file.
Tutorial | Create | Help

How to Add a Fusion Table
Enter fusion table info and then
click UPDATE

Fusion Table Id:
1Y1Y5e30X-xxkQnNK7T937

Column Name to Import:
MName

@Snow US counties exampla

Desert Research Institute, University of Idaho

ClimateEngin




plications

Annual variability in Sept-Nov rains

An agricultural

. N
a rce I I n ——— Make | Make | @ |ﬂ Map ‘ Figure/Data o Climate Engine
Map Graph

Nampa, ID [ cneors | [JRS—_—_—

Region: (7) o )

M. | Polygon Hﬂ@ Total Precipitation (gridMet) Print Download

Annual Averages for Sep 12 to Nov 10 " P " n
[ 90 P 1 (mm)

M Ag Plot near Nampa,D | #Data Source: METDATA/gridMET

4000 m (1/24-deg) daily dataset

Add another region 3

e 80 A
= (University of Idahc)
How to Create/Update a Polygon Time Series Calculation: (7) #Missing Value: -9999

| Summary Time Series %] 70 #Statistic: Total
To create area-averaged data 2000 R
over a custom polygon, (One Variable Analysis O Ag Plot near Nampay #Season: Sep 12 to Nov 10
create/update the polygon: Il E 60 #Year Range: 1979 - 2017

£ Area-Average over Polygon from

How to create a polygon: Variable 1 : 50 vertices (Lon,Lat):
(1) Click | @ onmap ] -116.652491,43.459647,-116.64305,4
(2) Click iocations on map in Variable 1 (z) _.'g 40 #Alternative Name: Ag Plot near
(c‘av)ug&‘ilr;::?enexm close Type: £ 1 I 1 I ¥ I I Nampa,ID
N | Climate Bl o I | I I I #Date(yyyy), Precipitation (mm)

P 2 30 1980 38.4619
How to delete a polygon: Iva,llﬂhh;‘e.(@ e £ E 1981 26.6123
(1) Glick 7] on map | PPT (Preci B F 20 1982 74.3887

Computation Resolution (Scale): (7) 1983 38.7449
How to name a polygon: 14000 m (1/24-deg) Bl 10 1984 44.5535
Enter a name for the polygon Year Statistic: 1985 41.1062
(to put on graph). Click | Total B o 1986 46.6693
LTI 3 1987 10.2002
S :::;:::gedoormar&m 01 to 2017-11-10) 1988 30.7450

H el -10

Season iy I z =z N N w ™ 1989 37.9033
Ways to update a polygon: [ Gustom Day Range I = ] 2 ° 3 I = = 1990 20.1876
(1) Drag polygon on map

(2) Drag polygon vertex on map

Climatetngine Data Source:ME'

DATAJGHEMET undefined daiy dataset (Ui

1991 50.3211

(3) Modify vertex coordinates 3 Start Day: [ Sept ¢ ‘LZ‘ Zoom in by clicking and dragging a window in time in either x o y direction. 1992 40.4361
here: O <tcr Piace or Location | Center Map | [End Day: [ Nov +( 10%] Drag legend to desired location. 1993 9.3267
Google Year Range: | 1979+ |10( 2017+ 1994 47 5680

-116.652491,43.459647,
‘-‘ 16.64305,43.466375

|
Show triangle example
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A location along
the Red River in
Texas

ARKANSAS

[ S,
—

Desert Research Institute, University of Idaho

Applications

— Cumulative Precipitation in 2015:

2 flooding events and a flash drought

Cumulative Precipitation (gridMet) Print Download
Jan 1, 2015 through Jan 1, 2016
2000

-e- -94.2095E,33.5713N
-e- Climatology: 50 %
1750 Climatology: 5 - 95%
Climatology: 25 - 75%
Climatology: 25 - 75%

-
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1000

~
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o

Cumulative Precipitation (mm)
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o
o

N
v
o

o

-250

T0-10-5102
T0-€0-S102
T0-S0-ST0Z
T0-20-S10Z
T0-60-5T0Z
T0-T1-S102
T0-10-9102
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Applications

Fire

Snow

Palmer Drought Severity Index (PDSI) _ _
(ngdMet) -6 -5 -4 -3 -I2 -I1 1I é 3 4 5 6
®

Target Period: 2014-07-01 to 2014-07-14 Palmer Drought Severity Index (PDSI)
Historical Period: 1979 - 2014

2014 Carleton Complex Fire:
dry soil moisture conditions

Median NDSI Difference from Average
(MODIS 16-Day)

Target Period: 2015-01-01 to 2015-03-31

= U
-0.5 -04 -0.3 -0‘.2 -0‘.1 0{0 0{1 0{2 03 04 05
NDSI Difference from Average

Howoeil = S L e
Gnv-mog
R

s

2015 Snow Drought:

normalized snow index
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