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Objective

« This exercise is designed to provide hands-on data access and
visualization experience for using OpenEl and ECOSTRESS ET data.
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Outline

There are two parts to this Exercise:

1. Search, visualize, and download field level and regional
evapotranspiration (ET) data from the OpenET portal for different crops.

2. Search, download, and examine ECOSTRESS ET.

Note: Some of the homework questions will be based on these exercises.
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1.0 Search, Visualize, and Download OpenET Data

°
q [ ] « C & openetdataorg o % 0@ :
o Whatis | HowloUse | \ouodotagies KOO | pp1 | AQ | Newsroom | About | Contac
ing the Biggest Data Gap €7 10U | Matnodolag loown | APL | FAQ | Nowstoom | About  Cotact
Home Data UseCases  Accuracy

Choose to view data by fields or by grids.

Go to https.//openetdata.org/

ates.

eeeeee

View Field Summaries View Gridded D

1. Click on Explore Data.

OpenET provides data at different scales. You can view the data
summarized for millions of individual fields or in the original raster format, or
you can create a custom report to define your own boundaries, time frames,
and data summaries.

2. Select View Field Summaries:
—

« Keep Select Year to 2021. T
 Make sure Field View is selected. -

« Turn on Cities display.

« Change ET units to mm.

200mi L—01
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https://openetdata.org/

1.0 Search, Visualize, and Download OpenET Data

3. Gotozoomlevel 5 or 6 and
locate the U.S. state of
Nebraska.

4. Joomin further to level 14 to
focus on the Milford area
(west of Lincoln).

« Select any field in this area
by moving the cursor over
the field. You will see a
graph showing monthly ET
for 2021.

5. Click on the field to open the
time series window.
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1.0 Search, Visualize, and Download OpenET Data

* You will get the ensemble mean ET

tfimeseries.

* Note the latitude-longitude center —

of this region (not the field).

 Note the area of the field, crop

type, and field ID.
- Examine the Range of ET.

- Examine ET values by selecting

each model.

- Select and examine
Cumulative (top left in the
timeseries window) ET.
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lore.etdata.dra/#14/40.7654/-97.0627 h %« 0@ :

&= DataOptions

To download the timeseries
data click on Download Data
and save the ET data in

preferred format. ‘
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Exercise 1a: Questions

Answer the following questions based on Exercise 1. an ET multi-year time series (Step )

i)  Write down the latitude - longitude and field ID number.

i)  What was the crop type of the field you chose?

i) Note the ensemble ET values (with units) for July of 2016 to 2021.
Iv) Which year and month had the highest ET for this field?

v) Which year had maximum cumulative ETe
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Optional Exercise

« Repeat all the steps in Exercise 1a but for a field in California with
crop type other than the one you chose in Nebraska.

« Examine how the annual pattern of ET changes compared to the
field/crop chosen in Nebraska.
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1.0 Search, Visualize, and Download OpenET Data

1b. Explore ET for a Custom Region oo am—

- Methodologies PI | FAQ | Newsroom | About | Contac
OPEN'T ing the Biggest Data Gap €7 Data oo lssues | AP FAQ il comest

Home  ExploreData  UseCases  Accuracy

Choose to view data by fields or by grids.

N
Go to hitps://openetdata.org/ o &

Improved water management across the westem Unite  ites. Using the Data Explorer, users can explore ET data at the-

field scale for millions of individual fields oré original quarter-acre resolution of the satellite data.

1. Click on Explore Data e -

OpenET provides data at different scales. You can view the data
summarized for millions of individual fields or in the original raster format, or
you can create a custom report to define your own boundaries, time frames,
and data summaries.

2. Select View Gridded Data
3. Click on Draw Custom Area

RasterView @ Field View @ New Here? Take a Tour!

Cities

2 About Crop Type A Powered by

and Field Boundaries »»» Draw Custom Area 44«
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200mi L—0 1
Map data ©2022 Google, INEGI | Terms of Use
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1.0 Search, Visualize, and Download OpenET Data

one . € > C & explore.tdata.orglcustom#10/37.5011/-120.8648 6% 0@ : |
4. Turn on Cities display and change _
. OPEN=T
ET units to mm.
5. /oom to any area of your choice e v
° SeleCT Draw ReCtangle °fi;:ﬂf&iﬂfﬁfé§§ffﬂiaﬁon
« Draw arectangle for a custom
region. Make sure that the area
does not exceed 1000 Ha. L P———

series” to get data specific to
the area drawn on the map.

« Once you draw the rectangle,
Run Timeseries option will
appear. Click and plot

timeseries of ET.

Selected Area: 993.08 ha k¢
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1.0 Search, Visualize, and Download OpenET Data

6. Selected Area Timeseries for monthly ET
time will be plotted

Click on Copy Shape to Clipboard
to save the coordinates of the
rectangle.

Select PT-JPL model (one that is also
used for calculating ECOSTRESS ET)
from the list of models.

On the bottom right select
Additional Variables and click on
Precip (gridMET).

Select Download Data and save the
data as csv file for further analysis.
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Exercise 1b: Questions

Answer the following questions based on Exercise 1a ET multi-year time series

(Step 6):

i) Press g

8 + V (on Mac) or right click (Windows) to paste the

coordinates of the rectangle saved on the clipboard. You will
need these later.

ii)  Examine how PT-JPL ET differs from the Ensemble mean ET. Note how
they differ.

i) Does the ET maximum occur at the same time as the Precipitation
maximumy?e

What would this mean for water availability in the region you chose
over the annual cyclee¢
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2.0 Search, Download, Examine ECOSTRESS ET.

Go to
hitps://appeears.earthdatacloud.nasa.gov/  prmresm Ly

@ AppEEARS Extract ¥ Explore  Help ¥ ®) & avmehta v

Area

1. Login with NASA EarthData username.
Welcome to AppEEARS!

o Application for Extracting and Exploring Analysis Ready Samples (A00EEARS)
2.  Select Extract — Point

The Application for Extracting and Exploring Analysis Ready Samples (AopEEARS) offers a simple and efficient way to
access and transform geospatial data from a variety of federal data archives. AopEEARS enables users to subset
geospatial datasets using spatial, temporal, and band/layer parameters. Two types of sample requests are available: point
samples for geographic coordinates and area samples for spatial areas via vector polygons. Sample requests submitted to
AppEEARS provide users not only with data values, but also associated quality data values. Interactive visualizations with
summary statistics are provided for each sample within the application, which allow users to preview and interact with their
samples before downloading their data. Get started with a sample request using the Extract option above, or visit the Help
page to learn more.
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https://appeears.earthdatacloud.nasa.gov/

2.0 Search, Download, Examine ECOSTRESS ET.

3. A window will open for data selection. Extract Point Sample
Enter a name to identify your sample. | Bt e o s

Point4

Upload coordinates from a file Uploaded coordinates (ID, Category, Lat, Long): 4
.....................................

(] i 1 37.66303677, -121.005865
[ ] | n 'I' e U o q C o o r I n a te S OX 'I- e -I- e : Drop a CSV file containing the coordinates or click here to select 1 37.66303677, -120.974942
4 : the file. Coordinates can also be entered manually in the uploaded : 37.6938733, -120.974942
y  coordinates box. 1 37.6938733,-121.005865
1

coordinates of the box you chose in | et oo it ity s

y  each coordinate on a separate line.

OpentT (Exercise 1b) and saved on the | e

3. Latitude - latitude in decimal degrees (-90 to 90)

1

1

1

' 1

| . 1 4. Longitude - longitude in decimal degrees (-180 to 180) 1
CIIp board - ! /
- z
. 1 '

-------------------------------------

Start Date End Date ©®

« Select Start Date: 1 July 2021

O Is Date Recurring?

« Select End Date: 31 July 2021
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2.0 Search, Download, Examine ECOSTRESS ET.

* |n Select layers to include in the sample, type ECOSTRESS.

Select ECOSTRESS Evapotranspiration PT-JPL— (use +) and select
EVAPOTRANSPIRATION_PT_JPL_Etdaily.

« Click Submit.
* You will see a notification at the top of the selection window:

Select the layers to include in the sample © Selected layers

ECOSTRESS Evapotranspiration PT-JPL X

70m, ISS-
ECO3ETPTJPL.001, 70m, ISS-dependent, (2018-07-09 to Present) © EVAPOTRANSPIRATION_PT_JPL_ETdaily der:en dot
© EVAPOTRANSPIRATION_PT_JPL_ETcanopy +
© EVAPOTRANSPIRATION_PT_JPL_ETinst +
© EVAPOTRANSPIRATION_PT_JPL_ETinstUncertainty +
@ F\/APNTRANSQPIRATINN PT .IPI FETintarrantinn -+

‘ » Submit I X Cancel

@ The point sample request was successfully submitted. An email notification will be delivered once the request is complete.
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2.0 Search, Download, Examine ECOSTRESS ET.

4. Click on Explore to check if the sample you requested is Done.
« Once Done, click in the down arrow.

« > C @ appeears.earthdatacloud.nasa.gov/explore [

&% EARTHDATA Other DAACs ~

@ AppEEARS Extract ¥  Explore  Help ~ ® & avmehta ~
]

Explore Requests Please see Sample Request Retention for details on expired requests.

Showing requests 1 - 31 of 31

« Prev - Next »

Request Type Status Details Date Submitted Date Completed
06-14-2022
. . : o
Point4 Point Sample & o 6:12:45 AM EDT [ L | u a
06-14-2022 06-14-2022
Point4 i il
= RoNESamp'e Done g 8:47:24 AM EDT 8:53:16 AM EDT - ﬂ ﬂ

NR_14.9n2%9 NAR_14_2n29 c— 1 a——

Click to Download
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2.0 Search, Download, Examine ECOSTRESS ET.

Download Point Sample

« The Download Point

Sample window will open. :

o C | i C k O n _I_h e Supporting Files

Point4-ECO3ETPTJPL-001-metadata.xml ISO 19115 Metadata 16.7 KB

P Oi n 1'4_ E C O 3 PTJ P L_OO .| _re U [% Point4-granule-list.txt URLSs for all source data used in the extraction 2.19KB

[3 README.md Instructions and details about the request 15.22 KB

| 'I'S . C Sv fi | e O n d S O V e O n Point4-request.json JSON file which can be used to create a new request 982 B
your computer:

‘ Q Search keyword 0 Selected Download v
Name 1] Size 1|
i | @ Point4-ECO3ETPTJPL-001-results.csv 1.29 KB

1 -1 displayed, 1 in total
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2.0 Search, Download, Examine ECOSTRESS ET.

5. Open the csv file you just saved.

* You will see the points you selected and a number of days in July
2021 when the ET data are available.

Home Insert Draw Page Layout Formulas Data Review View ( Tellme & Share

D v ab, wrap Text v General v @ & @ % @ v &H Insert v 3z é? = /C) =
. X Delete v v

= Meraa s Contar™™ v @ «0 .00 Conditional Format  Cell = Sort&  Find &
—= = 9 $ % 9 20080 Formatting as Table Styles f=] Format v & v Fiter  Select

&)

*I—\IT:]V & Calibri (Body) vz v]A A
- E@ ~
v A~

1
11
1l
[

Paste -~ B I U v

€ Possible Data Loss Some features might be lost if you save this workbook in the comma-delimited (.csv) format. To preserve these features, save it in an Excel file format.

N21 - fx

A B (& D E F G H | J K L M N (0] P Q R S
1 Latitude Longitude  Date Orbit Numbe Scene ID Build ID Orbit Correct ECO3ETPTJPL_001_EVAPOTRANSPIRATION_PT_JPL_ETdaily
2 37.6630368 -121.00587 2021-07-04 15:47:46 U1 16979 13 601 TRUE 263.330322
3  37.6630368 -121.00587 2021-07-08 14:15:49 U1 17040 13 601 TRUE 407.038178
4 | 37.6630368 -121.00587 2021-07-21 02:20:35 U1 17234 5 601 TRUE 43.5853996
5 37.6630368 -121.00587 2021-07-28 23:15:48 U1 17356 5 601 TRUE 70.7340012
6 37.6630368 -120.97494 2021-07-04 15:47:46 U1 16979 13 601 TRUE 312.237213
7 37.6630368 -120.97494 2021-07-08 14:15:49 U1 17040 13 601 TRUE 417.355438
8 37.6630368 -120.97494 2021-07-21 02:20:35 U1 17234 5 601 TRUE 54.9136505
9  37.6630368 -120.97494 2021-07-28 23:15:48 U1 17356 5 601 TRUE 80.3992081
10  37.6938733 -121.00587 2021-07-04 15:47:46 U1 16979 13 601 TRUE 329.700714
11 | 37.6938733 -121.00587 2021-07-08 14:15:49 U1 17040 13 601 TRUE 423.610565
12 | 37.6938733 -121.00587 2021-07-21 02:20:35 U1 17234 5 601 TRUE 208.139481
13 | 37.6938733 -120.97494 2021-07-04 15:47:46 U1 16979 13 601 TRUE 328.708252
14 | 37.6938733 -120.97494 2021-07-08 14:15:49 U1 17040 13 601 TRUE 418.257874
15 | 37.6938733 -120.97494 2021-07-21 02:20:35 U1 17234 5 601 TRUE 92.9784927
16 | 37.6938733 -120.97494 2021-07-28 23:15:48 U1 17356 5 601 TRUE 187.853912
17
18
19
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2.0 Search, Download, Examine ECOSTRESS ET.

Highlight the ET data column and find average ET by using the statistics tool.
Note the average ET value that is added at the bottom the ET column.

What are the units of ET ?

{ome Insert Draw  Page Layout Formulas Data Review View ( Tellme

s =~ = —

‘ []" & Calibri (Body) v12 v A A === v ab, wrap Text v General v @v @v f’“/v
™~

e g B I U~ OvAc EETE EE Eweescmes §v% 9 WA G fome oo

D Possible Data Loss Some features might be lost if you save this workbook in the comma-delimited (.csv) format. To preserve these features, save it in an Excel file format.

12 e fx 263.3303223
A B C D E F G H | J K L M N (o}
Latitude Longitude Date Orbit Numbe Scene ID Build ID Orbit Correct ECO3ETPTJPL_001_EVAPOTRANSPIRATION_PT_JPL_ETdaily
37.6630368 -121.00587 2021-07-04 15:47:46 U1 16979 13 601 TRUE 263.330322
37.6630368 -121.00587 2021-07-08 14:15:49 U1 17040 13 601 TRUE 407.038178
37.6630368 -121.00587 2021-07-21 02:20:35 U1 17234 5 601 TRUE 43.5853996
37.6630368 -121.00587 2021-07-28 23:15:48 U1 17356 5 601 TRUE 70.7340012
37.6630368 -120.97494 2021-07-04 15:47:46 U1 16979 13 601 TRUE 312.237213
37.6630368 -120.97494 2021-07-08 14:15:49 U1 17040 13 601 TRUE 417.355438
37.6630368 -120.97494 2021-07-21 02:20:35 U1 17234 5 601 TRUE 54.9136505
37.6630368 -120.97494 2021-07-28 23:15:48 U1 17356 601 TRUE 80.3992081
)| 37.6938733 -121.00587 2021-07-04 15:47:46 U1 16979 13 601 TRUE 329.700714
.| 37.6938733 -121.00587 2021-07-08 14:15:49 U1 17040 13 601 TRUE 423.610565
'] 37.6938733 -121.00587 2021-07-21 02:20:35 U1 17234 5 601 TRUE 208.139481
I | 37.6938733 -120.97494 2021-07-04 15:47:46 U1 16979 13 601 TRUE 328.708252
|| 37.6938733 -120.97494 2021-07-08 14:15:49 U1 17040 13 601 TRUE 418.257874
i | 37.6938733 -120.97494 2021-07-21 02:20:35 U1 17234 5 601 TRUE 92.9784927
| 37.6938733 -120.97494 2021-07-28 23:15:48 U1 17356 5 601 TRUE 187.853912

| Average ET
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Exercise 2 : Questions

Answer the following questions based the ECOSTRESS ET data (Step §) you
downloaded in csv file format:

i)  Write the average ET values with unit. What does the average ET value showe
- average ET per monthe
- average ET for the four points you chose?
-  both of the above?

i) Using the next slide, convert the average ET to mm/day.

i) Can you compare this value with the OpenET value for July 202172

iv) Explain your answer. (hint: what does OpenETl value show? Is it daily ET?)
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Convert Watits/m2 to mm/day

« PT-JPL ECOSTRESS ET is the units of energy (Watts/m?) that is used for
evapotranspiration of water.

Note:
1 day = 86,400 seconds
1 Watt =1 Joule/second — 1 Watt/m? =1 Joules/(second.m?)
= 86,400 Joules/(day.m?)
Density of water = 1000 kg/m3
Laten heat energy of evaporation = 2.45 x 10° Joules/kg
= energy needed to evaporate 1 kg or 0.001m3 or 1 mm of water
— 2.45 x 10° Joules energy is required to evaporate 1 mm of water
In mm/day per m?= (ET * 86400Joules)/ 2.45 x 10° Joules

https://academic.uprm.edu/abe/backup2/tomas/fao%2056.pdf
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Thank Youl!
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