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Introduction

* Waterwebtools provides operational SWAT modelling
* Forecasts
* Global datasources

* Danish Innovation Fund grant in 2019
* InnoExplorer
* Allowed exploration of commercialization of research



Motivation

* Waterwebtools need access to global Climate data
* High quality
* Preferably for a long time record

* ECMWF ERAS5 WEB-API 2019

* Free

e Slow

* Unpredictable
* Problems



Solution

* Keep a local copy of the ECMWEF historic Climate record
* The Climate record is updated daily
* Only storing needed variables
* 5TB of local storage

* Provide a graphical user interface to facilitate data retrieval

e Store data for fast retrieval

* Only for dry land
* Sea and large waterbodies are excluded



Performance

2

6 month 1521 s
1 year 4.6 37.6 -
5 years 50.8 477.6 -

10 years 61.5s 585s -



The Workflow @)
C@v
* Find the area You want data from
» Select one or more points on the map
* Provide location name and an email address
* Provide the wanted daterange
* Press the request button

* After receiving a mail with a link, download a zip file



The User Interface

o Global Weather data o

First choose the wanted model(s). Then choose either a point by
clicking on the map and clicking on the button 'ADD POINT' or select an
area with the lasso tool. When the stations wanted are selected click on

the 'REQUEST DATA' button.

SWAT+ SWAT+ GOTM-WET
™
S Model a Model Hougly a Model
-mal

il

Name *
( boelling ( redorlik@gmail.com

Name of location

Email for notification

Land date range

Land and sea date range
1978-01-01 - 2023-04-07

1959-01-02 - 2023-06-20

Start date * End date *
30.11.2020 31.12.2020

Start date of data set End date

Point interface

Pick points on the map and press the button. Or use the lasso tool to

select many stations at once. Check if point

is in the sea.
Latitude * Longitude * Elevation * Requests will
( 56.445 ( 8.400 W { 60 T be slower
Latitude of Longitude Elevation of
cursor of cursor position

ADD POINT

List of jobs to be send to the execution queue

Place Name lat Ing elevation

5] boelling 0 56.445 8.400 60.000

Size of execution queue: 0

The following link is

Expected time to Job ID: 304e4e11- first valid when the
retrieve data: €939-4703-9682- datasetis complete:
You can copy the link
1 second 93bec2330e95

for later use.
Link to data

REQUEST DATA




The User Interface (model selection

o Global Weather data o

First choose the wanted model(s). Then choose either a point by
clicking on the map and clicking on the button 'ADD POINT' or select an
area with the lasso tool. When the stations wanted are selected click on
the 'REQUEST DATA' button.

SWAT+ SWAT+ GOTM-WET
Model Model Hourly Model
lame * E-mail *
boelling redorlik@gmail.com
Name of location Email for notification
Land date range Land and sea date range
1978-01-01 - 2023-04-07 1959-01-02 - 2023-06-20
Start date * End date *
30.11.2020 31.12.2020
Start date of data set End date
Point interface ~

Pick points on the map and press the button. Or use the lasso tool to

select many stations at once. Check if point
is in the sea.
Latitude * Longitude * Elevation * Requests will
( 56.445 ( 8.400 W { 60 T be slower
Latitude of Longitude Elevation of
cursor of cursor position

ADD POINT

List of jobs to be send to the execution queue

Place Name lat Ing elevation
[u] boelling 0 56.445 8.400 60.000

Size of execution queue: 0
The following link is

Expected time to Job ID: 304e4e11- first valﬁd when the
retrieve data: €939-4703-9682- dataset is complelte4
You can copy the link
1 second 93bec2330e95

for later use.
Link to data

REQUEST DATA




The User Interface (location name and email

o Global Weather data o

First choose the wanted model(s). Then choose either a point by
clicking on the map and clicking on the button 'ADD POINT' or select an
area with the lasso tool. When the stations wanted are selected click on
Sisal the 'REQUEST DATA' button.

- l SWAT+ SWAT+ GOTM-WET
)

Model d Model Hourl 0 Model

boelling redorlik@gmail.com

Land date range Land and sea date range
1978-01-01 - 2023-04-07 1959-01-02 - 2023-06-20
Start date * End date *
30.11.2020 31.12.2020
Start date of data set End date
Point interface ~

Pick points on the map and press the button. Or use the lasso tool to

select many stations at once. Check if point
is in the sea.
Latitude * Longitude * Elevation * Requests will
( 56.445 ( 8.400 W { 60 T be slower
Latitude of Longitude Elevation of
cursor of cursor position

ADD POINT

List of jobs to be send to the execution queue

Place Name lat Ing elevation

o boelling 0 56.445 8.400 60.000

Size of execution queue: 0
The following link is
Expected time to Job ID: 304e4e11- first valid when the
retrieve data: €939-4703-9682- datasetls comple.te‘
You can copy the link
1 second 93bec2330e95

for later use.
REQUEST D

Link to data




The User Interface (Date range

o Global Weather data o

First choose the wanted model(s). Then choose either a point by
clicking on the map and clicking on the button 'ADD POINT' or select an
area with the lasso tool. When the stations wanted are selected click on
the 'REQUEST DATA' button.

SWAT+ SWAT+ GOTM-WET
v
S odel a Model Hourly a Model
Name * E-mail *
( [ redorlik@gmail.com

Land date range Land and sea date range
1978-01-01 - 2023-04-07 1959-01-02 - 2023-06-20

Start date * End date *
30.11.2020 31.12.2020
Start date of data set End date

Point interface ~

 Pick points on the map and press the button. Or use the lasso tool to

select many stations at once. Check if point
is in the sea.
Latitude * Longitude * Elevation * Requests will
( 56.445 ( 8.400 W { 60 T be slower
Latitude of Longitude Elevation of
cursor of cursor position

ADD POINT

List of jobs to be send to the execution queue

Place Name lat Ing elevation

o boelling 0 56.445 8.400 60.000

Size of execution queue: 0
The following link is

Expected time to Job ID: 304e4e11- first valﬁd when the
retrieve data: €939-4703-9682- dataset is complelta
You can copy the link
1 second 93bec2330e95

for later use.
Link to data

REQUEST D




The User Interface (Manual point selec

o Global Weather data o

First choose the wanted model(s). Then choose either a point by
clicking on the map and clicking on the button 'ADD POINT' or select an
area with the lasso tool. When the stations wanted are selected click on
the 'REQUEST DATA' button.

SWAT+ SWAT+ GOTM-WET
O O
Model Model Hourly Model
Name * E-mail *
( boelling ( redorlik@gmail.com
Name of location Email for notification
Land date range Land and sea date range
1978-01-01 - 2023-04-07 1959-01-02 - 2023-06-20

End date *
31.12.2020

End date

Start date *
30.11.2020

Start date of data set

Pick points on the map and press the button. Or use the lasso tool to

select many stations at once. Check if point
is in the sea.
Latitude * Longitude * Elevation * Requests will
( 56.445 ( 8.400 W { 60 T be slower
Latitude of Longitude Elevation of

cursor of cursor position
ADD POINT

List of jobs to be send to the execution queue

Place Name lat Ing elevation

o boelling 0 56.445 8.400 60.000

Size of execution queue: 0
The following link is
Expected time to Job ID: 304e4e11- first valid when the
retrieve data: €939-4703-9682- datasetls comple.te‘
You can copy the link
1 second 93bec2330e95

for later use.
REQUEST D

Link to data

tion



The User Interface (List of selected points

o Global Weather data o

First choose the wanted model(s). Then choose either a point by
clicking on the map and clicking on the button 'ADD POINT' or select an
area with the lasso tool. When the stations wanted are selected click on

the 'REQUEST DATA' button.

SWAT+ SWAT+ GOTM-WET
O O
Model Model Hourly Model
Name * E-mail *
( boelling ( redorlik@gmail.com
Name of location Email for notification
Land date range Land and sea date range
1978-01-01 - 2023-04-07 1959-01-02 - 2023-06-20
Start date * End date *
30.11.2020 31.12.2020
Start date of data set End date
Point interface ~

Pick points on the map and press the button. Or use the lasso tool to

select many stations at once. Check if point
is in the sea.
Latitude * Longitude * Elevation * Requests will
( 56.445 ( 8.400 W { 60 T be slower
Latitude of Longitude Elevation of
cursor of cursor position
ADD POINT

Place Name lat Ing

o boelling 0 56.445 8.400 60.000

The following link is
Expected time to Job ID: 304e4e11- first valid when the
retrieve data: €939-4703-9682- datasetls comple.te‘
You can copy the link
1 second 93bec2330e95

for later use.
REQUEST DATA

Link to data




The User Interface (Information

o Global Weather data o

First choose the wanted model(s). Then choose either a point by
clicking on the map and clicking on the button 'ADD POINT' or select an
area with the lasso tool. When the stations wanted are selected click on
the 'REQUEST DATA' button.

SWAT+ SWAT+ GOTM-WET
O O
Model Model Hourly Model
Name * E-mail *
( boelling [ redorlik@gmail.com
Name of location Email for notification
Land date range Land and sea date range
1978-01-01 - 2023-04-07 1959-01-02 - 2023-06-20
Start date * End date *
30.11.2020 31.12.2020
Start date of data set End date
Point interface ~

 Pick points on the map and press the button. Or use the lasso tool to

select many stations at once. Check if point
is in the sea.
Latitude * Longitude * Elevation * Requests will
( 56.445 ( 8.400 W { 60 T be slower
Latitude of Longitude Elevation of
cursor of cursor position

ADD POINT

List of jobs to be send to the execution queue

Place Name lat Ing elevation

o boelling 0 56.445 8.400 60.000

Size of execution queue: 0

The following link is
Expected time to Job ID: 304e4e11- first valid when the
retrieve data: €939-4703-9682- datasetls comple.te‘
You can copy the link
1 second 93bec2330e95 for later use.
Link to data

REQUEST DATA




The User Interface (Lasso tool

o Global Weather data o

First choose the wanted model(s). Then choose either a point by
clicking on the map and clicking on the button 'ADD POINT' or select an
area with the lasso tool. When the stations wanted are selected click on

the 'REQUEST DATA' button.

SWAT+ SWAT+ GOTM-WET
O O
Model Model Hourly Model
Name * E-mail *
( boelling [ redorlik@gmail.com
Name of location Email for notification
Land date range Land and sea date range
1978-01-01 - 2023-04-07 1959-01-02 - 2023-06-20
Start date * End date *
30.11.2020 31.12.2020
Start date of data set End date
Point interface ~

 Pick points on the map and press the button. Or use the lasso tool to

select many stations at once. Check if point
is in the sea.
Latitude * Longitude * Elevation * Requests will
( 56.445 ( 8.400 W { 60 T be slower
Latitude of Longitude Elevation of
cursor of cursor position

ADD POINT

List of jobs to be send to the execution queue

Place Name lat Ing elevation

o boelling 0 56.445 8.400 60.000

Size of execution queue: 0
The following link is
Expected time to Job ID: 304e4e11- first valid when the
retrieve data: €939-4703-9682- datasetls comple.te‘
You can copy the link
1 second 93bec2330e95

for later use.
REQUEST DATA

Link to data




The result
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Demo



Thank you!

* Try it at:
* Http://era5.asap-forecast.com

* Bugs can be reported at anders@ece.au.dk

* Thank you to ECMWEF, who have recently updated their service
* Much faster access
* More predictable


http://era5.asap-forecast.com/
mailto:anders@ece.au.dk

Hardware

e ERAS dataset

e Standard 2019 AU Desktop running Windows
* 16 GB RAM
* 6 core Intel

e 20 TB external harddrive

* Queue
* Python REST service running on AWS virtual machine



ERAS

* Global reanalysed climate dataset

* Temporal resolution
* 1 hour

 Spacial resolution
e 0.25 degree
e ~ 1 million points
* Range
e 1958 to current day minus five days



	Slide Number 1
	Introduction
	Motivation
	Solution
	Performance
	The Workflow
	The User Interface
	The User Interface (model selection)
	The User Interface (location name and email)
	The User Interface (Date range)
	The User Interface (Manual point selection)
	The User Interface (List of selected points)
	The User Interface (Information)
	The User Interface (Lasso tool)
	The result
	Demo
	Thank you!
	Hardware
	ERA5

