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Abstract

This tool utilizes Pycharm to quickly and efficiently download thousands of land cover
photos from Globe’s database using Globe’s API. A similar, but separate program allows
scientists to download a csv file of the location of users’ Globe land cover photos and the
associated information such as the modified UNESCO code. The first tool was designed to allow
users to quickly share large amounts of photos with peers, and the latter was designed to allow a
quick transition from Globe to Collect Earth Online, but can be used for many more applications.
The goal of the project was to make this process as easy for the user as possible. As such, users
simply need to specify the start and end date, and input a csv file of the desired user
identifications. The photos are named following a specific convention, resulting in a neatly
ordered list. Hopefully future development could help integrate this program directly into
Globe’s website, for easier access.

Key Words: Data management, Web Scraper.
Research Question
Can I improve current methods for the data management of land cover data?

Land cover data and analysis plays an important role in resource management, ecosystem
services, policy development, and sustainability by tracking the changes that occur over time.
However, tracking the changes in land use over time remains very difficult due the sheer scale of
trying to classify a large piece of land. As such, organizations such as Globe use citizen scientists
to collect data from all around the world. By using citizen scientists, Globe has been able to
collect thousands of land cover photos, but managing and accessing all that data remains another
problem.

Globe allows you to sort land cover photos by site, school, teacher, elevation, etc., and
export the photos and their associated information as a csv file, but it doesn’t include an option to
filter by user IDs. During the SEES 2020 Mosquito Mappers internship, we did not have an
organization or school inside the Globe database, but instead we relied on a list of user IDs. This
meant we would have to use the list of user IDs and Globe’s API to manually find and download
the photos and information, which can take hours on end.
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Globe app homepage Globe export as csv. Only gives the URL of a single image,
for data entry Instead of all six, and doesn’t provide an option to filter by user ID

<=0 /v1/measurement/protocol/measureddate/sitename/ Findmeasurements by protocol, measured date range, and site name

/v1/measurement/protocol/measureddate/userid/ Findmeasurements by protocol, measured date range, and user id

Parameters Tryit out

Name Description

protocols * Protocols for search

array[string] §
Available values : aerosols, air_temp_dailies, air_temp_monthlies, air_temp_noons, air_temps, arctic_birds, barometric_pressure_noons, barometric_pressures,

biometry_trees, carbon_cycle, conductivities, dissolved_oxygens, fire_fuel_metadata, fire_fuel_strata, fire_fuel_transects, freshwater_macroinvertebrates, frost_tubes,
graminoid_biomasses, greenings, humidities, humidity_monthlies, humidity_noons, hydrology_alkalinities, hydrology_phs, land_covers, lilacs, mosquito_habitat_mapper,
mosquitoes, nitrates, ozone_one_hour_after_noons, ozones, phenological_gardens, precipitation_monthlies, precipitations, salinities, sky_condition_noons,
sky_conditions, snowpacks, soil_characterizations, soil_densities, soil_fertilities, soil_infiltrations, soil_layer_descriptions, soil_moisture_for_smap,
soil_moisture_via_gravimetrics, soil_moisture_via_sensors, soil_particle_size_distributions, soil_phs, soil_temp_dailies, soil_temp_monthlies, soil_temp_noons,
soil_temp_sub_days, surface_temperature_noons, surface_temperatures, transparencies, tree_heights, vegatation_covers, volumetric_soil_moisture_monthlies,

query

Wwater_temperatures, water_vapor_noons, water_vapors, winds

startdate * Start date
string
query

enddate * “*“** End date

userid * User ID for search

string

geojson * .

Globe’s APL Users must manually plug in user IDs to obtain the desired data.
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Globe’s interactive map for accessing individual data points

This resulted in multiple complications, such as not being able to share your Globe
photos with your peers without spending hours of copying and pasting URLs and other
information. But one major complication involved the use of Collect Earth Online. The purpose
of the Globe land cover in situ photos was to aid with the classification of land cover using
satellite imagery in Collect Earth Online. In order for this to work, the grids on Collect Earth
Online must be in the same exact location as the Globe land cover photos. Since copy and
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pasting the latitude and longitude for all 36 Globe photo locations per intern for over 100 interns
wouldn’t very time efficient, our mentors decided to use a standard 6 by 6 grid that was evenly
spread out, centered on a center point that all of us submitted through google forms. Even if each
intern tried to copy and paste his or her own 36 locations, it would cost too much time
unnecessarily. For me, this meant that only a single Collect Earth Online grid matched with one
of my Globe land cover photos, essentially defeating the entire purpose of taking those photos in
the first place.

Each yellow circle represents a single Collect Earth Online grid, while the red dots
represent the locations of my Globe land cover photos

The Automated Globe Photo Downloader can download thousands upon thousands of
photos by only using a list of user identifications, and names the photos using identifying
information. Another separate code places all of this information into a csv file for easy sharing.
This csv file also contains all the longitudes and latitudes of the Globe photo locations, allowing
us to easily place the collect earth online grids exactly where we want them with minimal effort.

Introduction and Review of the Literature

As previously stated, land cover information is used in a variety of services, such as
“food security, hydrology modeling, ecosystem services, and natural resource management
planning,” which all affect our lives in one way or another. According to the report, Collect
Earth: An online tool for systematic reference data collection in land cover and use applications,
“consistent and timely information on land cover remains an outstanding issue” (Collect Earth).
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Globe has turned to citizen scientists to help collect land cover photos, which can then be used to
help with satellite image analysis in Collect Earth Online to classify land cover.

Furthermore, land cover classification maps made by Boston University used “data from
the Moderate Resolution Imaging Spectroradiometer (MODIS) instrument on NASA’s Terra
satellite” and “a digital database of Earth images collected between November 2000 and October
20017 (“New Land Cover Classification Maps”). According to Mark Friedl, “”We will be able to
create maps that highlight global-scale changes in vegetation and land cover in response to
climate change, such as drought,”” which can ultimately save human lives (“New Land Cover
Classification Maps”).

The importance of in situ land cover data is emphasized by a report explaining the need
for more land cover data and a plan to use crowdsourcing to obtain that data. They explain that
“while remote sensing technology, particularly satellites, have played a key role in providing
land cover datasets, large discrepancies have been noted among the available products. Global
land use is typically more difficult to map and in many cases cannot be remotely sensed. In-situ
or ground-based data and high resolution imagery are thus an important requirement for
producing accurate land cover and land use datasets and this is precisely what is lacking” (4
global dataset of crowdsourced land cover and land use reference data). This once again
emphasizes the need for in situ land cover data to help with the creation of high quality land
cover classification maps.

Guide

Anyone can access the Globe Photo Downloader and Web Scraper tool by downloading
Python and Pycharm. Once in Pycharm, a user must create a project, go to settings, and then
project interpreter and install the packages, Beautiful Soup 4, Ixml, and requests. The code can
then be copy and pasted from this link:

https://github.com/rzryanz00/GlobelLandCoverPhotoDownloader

Users will then right click on the project folder and hit, “Show in Explorer.” The csv file should
be deposited in that folder.

Show in Explorer option in Pycharm
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Users will then input the start date, end date, and name of the csv file and follow any
other directions specified in the program. Just click run and the photos will start downloading to

“GlobeObserver [UserID]_[SiteID] [Protocol] latitude [longitude] [MeasuredDate] [MUC]
[Direction] [WidthofPicture] [HeightofPicture].jpg.”

Organization of Data

One may sort the folder by name and group by type, so that all the images will be

grouped together. The first identifying information in the names of the photos is the user ID, so
that once sorted by name, all the photos from each user will be grouped together. The second
piece of information is the SiteID, so that all the photos from the same location will be grouped

together.

Results

Land Cover Photos Measurements

‘School Name

Abdullrahaman bin Abybakar School
Abdullrahaman bin Abybakar School
Abdullrahaman bin Abybakar School
Abdullrahaman bin Abybakar School
‘Abdullrahaman bin Abybakar School
Abdullrahaman bin Abybakar School
Abdulirahaman bin Abybakar School
Abu baker alsedik basic school
Abu baker alsedik basic school
Abu baker alsedik basic school
Abu baker alsedik basic school
Abu baker alsedik basic school
Abu baker alsedik basic school
Abu baker alsedik basic school
Abu baker alsedik basic school
Abu baker alsedik basic school
Abu baker alsedik basic school
Abu baker alsedik basic school
Abu baker alsedik basic school
Abu baker alsedik basic school
Abu baker alsedik basic school
Abu baker alsedik basic school
Abu baker alsedik basic school
Abu baker alsedik basic school
Abu baker alsedik basic school
Abu baker alsedik basic school
Abu baker alsedik basic school

=

A csv file exported from Globe

A
1 userid

8 | 67150810
9 67150810
10 67150810
11 67150810

20 67150810
21 67150810
22 67150810
23 67150810

32 67150810
33 67150810

©

longitude _latitude
5. 4

<
&

74,6533

I
8

40.43498
40.4341
40.4341
40.4341

40.43138

40.42866

40.43954

40.43685

Ste Name Lattude | Longtude | Eevaton | Measured At Measured Value
NAJADI 2.41 56.32 335 2019-10-30 16:41:09.253986  htps://data.globe.ov/system/photos/2019/10/15/1312604/orlginal.jpg -
NAJADI 2.41 58.32 335 2019-12-18 05:52:08.815075 _ https://data.globe 10/15/1312804/original. jpg
NAJADI 241 58.32 335 2019-10-30 16:36:51.92618; hitps://data.globe 10/15/1312804/original.fpg
AlfullAisiah farm 2233 58.33 400 2019-03-31 04:58:30.276513 _ https://data.globe i
NAJADI 241 58.32 335 2019-12-18 06:09:36.60597 https://data.globe.gov/system/photos/2019/10/15/1312804orlginal. g
NAJADI 2.41 58.32 335 2019-10-30 16:46:32.939976  hitps://data.globe 312804/orlginal. fpg
Al Aisiah farm 2233 58.33 400 2019-03-31 06:32:27.230666  https://data.glob i
TAIB FARMER 2611409 s6.15152 3 2018-04-19 13:47:30.081313 _ hitps://data. globs I
Al Hager farmer 26113  s614321 3 2018-02-06 09:36:42.407852  https://data.globe fginal
Afity farmer 2611304 56.14493 3 2018-01-31 09:51:02.384887  https://data. globs I
Sikket elsoq farmer 2611258 s6.14454 3 2018-03-20 18:32:48.918177  hitps://data.globe i
KHASAB- GARDEN 2610463 56.14515 6 2018-03-08 18:27:46.820924  https://data.globe 3
Dabaa farmer 2552787 sess2 2 2018-01-22 09:35:30.543156  https://data. globs 3
Al Dhohory farmer 2611155 5615201 8 2017-12-16 15:46:29.324605  hitps://data.globe 71 I
AL khalidia 2623367 5622392 164 2018-02-03 14:57:06.340511  https://data.globs I
al maziood farmer 201219 s61427 5 2018-02-15 17:56:04.030795  https://data.globe i
Alsalba 2 2611267 56.14293 6 2018-03-14 18:02:54.966153  https://data.globe.gov/system/photos/2018/03/14/564961/orlginal. jpg
ALTAIB 2 FARMER 2611407 se.s145 3 2018-04-19 19:24:51.418445  hitps://data.globe i
'SOBEET FARMER 2611179 5614405 15 2018-03-29 19:07:35.747795  hitps//data.globe i
Alsalba 2 2611267 5614293 6 2018-03-14 17:59:34.40595 hitps://data.glob fginal.j
KHASAB- GARDEN 2610463 5614515 6 2018-03-08 18:22:46.791781  hitps://data.globe i
AL khalidia 2623367 5622392 164 2018-02-03 15:02:36.495653  https://data.globs I
A1 Dhohory farmer 2611155 5615201 8 2017-12-16 15:53:53.520347  hitps://data.globe 71
Al Hager farmer 61013  se14321 3 2018-02-06 09:49:32.986246 _ https://data.globs {ginal.j
AL saiba 1 2611292 5614314 0 2018-03-14 17:46:56.870304  hitps://data.globs 13/564941 I
Sikket elsoq farmer 2611258 S6.14454 3 20180320 19:47:36.952112  hitps://data.globe i
'SOBEET FARMER 2611179 5614405 15 2018-03-29 19:04:37.740665  https://data.qlobs i

1-28 of 14384
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sitelD  Measured Date protocol MUC  UpURL ~ DownURL EastURL WestURL NorthURL SouthURL

20; 6/13/2020 land_covers. htps://dat https://dat https://dat https://dat https://dat I 13/168223 1.ipg
202689 6/13/2020 land_covers https://dat https://dat https://dat https://dat I
202690  6/13/2020 land_covers gl 13/1682251 I
202691 6/13/2020 land_covers I 13/16822! 1.
202692 6/13/2020 land_covers htps://dat https://dat https://dat https://dat https://dat I 13/1682263, 1.ipg
202693 6/13/2020 land_covers https://dat https://dat https://dat https://dat I 13/
202694 6/1 i_covelfs gle 020/06/13/168227! I
202695 6/13/2020 land_covers htps:// I 13/1682281 1.
202695 6/15/2020 land_covers htps://dat https://dat https://dat https://dat https://dat I 15/ irg
202695 6/17/2020 land_covers https://dat https://dat https://dat https://dat I 17/1692216/ I
202696 6/13/2020 land_covers gl 020/06/13//
202697 6/13/2020 land_covers https://c 13/1682293/original.jpg
203268 6/15/2020 land_covers https://dat https://dat https://dat https://dat https://dat 15/ iginal jpg
203269 6/15/2020 land_covers https://dat https://dat https://dat https://dat 15/ I
203270 6/15/2020 land_covers 15/1689321 I
203271 6/15/2020 land_covers https:// - ://dathttps: 15/16893, 1
203272 6/15/2020 land_covers https://dat https://dat https://dat https://dat https://dat iog
203485 6/16/2020 land_covers https://dat https://dat https://dat https://dat 16/1692180/ I
203486 6/16/2020 land_coverMa3 16/1692186/ I

203487 6/16/2020 land_covers
203488 6/16/2020 land_covers
203489 6/16/2020 land_covers
203490 6/16/2020 land_covers

204672 6/21/2020 land_covers
204674 6/22/2020 land_covers
204675 6/22/2020 land_covers
204676 6/22/2020 land_covers
204677 6/22/2020 land_covers

anAEaT  £122/300 i

E&EEETTTTTEEEITOCTTETTEITTTOTETETETETSTT

https://« g ://dat https, 16/1692192/original jpg
https://dat https://dat https://dat https://dat https://dat 116/1692198/original.jpg
hitps://dat https://dat https://dat https://dat 16/ I

'16/1692210/ori 1.
https://c ? ://dathttps: 17/16922 1.
https://dat https://dat https://dat https://dat https://dat 117/1692228, Lipg
https://dat https://dat https://dat https://dat 17/

17/1692282, 1ips
https: dat https: 21/1706491 Lipg
https://dat https://dat https://dat https://dat https://dat 2/1 irg
hitps://dat https://dat https://dat https://dat it

22/1 i
https://dat https://dathttps://dat https:, 22/1°

A csv file created using Globe’s API and the Web Scraping tool.
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As seen above, the most important difference between the two methods is that using the
Web Scraping tool in conjunction with Globe’s API allows us to filter data by user IDs, which
was definitely needed during this internship, as we did not have a uniform site name nor a school
name. In addition, the Web Scraping tool allows us to get the URL of all six directions, instead
of one. We also get the modified UNESCO code (MUC), which will be blank if the photo does
not have one. The longitude and latitudes can then be used to help place Collect Earth Online
grids in the correct location.

Project AOI

Each yellow circle represents a single Collect Yellow squares represent the locations of Collect Earth
Earth Online grid, while the red dots represent Online grids.
the locations of my Globe land cover photos

The image on the left shows the locations of the Collect Earth Online grids that we
analyzed during this internship. We were supposed to use our Globe land cover photos to help
with the classification, however, not one of my land cover photos is in the same location as a
grid, save for the center point. As previously mentioned, it would be too time consuming to copy
and paste the coordinates for every single point, however, with the Globe Web Scraper tool, |
was able to download a file of the latitude and longitudes of my land cover photos with a few
clicks, and enter them into Collect Earth Online as seen on the right. Now, the Collect Earth
Online grids match with the Globe land cover photos.

Because one only needs to input a csv file of all the user IDs, a single person could
download the coordinates to all the land cover photos for all 100 plus interns within a few
seconds.
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Home Insert Page Layout Form
A8 - fx

A B C D
userid

67150810

67207102

69812098

67821399

78219288

—

© NV AW =

s o

Example of a Collect Earth Online Example of a csv file with user IDs
Land cover analysis grid

File folder (2)

View >
Sort by > Name.

idea

JPG File (324)

Group by > Date
Refresh o Type

Customize this folder.

40 9land,

) land_covers 40 _land_covers 2
4422374653, 44223 74,653,

L=

2026 67150810_20269
1Jand_covers 40 1land_covers 40 1.k

New

! Properties

_ GLOBEObserver_
6715081020269
2 Jand. 40 2.land_covers _land_covers 4 _land_covers.
439488 -7464..  43948B_74.64.. 439488 7464,

_ GLOBEObserver_ . GLOBEObserver, OBEO!

67150810_20269 6715081 269 6715081020269  67150810.20269  67150810.202€
3land covers 40 3 land_covers 40 3 land covers 40 4 land_covers 40 4 land_covers 40 4 land_covers 40 4 land_covers 40 4 land. covers 40 4 land.covers
436796_7464..  A4367967464. 4367967464 AMOT6TA63.  AMOT6TAG3. AMOT6TAGD. AMOT6TAGD. AM9T6-TAGD. 4349767463

y land_covers 40 1_land.covers 40
442201 7464..  A42201-TAGA.. 442201 TAGA..  .442201-7464

a“

9
40 3land

Folder containing all the downloaded images

One must input a csv file of user IDs, the start date, and the end date, and the photos will
start downloading to the same folder that the csv file is located. The Globe Photo Downloader
works as expected. Once sorted by name, the photos will be grouped by user ID, and all six
photos for each location will appear in succession.

Conclusion:

Both programs work as expected, and allow a single person to automatically collect
thousands of pieces of data from Globe’s database within seconds. The photo downloader allows
one to download photos in the background while they focus their attention to more important
matters. As a result, this program allows scientists to save hours of time. A way forward is to
expand this program past land cover photos, like mosquito habitat photos, or integrate this
program into Globe’s website for easier access.

For this project, I was blessed to have three great mentors who helped me along the way.
It was Peder who directed me to the Globe API when I hit a roadblock trying to web scrape
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Globe’s interactive map. He continued to support me by suggesting a naming convention, and
taught me what a modified UNESCO code was. I won’t ever forget all the information I learned
from my other mentors, Cassie and Rusty. I often attended webinars where they would teach us
about land use, land change, mosquito habitats, different species of mosquitoes and their
behaviors and appearances, etc. Much of the information about land cover data talked about in
this report was taught by them. Rusty was also always ready to answer I question I had, whether
it was about project ideas or technical support. Cassie also took time out of her day to help me
whenever I had a concern, such as whether my module submissions had successfully been
received. No question of mine was ever left unanswered. Thank you to all the SEES 2020
mentors!
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