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Rangelands of the World
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Cover 30-40% of Earths Land Surface

http://www.webpages.uidaho.edu/what-is-range/WorldMap/World_Range_Map.jpg

“Land on which the indigenous vegetation is predominantly grasses,
grass-like plants, forbs, or shrubs and is managed as a natural
ecosystem.” - Society of Rangeland Management (199s)



Grazing on Rangelands
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Center for Sustainability and the Global Environment (SAGE) at the University of Wisconsin-Madison (Ramankutty et al., 2005




Monitoring and assessment of
rangeland management is difficult

» Extensive land area
» Heterogenous use by livestock
* High year to year variability




RangeSAT Web Tools
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Building RangeSAT
Rangeland

* RangeSAT is a cology

collaborative effort
e Ranchers
* Land managers

* Scientists
* Rangeland ecology
* Sociology )
* Computer scientists Science

Social
Science

Computer



* Initial Project surveys
 What monitoring data or
information do ranchers
use to make management
decisions?
* Presented a tool mock-up
for feedback
* Feedback guides tool
creation




Mapping Vegetation Amount

Field Data

Satellite Data

Field Data

Observed Biomass(g/m 2)

100 150 200 250 300

50

Statistical model

y =101.09x+330.25

. R?=0.801
® pval =1e-33
1 /018 o o
T T T T
00 02 04 06
LS8 - NDII7

Satellite Data

Results

Mean Biomass per Pasture

300- (a) DPnluru \
Biomass (g/m?)
ValuoH.haso
[ X ] o High:
{1 .Q. -
Low: 0
[ ]
000, PY
_. 200- [ ] [}
E - o ©
2]
% (Y} o _o®%c00°® o o _o
4 ® ® 0%g000,0° o°
g ° LIPS ee® o ®
s 9% %o ®
@ 400- e .. ° o O
00 00" © oo o
PastureManagement
* Livestock excluded - Fall Fire ° [ ]
* Long term Livestock excluded .. °®
0- * Annually Grazed
ol v | 4 [l vt el el el el el e el
DO OOOOOOOnn DOOOOOOOOO N nn
N OO0 NPONNON®ON®©ON N0 NNO®ONN®O®N®©N
>PPrZZZccceceEe > POOODOOLOOOZZZZ
LS Ll AR AR L Ll R A R A A R b b
Qg2 R8RBBrac=9g RPCFRAPOOBZRI
Sensor and Day

16"FOW 16°5730W

16'50W

as2630N 45°2V0N

45BN

Jansen VS, Kolden CA, Schmalz HJ. The Development of Near Real-Time Biomass and Cover Estimates for Adaptive
Rangeland Management Using Landsat 7 and Landsat 8 Surface Reflectance Products. Remote Sensing. 2018;

https://www.mdpi.com/2072-4292/10/7/1057

10(7):1057.



https://www.mdpi.com/2072-4292/10/7/1057

Delivering Geospatial Data to End Users
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science for a changing world

Server side / Back End

b USGS 1. Order and acquire Landsat Scenes (LS)

crontab 0 0 * * * python3 order_scenes.py
crontab 6 0 * * * python3 download_scenes.py
Code at: https://github.com/rogerlew/rangesat-biomass

: oo en
2. Process scenes for location ﬁ | N:: @ \—)b

for each scene
extract to a ramdisk
crop LS to location and store on NAS
build biomass rasters using model
for each ranch
for each pasture

calc biomass statistics
store in db SQLite

¢ Flask

) web development,
e W one drop at a time

3. API for Front End

query available scenes

obtain rasters w/ on-the-fly masking of ranches
raster processing (e.g. difference maps)

vector maps of ranches/pastures

query pasture statistics with on-the-fly aggregation

(e.g. average from May to June)

Client Side / Front End
4. Query API Q Drupal” & jQuery

query API to: Bw% L

i protiy
display rasters,

generate thematic maps by pasture,
graph time series data

& rangesat.org

& RangeSAT Home Pasture Averages Map Pixel View Map Threshold Map
e’"g Satellite-based Assessment
Tools for Rangelands

Relative Difference Map  Single Year Analysis Multi-Year Analysis

Zumwalt Prairie

Select a tool to assess Nature Conservancy pastures
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https://github.com/rogerlew/rangesat-biomass

Testing. validating and improving RangeSAT and
livestock use (utilization) monitoring
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Fig. 5. (A) Map of field base utilization data using NRCS Key Forage Method. (B) Map of GPS
point data per 30 m pixel, displayed as the number of points per pixel. (C) Map of the relative
difference in biomass using pre grazing (July 26t%, 2020) and post grazing (August 11%, 2020)
biomass maps derived from remotely sensed imagery.

Jansen and Traynor et al, in review. Rangeland's



Thank you
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