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The USFS is required by
law to develop and adhere
to an analysis schedule for
all of its grazing
allotments.

The USFS is facing
challenges in meeting its
analysis targets for
numerous reasons
including cost, capacity
issues, and appeals &
litigation.

Deer on rangelands. Photo credit: Natural Resources Conservation
Service
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The Rangeland Production Monitoring

ervice (RPMS)

« Based on TM and MODIS satellite suites

Hosts 2 services:

Retrospective (where have we been)?
In season, near real time forage projections
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Development of the Rangeland Production Monitoring Service
could improve rangeland management

Status: Start-up  Dates: July, 2012

Project Contact:

Rangeland managers and livestock producers need o197 -0MAC

more timely and consistent tools that produce
information to inform grazing strategies, risk
management, and allotment management plans. In
addition, National Forest systems are now in various
stages of Forest Plan Revisions which require
assessments of current rangeland conditions and
past vegetation performance in a clear, unbiased
manner. On the ground monitoring is extremely
expensive and difficult to employ consistently due to
limited resources, fewer trained staff, and shifing
priorities. In response to this need, Matt Reeves, a
Research Ecologist with the Human Dimensicns
Program at Rocky Mountain Research Station, in
partnership with private industry, has developed new
data service freely available to all stakeholders and
managers.

Principal Investigators:
Matt C. Reeves




Projected Rangeland Forage&ld w7
2019 Growing Season
compared to average yield 1984 - 2018)

Yield compared with 35yr /11 season, near real time
average forage projections

s
1 ta included up to 3/04/19)

: ‘Matt Reeves; mreeves@fs.fed.us
Wiia Source: US National Park Servic 3

Projected Rangeland For& Yield |
2019 Growing Season
(Ibs per ac.)

Yield pounds per acre Begins March 1 each year!!

https://www.lankstonconsulti
< ng.com/data-warehouse

. i
(Data included up to 3/04/19)
att Reeves; mreeves@fs.fed.us

0 il ”';ﬁourcet US. National Park Service httpS://WWW.fS.fed.US/rm r
Projected Peak Of Growin&éasg

S s/projects/development-
e e rangeland-production-
| monitoring-service-could-
Peak of season improve-rangeland-
management

\ R
>4 (Data included up to 3/04/19)
Matt Reeves; mreeves@fs.fed.us
§ource. US National Park Servic



https://www.lankstonconsulting.com/data-warehouse
https://www.fs.fed.us/rmrs/projects/development-rangeland-production-monitoring-service-could-improve-rangeland-management
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The 2013 calf crop
was called the
lowest since 1949 at
339 million head
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Production trends:
BLM allotments 1984 - present

Production trends:
BLM allotments 1984 - present
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Data generated using TM data suite processed "
through the Rangeland Vegetation Simulator (RVS) 7]
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Data generated using TM data suite proc'essedt N
through the Rangeland Vegetation Simulator (RVS)

Sources: F&gni;‘USGS%Z‘»I\JQM';,

Production trends:
BLM allotments 1984 - present

Production trends:
BLM allotments 1984 - present
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Is management
responsible?...
probably not




Emergency
Drought
Situation

Emergency
Drought
Assessment

>50% reduction on
~ 1 million acres

Change |nA 3 : “ e : 5 g This monitor has
W|th1984,, CEURER : AR\ eusdi s N formed basis for
_99--72' — G f A A8 N N ~ 15 million to re-seed




How do you use NASA data product(s)?

“To make decisions about rangelands that are backed * Develop production monitors (MODIS + TM suite)

by science, the agency needs a tool that delivers easy e Evaluate the relationship between ra ngeland

to :nder:'tand information on rangeland conditions production and drought monitors
and trends.”

* Investigate use of SMAP as part of this broader
study

Rangelands and Drought:

"W #" Managing an uncertain future

Can SMAP data product(s) help improve
the USFS Rangeland Monitoring tool?
» Does rangeland productivity (NDVI as a

proxy) correlate with SMAP root zone soil
moisture?

» Can SMAP be used as a forward-looking
indicator for an early alert system
(where, how early)?




8-days average; 9-km

SMAP L4 RZSM

(analysis)
(04/7/2015 —12/31/2018)

8-days composite; 9-km

VIIRS NDVI

(from 1-km resolution)
(04/7/2015 —12/31/2018)

USFS Rangeland Monitoring Tool

Data Subsets

Within growing season
determined by phenological
data for each 9-km grid cell

SMAP L4 RZSM
Anomaly

(04/7/2015 — 12/31/2018) (GS)

1 month leading up to the
growing season + GS
(1m+GS)

2 months leading up to the
growing season + GS (2m+GS)
3 months leading up to the
growing season + GS (3m+GS)

VIIRS NDVI
4 months leading up to the
Anoma Iy growing season + GS

(04/7/2015 —12/31/2018) (4m+GS)

5 months leading up to the
gorowing season + GS

(5m+GS)

Cross-
Correlation

Analysis
at different lag
positions
(8 days intervals)



2016 SMAP vs. NDVI (VIIRS)

7, K




2017 SMAP vs. NDVI (VIIRS)




2018 SMAP vs. NDVI (VIIRS)

S

The difference between years challenges our hypotheses
about how vegetation responds to soil moisture




Mean Temperature Percentiles

June-August 2018
Ranking Period: 1895-2018
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National Centers for
Environmental
Information
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Record Much Balow Near Above Much Record

Coldest Balow Average  Average Average Above Warmest
Average Average

Created: Wed Sep 05 2018 Data Source: Skm Gridded Dataset (nClimGrid)
Minimum Temperature Percentiles

June-August 2018
Ranking Period: 1895-2018

[y — | | | [ ..
Record Much Balow Near Above Much Record
Coldest Balow Average Average Average Above Warmest
Average Average
Created: Wed Sep 05 2018 Data Source: 5km Gridded Dataset (nClimGrid)

Maximum Temperature Percentiles
June-August 2018
Ranking Period: 1895-2018
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National Centers for
Environmental
Information
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Record Much Balow Neat Above Much Record

Coldest Balow Average  Average Average Above Warmest
Average Average

Created: Wed Sep 05 2018 Data Source: 5km Gridded Dataset (nClimGrid)

Lag: N/A
Data subsetting: GS
Year: 2018
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Existing Vegetation Type

Northwestern Great Plains Mixedgrass Prairie
Inter-Mountain Basins Big Sagebrush Shrubland

Western Great Plains Shortgrass Prairie

Inter-Mountain Basins Big Sagebrush Steppe

Western Great Plains Sand Prairie

Apacherian-Chihuahuan Mesquite Upland Scrub
Inter-Mountain Basins Mixed Salt Desert Scrub
Sonora-Mojave Creosotebush-White Bursage Desert Scrub
Sonoran Paloverde-Mixed Cacti Desert Scrub

Western Great Plains Mesquite Woodland and Shrubland
Apacherian-Chihuahuan Semi-Desert Grassland and Steppe
Mojave Mid-Elevation Mixed Desert Scrub

Central Mixedgrass Prairie

Chihuahuan Mixed Desert and Thornscrub

Inter-Mountain Basins Greasewood Flat

Chihuahuan Creosotebush Desert Scrub
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How does your work support Forest Service
management needs?

* Our work is directly influencing how managers communicate and
think about rangeland vegetation trends on their landscapes.
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How does your work support Forest Service
management needs?

* Our work is directly influencing how managers communicate and
think about rangeland vegetation trends on their landscapes.

* We are fulfilling the need for consistent monitoring for allotment
management + helping inform better decision making

* This work is also being used for Forest Plan Revision

* This work is an all lands approach and is fulfilling needs of multiple
agencies (FSA, NRCS, BLM) as evidenced by the



Increaseﬂ use
Of geospatial
intelligence

= _a

Range Management is much like
being a trial layer (Art + Science)

Make decisions based on
preponderance of evidence

To be successful you need all the
evidence you can get



What are lessons-learned from doing your
work?

* Consistently high quality data on all lands is more important pretty
pictures
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those from drought monitors



What are lessons-learned from doing your
work?

* Consistently high quality data on all lands is more important pretty
pictures

* Relationships between SMAP and vegetation are quite different than
those from drought monitors

* The large differences between years in correlation with soil moisture
is vexing. Need more study

Conducting research and creating a publication
is not enough for mangers to adopt the work!!



What are lessons-learned from doing your

work?

Existing Vegetation Type

Northwestern Great Plains Mixedgrass Prairie
Inter-Mountain Basins Big Sagebrush Shrubland

Western Great Plains Shortgrass Prairie

Inter-Mountain Basins Big Sagebrush Steppe

Western Great Plains Sand Prairie

Apacherian-Chihuahuan Mesquite Upland Scrub
Inter-Mountain Basins Mixed Salt Desert Scrub
Sonora-Mojave Creosotebush-White Bursage Desert Scrub
Sonoran Paloverde-Mixed Cacti Desert Scrub

Western Great Plains Mesquite Woodland and Shrubland
Apacherian-Chihuahuan Semi-Desert Grassland and Steppe
Mojave Mid-Elevation Mixed Desert Scrub

Central Mixedgrass Prairie

Chihuahuan Mixed Desert and Thornscrub

Inter-Mountain Basins Greasewood Flat

Chihuahuan Creosotebush Desert Scrub
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Quite different
_ than performance of
most drought monitors




n what way will your future work support
JSFS management needs?

* Mostly will be in systems integration rather than basic research

* Retrospective monitoring working well but we need to continue to
development of forward looking indicators

* Looking to streamline NEPA using some of these data

* Developing the next generation grazing suitability calculator with

state of the art data elements

e SMAP

e RPMS

e USGS cover data
* Etc.



Thank you!

mreeves@fs.fed.us
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