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STATE 1 STATE 11

Oak Savanna State NF, NBM, INV Oak Juniper State

A

Ecological Site

Descriptions

1. Historic Oak Savanna Community 3. Oak \ Juniper Grassland
NF A PR BM., RP, PB, PG Ash Juniper <12 ft.

Ecological Sites =
NBM w 5-20 Years Old

A 4

provide foundation

{ STATE 111

Woodland State

for all resource o
assessments. S

STATE IV | I

Open Grassland State BM, RP, PG

A

Example:

Deep Redland Ecological
Site in MLRA 81c -
Eastern portion of Fp——

4. Oak \ Juniper Complex
Ash Juniper <12 ft.
Canopy Cover >30%

* Significant Loss of Native Understory
Plants

* Significant Loss of Soil

Edwards Plateau in Texas

INV PG
NBM BM

Legend

MB  Brush Management
NBM No Brush Management
NF  No Fire

PB Prescribed Burning
PG Prescribed Grazing

6. Open Grassland RP  Range Planting

Ash Juniper Invasion INV  Invasive Plant Increase
5-10% Woody Canopy




Monitoring and Sampling Protocols

New sampling protocols for National Resources Inventory on rangelands
and pasture lands

New Indicators of Rangeland Health adopted and implemented by
NRCS, BLM, and USGS




National Resources

Inventory

National Resources
Inventory does
provide national
assessment of
Invasive plants

Bromis Tectorum by Conservation Resource Area
polygons for Non-Federal Rangeland

[ ] US States

Federal Land

I Lakes

Percent Coverage for Bromis Tectorum
[_10.18-1.00

[ ]1.01-5.00
[ 5.01 - 10.00

B 10.01 - 20.00
B G't than 20

ooe5 120

Scale
260 300 520

il es
Albers Equal Area




Ecological Site Assessment

NRI Site Data RHEM Requirements  Qutput

Plant community Plant community

Cover it o0 Runoff
. Soil Series :

Biomass Soil loss

Plant Height Slope

Soil Series Climate

Slope

Management Cover

Practices

_-;‘“-_,___ Acres of Naw Federal Grasing Laad, 503
i [

Phase | Risk Assessment:
2,5, 10, 25, 50, 100 storms

Individual Site or Aggregate Sites
Regional/National Scale



Rangeland Hydrology and Erosion Model aa

RHEM is designed to:

« Estimates runoff, erosion, and sediment delivery rates and volumes at
- the spatial scale of the hillslope

- the temporal scale of a single rainfall event

- use input from National Res. Inventory  suicomdcoers e %
Risk Assessment Framework
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.- Rain (mm) 21.80 21.80
Runoff (mm) 2.31 1.10
Duration of Exposure to a Specific Rainfall Event + Sediment Yield (ton/ha) ~ 0.02 0.00

Soil Loss (ton/ha) 0.02 0.00



Ecological Site Assessment:

Impact of practices

NRI Site Data

Plant community

Cover
Biomass
Plant Height
Soil Series
Slope
Management
Practices

[y

RHEM Requirements Output

Plant community

Soil Series
Slope
Climate

Cover

Runoff

Soil loss

Manual Change in State

Environmental & Economic
Assessment at Site Scale -
Phase I1: Risk Assessment
2,5, 10, 25, 50, 100 storms




Ecological Site Assessment:

State and Transition Responses - Hydrology

J.0E-04 Mesquite (high slope angle)
Lehmans lovegrass ;
a
25E04 Mesquite (low slope angle)
Modal reference site
2.0E-04
a
E 1.5E04
»
2
2
m 1.0E-04
1 =4
2
8 50E05
®
0.0E+00 . . .
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Rainfall'%2 {m/s) * Runoff® 52 (m/s)

Estimated raindrop splash and sheet flow erosion for a single ecological site in
various states in southern Arizona. Hydrologic information by State within an
Ecological Site Description is now possible.



National Resources

Inventory

National Resources
Inventory does
provide regional
assessment of
Invasive plants and
allows us to target
conservation.

Juniper Spp. by Conservation Resource Area
polygons for Non-Federal Rangeland

Legend
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National Resources

50YR Erosion by Conservation Resource Area

I nve nto ry polygons for Non-Federal Rangeland
National Resources !
Inventory does N
provide national
assessment of
Invasive plant and
soil erosion
Interactions at
regional and
National scale to
target
conservation. i
e )

Distribution of estimated of raindrop splash and
sheet flow erosion (ton ha! event?) for hillslopes
in Texas for 50 year return period storm.



Ecological Site Assessment: aa

State and Transition Responses - Plants

NRI site data Output ALMANAC Requirements Output
Plant community Plant communit :
Cover Cover — Biomass : _ y Sc_)ll Water Content Canopy cover
R f Pres b a0 Sekies Litter cover Plant height
Plant Height Relationships Slope Plant density Biomass-Forage
A _ Habitat Fuel load
Slope Climate
Management Management
Practices ;
Practices

Change is Modeled and Predicted



Ecological Site Assessment:

State and Transition Responses - Plants

Functional Plant Type?

Native or Introduced
Annual, Short lived perennials, or Long lived perennial
Warm Season, Cool Season, or All Season
Broadleaf, Narrowleaf, or Stem sunlight capture
Evergreen or Deciduous
Vegetative or Seed propagated
Intensive or Extensive Exploiter water

Grass, Forb, Half Shrub, Shrub,
Tree, or Succulent

Native, perennial, cool
season, narrowleaf,
deciduous, seed
reproduced, intensive

- Native, perennial, cool
exploiter, grasses

season, narrowleaf,
evergreen, seed reproduced,
intensive exploiter, shrub




Representative Plant Communities:

Remote Sensing from Gap or LANDFIRE

Ecological Site Map with Photos

& 1_inter-Mnt Basin Big Sagebrush Shrubland

[ watersheds N

county |
1:3,600,000 %

Jo e5130 200 30 520
| == m —e——

JUOS Juniperus osteosperma  Utah juniper Tree

PIMO Pinus monophylla singleleaf pinyon Tree

BRTE Bromus tectorum cheatgrass Grass
POSE Poa secunda big bluegrass Grass
PHHO Phlox hoodii  spiny phlox Polemoniaceae Forb
SAKA Salsola kali Russian thistle Chenopodiaceae Forb

We can use NRI and Ecological Site Descriptions
data to verify remote sensing estimates of land
cover and land use



Representative Plant Communities:

Remote Sensing

Unmanned Aerial Vehicles offers
cost-effective means of sampling
vegetation at local scale




Ecological Site Assessment: aa

State and Transition Responses - Plants

Rush Valley, UT

14

== Pre-Invasion Native Community

- Cheatgrass

= Post-Invasion Native Community
ALMANAC Pre-Invasion Average

—— ALMANAC Post-Invasion Average

tons/halyr

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29

Year

ALMANAC yield simulations by Community Type at Rush Valley, UT with
cheatgrass invasion. According to ESDs, plant communities were very similar at
each site, dominated by Wyoming big sagebrush (Artemisia tridentata ssp.
wyomingensis), Thurber’s needlegrass (Achnatherum thurberianum) and
bluebunch wheatgrass (Pseudoroegneria spicata ssp spicata). The same plant
parameters were used at each site in order to test the applicability of simulating by
community type instead of by species. A hypothetical cheatgrass invasion was
simulated, without inclusion of potential for cheatgrass invasion to alter fire and
nitrogen dynamics.



Watershed & Cumulative Effects

NRI Site Data

Plant community
Cover

Biomass

Plant Height

Soil Series

Slope
Management
Practices

RHEM Requirements

Plant community
Soil Series

Slope

Climate

Cover

Economic Requirements

Management
Practice
Costs

Output

Cover — Biomass
Relationship

Validate Plant
Community Class

Output
Runoff

Soil Loss

ALMANAC Requirements

Plant community
Soil Series

Slope

Climate
Management

Practices

APEX/SWAT Requirements

Plant community
Soil Series

Slope
Topography
Climate

Stream network

Environmental & Economic Assessment at

Site Scale -

Ry £ NASEAGLIERINIEESERIES

60 years of historical climate

2) Climate change

Wetter or Drier

Output

Soil Water Content Canopy cover
Litter cover Plant height

Plant density Biomass-Forage

Habitat Fuel load
Output
Runoff volume Sediment

Habitat Biomass-Forage
Fuel loads
Baseline Treatment

Change is Modeled and Predicted



National Databases:

Impact of practices in shifting states

Develop a rangeland land cover database so
regional and national estimates of Ecological Site
Descriptions can monitored

Develop rangeland conservation practice
database so local, regional, and national
estimates of environmental benefits can be
estimated with NRCS, BLM, and USGS historical
data. ESD’s to define alternative States and
practices required to achieve the desired change

Develop techniques to estimate unmeet
conservation needs to reach targeted goals for
watersheds




Watershed Assessment:

Conceptual Design

Output results that can be displayed in AGWA

KINEROS Outputs SWAT Outputs
Channel Infiltration (m3/km) Precipitation (mm)
Plane Infiltration (mm) ET (mm)
Runoff (mm or m3) Percolation (mm)
Sediment yield (kg) Channel Discharge (m3/day)
Peak flow (m3/s or mm/hr) Transmission loss (mm)
Channel Scour (mm) Water yield (mm)
Sediment discharge (kg/s) Sediment yield (t/ha)
Nitrogen (kg)
Phosphorus (kg)
- Results




Watershed Assessment:

Impacts of Fire
Reynoldsp’reek Experimental Watershed

e | (238 km?)

-

e

Idaho, USA

Boize
*

’{31\
Reynolds Creek

Experimental Watershed

Legend

- Cpen Water

|:| Developed, Open Space
|:| Barren Land

- Evergreen Forest

[ | scrubishrub

|:| Grasslands/Herbaceous
|:| PastureiHay

- Cultivated Crops

[ | woody wetlands
- Emergent Herbaceous Wetlands

Channels
I:I Wiatershed Elerments

: Fire Boundary




Watershed Assessment:

Impact of Fire

Peak Flow (m¥s) - Absolute Change

Streams Planes
000-1890 [ | 0.00-09810
18.91-51.60 [ | 0.9811-3.247
51.61-61.44 [ 3.248-6.878
61.45- 1245 [ 6.879- 15.87
1246- 1430 [Jj 15.828-20.06

——148.1-163.5 [} 20.07 - 29.20

——163.6-181.8 [Jj 20.21- 3097

——181.9-225.1 |} 30.98-37.96

w2252 -242.1 [ 37.97-42.40

|:| Fire Boundary
Total Runoff (m®) - Absolute Change

Streams Planes
0.00 . 0.00-39.238
0.0001-59750 | 396.9- 1767
50760 - 129800 || 1768 - 4834
120900 - 188400 [II 4835 - 8191
188500 - 248800 [ 8192 - 14010
—— 248900 - 275700 [l 14020 - 20520
—— 275800 - 299000 [ 20530 - 32090
—— 299100 - 317200 [ 32100 - 38600
= 317300 - 383900 [JJJJJj 38610- 51840

|:| Fire Boundary

Impact from burning lower
portion of the watershed

Sediment Yield (kg/ha) - Absolute Change

Streams Planes

0.00 | 0.00-7584

0.0001-4750 | | 7585- 17850

4751-8503 | |17860-23120
—— 8504-12890 [ 23130 - 20050
—— 12900 - 22230 29060 - 34710
22240 - 38600 [J 34720 - 38140
—— 33610 45160 [ 38150 41400
— 45170 - 48430 [JJJ 41410- 45620
= 43440 - 51390 [ 45630 - 54050

|:| Fire Boundary




Surface Runoff Sediment Yield

Legend Legend

Percent Change Perc;nt:shange
- 9-29 = 2650
41-60 s 51-75
wm 61-80 iea, . -1';?-“1‘:2
=81 -100 _ /”PCB / =101 -
12% 4% (<1%) \5{
Sediment Load
. e | 16%
Drainage Area = 2237 km?
Burn Area = 236 km? 66%
. Percent Change
. .~ 0-10
Pre-fire land cover Ve 1-20
Legend distribution —n- 0,510 20km
—41-50
D Fire Area = Annual runoff volume in post-fire
. 0
I Inter-Mountain Basins Big Sagebrush Shrubland C?Q(fjilrj“eo:osn((:j?tri]obnesup to 100% greater than
[ Inter-Mountain Basins Montane Sagebrush Steppe P ) )
" Invasive Annual Grassland = Sedimentyield /load can be up to 125% /
50% greater than pre-fire conditions,
I Great Basin Xeric Mixed Sagebrush Shrubland respgctively P
[ Invasive Annual and Biennial Forbland . i
| Invasive Perennial Grassland = Northern burn area has a disproportionate
affect on sediment in adjacent channel
Rocky Mountain Aspen Forest and Woodland J

Spatially distributed first year post-fire watershed response in percent change from pre-fire

response for the Rock Creek watershed near Battle Mountain, Nevada from the August of 2001 Hot
Lakes and Buffalo wildfires.



Watershed Assessment:

Impact of Brush Control

] wainut Guich Watershed #4
SWReGAP Land Cover

B 2pacherian-Chihuahuan Mesquite Upland Scrub

I Apacherian-Chihuahuan Piedmont Semi-Desert Grassland and Steppe
[ | chihuahuan Creosotebush, Mixed Desert and Thorn Scrub

|| chihuahuan Mixed Salt Desert Scrub

I Developed, Medium - High Intensity

B Developed, Open Space - Low Intensity

- Madrean Encinal

D Madraan Pinyon-Junipar Woodland

- Mogollon Chaparral
E North American Warm Desert Bedrock Cliff and Outcrop

Walnut Gulch Experimental Watershed (150 km?)
Watershed #4

Arizona, USA

Walnut Gulch
Experimental Watershed

-
Phoenin

L]
Tucson




Watershed Assessment:

Impact of Brush Control

Peak Flow (mm/hr) - Percent Change

Average Annual Runoff {m3) - Percent Change Streams Planes
Streams Planes i [T i
A7.05- 9482 ._ _] PrroTn -98,04 - 95,16 —_ -81.52 - -80.86
9482 - 92,58 D .50 008 -95.16 - -92.28 -80.85 - -79.38

9228-80.40 [N -79.37- 78561
29.40--86.52 [ -78.60--77.48
- 9652..8364 [l 77.47-75.40
——g364-8076 [ 75397109

-52.58 - -90.34 - 70,08 ..T2.87
-80.34 - -88.10 [ 7287 - -66.65
e BB10 - 3588 I 665 - -50.44
= §56.86 - -§3.62 - 60.44 - -54,22

—-8262--51.38 B a2z --48.01 o 8076 --77.88 [ 71.08 - 6337
1381 4801479 e 7788 --7500 [ 6336 - 5699
b M 4179 - 3558 w7500 --72.12 [ -56.98 - 21.04

Sediment Yield (kg/ha) - Percent Change Peak Sediment Discharge (kgls)

Streams Planes Percent Change
99.09--9749 | | 67.25--9131 Streams Flanes
. 99,45 - -97.16 -95.55 - -88.75
9749--9590 | | -91.31-8538 e
— -47.16 - 94,88 [ 875--81.96
——— 85,90 - -94.30 | B5.38 - -79.45
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Pl i s 9031 - -88.02 B sc.37 - 61.58
w— 91,11 - 89,52 P 67.58- 6165 —ts A B 51.55--5478
w— 59,52 - -87.92 B 51.65--55.71 — B 5678 - 479
— 5792 - -86.32 B 5571 - 4978 | — 33458116 B 7.5 - 41.20

— 56,32 - -84.73 B 40.78 - 43.84

— 31,16 - -T8.87 B 41.20- 3440



Watershed Assessment:

Impact of Stock Ponds

L Walnut Gulch Experimental VWatershed
3 .

3 large stock ponds
*Ponds designed for up to 15 acre-feet of detention
*22.6% of watershed behind ponds
*At outlet:

3.46% reduction in runoff

+18.56% reduction in sediment yield

*7.67% reduction in peak sediment discharge
Outlet Hydrograph

e NO Ponds

= 3 Detention
0.6 Ponds

Legend ™
Developed, Open Space I 1
EmDeveloped, Low Intensity __‘Lf 0 2 8 km AR Gl S 0_1
mmDeveloped, Medium Intensity Experimaer:ltlal \u’\ﬁa’igrshgd
mmDeveloped, High Intensity
EmBarren Land ElnEE Fi 0 T T T T 1
L 1=1 F t
Mo Forest 0 50 100 150 200 250
1 SerublShrub ®  Large stock tanks . o B
[Grasslands/Herbaceous Channels Tucson Tlme (mln)
COPasture/Hay
B Cultivated Crops l:l Watershed elements
\ Legend Legend
L gty / i
> 4 >
£l 2




Agricultural Research Service

We appreciate and welcome partners in
developing tools and techniques to
enhance our nations rangelands
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