Field Survey Protocol: Phreatophyte Vegetation Assessments Without Drones

Site Selection/Identification:

o Vegetated areas of interest lie within areas of potential groundwater discharge (i.e., areas
where shallow (< 30 ft) groundwater is consumed by phreatophyte evapotranspiration).

e Statistically significant (p-value < 0.1) decreasing trends in Landsat-derived vegetation indices
(e.g., normalized difference vegetation index (NDVI) or enhanced vegetation index (EVI)) around
the area of interest.

e Statistically significant (p-value < 0.1) increasing trends in depth to water (i.e., decreasing water
levels) from nearby pumping/monitoring wells.

Field Supplies:
e Digital Camera
Access to a geographic information system (GIS) on a laptop.
GPS equipment
DNRGPS software to connect GPS location to GIS in real time.
Access to spatial data sets in a GIS
o EVI/NDVI trend map
Water level measurements and trends
Photograph locations/descriptions shapefile
Potential groundwater discharge/phreatophyte boundaries
Land surface temperature imagery
True color national agriculture imagery program (NAIP) imagery
Nevada roads shapefile
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Site Assessment:
A site assessment without use of a drone includes field methods and office methods using free high-
resolution (1m) NAIP imagery. The steps below are for each site.

1. For agiven area of assessment, determine the area you can assess in 20-30 minutes maximum. Find
an approximately central location in the study area to walk a 10m x 100m belt transect
perpendicular to the long axis of the valley (no need for a tape, as 1 good step =1 m). Note in the
datasheet the GPS locations of both ends of the transect. If the area is large enough, you may need
>1 transects separated by 200m.

2. Take 5 photos: one straight down at the ground and one horizontal for each cardinal direction with
the camera/cell phone/IPad at 25m and 75m along the belt transect. It would be good practice to
always follow the same pattern (e.g., north—east—south—west).

3. Record species composition of the vegetation community based on what you think the aerial cover
would be looking down from a drone. Remember that percent cover is generally less looking down
from a drone or satellite (which is more accurate) than what one might estimate by foot.

a. Trying to figure out continuous species cover is too time consuming, so it is recommended
to create cover interval categories and always use the same mid-point to describe that
category (example below). Estimates of cover should be an average ocular estimate from
walking the entire belt transect. It is not the most accurate method, but it is fast. You may



need several people on the same transect or make several passes to capture all variables
suggested below. If the transect is too heterogenous, feel free to assess by section, and
average all. A 100m transect is long, so heterogeneity should be expected.

= 5% for 0%-9%

= 15% for 10-19%

= 30% for 20% to 39%

= 65% for 40% to 89%

= 95% for 90% to 100%
You can use less classes, but be more discerning closer to 0% and 100%.

Measure cover category for the following native vegetation (If there’s not enough time and
it’s not important for the questions you are asking, you can just document groups of
vegetation like trees, shrubs, grasses rather than species):

= greasewood (Sarcobatus vermiculatus)

= rabbitbrush (Ericameria nauseous)

=  basin big sagebrush (Artemisia tridentata spp. tridentata)

= Native riparian trees (cottonwood, willow, Wood'’s rose)

=  Bulrush-cattail marsh (graminoids tolerant of saturated soils, semi-permanent

surface water)
= Graminoid, other (e.g., inland saltgrass, basin wildrye, sedges, reeds, or similar)

Measure cover category for non-native riparian trees such as tamarix and Russian olive that
are in the belt transect (including cover from individuals not rooted in the belt transect)

Measure cover category for non-native noxious species cover (e.g., Knapweeds, tall
whitetop, thistles). If you do not know your species (i.e., whether they are non-native), take
photographs to get help later during post-processing. These species are often bright in the
infrared.

Measure the cover category of non-native annual species (e.g., cheatgrass, medusahead,
tansy mustard) as they are indicators of soil collapse due to overgrazing.

Measure cover category of introduced species seedings (mostly for private lands and not to
species, but expect intermediate wheatgrass in wetter areas, crested wheatgrass, Siberian
wheatgrass — mostly in low elevation sites, and Kentucky bluegrass, also in wetter areas),
especially those that might throw off the greenness interpretation.

4. Record any impacts to vegetation if observed in the belt transect:

a.

Qualitative indicators of stress or mortality of dominant shrubs
= 1islow: <15% stem mortality (you are looking for gray branches and stems)
= 2isintermediate: 15% to 49% stem mortality
= 3is high: >49% stem mortality
You are encouraged to use your past data for calibration of these qualitative indicators.

Percent cover of bare ground. This is an important metric of local overgrazing and predictor
of fine soil and organic matter loss.



c. If possible, the binary presence of creek/wash incision. This is a good sign of historic
overgrazing and vegetation conversion (e.g., from basin wildrye to shrubs).

In the office:

a) Using NAIP imagery during office post-processing (or other free imagery with more
resolution), measure the distance from the midpoint of the transect (50m) to the closest
fence or water source for livestock. Also, use the imagery to determine the percent cover of
standing (open) water, if relevant (e.g., areas with creeks, wetlands, reservoirs, other
sources of standing water).

b) Digitize boundaries around representative areas of interest (AOls) to compute zonal
statistics and correlate spatial averages of EVI, precipitation (PPT), and reference
evapotranspiration (ET,).

c) Record the depth to groundwater in the area if data is available.

d) Ensure that the potential groundwater discharge/phreatophyte boundary is delineated
accurately in the area.



Sample Site Form
See protocols for instructions

Site ID: So\ohc,v M Lonis K Bt S Srot

Field crew: [ Mashne W Ylalke W basve Va aVa

Date: ikl &k Weather: Sur ( . A
GPS Transect start:

GPS Transect end:

Table 1. Cover categories (modify as needed for project)

Cover category | Cover range lots 0k doed witlean~ )
5% 0% tO 9% (L ‘:._.,f' v ( p - ANt > ";/_ :: "’" E‘Q
15% 10% to 19% Jers Ve Lig S<p
30% 20% to 39% ) y
C - <a ( WA \W ~1
65% 40% to 89% NOVv—e ) ) [ g
95% 90% to 100% L g dH e RV \WoWrLERT
s C.{{_.; [ &
Table 2. Qualitative indicators of stress or mortality of dominant shrubs e
Qualitative indicator | Description Lib tas <V
1 (low) <15% stem mortality (gray branches and stems) VA dhas \3
2 (intermediate) 15% to 49% stem mortality :
N\ N C S ( i~
3 (high) >49% stem mortality 3 b

Record cover category from Table 1

and stress/mortality from Table 2 for the following: <"

Vegetation type

Cover category (%)

Native vegetation

Stress/Mortality

Greasewood figy ‘
Rabbitbrush
Basin big sagebrush [S 3
»J
Riparian trees (Cottonwood/WiIIovy/Wood’s rose) < %
WAL ened | S I
Bulrush-cattail marsh \
- IA g
ik Crcak bosi A 1, D0
Graminoid, other ¢ A s A< 30

Non-native tree species (Tamarix, Russian o[fve)

Non-native noxious species

217

Introduced species seeding that may throw off greenness

Standing (open) water

(97

Bare ground

57

Cow pies

Depth to groundwater:

Well ID:

ft / m (circle appropriate unit)

Office assessment of distance to nearest: Fence

Water source

ft / m (circle appropriate unit)

ft / m (circle appropriate unit)



Sample Site Form
See protocols for instructions

Site ID: Sl o - NWre o denns < Wie e £ 7
Field crew: C VWA (A

Date: Tty (9 Weather:

GPS Transect start:

GPS Transect end:

Table 1. Cover categories (modify as needed for project)

Cover category | Cover range
5% 0% to 9%
15% 10% to 19%
30% 20% to 39%
65% 40% to 89%
95% 90% to 100%

Table 2. Qualitative indicators of stress or mortality of dominant shrubs

Qualitative indicator | Description

1 (low) <15% stem mortality (gray branches and stems)
2 (intermediate) 15% to 49% stem mortality

3 (high) >49% stem mortality

Record cover category from Table 1 and stress/mortality from Table 2 for the following:

Vegetation type

Cover category (%)

Stress/Mortality

Native vegetation

Greasewood

Rabbitbrush

Basin big sagebrush

Riparian trees (Cottonwood/Willow/Wood’s rose)

Bulrush-cattail marsh

Graminoid, other

07y

Non-native tree species (Tamarix, Russian olive)

Non-native noxious species

18745

Introduced species seeding that may throw off greenness

Standing (open) water

Bare ground

o C‘l
S7»

Cow pies

1»

Depth to groundwater:

Well ID:

ft / m (circle appropriate unit)

Office assessment of distance to nearest: Fence

Water source

ft / m (circle appropriate unit)

ft / m (circle appropriate unit)



Sample Site Form
See protocols for instructions "

Site ID: SALey Mog Kors 5088 N X |
Field crew: CAA e e R (alee 7

Date: 7h«| )9 Weather:

GPS Transect start:

GPS Transect end:

Table 1. Cover categories (modify as needed for project)

Cover category | Cover range e d o cr e o &
5% 0% to 9% RN SRNL F T (R
15% 10% to 19% Yy YT T
30% 20% to 39%
65% 40% to 89%
95% 90% to 100%

Table 2. Qualitative indicators of stress or mortality of dominant shrubs

Qualitative indicator | Description

1 (low) <15% stem mortality (gray branches and stems)
2 (intermediate) 15% to 49% stem mortality

3 (high) >49% stem mortality

Record cover category from Table 1 and stress/mortality from Table 2 for the following:

Vegetation type

Cover category (%)

Stress/Mortality

Native vegetation

Greasewood

Rabbitbrush

Basin big sagebrush

Riparian trees (Cottonwood/Willow/Wood’s rose)

Bulrush-cattail marsh — =~2 PR ;
)70 (€IS /0 ;MJ(A‘L

Graminoid, other U

Non-native tree species (Tamarix, Russian olive)

Non-native noxious species

Introduced species seeding that may throw off greenness

Standing (open) water

Bare ground

Cow pies

Depth to groundwater: ft / m (circle appropriate unit)

Well ID:

Office assessment of distance to nearest: Fence ft / m (circle appropriate unit)

Water source ft / m (circle appropriate unit)



Sample Site Form

kol /1(\ e

See protocols for /nstructlons

Site ID: ol e v Wloo fons
Field crew: Chrsne Blatee Ty 0 <
Date: 7/Lg | 19 Weather:
GPS Transect start:
GPS Transect end:
Table 1. Cover categories (modify as needed for project)
, 0
Cover category | Cover range ~ Stk W W e fj;J /}/\_‘on <
5% 0% to 9% - 4. /0()‘ MT Lo esp i bt 5
(A o) V€ 0 G
15% 10% to 19% h‘QV e A +=« >—2,
30% 20% to 39% fo/% (BT Ny \Xd'( v Flowers
65% 40% to 89% le e compw - OF Lypsts
95% 90% to 100% e ot WISk - 4 S
Table 2. Qualitative indicators of stress or mortality of dominant shrubs ¢ . _ e R
Qualitative indicator | Description VNGO B e el
1 (low) <15% stem mortality (gray branches and stems) Ao ¢ Al it O
2 (intermediate) 15% to 49% stem mortality 0o pf0rs v uk ?
3 (high) >49% stem mortality i &
—— SCZA (1/’ 2 - ..(

Record cover category from Table 1 and stress/mortality from Table 2 for the following:

Vegetation type

Cover category (%) | Stress/Mortality

Native vegetation

Greasewood < 7, I
Rabbitbrush < \\; (1, wsep o2
Basin big sagebrush Ks -

Riparian trees (Cottonwood/Willow/Wood's rose)

Bulrush-cattail marsh

Graminoid, other

Non-native tree species (Tamarix, Russian olive)

Non-native noxious species 'S <'=~ 1" C Ay Mo | s
A AT o
Introduced species seeding that may tgrg\fla?ffgrrleiq)ness Ky
Standing (open) water ~
Bare ground R
Cow pies 2
Depth to groundwater: ft / m (circle appropriate unit)
Well ID:
Office assessment of distance to nearest: Fence ft / m (circle appropriate unit)

Water source

ft / m (circle appropriate unit)
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Sample Site Form
See protocols for instructions

Site ID: L A s VWA a o SSJ ~s NW
Field crew: (i/\ i\, (Mane, vt

Date: 3 //-) j Weather:

GPS Transect start:

GPS Transect end:

Table 1. Cover categories (modify as needed for project)

Cover category | Cover range MDA £ T
5% 0% to 9% (ks fice.  a@es ,;r .
15% 10% to 19% |oesest{ime shqes 5 ted "{f(
30% 20% to 39% |’ S Ko §Es oy
65% 40% to 89% openst woods Oloney
95% 90% to 100% UVoperrpinery

I

Top of vaned
Table 2. Qualitative indicators of stress or mortality of dominant shrubs (S Spri~¢
f

Qualitative indicator | Description ot T
1 (low) <15% stem mortality (gray branches and stems) B M " c‘( ¢ ~=
2 (intermediate) 15% to 49% stem mortality U0 (C-nc™ LS
3 (high) >49% stem mortality \\‘,\ V"1
~ e < ¢ f S

-

Record cover category from Table 1 and stress/mortality from Table 2 for the following: r - & n ,} w (
-2

-~ el
v

1l
|

Vegetation type Cover category (%) | Stress/Mortality 8y heusl
Native vegetation _

Greasewood i€ )

Rabbitbrush

Basin big sagebrush

Riparian trees (Cottonwood/Willow/Wood’s rose)

Bulrush-cattail marsh

Graminoid, other % J\r,_x g oS
Non-native tree species (Tamarix, Russian olive)
Non-native noxious species
Introduced species seeding that may throw off greenness oL e ey
Standing (open) water 9 ‘:' c \ ’,
Bare ground < 1
Cow pies
Depth to groundwater: ft / m (circle appropriate unit)
Well ID:
Office assessment of distance to nearest: Fence ft / m (circle appropriate unit)

Water source ft / m (circle appropriate unit)



Sample Site Form
See protocols for instructions ,

Site ID: Saldav Vusdows VDvene S,
Field crew: M C N R ) Blale ; BOW £y,

Date: 7/ (M {(5? Weather:

GPS Transect start:

GPS Transect end:

Table 1. Cover categories (modify as needed for project)

Cover category | Cover range muthole chenn ds

5% 0% to 9%

15% 10% to 19% i

30% 20%t039% | 9% 7-1 £t wWike chan P

65% 40% to 89% b L ’ &'

95% 90% to 100% Py Pra 3t | e

Y pla nXk AN (LS/ o bl W l S AOS 2

Table 2. Qualitative indicators of stress or mortality of dominant shrubs Ay styes AK/Q,MM ik
Qualitative indicator | Description @{ﬂa A +Heos
1 (low) <15% stem mortality (gray branches and stems) (( AR SR
2 (intermediate) 15% to 49% stem mortality o Brian..
3 (high) >49% stem mortality ' £

Record cover category from Table 1 and stress/mortality from Table 2 for the following:

Vegetation type

Cover category (%) | Stress/Mortality

Native vegetation

Greasewood

Rabbitbrush

Basin big sagebrush

Riparian trees (Cottonwood/Willow/Wood'’s rose)

Mmyww %\)S

Bulrush-cattail marsh € Aeg 5, 20 (
Graminoid, other  ( ( Boahin \W"'\", oSt e ) LS

Non-native tree species (Tamarix, Russian olive)

Non-native noxious species

Introduced species seeding that may throw off greenness

Standing (open) water g

Bare ground €

Cow pies <

Depth to groundwater:

Well ID:

ft / m (circle appropriate unit)

Office assessment of distance to nearest: Fence

Water source

ft / m (circle appropriate unit)

ft / m (circle appropriate unit)



Sample Site Form

¢
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See protocols for instructions 4
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Site ID: _;J \\ r){ 0 & ‘1 /N G A on pIT
Field crew: CVAM PAAS N 1
Date: g [ 19 Weather:
GPS Transect start:
GPS Transect end:
Table 1. Cover categories (modify as needed for project) SHree ~~
U
Cover category | Cover range Warvenws Cc oY AoV
5% 0% to 9% obw veond <e | c;_ / [7!‘ \r vst
15% 10% to 19% P : A
Al CS S\ J€ 2
30% 20% to 39% \ i % ;‘) Q
Ne C T e AR TRRANO e
65% 40% to 89% J %
95% 90% to 100% Lt e &
Table 2. Qualitative indicators of stress or mortality of dominant shrubs
Qualitative indicator | Description
1 (low) <15% stem mortality (gray branches and stems)
2 (intermediate) 15% to 49% stem mortality
3 (high) >49% stem mortality

Record cover category from Table 1 and stress/mortality from Table 2 for the following:

Vegetation type

Cover category (%) | Stress/Mortality

Native vegetation

Greasewood

Rabbitbrush

Basin big sagebrush

Riparian trees (Cottonwood/Willow/Wood’s rose)

Bulrush-cattail marsh

£6 |

Graminoid, other

Non-native tree species (Tamarix, Russian olive)

Non-native noxious species

By

Introduced species seeding that may throw off greenness

Standing (open) water

[o

Bare ground

Cow pies

o~

Depth to groundwater:

Well ID:

ft / m (circle appropriate unit)

Office assessment of distance to nearest:

Fence

Water source

ft / m (circle appropriate unit)

ft / m (circle appropriate unit)
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