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Original Data Sets

Three datasets were initially used to produce the base data workflow. The tree object classification
and vegetation patch datasets were provided by HDR and the third dataset for the area east of HWY
20 came from the Department of Fish and Wildlife web mapping portal.

tree_object_classification.shp s, | veg_patches 500sqft.shp

ds556.shp .
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Prior to conducting an intersect between the layers several new fields were added to the veg patch layer; unique ID,
patch area, and canopy type. Canopy type is determined based on the average height of the patch. A height of greater
than 16.5 feet was designated Riparian Forest (RF) and 16.5 feet or less was designated Riparian Scrub Shrub (RSS).

Similarly new fields of canopy type and canopy area were added to the tree object layer to determine and label each

polygon with an RF or RSS designation based on its height. The layers were then intersected so the tree object layer
was connected with the veg patch it fell within and given the corresponding unique ID. Since we are dealing with RF
only for Downy Woodpecker habitat, the objects designated RF were queried out as their own layer to conduct the
calculations.

Individual Tree

Vegetation Patch Canopy Polygons

Polygons

- - | RS B
RF tree objects intersected with RF veg patches .
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A series of calculation need to be conducted within individual
fields. Below is the list of steps taken to get to the final output of

. Convert canopy area to canopy diameter using d=2\[

mZ/heCtare *Underlined phrases are titles for new fields created in the layer table

. Determine canopy area and patch area in ft2

A
T

. Use a cross-walk table to determine dbh based on canopy

diameter and canopy dbh type

. Determine stem area using the equation « (g) 2/144 where

d=DBH

. Do a dissolve in a separate feature to get the sum of the stem

area then join back to the original feature.

. Convert patch area to acres and divide sum of stem area by

patch by patch area to get stem area by patch area in ft?/acre

. Convert ft¢/acre to m?/hectare
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Resulting table should look similar to the one below
after all calculations have been done

Q) Untitled - ArcMap ol B

File Edt View Bookmarks TInsert Selection Geoprocessing Custornize Windows Help

Degds B % 0| & 17050 - SEEEEE . [ 0 5 Snepping-| D[]0 2 Georeferencing - J

Table

ERE ML ]

FWOR_bazalares fingl

‘ | | wnig_patch 10 | wveg_canopy_mrh_mean_i6 5 | cover_type | canopy_area canopy_dimmeter | canopy_dbh_type stem_area_sum_patch| mrh_MEAN | patch_area basal_area stem_area basal_area_sqm_per_hectare

| hredrophytic 5] 2.523133 | hardwoad 0.000115 60.622296 0.06881 4| 13.916953
Fydraphytic 7 2.985411 | hardwoad 60.622235 o.cece1y 11916953
hydraphytic 18 4.918461 | hardwod 60.622245 13.916953

5] hydrophytic z] 1.595765 | hardwood 60.622245 13.916953

| brydrophytic i7 4.652436 | herdwood 157713069 0.00039 60.622345 11816953
hrydrophytic 4 2.256756 | hardwoad 167.713869 0.000092 60.522245
hydraphytic 5.046265 | hardwsead 187.713869 4.000455 60622335
hiydrophytic 72 9.574615 | herdwood 157.713869 0.001653 60.622345
Trydraghytic FT) A.5/UL54 | hardwoed 15/, 715809 .0uU3A U.5Z220n
Frydrophytic 3 1.55441 7] 157.713869 0.000069

| hydraphytic a1 10.155412 | hardwoad 157713869 0.00186

E| | hydrophytic 13 4.767307 | hardwood 167.713869 0.000413

& by ic 10 .568248 | hardwood 167713865 2.00023

| Fiydrophytic 56 9.166956 | hardwood 157713869 0.001515 60.622245

| hydraphytic 3 6482045 | hardweod 167.713869 0.000758 45 13.916953 |

1 hydraphytic s 2.523132 | hardwoad 167.713869 0.00011! 13916953

] Frvdrophytic EH 157.713869 0.00051% 13.916953
FryBraphytic b1} 167.713869 0.000482 60.622326 11.916953
hydrophytic 17 157.713869 0.00039 £0.621245 13.916953

B Fiydrophytic 12| 167713869 13.916953

] 197.608555 167713869 13.816953 5
hydrophytic 157.713369 13.316953 =
by graphytic 18 2.370154 | hardwood £7.713864 13916953
Frydrophytic 32 6.365076 | hardwood 56 EEEld] 13.328775

| hydraphytic 77| 9,901467 | hardwad 8,537114 58,060143 13.328775
bydraphytic 1571000001 24.724250  hardwood 300.375255 63.208233 [ 4510614

] hydrophytic | 416.000001 23,0451 | hardwoad 167.713869 60.622245 3.916953

] Tother T 1 P T167.713868 | 7 3 B 3.916953
hydraphytic _167.713868

5] [ Fydrophytic 167.713869 ]
hydraphytic 9.836882 | hardwoad 167713869 =

15..713359

Thydrophytic SR Tardnood
hydrophytic hard:

[ hydraphytic | waod 5 eO.67zs | D,
hydraphytic 10 250023 herdwood 167, 713669 0.520245
] [Frvdraphytic 12.766153 | hardwood 157.713869 0.522245 13.916953
= hydraphytic 2256758 | hardwaad 167.713869 60.622226 13516953
ather 8375 hardwzod 157713869 13.916953
| Fiydrophytic 10029253 | hardwood 167713869 139
= hydraphytic 128375 | hardwood 157713869 13.816953
=] h.-druuhmc 8375 | hardweod 157.713869 13.916953
| yeiraphy 128378 | hardwsod 167.713869 11916953
Fiydrophytic 10.823033 | hardwood 157713869 13.816953
] Fydraphytic 11.941643 | hardwsad 167.713869 13.916953 |
brydraphytic 9.304653 | herdwood 167.713669 13916953
BB Frydrophytic 10.09255 | hardwoad 157.713869 0.001637 60.522245 13.916953
hydraphytic 7.399277 | hardwaad 167.713869 4.000587 60.622225 3.916953
i 73911563 | hardwand 157.713mRG n.F23045 7 ateess
il ,'njmghylic [ 8.7403E7 hardw:nd i 300.375255 63.208233
v ytic 3 255 =)
wdrophytic | 300.375255 63.2
1.‘dmnh\-’tlc 52 957056 hardn.fcd 28 300.375255 63.208233 4510614
| | rydraphytic 13.44618 | hardwoad a5 300.375255 63.208233 14510614
[hvdraphytic | 2 wod N T167.713869 | _60.622345 3
hydraphytic 167.713869 X 5
hydrophytic 2 157.71386% 60.621245
| hydrophytic 18.541162 hardwm 8.5 167.713869 60.622245
i 11.994835 | hardwaod s 167713869 60.622246
#1758 197.000001 15.637556 | hardwood a5 157.713869 60.522248
[ |Fima cat hyydrophytic 154 5.71 a5 157.713869 60.577245
|_|Fizsa wil hrydraphytic EECEECEE 22.253?03 herdwood a.5 167.71366% X 60.621345
| [Pi7ss oot Fiydrophytic 266.000001 | 18472363 | hardwood 8.5 157.713869 0.006152 60.522245 3.916953
#1758 wal ather 7 1052482 | hardwoad s 167.713069 0.001897 60,6223
"o L3 "
v
| FWOR_basalares_final
Drawing~ K O- A - ol 0 imopop| A g - HH- H-U k@B

®

BUILDING STRONGg,




Convert the basal area polygon into a future without
project (FWOP) raster based on the (m?/hectare) field

®
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Create a raster of the measures polygon and assign
the following values:

Canopy Type (Riparian Scrub-shrub or Riparian Forest)
R3S

Canopy Type (Riparian Scrub-shrub or Riparian Forest)
R3S

Canopy Type (Riparian Scrub-shrub or Riparian Forest)
RF

Canopy Type (Riparian Scrub-shrub or Riparian Forest)
RF

Canopy Type (Riparian Scrub-shrub or Riparian Forest)
RF

Year 1

% Decidious Shrub
Canopy Comprised of
Hydrophytic Shrubs (%
of hydrophytic shrubs
per patch)
813
Year 5

% Decidious Shrub
Canopy Comprised of
Hydrophytic Shrubs (%
of hydrophytic shrubs
per patch

813

Year 15

% Decidious Shrub
Canopy Comprised of
Hydrophytic Shrubs (%
of hydrophytic shrubs
per patch)
813
Year 25

% Decidious Shrub
Canopy Comprised of
Hydrophytic Shrubs (%
of hydrophytic shrubs
per patch

813

Year 50

% Decidious Shrub
Canopy Comprised of
Hydrophytic Shrubs (%
of hydrophytic shrubs
per patch)

81.3

Average height of
Canopy

2

Average height of
Canopy
96

Average height of
Canopy

258

Average height of
Canopy
378

Average height of
Canopy

49.8

% Cover of Shrub
canopy (% of polygon
area)

15

% Cover of Shrub
canopy (% of polygon
area)

75

% Cover of Shrub
canopy (% of polygon
area)

225

% Cover of Shrub
canopy by Reach
375

% Cover of Shrub
canopy by Reach

75

Basal Area
FWOP

Basal Area
FWOP

Basal Area
10.1

Basal Area
16.8

Basal Area
33.7
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Mosaic: Use mosaic to new raster tool to combine the FWOP basal area raster
with the measures only raster to create a Future With Project (FWP) raster.

Take that raster and copy it to make one for years 1, 5, 15, 25, & 50. Note: for years 1

& 5 you will not see riparian forest in the areas of the measures because they are below the 16.5 feet RF designation.

o4

FWOP_basalarea: Values of 2.79 — 205.2 m?/hectare FWP_basalarea_measureonly: Value of 10.1 m%/hectare
4, L
— a e AR
i ~——

FWP_(yrsl, 5, 15, 25, 50)basalarea_SI: Value of 2.79 -

205.2 m?/hectare
. ®
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Suitability Index (SI) needs to be determined for
FWOP, FWP yrs 1, 5, 15, 25, & 50 using the
table below:

basal area range Formula

for basal area from O to 10 (m2/ hectare) Sl = 0.1 (Basal Area)

for basal area from 10 to 20 (m2/ hectare) Sl =1

for basal area from 20 to 30 (m2/ hectare) S| =-0.05 (Basal Area) + 2
for basal area greater than 30 (m2/ hectare) SI=0.5

EX. A basal area of 9.2 m?/hectare would yield an Sl of 0.92. (SI =0.1*9.2)

i )
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Sl values should be between 0 and 1

Q) Untitied - ArcMap
File  Edit ‘“Ew' Bookmarks Insert Selection Geoprocessing Customize Windows Help
DEEs T — = &  snpping-[OTE]E] 8 { Georeesencng ~ | FHOF pesmaLSl =] o
Editor - | XTookProv| db  E-@ & H og-Mc ® By = 5 % i
[@ PoiCP basaterea sl =] U2 i 5 ¢ 30 Anelyst~ [ FWOP basalares Sl vl A8 i e 2 B 2 Q® FWOP_basslarea L v| (B & Bl w0 e L Pl Page Tent~ o
Table Of Contents Bx =
18 G 8B

= B PWOP_basalaren HSI
Value
W High1

-
Low:0279224

Eaien i
=) 1 -
Drowing= K DAl @ RIS T I W T B Eaneixe x @ HRERTIEE
6709148 481 2218572.086 Feet
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After all S| calculations have been determined those values
will be used to determine the HSI values using the following
formula:

Riparian Forest HSI = Sl ... ares

i )
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To refine results of the HSI and make it pertinent to the areas where
measures are, a new layer was created to clip out the needed features. The

layer, "Units”, has a north-south boundary based on the 84,000 cfs flow

boundary and an east west boundary of 500 feet off either end of the widest
measure in each measure grouping. There are 9 units total.

eSS &

=y
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All 9 units were then clipped by three flow boundaries (750, 1850, and
5000 cfs) to get 27 individual polygons that will be used to clip the

rasters.

L
T .
\_xl\ =
—~
\\\ Ty
LT
Unit 5
-
-
TR
Gl S 7
R, —
Rz i
ey, 1
e i f
—_— /
< ) . }4
Ty

Unit 5: 1850 cfs flow boundary clipped out

Unit 5: 5000 cfs flow boundary clipped out

®

Unit 5: all 3 flows to show the difference

between them.
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Extract by Mask: to do this you take a unit polygon (unit_5000cfs_unit5
polygon) and use it to mask and HSI raster (FWP_yr25 basalarea HSI)
raster and the resulting output from the process is portions of the input raster
bound by the unit mask.

Mask: Unit 5 5000 cfs polygon FWP yr25 HSI raster

Result: raster within the bounds of the

f unit 5 polygon
®

BUILDING STRONGg,




When done with all the extracts, you will have a
total of 162 individual rasters

i )
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To calculate actual Habitat Units (end product) need to create a table
for each raster. To create a table use the Zonal Statistics tool and input

Corterts | Pgview | Description |

Mame

E= FWP_yrl_Basal HS1_1830cfs_Unitl
FWP_yrl_Basal HS 1850cfs_Unitd
FWP_yrl_Basal_HSI_1850cfs_Unit3
E= FWP_yr]l_Basal H51_1830cfs_Unitd
E= FWP_yrl_Basal_HY_1830cfs_UniS
[EEl PWP _yv1_Basal_HSI 1850cfs_Unith
[EEl PWP_y¥1_Basal HSI 1850cfs_Unit7
[ES WP _yr1_Basal_HS1 1850cfs_Unitd
[E5] PWP_yr1_Basal_HSI_1850cfs_Unitd
-] FWP_yrl_Basal H51 5000cfs_Unitl
[ESI FWP _yrl_Basal HS15000cfs_Unit2
[E5] PWP_yr1_Basal HSI 5000cfs_Unit3
B FWP_yrl_Basal H3_5000cfs_Unitd
[EZ PWP_yr1_Basal_HS1_5000cfs_UnitS
[E3] PP _yrl_Basal_HS51_5000cfs_Units
E3 FWP_yrl_Basal H3_5000cfs_Unit?
=l FWP _yr1_Basal_HSI_5000cfs_Unitd
[E2] PWP_yr1_Basal_HS5I_5000cfs_Unitd
B FWP_yrl_Basal HS51 750cfs_Unitl
EZ FWP_yr1_Basal_HSI 750cfs_Unit2
[ES] Pwp_yr1_Basal_HSI_750cfs_Unit3
-+ FWP_yr]l_Basal H3 730cfs_Unitd
[ESI FWP _yr1_Basal HS1 750cfs_Unit5
[E5] PWP_yr1_Basal_HSI_750cfs_Unith
= FWP_yrl_Basal H51 750cfs_Unit7
[EZ] FWP_yr1_Basal_HSI_750cfs_Unitd
[E5] PP _yr1_Basal H5I_750¢fs_Unitd

the rasters you want to create a table for.

Type

File Geadatabase Table
File Geodatabase Takle
File Geodatabase Table
File Geodatabase Table
File Geodatabase Table
File Geodatabase Table
File Geodatabase Takle
File Geodatabase Table
File Geodatabase Table
File Geodatabase Table
File Geodatabase Tabile
File Geodatsbase Table
File Geodatabase Takle
File Geodatabase Table
File Geodatabase Table
File Geodatabase Takle
File Geodatabase Table
File Geodatabase Table
File Geodatabase Tahle
File Geodatabase Table
File Geodatabase Table
File Geodatabase Takle
File Geodatabase Table
File Geodatabase Table
File Geodatabase Takle
File Geodatabase Table
File Geodatabase Table

®
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Once the table iIs created, create a new field in each raster
and call it “Habitat Unit” then use the field calculator tool to
determine the total ft2 of for each raster.

Use the formula “Sum * 9” where nine is the dimensions of each
individual raster cell (3X3) and Sum is the total number of cells.

i )
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Final Product: after calculating all the habitat units,

iInput values for eac

Into the GIS

h Evaluation unit based on flow
Outputs Table of Values

| VRERFS Measares Tracking 20170522 xbve - Excel T m - 8 %
MSERT  PAGELAYOUT  FORMULAS  DATA  REVIEW  VIPW  FROJICTWISE  ACROBAT
i, 6w Calibri T Y = #- | SwepTet Ganersl - P, Narmal 2 Noemal 3 Naremal 4 Normal 5 Narmal = E"‘“‘“‘“"" T Ay
Pae oo et gl O A | == E || EIMage b ot - | § - % o | % £ | Conaionas fomtss R Good Neutral - | oot Detete pomat | V0 o pinas
- Formating = Table - - - - Fimer v Select =
Cupbanta . Fant s Algnment . Mimber " stytas cone taning -
U0 - i S | 15e73s5.00887123 ~
| a 5 0 o L G H 1 1 K L ) N o 3 a LI T i ¥ w x ¥ z Aa an Al
i | EWOR | P Year 1 EWP Year s EWP Year 15 1 FWE Year 25 FWWP Year 50
] ey Habitat I Kay Habitat ey Habitat Key Habitat | Koy HaDItAT T Koy HaDItT
Riparian Riparian Riparian Rigarian Riparian Riparian
Evaluation Unit sorub.  JlRiparian soub W Ripartan serub. JRiparian serub. MRiparian | scrube BRipanin serub.  fRiparian
3 Flow _ (Riverine |snrub  YlForess  Brotat e |siverine |shuo Brores:  Jretat iy |Riverine |sneun BForest  fromat vy |miverine |sneo Brorest  frota vy |Awenine [shrun Brorest Rrotat vy lawenine |shrun LForest flrotai v
4 750 efs w7, 5 3 ; oY 3 E " ED 2 A
5 |Evaluation Unit 1 (1850 cfs i P 5 = - k 3
& 000 cts |8 i) - 104367.7] £
7 7s0cts |8 1143 5: _114373.6] 73300.64 7
& |Evaluation Unit 2 (1850 cfs E i £
3 so00 cf:  |IaaBaS B . E G
0 7socts | i H B 3
11 |Evaluation Unit 3 [1Rs0 cls [N B E E 3 : i m
12 sto0cfs |8 : E o = T 2 m
13 750 cfs B 481355.1] E E £
14 Evaluation Unit4 (1850 cfs [1IES 1 T97R0.6| 8 B T
15 5000 cfs 4 til 3 E
16 socts B A i - E &
17 | Evaluation Unit 5 (1850 cfs | 3B8370.6] 128; i : = 3 110
18 5000 cfs [ o i M E
6L ] rsocls 5 5
20 | Dvaluation Unit 6 [1850 cfs 5 i i i i E
n s000 cfs  |ESE 2.4 i E - [ m7014
2z 750 cfs E g B = B F B
23 |Gualuation Unit 7 (1850 cfs |00 B B B E g
7Y s000cts b i ;
5 750 cls. § B3 . n =
28 [Fvaluation Unit & [1850 cfs | i E 2 : 5
27 5000 cfs B B E i T & s
'] F50cts | E o5 2 B 7 E 5 i
24 Evaluation Unit % 1850 cfs ik Ers B - E
| 5000 cfs i “361362.3] » N
2
iz
a
34
a
36
37
ELS
33
a0
a1
42
a3
anl -
Wi CoverssH | Mew helds for FWP Veg | Summary of Funcions | Wskrasters | WSlelip Layers | GIS HSI OUputsF0LR0SIE) | GIS WSI Outputs (201720571) | GIS HSI Outputs (20170522) ] v
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	YRERFS Downy Woodpecker Riparian Forest (RF) Habitat Determination
	Original Data Sets
	Prior to conducting an intersect between the layers several new fields were added to the veg patch layer; unique ID, patch area, and canopy type. Canopy type is determined based on the average height of the patch. A height of greater than 16.5 feet was designated Riparian Forest (RF) and 16.5 feet or less was designated Riparian Scrub Shrub (RSS). Similarly new fields of canopy type and canopy area were added to the tree object layer to determine and label each polygon with an RF or RSS designation based on its height.  The layers were then intersected so the tree object layer was connected with the veg patch it fell within and given the corresponding unique ID. Since we are dealing with RF only for Downy Woodpecker habitat, the objects designated RF were queried out as their own layer to conduct the calculations.
	A series of calculation need to be conducted within individual fields. Below is the list of steps taken to get to the final output of m2/hectare:  *Underlined phrases are titles for new fields created in the layer table
	Resulting table should look similar to the one below after all calculations have been done.
	Convert the basal area polygon into a future without project (FWOP) raster based on the (m2/hectare) field
	Create a raster of the measures polygon and assign the following values:
	Mosaic: Use mosaic to new raster tool to combine the FWOP basal area raster with the measures only raster to create a Future With Project (FWP) raster. Take that raster and copy it to make one for years 1, 5, 15, 25, & 50. Note: for years 1 & 5 you will not see riparian forest in the areas of the measures because they are below the 16.5 feet RF designation.
	Suitability Index (SI) needs to be determined for FWOP, FWP yrs 1, 5, 15, 25, & 50 using the table below:
	SI values should be between 0 and 1
	After all SI calculations have been determined those values will be used to determine the HSI values using the following formula:
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	To calculate actual Habitat Units (end product) need to create a table for each raster. To create a table use the Zonal Statistics tool and input the rasters you want to create a table for.
	Once the table is created, create a new field in each raster and call it “Habitat Unit” then use the field calculator tool to determine the total ft2 of for each raster.
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