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USDA-NRCS National Water & Climate -Center

* Provides streamflow forecasts for over 740 points in
the West.

e US West's high mountain ranges hold a vast
snowpack that provides 50 to 80 percent of the
year's water supply

* Factors affecting the amount of snowmelt runoft
Snowpack
Soil moisture
Ground water
Precipitation patterns / air temperature
Vegetation
Frequency of storm events
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Snow Survey —

/

* USDA-NRCS Cooperative Snow Survey Program
(since 1935)

Manual data collection by snow surveyors
~1,700 snow courses -

* USDA-NRCS SNOTEL (since 1977)
Automated radio telemetry data collection
~800 SNOTEL sites

Image source: USDA-NRCS



/S nowpack survey - SNOTEL

e Craters Meadow SNOTEL -- 5,690 Feet -- Clearwater Basin (Image source:
USDA-NRCS nhttp://www.id.nrcs.usda.gov/snow/siteinfo/typical _snotel.html)



SNOTEL Site Selection Criteria-

e Existing SNOTEL sites and snow courses
e Terrain variability
Aspect
Elevation
* Precipitation variability
e Soil
* Accessibility
Access road
Slope
Land ownership



Watershed (AOl) Delineation Steps
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Image source: ESRI ArcGIS Online Help
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Example of Basin Analysis Outcome

*
>

Potential Automated Sites

site_name
(& Administrative Buffer - North of Nez Perce Camp
@ CASTLE CREEK RANGER STN
COOLWATE R LOOKOUT
@® CROOKED FORK
HELLS HALF ACRE LOOKOUT
@® HEMLOCK BUTTE LOOK OUT Clearwater River at Orofino
(® KIT CARSON PASTURE 0% 2% 4% &% 2% 0% 2% 14%
@ NEZ PERCE PASS 5000 '\\\ 500
~ 8,000 8,000
() OROFINO3E T v :
7.000 000
@ PIERCE RANGER STATION 114l e s
k] ; /"’:'/_,/ ‘
@ POWELL RANGER STN £ 5o — 5000
@® REDRIVERRS 4,000 L e 4,000
@ SELWAY LODGE e T
2,000 2,000
"
1.000 T ™ 1,000
0% 20% 40% 20% 0% 100%

[#SNOTEL Sikes 4 Snow Couses Image source: USDA-NRCS NWCC




The GIS Weasel!

& GRID

ﬁ Message Board

Diasplaying appropriate thematic layer. ..

£ 701 Delineation = | E

Please choose a method for generating the
Area of Intereat (A0I).

Digitize 'pour-point' to create a

custom watershed as the AOT

Uaze externally eatablished A0T
{v i

E

Ed The GIS Weasel!!

: C(pan_zoom, disp_dem.aml- 49>

gridp tmp_grid # linear nowrap gra
: (pan_zoom, disp_dem.aml~s51> [ .al-ea?

u
acov = outputssurfacessdemsfilled/q|

= (pan_zoom, disp_dem.aml 52> setwindow D:“NRCE\GI&“Basins\Basin_Demo:sant
a_fe_r_B225bhoutputssurfaces~demsgrid
i (pan_zoom, disp_dem.amls53> &return
(pan_zoom, disp_delin.aml-44> telze
(pan_zoom, disp_delin.aml~ 46> linecolor 4
(pan_zoom, disp_delin.aml- 47> &if .FALSE. &then
(pan_zoom, disp_delin.amlr 49> &end
(pan_zoom, disp_delin.aml-s52)> &if .FALSE. &then
(pan_zoom, disp_delin.aml-s53> &if .FALSE. = .TRUE. &then
(pan_zoom, disp_delin.amls55> gnds transparent
(pan_zoom, disp_delin.aml/56) &return
(pan_zoom, pan_zoon_delin.aml 18> &return
(pan_zoom, pan_zoom.-menw/?> &s .action = extent
(pan_zoom, pan_zoom.menws?? &r pan_zoom_delin.aml nomape
(pan_zoom, pan_zoonm_delin.aml- 4> &args mape
(pan_zoom, pan_zoom_delin.aml/6> &r mape_set_delin.aml nomape
(pan_zoom, mape_set_delin.aml- 4> &kargs mape
(pan_zoom, mape_set_delin.amnl- 6> &if extent ne fullview &then
(pan_zoom, mape_set_delin.aml- 6> #&do
(pan_zoom, mape_set_delin.amnls?> &flushpoints
(pan_zoom, mape_set_delin.amls8> &getpoint &map &push &mouse

g Pan/Zoom

View Control:
Full View
Extent

Refresh

Vector Control Background DEM

Raster Control Compoaite

Scale/N Arrow

Miscellaneous:

Command Line

Ouit

R _d

¥:4.95719 Y:5.00340 dx:-4.12468 dy:7.18982 Dist 8.28594




BAGIS Development Goals

e Compatibility
NWCC SW/HW environment
GIS Weasel

* [ntegrity
Data management
Process

* Efficiency
Computation
Workflow

e Usabllity
Interface
Functionality



Hardware / Software Environment

* Hardware
Microsoft Windows-based PC
Fast CPU and disk drives
4 GB of system RAM
Sufficiently large disk space

e Software
ESRI ArcGIS 9.X or later with Spatial Analyst extension and
VBA activated
Microsoft Excel and Office 2007 or later

* BAGIS (V1 released: July 2010, Latest version: Verl_F)

Distributed as a map template file (.mxt) in ArcGIS 9.X or as
a map document (.mxd) in ArcGIS 10

Does not require installation



Input Data of BAGIS —

* |nput data categories
Digital Elevation Model — DEM (Arcinfo grid)
Forecast point locations (point shapefile)
SNOTEL / Snow course locations (point shapefile)
PRISM precipitation (Arcinfo grid)
Reference maps (optional)
Other participating layers (optional)



BAGIS Settings Dialog Window-

Settings C:\DOCUME-1\XPMUser\lLOCALS - 1X\Templ\basinanalyst. def

Terrain Ref:| E:\NRCS\GISStaticiReference_Dats\US_DEM1SseciUS_ShadedRelief_300Multi,lyr Double-Click a reference field to
clear its layer setting.

Add Ref Layers to Map ‘

Drainage Ref:|
Watershed Ref:| E:\NRCS\GIS\StaticiReference_Data\US_Hydro\USGS_HUCS. lyr

10 Meters DEM:| E:\NRCS\GIS\Static\DEMSOMDEM westus_30 Preferred CEM: ¢ 10m  ®* 30m

30 Meters DEM: | E:\NRCS\GIS\Static\DEM\IOMDEMywestus_30 Elevation Unit: & peters © Feet
MName field: Area Field:
{Fauge 5tatiom5:| E\WRCSYGIS StaticyForecast_Paoints\gusforecastpoints (Shapefile) ﬂ | MEWY _MAME j | drain_area j
Station Area Unit: | sq. miles -

Elevation field: Mame field:

SNDTELZ| E:NMRCSYEISHStatic\SMOTEL \snotelold_alb_Project (Shapefile) Set | glev ft j | site_name j
SNOTEL Eley Unit: © pMaters & Feet

Sriow Course: | E:\MRCSNEISWStatichSnow_CoursehSnowCourses_albers (Shapefile) Set | elev_ft j | site_name j
Srow Cos Elev Unit © peters © Feet

Precipitation:| £:\WRCSYGIS\StatictPRISM Blue indicates required fields.

Other Participating Layers (will be clipped to ACI)

E:\WRCSYEISYStatic\SupplementalForest_Densitycov_den (Raster) Add Save Settings
ENWRCSNGISYStaticSupplementaliLand_Cover _NLCDZ2001Yvwest_covtype (Raster)

ENMRCSYEIS Static\Supplementalfederal_lands_albers (Shapefile
SStaticiSupplementalyroads_albers (Shapefile) Remove

Clear All




Model’s File Structure (Weasel Compatible)

=




BAGIS - mxt in ArcGIS 9.x and mxd-in'10

F

) Mew Document

Choose a template for your new map
[=]- Mew Maps

[=- Templates

EI Standard Page Sizes "
i L Architectural Pac Q

- 150 (A) Page Siz J J
i ieMorth American |
- Traditional Layouts
- Industry BAGIS_Ver1F_10 Blank Map
- USA

- \Warld
- Browse for mare. .,

My Templates

4 | m b

C:\Wsers\jduh\AppData\Roaming \ESRI\Desktop 10.0VarcMapTemplates \BAGIS_Ver 1F_10.mxd
Default geodatabase for this map:
D \Usersijduh\DocumentsiarcGIS\Default.adb

What is this?




BAGIS Demonstration —

Basin Functions AQOI Functions

Basin Analyst

fnalysis and Maps

add Ref Layers

Sawve A0T Mx A Generake Maps

0 Basin Info Set Data e ation Distribukion
: Sources  Elevation SNOTEL

0 A0 Info é
/ ‘ * Elewvation Sn
,._f Options

Precipitation Distribukion

About Define Basin spect Distribukion
) * Slope Diskribukion

A Elevation Scenario

System ¥

rctual Representation

FunCtionS Delineate AOI esentation
¥
Run Analysis Maps & Tables

Functions

A 4

Generate Maps
& Reports




Project Outcomes —

* BAGIS model (for ArcGIS 9.X and 10)

e Data compilation (22 different datasets with
hundreds GB of data)

* Model execution (601 AQOIs with 700 GB data)
e Final report — BAGIS User’'s Manual
* BAGIS Website — under construction
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License Restrictions =

e USDA has a nonexclusive license to copy, display,
and perform BAGIS.

e USDA has the right to distribute BAGIS to any
commercial, nonprofit, or government entity
partnered with USDA through grant, contract, or
collaboration agreement for the ongoing research

and projects performed for or in conjunction with
USDA.
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Hydrological Response -Units (HRU)




HDGIS Key Features

* Define HRUs (|

RU Delineation)

* Refine HRUs (HRU Post-processing)
e Data management module
* Process logging module



HRU Delineation
"Rule Types and Actions

Rule Types

Contributing Area Contributing area

Raster reclassification =~ None or Reclassification

Raster Slice Slice - equal area/equal interval
DAFlow-Type Zones Generate grid system

PRISM Precipitation Customized precip slice

Template - Aspect Reclassification and filtering
Template - Slope Filtering, reclassification, filtering
Template - Canopy Filtering, reclassification, filtering

Template - LULC Reclassification and filtering

Temp]ate - Soil Rasterizing, reclassification and filtering




HRU Post-processing —
Rule Types and Actions

—

Rule Types

Eliminate Eliminate HRU by area or by number

Cookie-Cut Use a user layer to overwrite portions of
HRU

Clustering Group HRUs into user-specified number
of types and dissolve adjacent HRUs that
are of the same type.

Zonal statistics by Add stats to HRU attribute table
HRU

PRMS radiation plane Add slope and aspect stats to HRU
attributes attribute table




HRU Analyst Toolbar & HRU Delineation Dialog

e
Current AQL: santa_fe_r_0225b v1.14 @

Salect ADI Raster Layers Vector Layers DEM Layers PRISM Layers

% santa_fe_r 0225b - - - -

I _.-'" santa_re_r_ —— |aoi_st g aoi_streams Filled DEM jan
] View Layers cov_den counties_2001 _|| | Original DEM - | |feb
— . |west_coviype FSRoads_Albers |™ || | Flow Direction “| | mar

Clear Selected snotel_sites Flow Accumulatior apr

snowcourse_sites Slope - | [may

HRU Layers

[OMM | ViewHRU
hrud2 A
View HREU Log

| Delete HRU |

Parent template HRU Apply rules on all existing zones I

hru1 v| @ Apply rules on selected zones

3

Rule Type |RasterSIice v|| Define Rule |

| Delete/Clear ‘ ‘ Update Rule | | Run Rule |

RuleType Layer Used Output Folder Status View

Template - Aspect m r001_aspect Fending

Raster Slices jan r002_jan Pending

HRU Path

Allow non-contiguous HRU Output HRU Name  HRUD3

Generate HRU




Rules for Defining HRU

Raster slice Raster reclassification

Select layer Layertype Select layer Layertype
) Raster = DEM hru01 ) Raster ) DEM

et ) G T ® HRU

mar ... -
apr Statistics Only discrete layers are shown

may Min: Mean:
jun Max: STDV:

Slice
Method: () Equal Interval @ Equal Area

Heclass
Reclass field |"u"ALI._.|E v|

Number of zones: 3

Base zone value: 1 Unique | [ Auto l | Load. .. | | Save. | | Clear |

Old Values Mew Values 1
8 8

9 9

10 10

1 1

12 12

12 12

l Cancel] [ Apply ]

| Dancel| | Apply |




Rules for Defining HRU-(cont)—

~

Template - Aspect ﬂh Template - Slope

Directions: & Step 1. Low-pass Filtering on Slope Values

Filter width: : Filter width: 5 Height: 5 Iterations: -

Filter height: Step 2. Reclassification of Slope Values
] Slope classihcation: @ 1-0-5%, 2- = 5%

~ 3o

Filter iterations: !
Set filter iterations to 0 to skip filtering

Step 3. Majority Filtering on Reclassified Slope Grades

| Cancel | Apply | Filter width: - Height: 5 Iterations: 5

Set filter iterations to 0 to skip filtering | Cancel | Apply |




| -

Current HRU: hru02

| Rule 1 | Rule 2|

Aoi name: santa_fe r 0Z25b

Aoi path: DMMRCSYG154Basins Basin_Demotsanta_fe_r_0Z225h

HRU name: hru(2

HRU path: DMNRCS3G15%Basins Basin. Demotsanta_fe r 0Z25b output®zoneshhm 02

Parent template name: hrul1 View HRU Log

Apply to parent HRU zones: 1,2

Allow non-conbguous HREU:  MNo

Units:

Polygon count 613

Average sze: (.076664

Maximum size: 1948424

Date created: 372572011 1225 FM Applicaton version:  v1.14




Tracking Parent HRU Log

| Rule 1|

Aol name: santa_fe_r_0Z75b
Aoi path: DANRCSVGE15 Basing \Basin_Demotsanta_fe_r (#2560
HRU name: hnu(1

HRU path: D MNRCS\G15\Basins"Basin_Demo‘santa_fe_r_02Z5b%output*zones b0l

Parent template name:

Apply to parent HRU zones:

Allow non-configuous HRU: Mo

Units:

Polygon count 15

Averagesize: 3158576

Maximum size: 1948424

Date created: 3/25/2011 12:27 PM Application version:  v1.14




"HRU Rules

Current HEU: hruQ2

| Summary | Rule 1 | Rule 2

Rule type: Template - Aspect

Input layer name: Aspect

Status: Complete

Actions: [Fu::tinn 2 - MajorityFilt v]
Action 1 - Reclass |

Input layer path: D:A\NRCS5%G15%Basins Basin_Demo*sarta_fe_r_[0Z25b output ‘surfaces dem filed aspect grid

Qutput folder: DANRCSYGI54Basins Basin_ Demo‘santa_fe r [Z25bNoutput*zoneshnul@Nayers'r01_aspect

P | =

RectangleHeight
RectangleWidth
terationCourt

Parameter value
3]
3]
3]

Wiew Layer

| View Layer |
Wiew Layer |







BAGIS Graphic User Interface -

r

®_ Untitled - ArcMap - Arcinfo

File Edit View Bookmarks Insert Selection Tools ‘Window Help

D= E &S = + |[1:30697.453 EAFAV R =LY

Basin Analyst

Basin Analyst * 2 1T g |Mew Basin [ 9« g |animas_r_at_durango_ 07282010 Analysis and Maps

SR = Layers . . - e
DEM Clhippin . Create 401 Stream
- YWatershed Reference PPINE i

Source DEM: 5 Generate Maps

10 meters ImAN
2 = W7 Elevation SNOTEL
* 30 meters

+ Terrain Reference 7 Elevation Distribution

] @ Elervation Snow Courses
ey @ Precipitation Diskribukion

I Select the output laver(s) to view: :
A Aspect Distribution

Select All Select None B % <iooe Distribution

AL

v DEM Extent
" Filled D&M
~ Flow Direction s 14 s ¥ pseudo Representation
¥ Flow Accumulation: i | &y Export Map..

- clome =

| Aspect

v Hillshade

- Hillshade Z factor: 1

1 W actual Representation

i1k

L AR

Display |S|:uur|:eJ Seleu:tiu:unj

Drawing k L~ A~

Clip ‘

A"&"iv LIS

Z7863571.344 3420858, 744 Meters




Basin Analysis GIS —

1. Basin analysis GIS model building - BAGIS
Using Windows standard graphic user interface
Managing and organizing basin analysis data
Preparing terrain datasets for AOI delineation
Delineating AOI
Performing spatial computation
Generating maps and Excel reports

2. GIS data compilation
3. Basin analysis model execution



N

BASINs and AOls

Region #AOls Disk Size (GB)
Great Basin 82 44.37
Humboldt 2 10 19.3
Koot PO_Spok 48 87.3
Lower Columbia PAS 9.16
Middle Columbia 25 9.56
Missouri/Platte 110 209.8
Puget Sound 14 4.27
Snake River 87 125
South Coast 12 4.90
Upper Colorado 160 167.44
Upper Columbia 23 16.2
Walker Lake 2 1 2.77




Organization of Input Data.

* |nput data requirements
Raster (Arcinfo grid); vector (ArcGIS shapefiles)

Some layers require predefined attributes
(customizable at the system settings dialog window)

Input data do not need a mandatory organizing
structure, except...

PRISM precipitation data
- 12 monthly
- 4 quarterly
- 1 annual



Organization of Output Data -

e Output data categories

Basins — basic unit for processing DEM for AOI
delineation

Area of Interests (AOIs) — basic unit for basin analysis

e Output data requirements
Raster (Arcinfo grid); vector (ArcGIS shapefiles)
Output data are compatible with GIS Weasel
Allow nested AOIs



User’s File Structure (Recommended)
-

=
= 3 =3 .

[
B m . o | _
Reference 5

Data




Basin Functions

.
Basin Tool

Open asins'|
Mew Subfolder | DEM: 30 meters DEM O | View Layers | ACL No

Sub Folders DEM Status AOI Status

N
Al

::E:- :E:- : = :E:- :E:- ::E:-

Ly ey )
—_ o — b — — — —

b

Close |

Close




Basin Functions

®_ Untitled - ArcMap - Arcinfo |Z||E|[Z|
File Edit View Bookmarks Insert Selection Tools ‘Window Help
DEES iz o * |[11.750529 RMEFAF N =2 Y

Basin Analyst « G = @K | analysis and Maps

- &2 Basin Analysis JLLE NS0T Ead p e ) , it "—ﬁ floglativl ,’: "
F B r‘.-‘.l ] 1 4 _-. i !
.lll i ; !'. ¥

snotelold_alb_F e P ’ Ay I - i

° Source DEM: i, Wy i IR A [ ; \é,'_il" 2
gusForecastpoi v b = I 1 -':" AN ) '-f.:}'-_"f. Hf: X

. © 10 meters

watershed Ref * 30 meters

Terrain Referel Slact the output laver(s) to view:

Select All Select MNone ‘

v DEM Extent

" Filled DEM

[ Flow Direction

¥ Flow Accumulation:
[ Slope

[ Aspect

v Hillshade

Hillshade Z factar; 1
Clip ‘

Drawing = k

-985585.542 1634413.128 Meters




Basin Functions

®_ Untitled - ArcMap - Arcinfo [Z”E”Z|

r

File Edit VYiew Bookmarks Insert Selection Tools ‘Window Help
heEE & & [1:924.566 ERFAP N =Y

Basin Analyst « G | analysis and Maps

o

=, Basin Analysis ~

- Basin DEM Extent |
O
- Hillshade
Walue
High : 254

Law : 0

- Flowe &ccunulation
Yalue
High : 4.15914e+

BTG L0 E

Law : 0
- Flow Direction
[}
m:
4
=
C1a
[ e
[
[ Pl
- fspect
Walue "

< | B

[ = @

£

Display |S|:uur|:eJ Seleu:tiu:unj - ~
Drawing ~ R 0~ A~ @) il o] B ru A&~ Sy ¢~

-10586858. 737 1737538.575 Meters




AOIl Functions

® Untitled - ArcMap - Arcinfo

i:ﬂr Wi Bomkmarks Treerk Salackinn Tonls Window Hels

i < PRI

Cone Reservoir Inlet —

Wallecito Reservoir Inflow (2 Yiew Basin

Animas R at Durango D
Lemon Reservoir Inflow (2) -

analysis and Maps *

La Plata R at Hesperus

ey :II:

Select

Walue
. High: 254

Law : 0
- Flow Direction

[}

m:

4

=

C1a

[ e

[ "

£ >

B @»@Eq

£

Dizplay |S|:uur|:eJ Selectinn] Ty |

Drawing ~ & O~ A~ |,0].ﬁ.rial ﬂ|1ﬂ ﬂ B 7 U iv &viv . -

-1119501.484 1701857.411 Meters




AOI| Functions —
’/':Untitled - ArcMap - Arcinfo @@‘

File Edit VYiew Bookmarks Insert Selection Tools ‘Window Help
= = = B

Basin Analyst = B . . e analysis and Maps

Easin DEM Extent v Automatically snap pourpoint

E:LIIJ Accumulakion ‘ / E;r]'a[:' Diistance: 15 Meters

Walue

High : 4.15914e+

I Low: 0

Walue
. High: 254

I Low: 0

Flowe Direction
i
[
B <
- o

P | I
@] Avial 10 ~| B 7 U A~ &~ 4

-10412¢




AOIl Functions

®_ Untitled - ArcMap - Arcinfo

File Edit VYiew Bookmarks Insert Selection Tools ‘Window Help

heES & * [t104a07 ERFAP N =Y

Basin Analyst « G | @ analysis and Maps

o

=, Basin Analysis ~

- &1 Animas_F_at_D
I

ArcMap
pourpaint

The area of &Q1 is:
1815.33 Square km

Basin Analysis Message

Creating AQL..
Clipping DEM laver ... (step 1 of 23]

i3auge Skations
3%,

Basin DEM Extent
I

Flowe &ccunulation

Walue
High : 4.15914e+

ILDW:EI

[ Hillshade
Walue
High : 254

ILDW:EI

Flowe Direction
i
m:
£ >

frE@eraom 4+ 2Liom

£

Display |S|:uur|:eJ Seleu:tiu:unj
Drawing ~ R L~ A~ |,0‘].ﬁ.rial j|1ﬂﬂﬂfg iv&viv ' -

-1020816.483 17415830.495 Meters




Maps & Tables Functions.

Create A0I Skream
&l Generate Maps
* Elevation Distribution
* Elevation SMOTEL
* Elevation Snow Courses
¥ Precipitation Distribution
' Aspect Distribution
Slope Distribukion
¢l Elewvation Scenario
“ Ackual Representation

zeydo Representation

u!"‘:f Export Map...




Maps & Tables Functions

Map Settings

AOI Area: Elevation (m):
181533 50. Km i
443575.21 Acre Ma
70000 S9. Mile Range

19565.18
4288.26
2302.058

Elevation Zones for Precipitation Analysis
200

Interval:

Intervals
1935,158 - 2000 O
2000 - 2200 %o
2200 - 2400 %o
2400 - 2600 %a
2600 - 2800 %o
2800 - 3000 %o
3000 - 3200 %a
3200 - 3400 %o

3400 - 3600 %

% Area

j # Classes: 13

Elevation Unit

* Meters
* Feet

1. Apply

Data Status Data Description

Raster Name

# SHOTEL

# Sno CoUrse

El

Elevation Subdivisions on Elevation Curve: | 1«

™ Generate Tables and Charts for Specified Elevation Range

—
—

ACI Streams

PRISM Elevation Zones
Elevation Zones

Precipitation Zones

SMNOTEL Elevation Zones
Snowy Course Elevation Zones
Aspect

Slope

Ready

Precipitation Distribution Map
PRISM Diata: | annual Precipitation -

[+ =] Toi|e

Precipitation {inches)

Frecipitation Zones

frlir
Y

Fange

aoi_streams
elevzone
subeley
preczone
stelzorne
SCOSZONE
aspzone
slpzone

2. Get Range

Precip Interval:

0 inches

Precip fone #. 10




Maps & Tables Functions

A

B

C

'VALUE COUNT AREA

2272.87
2367.2
2421
2474.8
2528.6
2582.4
2636.2
2690
2743.8
2797.6
2851.4
2905.2
2958
3012.8
3228

[y
w

9
3
2
2
1
1
2
1

874885.5
874885.5
874885.5
12248397
15747939
11373512
7873969.5
2624656.5
1749771
1749771
874885.5
874885.5
1749771
874885.5

MIN

22.002985
21.93291092
22.30121231
22.76148415
23.51667976
23.74157524
23.75693512
26.39895058
28.42652321

29.83
30.086
31.208
32.047

34.99

15713.091

14713.081

13713.0581

12713.091

Elevation {Feet)

8713.0806

7713.0806

6713.0806

5713.0806

11713.081

10713.081

89713.0806

MAX

22.0025985
21.93291092
22.30121231
24.65841293
25.63058281
27.04781532
27.32259941
27.86654472
29.16862488

0
0
0
1.896928787
2.113903046
3.306240082
3.565664291
1.467594147
0.742101669

Precipitation Distribution

G
MEAN

22.0025985
21.93291092
22.30121231
23.51454544
24.29165459
25.11686897
25.15503502
27.36620712
28.79757309

0

0

0
0.532292604
0.617766321
0.865966797
1.098455126
0.68408972
0.371050835

Precipitation Distribution

3

4

SUM

22.0025985
21.93291092
22.30121231
325.2036133
437.2457864
326.5192871
226.3953094
82.09861755
57.59514618

J
%_AREA
0

Label

1.449275362 2313.5 - 2367.2
1.449275362 2367.3 - 2421

1.449275362 2421.1-2474.8
20.28985507 2474.9 - 2528.6
26.08695652 2528.7 - 2582.4
18.84057971 2582.5 - 2636.2
13.04347826 2636.3 - 2690

4.347826087 2690.1- 2743.8
2.898550725 2743.9 - 2797.6

14713.091

- 13713091

- 12713091

- 11713091

- 10713091

- 8713.0906

- 8713.0906

- 77130906

- 6713.0906

5713.0806

= E|evation

Elevation Distribution

A Snow Course

A SNOTEL

== Precipitation

Elevation {Feet)

7.7-2851.4
1.5-2905.2
5.3-29598
9.1-3012.8
4.3-3228




Maps & Tables Functions

ROARING FORK AT GLENWOOD SPRINGS S
AT UCO_SMALL

ELEVATION DISTRIBUTION

ANIMAS R_AT DURANGO 07282010
AT NEW_BASIN
ELEVATIONAL REPRESENTATION - SNOTEL SITES
ROARING FORK AT GLENWOOD SPRINGS S
AT UCO SMALL

PRECIPITATION DISTRIBUTION

Elevation (in Feet)
] 5713.09 -6000
| 6000 -6500
6500 - 7000
7000 - 7500
7500 - 8000
8000 - 8500
8500 - 9000
9000 - 9500
9500 - 10000
10000 - 10500
10500 - 11000
11000 - 11500
11500 - 12000
7] 12000 - 12500
| 12500 - 13000

Aspect

[ ||| " NNNEnn

animas_r_at_durango_07282010
at Mew_Basin

% Precipitation (in Inches)

| 13000 - 13500 Snow Courses ﬁf\
| 13500 - 14000 ¥ SNOTEL Sites W b /4
| 14000 - 14337.34 B 144118 \4\:7
Bl 16-20 _
] 20-24 -
| 24-28
| 28-32
| 32-36
I 36-40
ﬁ:i‘ 40-44 Al_iglegtlat
[j? 44 .43 R
48 - 5, 5 ::E
Bl s2-s6 L o
Bl s6-5393 Cle
[ ] ese
[ ==
[ ssE
| s
I ssw
=10
|| Notrepresented = s
. v
0 El o 0 20 Km = ‘:J:,W
CE o — — R




Maps & Tables Functions

UNCOMPAHGRE R AT COLONA_06112010
AT BASIN 060710

ACTUAL ELEVATIONAL REPRESENTATION

Legend
Srow Conrses
SNOTELSHeS
Not Epleselt(l e kN
Feprierked
| Noteprezeredabove

UNCOMPAHGRE R AT COLONA_06112010
AT BASIN 060710

PSEUD O ELEVATIONAL REPRESEN TATION

Legend
SHION Conlges
SNOTELSHS
[ Motepreseredte ow
. RPeprieaed
| Moteprieredaboe




Other Tools =

AO!: ridgway 11292010
DEM Path: | FANRCS\GIS\Pasins\UCOYridgway_11292010Noutputisurfacesidemtfilled

PRISM Path: | Fi\NRCS\GIS\Rasins\UCOYidgway_112920104ayers\PRISM
Layers Path: | Fi\NRCS\GIS\Rasins\UCOYidgway_112920104ayers

Elevation Stats: Shape Area: Reference Area:

: 2366.01 | Meter 180.83| Square Km 265.00 | S9. Miles

: 4300.98 | Meter 44684.33 | Acre
1934.97 | Meter 69.82 | Square Mile

Presence of BAGIS Lavers

Presence of User's Layers in AQI
Raster Layers Vector Layers % PRISM Layers Se'ffm

cov_den FSRoads_albers
S - v SNOTEL

west_covtype snotel_sites
snowCourse_sites vV Snow Course




BAGIS Version 1 =

* Beta period: January — June, 2010

e V1 initial release: July 4, 2010

e V1 Band V1l C: August, 2010

e V1 D: September 3, 2010

e V1 E: October 5, 2010

* V1 F:. December 25, 2010 (scheduled)

e Testers:

NWCC: Jim Marron, Tom Perkins, Angus Goodbody, ...

PSU: Ray Henning

* Programmers:
Geoffrey Duh, James Manzione



Disclaimers -

e THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND
CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED
WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR ANY
DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF
USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER
CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE
OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGE.



’

3.n

Figy
ma

533

out ¢
withi
snap
User:
dese
and
User:
Gesel
layer
later
clicki

mess
5.25)
refery
to Se

o

Attri

4]
"

» O O O
- - .
S w o

3

Attr

Thu

APpengiy B

Ana), Sis
Spreadsh

DIRECT, ON

Spreadshest N
———leet |

: sNeet N
Fex:Name D
:\RECT\OM

aMe: Aspect
3ta Type
NU’“\bEr
Text
N\_mt-er
Number
Number
Number
Number
Number
Number
Number

S€Nerateq In By

Sin

Déitri;m:.r
Aspect dire

Ction ¢og
Text of 16

e I_::*rrespan:
aspect girections and F|
Number of [3ster cells
Area 15Quare meter,
l*."lmrm.m a
h‘axim.m
Range of

ing to the DIREC’ION text)
at

aspect
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spect \Oggree
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=0 for due north)
Oegree - for due north)
3 aspect {degree - 0 for QUE north)
QVerage aspect \Oegree -0 f,
Standarg Oeviation of aspect (Gegree - 0 for due north)
Sum of 3SPECt of all the cells ‘
Perc

Inthe intenya) (Osgree)
Entage of areg of 3spect directions
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ame. Area Elevations
Field Name Data Type M
VALUE Number M
COUNT Number M
AREA Number M
MIN Number W
Max Number Maximum elevation (feet or meters)
RANGE Number Range of elevation (feet o meters)
MEAN Number Average elevation (feet or meters)

Standard deviation

ZZDI“ :E:E[ Total elevation of all the cells in th.e interval
% AREA % Percentage of area of the interval in AO|
'::ms-\ EV | % Cumulative percentazg of sre'a
L;BEL Text Label of the elevation interva

Spreadsheet Name Ele'vation Curve
See Area Elevations.




BAGIS Data Catalog

\//

/
Data Name Description Data Type Sources
Active COOP Sites COOP Climate Stations GIS Point NWCC
Active/lnactive Snow Courses Existing Snow Courses GIS Point NWCC

DEM 10 meters — Western US

USGS NED - 1/3 arc-second

GIS Grid/Raster

The National Map Seamless Server

DEM 30 meters - Alaska

ASTER Global Digital Elevation Map

GIS Grid/Raster

ASTER GDEM

DEM 30 meters - Canada

ASTER Global Digital Elevation Map

GIS Grid/Raster

ASTER GDEM

DEM 30 meters - Western US

USGS NED - 1 arc-second

GIS Grid/Raster

The National Map Seamless Server

Forest Density

Forest Density - From USGS Weasel

GIS Grid/Raster

NWCC

Forest Type / Land Cover Forest Type - from USGS Weasel GIS Grid/Raster NWCC

HUC Basin Boundary Hydrologic Unit Code Boundary GIS Polygon NOAA

Land Management: Federal Federal lands/areas GIS Polygon The National Map Seamless Server

Land Management: Indian Indian lands/areas GIS Polygon The National Map Seamless Server

Land Management: Wilderness Wilderness lands/areas GIS Polygon The National Map Seamless Server

National Atlas -Roads National Atlas Roads GIS Line The National Map Seamless Server

National Atlas -Streams National Atlas Streams GIS Polygon The National Map Seamless Server

National Atlas -Waterbodies National Atlas Waterbodies GIS Polygon The National Map Seamless Server

PRISM annual prcp & monthly prcp |800 meter precipitation data GIS Grid/Raster

SNOTEL sites - existing Existing SNOTEL sites GIS Point NWCC

SNOTEL sites - Proposed Proposed SNOTEL Sites GIS Point NWCC

Soil Soil Data - from USGS Weasel GIS Polygon NRCS

USFS Service Roads Service roads in National Forests GIS Line http://svinetfc4.fs.fed.us/vectorgatewa
ylindex.html

USGS Gauges (Forecast points) USGS stream gauges GIS Point NWCC



http://nwcc/
http://nwcc/
http://seamless.usgs.gov/index.php
http://www.gdem.aster.ersdac.or.jp/
http://www.gdem.aster.ersdac.or.jp/
http://ned.usgs.gov/
http://nwcc/
http://nwcc/
http://seamless.usgs.gov/index.php
http://seamless.usgs.gov/index.php
http://seamless.usgs.gov/index.php
http://seamless.usgs.gov/index.php
http://seamless.usgs.gov/index.php
http://seamless.usgs.gov/index.php
http://www.wcc.nrcs.usda.gov/snow/about.html
http://nwcc/
http://svinetfc4.fs.fed.us/vectorgateway/index.html
http://svinetfc4.fs.fed.us/vectorgateway/index.html
http://nwcc/

DEM 30 Meters — Western US.

SR= Layers

Y0

Value
High: 4412.85

. Low: -85.6187




