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Local Parameters Configuration

1 Introduction

This document describes how to setup local parameters in Arc Hydro. A local parameter is a parameter
computed for a local watershed, e.g. a watershed for which data (dem, etc.) is available in ArcMap.

2 Defining local parameters

The parameters available in Arc Hydro are defined in the XML associated to the map document under the
node FrameworkConfig/HydroConfig/ProgParams/ApFunctions/ApFunction(WshParams). The function
Compute Local Parameters reads this XML and displays the list of parameters in the Select Parameters
window.

e Open a new ArcMap and save the map document.
o Select Attribute Tools|Compute Local Parameters.

The Select Parameters window is displayed. This form lists all the parameters that are defined in the XML
and can be computed.

g Select Parameters E
Select all parameters

ALAKEPCT [Percent of area covered by lakes and ponds - requires 'Lake' grid (O-no lake, =
JLREJLZHI [Area in sqgquare miles] b
BASINLENGTH [Ea=in Length in miles]

BSLOPG}I [Mean basin slope, dimensionless, based on slope percent grid] =
[¥] CENTROIDE [¥ coordinate of the centroid in map coordinates]

[¥] CENTROIDY [Y coordinate of the centroid in map coordinates]

COHPRAT [Compactness ratio, dimensionless]

CONTDAZMI [Area that contributes flow to & point on a stream, in square miles])

ELEVlDFT [Elevation at 10 percent from outlet along Longest flow path slope in feet pe:
ELEVlDFTSD [Elevation at 10 percent from outlet along Longest flow path slope in fest per
ELEVEISFT [Elewvation st 85 percent from outlet along Longest flow path slope in feet pet
ELEVBSFTSD [Elevation at 55 percent from coutlet along Longest flow path slope in feet per
ELEVDIFFFT [Difference of elevation between upsStream and downstreams points of longest £
ELEVFT [Average elevation in feet - reguires 'DEM' grid with wvertical units defined]
ELEVHAXFT [Maximwum elewvation in feet - reguires 'DEM' grid with wertical units defined] -

Figure 2-1 Select Parameters Window

e Click Cancel to close the form.

2.1 Name Definition
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The parameter is defined with 4 types of “name”: field name, tagname, field alias and description.

Name Description

Name Name of the field (if you look at the field in the layer properties window you see the
name and the alias whereas if you open the table you see the alias).

TagName Name used in the list of parameters in the Select Parameters window, as well as
internally by the function.

Alias Alias corresponding to the field name (what you see when you open the attribute table).

Desc Description associated to the parameter in the Select Parameters window (if you
maximize the window you see the description on the right).

e Select ApUtilities] XML Manager.
The XML Viewer displays the XML associated to the map document.

e Browse to the node
FrameworkConfig/HydroConfig/ProgParams/ApFunctions/ApFunction(WshParams)/ApFields/

S MLViewer - ApUtilities o] @ |
MHame=ApField, ModeT pype=Element(1] BazelR|= -
¥Path=Framework Config/HydroConfig/ProgP arams /4 pF unctions A pFunction/apFields 4 pField
0:Mame=AREAZMI

1:T agM ame=AREAZMI
ZaliazMame=AREAZMI
FIDezc=brea in sguare miles
4:Type=3

BeFieldw/idth=12
E:Decimalz=2

Fallowab ull=1

B:AdditionalParams=FORMAT=.COMPME THOD=CUSTT¥PE:CUSTOPNAME =ESRILAPWHR ‘W shpT
oolz.arealpUNITS=mi2 | S\WATERSHEDAREA=1

ChildM ades=0

#MLLength=257:0

(1~ ApFields#pFields) A
ApFieldAREAZMI)

H- &pField[RELIEFFT)

H- &pField[ELEWVFT)

H- SpField[ELEWVMASFT)

H- SpField[ELEVMINFT)

- &pField(SLPPCT]

- &pField[SLPPCT 30)

- &pField[SLPPCT 30M] (
[
[
[
!

Frm IO e O s O e

- &pFieldFORESTPLCT)

- &pField[PRECIPIM)

[+~ ApField[CENTROIDY)

- SpField[SLAKEPCT) i

Figure 2-2 Browsing to ApFields Node

e Right-click ApField(ELEVFT) and select Copy.

Arc Hydro Configuration Doc. #1 March 2013




Local Parameters Configuration

B ML iewver - Aplitilities

Mame=ApField, ModeType=Element(1] BazellR]= -
#Path=Framework Config/HydrolConfig/ProgParams A4 pFunctions M pFunctiongpFields /4 p D
Field

O:Mame=ELEYFT

1:TagHame=ELEWFT

- ApFieldsApFields] o
- ApField8REAZMI]
(- ApFieldRELIEFFT]
41- ApField(EL Delete
- ApFieldEL]  Copy |
ApF!eId[SL Paste
- ypField{SL
- ApField[5L Editattributes
- ApFieldFO .
. BpFieldPF BoitTet
[ ApField[CE InsertMode
- ApFieldaL] .
. ApFieldHE SawveTaFile

H- ApField[SLPT085FM)

H- ApField[SUMSTREAMS)
H- ApField[OUTLETELEY)
- ApField[4REA2MI)

- ApFieldPERIMMI)

- ApField[CONT DAZMI]
- &pField[COMPRAT)

- &pField[RELRELFFI)

- L wme Sme

H- ApField[SLPT085FM1] H

e IO o WO e O

Figure 2-3 Copying ApField Node

¢ Right-click ApFields(ApFields) and select Paste.
The node ApField(ELEVFT) is added under the node ApField(WATERUSEPCT).
¢ Right-click the new node ApField(ELEVFT) and select EditAttributes.

The Attribute Editor window is displayed.
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P Attributes of ApField

FIELD WALUE

Mame ELEWFT

Taghame ELEWFT

AliasMame ELEWFT

Desc Awerage elevation in feet - requires 'DEM' grid with wertical units defined
Type 3

FieldWidth 14

Decimals e

Al ull 1

AdditionalFarams FORMAT=COMPMETHOD=MEAMNUNITE=FT

< | m 3

Figure 2-4 Attributes of ApField Node

¢ Right-click the Name record and select Edit. Enter ELEVVM as value for name. Click OK

AttributeM ame:
M arme

Apply to child nodes I QK. I [ Cancel ]

¢ Right-click the TagName record and select Edit. Enter ELEVMTAG as value for TagName.
Click OK.

¢ Right-click the Alias record and select Edit. Enter ELEVM Allias as value for Alias. Click OK

e Right-click the Description record and select Edit. Enter “Average elevation in meters” as
Description. Click OK

e Right-click the AdditionalParams record and select Edit. Replace “UNITS=FT” with
“UNITS=M". Click OK.
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P Attributes of ApField

FIELD WALUE

TagMame ELEWMTAG

AliasMame ELEYWM Alias

Desc Awerage elevation in meters

Type 3

FieldWidth 14

Decimals 2

Allowull 1

AdditionalFarams FORMAT=COMPMETHOD=MEANLUNITS=h
MNarme ELEWM

4 1 3

Figure 2-5 ELEVM ApField Attributes

e Click OK to close the Attribute Editor.
e Close the XML Viewer and save the map document.

e Add araster (dem) and a polygon feature class that overlays the dem into the Table of Contents of
ArcMap.

e Select one of the polygon features since the function Compute Local Parameters works with a
selected set of drainage area features.

e Select Attribute Tools|Compute Local Parameters.
The new parameter is now visible in the Select Parameters window as:

ELEVMTAG [Average elevation in meters]
TagName [Description]
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Select all parameters

Local Parameters Configuration

=R B (=)

ELEVESFTAD
ELEVDIFFFT
ELEVFT
ELEVHLXFT
ELEVHINFT
ELEVHTLG
ELEVUP
FORESTECT
HEL IND
LFPLENGTH
LFPLENGTH1

[Elewvation at 85 percent from o =
[Difference of elevation hetwee
[Average elevation in feet - re
[Maxiwmum elevation in feet - re
[Miniwan elevation in feet - reH

[Average elevation in meters]

[Elevation at the upstream end
[Percent of area covered by for
[High Elewvation Index - Percent

[Length of associated Longest F
[Length of associated Longest F -

| ok | | cancel |

Figure 2-6 New configured Parameter in Select Parameters Window

e Uncheck Select All parameters. Select ELEVFT and ELEVMTAG. Click OK.

o Select the polygon feature class you just added as Drainage Area. This is the feature class for
which parameters are computed. Click OK.

g Compute Local Parameters E

Drainage Area ’Wate[ghed 'l

I oK I[ Help ][ Eancell

e Select the raster dem you just added as Raw DEM, which is used as input to compute the average
elevation. Click OK.

§ Carnpute Local Parameters E

Faw DEM ldem .l

I OK ” Help ” Qancel]

e Open the attributes table of the drainage area feature class (e.g. Watershed).

The fields ELEVFT and ELEVM Alias (aliases set in the XML) have been added to the attributes table.
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- B Ay O x

Yiratershed =
Shape * 0ID = Shape_Length | Shape_Area HydrolD | Hame ELEVFT ELEVM Alias
¥ | Polygon 1 an 300 1| Marme 1| <Mulk= =Mull=
Palygon 2 33520 33181100 3 |Mame 2| 2125960352 B43 2658
4 4 1 K E (1 out of 2 Selected)

Yiratershed

¢ Right-click the drainage area feature class (e.g. Watershed) in the Table of Contents of ArcMap
and select Properties. Select the tab Fields.

The Properties window shows that a field called “ELEVM” (name) has been created. The alias for this
field, that is visible when viewing the Attributes table, is “ELEVM Alias”.

Layer Properties
| General I Source I Selection I Drizplay I Symbolog_l,l| Fields |Definitinn Query I Labelsl Jainz & Fielatesl Time I HTHL F'npupl
EH +~- Jv| Options
Choose which fields will be visible =) Appearance
Shape Alias ELEWM Alias
Shape_Length MNurmhber Farmat MNurmeric
Shape_area Read-Only Mo
HydrolD = Field Details
Hame Data Type Double
Harme ELEWhA
Precision il
Srale n
Allow MULL Walues s
I QK. I [ Cancel ] | Apply

Figure 2-7 Layer Properties - Fields

March 2013
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2.2 Field definition

The XML allows also setting the type and width of the field, as well as the number of decimals for a
numeric field. The XML also sets whether the field allows null values.

Name Description
Type The esriFieldType associated with this field node:
o 0: Integer
e 1:Long integer
e 3:Double
e 4: String
e 5:Long integer
e 6:0ID
o 7. Geometry
e 8:BLOB
FieldwWidth Number. For a string, length of the field. For a number, maximum number of digits
(number) allowed without counting the decimal separator.
Decimals Maximum number of decimals allowed (=scale) for numbers. Ignored for string
AllowNull Indicate whether the field allows null value or must always be populated. Usually set to 1
(Allow Null).
& Attributes of ApField o] ® |z
FIELD WALUE
TagMame ELEWMTAG
AliasMName ELEYI Alias
Desc Awerage elevation in meters
Type 3
Fieldwidth 14
Decimals 2
Allowull 1
AdditionalParams  FORMAT=COMPMETHOD=MEAN:UMNITS=M
MNarme ELEWM
4| m 5

2.3 Computation Method Definition

The computation method and the parameter’s units are defined in AdditionalParams.
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AdditionalParams
Name Description
COMPMETHOD Computation method used to compute the local parameter. Available
operations are:
¢ MEAN: average value of input raster within the drainage area.
MAX: maximum value of input raster.
MIN: minimum value of input raster.
RANGE: (maximum-minimum) for input raster.
STD: standard deviation for input raster.
SUM: sum of raster values within the drainage area.
COUNT: number of cells within the drainage area.
FRACTION: ratio of cells with values 1. Input raster must be a grid
with values 0 or 1
e PERCENT: percent of cells with values 1. Input raster must be a grid
with values 0 or 1
o AREA: area covering the cells from input raster with a value of 1.
Input raster must be a grid with values 0 or 1.
e CUSTTYPE: custom operation (e.g. CentroidY)
CUSTOPNAME Name of the custom operation used when COMPMETHOD=CUSTTYPE.
e.g. CUSTOPNAME= ESRI.APWR.WshpTools.CentroidYOp
Available custom operators:
e AreaOp
BasinLengthOp
CentroidXOp
CentroidYOp
CopyFieldOp
DerivedParamOp
ElevDiff2DLineOp
GetMultiFeatureFieldOp
GPToolOp
LineLengthOp
LFPathOp
LFPathPreproOp
LineLengthOp
MainFlowPathOp
PerimeterOp
Point2DLineOp
Point3DLineOp
PointExtractOp
PointPolyExtractOp
PointXOp
PointYOp
RelLineLengthOp
Slope2DLineOp
e Slope3DLineOp
See section 3.2 for a detailed description of these operators.
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Name Description
UNITS Units used for the parameter. Available values for standard parameters:
o [T
e FT2
e ACRE
o Ml
e MI2
e M
e M2
e HECTARE
e KM
e KM2
e FT/MI
e M/KM
CONVERSION Conversion expression that applies to the parameter:
e.g. To convert slope in percent to slope dimensionless:
CONVERSION=BSLPGM/100

Parameters required by custom functions can be defined as new AdditionalParams (e.g.

PROJECTIONFILENAME for the Y-Coordinate of the Centroid). The custom operators retrieve these

parameters as needed.

Name

Operator

Description

PROJECTIONFILENAME

CentroidXOp
CentroidYOp
PointXOp
PointYOp

Optional.

Parameter used with CENTROIDXY, CENTROIDY,
OUTLETX, OUTLETY. Define the name of the projection
file used for the X/Y coordinate. Defined as
PROJECTIONFILENAME =Transverse_Mercator.prj. The
file is located under the Archydro\bin directory.

SMOOTH

LFPathOp
LFPPathPreproOp

SMOOTH=1: resulting 3D Longest Flow Path feature class
is smoothed.
SMOOTH=0: not smoothed

EXPRESSION

PointExtractOp

Value added to the resulting parameter.
e EXPRESSION=1: add 1 to value after unit
conversion.
e EXPRESSION=-2: subtract 2 from value.

EQUATION

DerivedParamOp

EQUATION=@RELIEFFT@/@AREA2MI@

Where @ is the variable delimiter for the supporting
parameters, defined in the WshParams>ParameterDelimiter
node. This delimiter is optional and defaults to blank, i.e.
the default expression is:
EQUATION=RELIEFFT/AREA2MI

The function is replacing the variable name with their value
— the delimiter may be useful if several variables have
similar name (e.g. ELEV, ELEVFT, etc.) to ensure that the
replacement is correctly performed.

March 2013
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LOOKUPTABLE GPToolOp TagName of the ApField>ApLayers>ApLayer used to
lookup the values of the classes of interest in the grid and
of their (optional) associated field names in the attributes
table of the GlobalWatershed/DrainageArea feature class.
LOOKUPTABLE=NLCDLUTABLE

GPCOMMAND GPToolOp Command line used to run the geoprocessing tools. The
input/output tables/feature classes are set using tagnames
that are replaced on run time with the paths/names of the
tagged tables/layers.

GPCOMMAND-=PercentByZone GlobalWatershed
HydrolD NLCDRaster VALUE LanduseCatTmp
FlowDirGrid

RESULTFIELD GPToolsOp Name of the field storing the computed parameter in the
first output table/layer parameter of the geoprocessing
tool/model/script.

SOURCEFIELD CopyFieldOp Tag name of the source field the value is copied from.

2.4 Input/Output Layers Definition

Standard parameters are computed by using an input raster that may be defined in 2 ways:
1. Using ApLayer
2. Using ApLayers

Custom parameters’ inputs/outputs are always defined using the ApLayers method.

2.4.1.1 With ApLayer (standard parameters only)

Standard parameters are the parameters defined with a standard operation method, i.e. not a custom
operator. They are using one and only one input, a raster layer. This input may be defined with
APLAYER= TagName within AdditionalParams.

& Attributes of ApField =] @ =3
FIELD WALUE

Mame SLFFCT

TagMame SLPFCT

AliasMame SLFFCT

Desc Awerage area slope in percent

Type 3

FieldWidth 12

Decimals 3

Al ull 1

AdditionalFarams FORMAT=DATASET=WshSlope ARPLAYER=WshSlope, COMPMETHOD=MEAN
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2.4.1.2 With ApLayers (standard and custom parameters)

e Standard parameters (i.e. one raster input)

For standard parameters, one ApLayer defining the input raster required by the function is configured.
The figure below illustrates how to setup the RawDEM tag as input for the parameter ELEVFT (average
elevation).

D xMLViewer - Aplitilities

GetMode

Mame=apLayer, HodeType=Element[1] BazelR]= -
*Path=Framework Config/HydraConfig/ProgParams/ApFunctionz/ApFunction/ApFields/ApFields
ApLaperz/aplaper

1M arme=DE

1. TagHame=R awDEM
2bliash ame=F awDE b
FDesc=Faw DEM
4:FeatureT ppe=1
5:5hapeType=1
B:LayerT ype=1

7. TargetLocation= L
8:TargetD atazet=
3. Forlnput=1

(il
)

- UzeDescJzeliesc)]

- ApLapers[RegionLayers)

- M55DBDataPath

- ApFieldzapFields]

- ApFieldAREAZMI)

[#- ApField[RELIEFFT)

=~ ApField[ELEVFT) D
= ApLayersispLayers)

8 pL ayer[DEM FawDEM]
- BpFieldELEWMAXFT)

- ApField ELEVMINFT]
.. tioFisld (5] PPCTI (4

(il
)

o
L

T
)

T
il

Attributes of ApLayer

FIELD WALUE
Marne DEM
TagMName FawDEM
AliasMName FawDEM
Desc Faw DEM
FeatureTwpe 1
ShapeType 1
LayerType 1
TargetLocation
TargetDataset

Forlnput 1

4 I ] 3
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e Custom parameters (none to multiple inputs/outputs)

Custom parameters may require multiple input/output feature classes. Each feature class is defined as an
ApLayer in the ApLayers collection associated to the parameters. Fields may also be defined for each
layer. The parameter Folnput indicates whether the layer is a required input or an output layer that will be
generated during the computation.

For example, when computing the parameter SLP1085FM (slope 10-85 in feet per mile using
preprocessed data), 2 output feature classes are generated:

o LongestFlowPath3D, storing the output longest flow path feature.

e SLP1085Point, storing the output 10 and 85 points.

The parameter Forlnput set to 0 indicates that the layer is an output layer that will be created if it does not
already exist (Forlnput set to 1 indicates an input layer, which is the default).

B ML Viewer - ApUtilities =] = =

Gethode
Mame=ApField, ModeType=Element(1) BazelRI=

-
XF‘ath=F|amewnrkConfingydroCan\g/PngParams.prFunct\ons/ApFunction/ApFieldE
s/hpField

0:Mame=5LP1085FM

1:TagM ame=5LP1085FM

2:tliasMame=5LP1 DEEFM

G- ApFild CENTROID') A
- ApFieldALAKEPCT)

- ApFieldHELIND)

G- ApField(SLP1085FM1)

28 \oFieid(SLE 055FM)

. [=)- ApLayerslpl ayers)
D astributes of AplLayer [E=R[E=R - pLaper[DEM RawDEM)
FIELD WaLLE - ApLayer[Fdr FlowDirGrid)
[#- ApLayerDrainageling]
MName LongestFlowPathiD [#- ApLayerLongestFlowPathAdiCat)
TagMName LongestFlowPath3D - &spLayer(Catchment)
Aliashlame LongestFlowPathaD [#- ApLayerfbdjointCatchment)
Desc Longest Flow Path 30 [~ ApLayer(Global/ atershedPaint 4 atershedPaint]
[#- &pLayer [LongestFlowPath3h)
FeatureTyps ! [+ &plLayer(5Ip1085Point, 5 LP1 085Foint)
ShapeType 3 [+ AplLayerCULongestFlawPath)
LayerType 0 - ApLayer[CUE dge)
Has? 1 [ ApFieldSUMS TREAMS)
- ApFieldDUTLETELEY)
IRl t 2- ApLayersftplayers)
-- ApLayer(Globalw! atershedPaint 4/ atershedPoint]
< | 1 3 o ApLayer[DEM RawDERM] -
' >
Name Description
Forinput Indicate whether the layer is an input or output layer.
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3 Defaultlocal parameters in Arc Hydro

3.1 Parameters Description

The following parameters are available by default in Arc Hydro:

Q Select Parameters E’

Select all parameters

ALREEFPCT [Fercent of area covered by lakes and ponds - regquires 'Lake' grid (0-no lake, 1-lake)]

ARERZMI [irea in sguare miles]

BASINLENGTH [Basin Length in miles]

BZLOPGH [Mean basin slope, dimensionless, based on slope percent grid]

CENTROIDX [X coordinate of the centroid in mwap coordinates]

CENTROIDY [T coordinate of the centroid in map coordinates]

COMPRAT [Compactness ratio, dimensionless]

CCMNTDAZMI [Lrea that contributes flow to a point on & stream, in sguare miles]

ELEV1O0FT [Elewvation at 10 percent from outlet along Longest flow path slope in feet per miles, using DEN)
ELEV10FT3D [Elewvation at 10 percent from outlet along Longest flow path slope in feet per miles, using 3D line]
ELEVSSFT [Elevation at 55 percent from outlet along Longest flow path slope in feet per miles, using DEIN]
ELEV3SFTID [Elevation at 85 percent from outlet along Longest flow path slope in feet per miles, using 30 line]
ELEVDIFFFT [Difference of elevation hetween upstresm and downstresws points of longest flow path in feet]
ELEVFT [Average elevation in feet - reguires 'DEN' grid with vertical units defined]

ELEVMAEFT [Maximum elevation in feet - reguires 'DEM' grid with vertical units defined]

ELEVMINFT [Minimwn elevation in feet - reguires 'DEN' grid with vertical units defined]

ELEVUP [Elewvation at the upstresw end of the associated longest flow path]

FORESTPCT [Percent of area covered by forest - reguires 'Forest' grid (O-no forest, 1-forest)]

HELIMND [High Elevation Index - Percent of area with elewvation > 1200 fr - regquires 'HighElewvation' grid (O
LFPLENGTH [Length of associated Longest Flow Path in miles]

LFPLENGTH1 [Length of associated Longest Flow Path in mwiles with computation of LFP]

LTUSE NLCD [Percentagyes of Landuse based on NLCD (EML)]

LUSE NLCD LOOEUP [Percentage=s of Landuse based on NLCD (Lookup)]

MFPSLP1055FH [Main flow path 10-35 slope in feet per mile]

NHDFPOINT [NMHDFoint features located within the drainage areal

OPENWATER [Percentagye of open water based on NLCD land use (11)]

QUTLETELEV [Elewvation at outlet in Feet]

OUTLETX [X¥ coordinate of the outlet in map coordihates]

QUTLETY [T coordinate of the outlet in map coordinates]

FERIMMI [Perimeter in miles]

PRECIP [Mean annual precipitation at basin centroid in inches]

FPRECIFIN [Mean annual precipitation in inches - requires 'Precipitation' grid with walues in inches]
RELIEFFT [REelief in feet - regquires 'DEM' grid with wvertical units defined]

RELRELFFHM [Eelative relief in feet per mile]

SLP10SEFH [LFP 10-85 slope in feet per mile based on preprocessed data)

SLP1085FM1 [10-85 slope in feet per wile without preprocessed data)

SLPFH [Longe=st flow path =lope in feet per mwile=, using DEM]

SLPFHM3D [Longest flow path slope in feet per miles using 3D Line]

SLPPCT [Average area slope in percent]

SLPPCT3IO [Percent of area with slope greater than 30%]

SLPPCT3ION [Percent of areas with =slope greater than 30% and facing North]

STRELMVAER [Streamflow varisbility index at the outlet]

SUMITRELAMS [Total stream length in miles]

I-IATERUSEPCT [Water used at outlet in percent]
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Name Definition Layers AdditionalParams
ALAKEPCT Avrea of lakes and ponds in percent. LAKES grid with values: APLAYER=WshLake;
o 1 for lakes COMPMETHOD=PERCENT
e 0 otherwise
AREA2MI Avrea in square miles. COMPMETHOD=CUSTTYPE;

CUSTOPNAME= ESRI.APWR.WshpTools.AreaOp;
UNITS=MI2

BASINLENGTH

Basin Length in miles.

Basin Length Grid
Longest Flow Path 3D
Basin Length

Basin Length Point
Global DEM Grid

COMPMETHOD=CUSTTYPE;
CUSTOPNAME=ESRI.APWR.WshpTools.BasinLengthOp;
UNITS=MI;

COSTGRIDPOWER=2

BSLOPGM Mean basin slope, dimensionless, Slope grid in percent COMPMETHOD=MEAN;
based on slope percent grid APLAYER=WshSlope;
CONVERSION=BSLOPGM/100
CENTROIDX X coordinate of the centroid in the Centroid (output, optional) COMPMETHOD=CUSTTYPE;
projection file coordinates system Optional. Projection file stored in the CUSTOPNAME= ESRI.APWR.WshpTools.CentroidXOp;
(or in map coordinates if there isno | ArcHydro\bin directory (e.g. PROJECTIONFILENAME= Transverse_Mercator.prj
projection file). Transverse_Mercator.prj)
CENTROIDY Y coordinate of the centroid in the Centroid (output, optional) COMPMETHOD=CUSTTYPE;
projection file coordinates system Optional. Projection file stored in the CUSTOPNAME= ESRI.APWR.WshpTools.CentroidYOp;
(or in map coordinates if there isno | ArcHydro\bin directory (e.g. PROJECTIONFILENAME= Transverse_Mercator.prj
projection file). Transverse_Mercator.prj)
COMPRAT Compactness ratio, dimensionless. Layers required for parameters COMPMETHOD=CUSTTYPE;
PERIMMI and CONTDA2MI, defined | CUSTOPNAME=
as supporting parameters as ApField of | ESRI.APWR.WshpTools.DerivedParamOp;
RelatedParams ApLayer. EQUATION=PERIMMI/2*(3.14159*CONTDA2MI)"0.5
CONTDA2MI Avrea that contributes flow to a point | Contributing area grid COMPMETHOD=AREA,;

on a stream, in square miles.

APLAYER=WshContribarea;
UNITS=MI2
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Name Definition Layers AdditionalParams
ELEV10FT Elevation in feet at 10 percent from | RawDEM COMPMETHOD=CUSTTYPE;
outlet along Longest Flow Path Longest Flow Path CUSTOPNAME=ESRI.APWR.WshpTools.Point2DLineOp;
retrieved from DEM. POINT=0.1;
UNITS=FT
ELEV10FT3D Elevation in feet at 10 percent from | Longest Flow Path 3D COMPMETHOD=CUSTTYPE;
outlet along Longest Flow Path 3D CUSTOPNAME=ESRI.APWR.WshpTools.Point3DLineOp;
retrieved from 3D line. POINT=0.1;
UNITS=FT
ELEVS85FT Elevation in feet at 85 percent from | RawDEM COMPMETHOD=CUSTTYPE;
outlet along Longest Flow Path Longest Flow Path CUSTOPNAME=ESRI.APWR.WshpTools.Point2DLineOp;
retrieved from DEM. POINT=0.85;UNITS=FT
ELEV85FT3D Elevation in feet at 85 percent from | Longest Flow Path 3D COMPMETHOD=CUSTTYPE;
outlet along Longest Flow Path 3D CUSTOPNAME=ESRI.APWR.WshpTools.Point3DLineOp;
retrieved from 3D line. POINT=0.85;
UNITS=FT
ELEVDIFFFT Difference of elevation in feet Longest Flow Path with DrainID field COMPMETHOD=CUSTTYPE;
between upstream and downstream | RawDEM CUSTOPNAME=
end of longest flow path feature. ESRI.APWR.WshpTools.ElevDiff2DLineOp;
Longest flow path feature must exist UNITS=FT
and is related to the Drainage Area
through DrainID. Elevation is
extracted from DEM.
ELEVFT Average elevation in feet. RawDEM COMPMETHOD=MEAN;
APLAYER=RawDEM;
UNITS=FT
ELEVMAXFT Maximum elevation in feet. RawDEM COMPMETHOD=MAX;
APLAYER=RawDEM;
UNITS=FT
ELEVMINFT Minimum elevation in feet. RawDEM COMPMETHOD=MIN;
APLAYER=RawDEM;
UNITS=FT
ELEVUP Elevation at the upstream end of the | Longest Flow Path with DrainID and COMPMETHOD=CUSTTYPE;

longest flow path feature associated
to the drainage area through
DrainlD. Value copied from the
field ElevUp in Longest flow path.

ElevUp fields

CUSTOPNAME= ESRI.APWR.WshpTools.CopyFieldOp;
FIELDSOURCE=ElevUp
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Name Definition Layers AdditionalParams
FORESTPCT Percentage of area of type forest. FOREST grid with values: COMPMETHOD=PERCENT;
e 1 for forest landuse APLAYER=WshForest
e 0 otherwise
HELIND High elevation index. High elevation grid: COMPMETHOD=PERCENT;
e 1lifelev > high elevation APLAYER=WshHelind
o 0 otherwise
LFPLENGTH Length of longest flow path in Longest flow path feature class with COMPMETHOD=CUSTTYPE;
miles. Longest flow path feature DrainlD field CUSTOPNAME=
already exists and is related to ESRI.APWR.WshpTools.RelLineLengthOp;
Drainage Area through DrainiD. UNITS=MI
Name Definition Layers AdditionalParams
LFPLENGTH1 Length of longest flow path in Longest flow path feature class with COMPMETHOD=CUSTTYPE;
miles. Longest flow path feature DrainlID field CUSTOPNAME=
does not already exist and is Layers required to compute ESRI.APWR.WshpTools.RelLineLengthOp;
computed on the fly. SLP1085FM, defined as supporting UNITS=MI
parameter as ApField of RelatedParams
ApLayer.
LUSE NLCD Percentages of Landuse based on NLCD Raster COMPMETHOD=CUSTTYPE;
NLCD (XML). Flow Direction Grid CUSTOPNAME=ESRI.APWR.WshpTools.GPToolOp;
LanduseCatTmp (output table) GPCOMMAND=PercentByZone GlobalWatershed HydrolD
DerivedParams: List of fields to NLCDRaster VALUE LanduseCatTmp FlowDirGrid
compute.
LUSENLCD Percentages of Landuse based on NLCD Raster COMPMETHOD=CUSTTYPE;
LOOKUP NLCD (Lookup) Flow Direction Grid CUSTOPNAME=ESRI.APWR.WshpTools.GPToolOp;

LanduseCatTmp (output table)
NLCD Lookup Table

GPCOMMAND=PercentByZone GlobalWatershed HydrolD

NLCDRaster VALUE LanduseCatTmp FlowDirGrid,;
LOOKUPTABLE=NLCDLUTABLE
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Name Definition Layers AdditionalParams
MFPSLP1085FM | Main flow path 10-85 slope in feet RawDEM COMPMETHOD=CUSTTYPE;
per mile. Flow Direction Grid CUSTOPNAME=ESRI.APWR.WshpTools.MainFlowPathO

Flow Accumulation Grid p;
Watershed Point UNITS=FT/MI;
Drainage Line SMOOTH=1;
Catchment CELLTHRESHOLD=450
MainFlowPath3D (output)
SLP1085MFPPoint (output)

NHDPOINT NHDPoint features located within NHDPoint COMPMETHOD=CUSTTYPE;

the drainage area.

NHDPoint_DA (output)

CUSTOPNAME=ESRI.APWR.WshpTools.GetMultiFeature
FieldOp

OPENWATER Percentage of open water based on

NLCD land use (11)

NLCD Raster
Flow Direction Grid
LanduseCatTmp (output table)

COMPMETHOD=CUSTTYPE;CUSTOPNAME=ESRI.AP
WR.WshpTools.GPToolOp;
GPCOMMAND=PercentByZone GlobalWatershed HydrolD
NLCDRaster VALUE LanduseCatTmp FlowDirGrid;
RESULTFIELD=VALUE_11
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Name Definition Layers AdditionalParams
OUTLETELEV | Elevation at the outlet in feet. Watershed Point COMPMETHOD=CUSTTYPE;
Raw DEM CUSTOPNAME= ESRI.APWR.WshpTools.PointExtractOp;
UNITS=FT;EXPRESSION=
OUTLETX X coordinate of the outlet associated Watershed Point Layer with DrainlD COMPMETHOD=CUSTTYPE;
to the drainage area through DrainlD field CUSTOPNAME= ESRI.APWR.WshpTools.PointXOp;
in the projection file coordinates Optional. Projection file stored in the PROJECTIONFILENAME-= Transverse_Mercator.prj
system (or in projection of the point ArcHydro\bin directory (e.g.
feature class if there is no projection Transverse_Mercator.prj)
file).
OUTLETY Y coordinate of the outlet associated Watershed Point Layer with DrainlD COMPMETHOD=CUSTTYPE;
to the drainage area through DrainlD field CUSTOPNAME= ESRI.APWR.WshpTools.PointYOp;
in the projection file coordinates Optional. Projection file stored in the PROJECTIONFILENAME= Transverse_Mercator.prj
system (or in projection of the point ArcHydro\bin directory (e.g.
feature class if there is no projection Transverse_Mercator.prj)
file).
PERIMMI Perimeter in miles. COMPMETHOD=CUSTTYPE;
CUSTOPNAME= ESRI.APWR.WshpTools.PerimeterOp;
UNITS=MI
PRECIP Mean annual precipitation at basin Centroid (output of related parameter
centroid in inches. CentroidX), PrecipitationGrid
PRECIPIN Mean precipitation in input grid unit. Rainfall grid COMPMETHOD=MEAN;
APLAYER=WSshPrecip
RELIEFFT Relief in feet (Difference between the | RawDEM APLAYER=RawDEM,;
maximum and the minimum COMPMETHOD=RANGE;
elevation). UNITS=FT
RELRELFFM Relative relief in feet per mile, defined | RawDEM COMPMETHOD=CUSTTYPE;
as relief divided by perimeter. CUSTOPNAME=
ESRI.APWR.WshpTools.DerivedParamOp;
EQUATION=RELIEFFT/PERIMMI
SLP1085FM 10-85 slope in feet/mile using RawDEM COMPMETHOD=CUSTTYPE;

preprocessed data.

Flow Direction grid;DrainageLine
Longest Flow Path Adjoint Catchment
Catchment; Adjoint Catchment
Watershed Point

LongestFlowPath3D (output, optional)
Slp1085Point (output, optional)

CUSTOPNAME=
ESRI.APWR.WshpTools.LFPathPreproOp;
SMOOTH=1;

UNITS=FT/MI
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Name Definition Layers AdditionalParams
SLP1085FM1 10-85 slope in feet/mile. RawDEM COMPMETHOD=CUSTTYPE;
Flow Direction grid CUSTOPNAME= ESRI.APWR.WshpTools.LFPathOp;
DrainageLine SMOOTH=1;
LongestFlowPath3D (output, optional) UNITS=FT/MI
Slp1085Point (output, optional)
SLPFM Longest flow path slope based on LongestFlowPath3D COMPMETHOD=CUSTTYPE;
line and DEM. Longest flow path RawDEM CUSTOPNAME=
feature already exists and is related ESRI.APWR.WshpTools.Slope2DLineOp;
to the Drainage Area through UNITS=FT/MI
DrainlD
SLPFM3D Longest flow path slope in feet per Longest FlowPath3D COMPMETHOD=CUSTTYPE;
miles using 3D Line. CUSTOPNAME=ESRI.APWR.WshpTools.Slope3DLineO
p;
DOWNSTREAMPOINT=0;
UPSTREAMPOINT=1;
UNITS=FT/MI
SLPPCT Average slope in percent. Slope grid in percent COMPMETHOD=MEAN;
APLAYER=WshSlope
SLPPCT30 Percentage of slopes greater than or | Slope30 grid COMPMETHOD=PERCENT;
equal to 30%. APLAYER=WSshSlopeGE30
SLPPCT30N Percentage of slopes facing North Slope30N grid COMPMETHOD=PERCENT;
and greater than or equal to 30%. APLAYER=WshSlopeGE30N
STREAMVAR Streamflow variability index at the Watershed Point COMPMETHOD=CUSTTYPE;
outlet. Variability Index grid CUSTOPNAME= ESRI.APWR.WshpTools.PointExtractOp
SUMSTREAMS Total stream length in mile. Stream layer COMPMETHOD=CUSTTYPE;
CUSTOPNAME= ESRI.APWR.WshpTools.LineLengthOp;
UNITS=MI
WATERUSEPCT | Water used at outlet in percent. WatershedPoint COMPMETHOD=CUSTTYPE;

WaterUsePercent Grid

CUSTOPNAME=ESRI.APWR.WshpTools.PointExtractOp
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Evaluation of Arc Hydro Dendritic Terrain Preprocessing Performance

3.2 Default custom operators

AreaOp

This operator converts the area of each selected drainage area feature into the specified unit. If no units
are set, the unit of the Drainage Area feature class is used.

COMPMETHOD=CUSTTYPE;
CUSTOPNAME= ESRI.APWR.WshpTools.AreaOp;
UNITS=MI2

Available units are:
o KM2

M2

HECTARE

MI2

FT2

ACRE

BasinLengthOp

This operator computes the basin length in the specified unit. The Basin Length is defined as the cost path
line from the inlet point to the outlet point of a basin traveling through a cost surface that has minimum
values toward the center and maximum values at the boundary. Unlike longest flow path, this function
does not use the flow direction for the cost path. It uses the geometry to travel through the approximated
centroid of the basin.

The cost grid used is a power of the inverse of the Euclidian distance from the boundary (i.e. the cost
decreases when the distances from the boundaries increase). The impact of this cost grid may be increased
by taking a positive power of this grid (i.e. using cost grid 2 instead of cost grid). The power defaults to
2 and may be modified in the XML by editing the parameter COSTGRIDPOWER

COMPMETHOD=CUSTTYPE;
CUSTOPNAME=ESRI.APWR.WshpTools.BasinLengthOp;
UNITS=MI;

COSTGRIDPOWER=2

Input layers
e Basin Length Grid
e Longest Flow Path 3D

Output layers (optional)
e BasinLength (output, optional)
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e BasinLengthPoint (output, optional)

Available units are:
e KM

e M

e Ml

e FT

El- ApField[BASIMLENGTH)
=- AplLayersidplayers)
ApLayer[BLGd,B azinLengthGrid]

-- AplLaver|LongestFlowPath3D)

=8 ApLayer(B asinLength]
- ApFields{pFields)
- ApField[DrainlD DRAINID)
- ApField[HydrolD HYDROID)
- ApField[Lengthtdi, LEMGTHRI)
=) ApLaver[B azinLengthPaint]
- ApFields{pFields)
- ApField[DrainlD DRAINID)
- ApField[HydrolD HYDROID)
- ApField[SrcType, SRCTYPE]
- ApLayerGlobalDER GlobalR awDEM]
= ApLaver[RelatedParams)

- ApFieldsiapFields]

[E1- ApField(SLP1035FM)
[ ApLayers(bplayers)

CentroidXOp

This operator computes the X coordinate of the centroid of the input drainage area in the coordinates of
the specified input projection file. If no projection file is specified, the X coordinate is provided in the
coordinates system of the map.

COMPMETHOD=CUSTTYPE;
CUSTOPNAME= ESRI.APWR.WshpTools.CentroidXOp;
PROJECTIONFILENAME= Transverse_Mercator.prj

Where Transverse_Mercator.prj is stored in the \ArcHydro\bin directory.This parameter is optional and
may also be specified as a full path the projection file.

If an output Centroid feature class is specified in the XML for the CENTROIDY parameter, the centroid
point will be stored with the following attributes (provided that the corresponding fields are also
specified):

o DrainID: HydrolD of the corresponding drainage area.

e CentroidX: X coordinate of the Centroid.

e CentroidY: Y coordinate of the Centroid.
The output layer needs to have the tag name Centroid.
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=

Print

Q|

Browse| Load

Save

Ly

Merge

IY:\,Program SARCHYDRO_TOOLS S\datahArcHydroToalsxml Gethode |

ZANBE=LE M T RUIA
3:Desc=x coordinate of the centroid in map coordinates
4Type=3

5 FieldWidth=10

B:Decimals=1

7 AllovaNull=1

S:AdditionalParams=FORMAT = =
0.0:COMPMETHOD=CUST TYPE;CUSTOPNAME =wshptools9. Centraid=<Op,P
ROJECTIONFILENAME=

~

I3

[ ApField (RELRELFFM]
ApField (BELOPGM)
ApField (CENTROIDX)
= Aplayers (Aplayers)
= ApLayer (Centroid)
5} ApFields (4pFields)
é------ApFie\d (DRAIMNID,DrainlD)
- ApField (CENTROIDH) =
- ApField (CENTROIDY)

|'*

- ApField (PRECIF)

ApField=NodeType TypeMame=1:element. Text=ApField 0:Name=CENTROIDX él

Note
If the node corresponding to the Centroid layer is deleted, the X-coordinate is computed but the
corresponding Centroid point is not stored.

The parameter Forlnput is set to 0 indicating that Centroid is an output layer.

CentroidYOp

This operator computes the Y coordinate of the centroid of the input drainage area in the coordinates of
the specified input projection file. If no projection file is specified, the Y coordinate is provided in the
coordinates system of the map.

COMPMETHOD=CUSTTYPE;
CUSTOPNAME= ESRI.APWR.WshpTools.CentroidY Op;
PROJECTIONFILENAME= Transverse_Mercator.prj

Where Transverse_Mercator.prj is stored in the \ArcHydro\bin directory.This parameter is optional and
may also be specified as a full path the projection file.

If an output Centroid feature class is specified in the XML for the CENTROIDY parameter, the centroid
point will be stored with the following attributes (provided that the corresponding fields are also
specified):

e DrainID: HydrolD of the corresponding drainage area.

e CentroidX: X coordinate of the Centroid.
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e CentroidY: Y coordinate of the Centroid.
The output layer needs to have the tag name Centroid.

£ XMLYiewer - ApUtilities

=

Print

=

Browse

£

Load

Export

V)

Help

IC: \Pragram Files\ESRIN atertils\ArcHpdroShBinhdreHydra T ool xml GetMode |
ApField=ModeT vpe: TypeM ame=1:element, Text=ApField |

1:TagMame=CEMTROIDY

2:4lias=CEMTROIDY

FDesc=7 coordinate of the centroid in map coordinates
4:Type=3

5: Fieldw/idth=10

0:Name=CENTROIDY _‘

E:Decimalz=1
Tl bl &

- ApField [SLPPCT) -~
- ApField [SLPPCT30]
- ApField [SLPPCT30M)
- ApField [FORESTPLCT]
- ApField [PRECIPIN)
=i [CENTROIDY]
- ApLayers [BpLayers]
B ApLayer [Centroid)
= ApFields (ApFields)
- &pField [DRAINID DrainlD)
- ApField [CENTROIDH)
- ApField [CENTROIDY]
- ApField [ALAKEPCT)
- ApField HELIND]
- ApField [SLP1085FM1]
- ApField [SLP1085FM)
[+ ApField [SUMSTREAMS] ~|
ApField=ModeType: Typel ame=1:element, Text=ApField 0:Mame=CEMTROIDY 1T agMe él

[

][]
[ L] [

Note
If the node corresponding to the Centroid layer is deleted, the Y-coordinate is computed but the
corresponding Centroid point is not stored.

The parameter Forlnput is set to 0 indicating that Centroid is an output layer.

Attribute Editor,

FIELD | WALUE |
Mamne Certroid

TagMame Centroid

Alias Centroid

Desc Centroid

FeatureType 1

ShapeType 1

LayerType a

Forlnput 1]

CANCEL
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CopyFieldOp

This operator copies the value from a field in a layer related through DrainID to the Drainage Area of
interest. The source field is defined using SOURCEFIELD in the AdditionalParams, and must also be
listed as an ApField of the source layer.

COMPMETHOD=CUSTTYPE;
CUSTOPNAME= ESRI.APWR.WshpTools.CopyFieldOp;
SOURCEFIELD=ElevUp

¥’ XMLViewer [win] Y:\Programs\ARCHYDRO_TooLss\.... [ [

& E= S

Browse| Load | Save | Merge| Print
IY:\Programs\ARCHYDRO_TOOLSQ\data\ArcHydroTools.xml GetMode |
ZAIES=ELE YR a
3:Desc=Elewvation atthe upstream end of the associated longestflow path —
4 Type=3
b Fieldvidth=14
6:Decimals=2 =
T AllowNull=1
GaddiionalParams=FORMAT=COMPMETHOD=CUSTTYFE:CUSTOPNAME
=wshptaolsd.CopyFieldOp SOURCEFIELD=Elevlip L

#-- ApField (SLPFM) 2
=R Ficld (ELEVIF)
= ApLayers [ApLayers)
[=-- ApLayer (LongestFlowPath30D)
2] ApFiglds (ApFields)

g......ApF\eld (HDROID.HydralD)
! - ApField (DRAINID, DrainlD)
-~ ApField (Slp)
- ApField (Sp1085)
e ApField (ElevURP)
- ApField (ElevD3)
o dpField (Elevi D)
o ApField (Elewis)

ApField=NodeType TypeMame=1element Text=ApField 0:Name=ELEVLIP 1Tagé|

DerivedParamOp

This operator computes a parameter as an expression of other parameters. The supporting parameters and
expression need to be defined in the XML with the following structure:

COMPMETHOD=CUSTTYPE;

CUSTOPNAME= ESRI.APWR.WshpTools.DerivedParamOp;
EQUATION=@param1@*10+@param2@/5..., where @ is the parameter delimiter, defined under the node
Apfunction(WshParams>ParameterDelimiter). Default value is blank.

The function is replacing the parameter with their value — the delimiter is useful to ensure that the replacements are
correctly performed when the parameters have similar names.

The supporting parameters are defined as ApField of the ApLayer tagged “RelatedParams” in the following way:
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= AMLViewer - ApUtilities

[P = | =

Browse | Load | Export Print Help

IE:'\F‘IDgram Filez\ESRINwW atertils\arcHudro® BintarcHydro T ools. xml Gethade |
3 Dezc=Relative relief in feet per mile

4:Type=3 D |
B:Fieldwidth=14

E:Decimalz=2

Fallowab ull=1 =

B:AdditionalParams=FORMAT =-.COMPME THOD=CUSTTYPE.CUSTOPMAME =wshptoals3
DerivedParamOp;UNITS=EQUATION=GRELIEFFT @ APERIMbI =

%

------ ApField [PERIMBI
------ ApField [COMTDAZMI)
[+ BpField [COMPRAT]
=B O pFicld [RELRELFFM)
=1 &players [ApLavers)
=1 ApLayer [RielatedParams)
= ApFields [ApFields] N
------ ApField [PERIMBMI
(- ApField [RELIEFFT)
------ ApField [BSLOPGM) b

ApField=ModeT ppe: TypeM ame=1:element, Text=2ApFigld D:Mame=RELRELFFM 1:TagName=A

[

ElevDiff2DLineOp

This operator computes the difference of values for the input grid between the upstream and the
downstream ends of the input line feature. The line feature is related to the Drainage Area through its
DrainlD. The operator requires as input a line feature class with DrainID and a grid. The tagnames of the
line feature class and of the grid do not matter, as the function is looking for a line feature class and a

grid.

COMPMETHOD=CUSTTYPE;
CUSTOPNAME= ESRI.APWR.WshpTools.ElevDiff2DLineOp;

UNITS=FT

Input layers
e Line feature class
e DEM

Available units are:

e KM
e M

e Ml
e FT
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#' XMLViewer [win] Y:\Programs\ARCHYDRO_TOOLS9\...

g e S

Browse| Load | Save | Merge| Print

IY'\Pngram sWRCHYDRO_TOOLS S datalArcHydroTools xml GetMNode |

Desc=Difterence of elevaton between upstream and downstreams points of
longestflow path in feet

4 Type=3

5. Fieldvwidth=14

6:Decimals=2

7:AllowNull=1

~

g:AdditionalParams=FORMAT= COMPMETHOD=CUSTTYFPE,CUSTOPNAME
=wshptoolsd. ElevDiff2DLine0p UNITS=FT b

- ApField (PRECIF) ~
- ApFigld (STREAMYAR) b |
- ApField (LFPLENGTH)
ApField (LFPLENGTHI)
- ApField (QUTLETX)
- ApField (QUTLETY)
g AnField (ELEVDIFFFT)
= ApLayers [ApLayers)
------ ApLayer (RawDEM,.DEM)
H [+ ApLayer (LongestFlowPath3D)
4 ApField (SLPFM)
[+ ApField (ELEVUP)
[ IGNORENODATA,

ApField=NodeType TypeMName=1:element, Text=:ApField 0:Name=ELEVDIFFFT 12'

GetMultiFeatureFieldOp

This operator allows retrieving the values from one to many features from an input feature class that
intersect the drainage area. The user has the option to save the intersecting features into a new output
feature class or to save the records of intersect (without the geometry) into a new output table. It requires
as input a feature class and as output a feature class of the same geometry type (and HasZ, HasM
attributes) as the input layer or a table, depending on the way the related data should be stored (features or
records).

Field Tags required: HydrolD in source Drainage Area feature class, DrainID in outptut table/feature
class.

Note that the attribute “Required” should be set to 0 for the ApField defined with this operator so that the
field does not get created in the attributes table of the Drainage Area feature class.

COMPMETHOD=CUSTTYPE;

CUSTOPNAME= ESRI.APWR.WshpTools.GetMultiFeatureFieldOp;
UNITS=MI
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Browse| Load | Save |Merge | Print

IC:\Programs\ArcHyer_ToolsB\DATA\ArCHyerTDD\S.me GetNode

TomL N DT o

A Type=4 =

E:Fieldvidth=30

B:Decimals=0

FAllowMNull=1 3

g:AdditionalParams=COMPME THOD=CUST TYFE:CUSTOPNAME =wshptoalsd. =

GetMultiFeatureFieldOp

9:Required=0 v
- ApField (SLPFM3D) -

..

-~ ApField (ELEVT0FT)
-ApField (ELEVESFT)
+-- ApField (ELEYTOFT 30
v ApField (ELEWERFT 30N
H - ApField (MFFSLE1085FM)
=R ~pField (MHDPOINT)
= ApLayers (ApLayers)

= ApLayer (NHDPoint)

[ ApFields (ApFields)

- &pField (COMID)
o ApField (GNIS_ID)
L ApField (GNIS_NAME)
= ApLayer (NHDPoint_Da)

= ApFields (ApFields)
E.......ApFleId (DRAINID. DrainlDy) =
~ApField (COMID) =
- ApField (GNIS_ID)
o ApField (GNIS_NAME)

ApField=NodeType TypeMame=1:element, Text=:ApField 0:Name=NHDFOINT 1TE/A

GpToolOp

This operator connects to an existing geoprocessing tool, model or script. The operator will retrieve the
parameter from the first output generated by the geoprocessing tool/script/model — this output may be a
table or a layer. It must contain the HydrolD field storing the HydrolD of the associated watershed as well
as the values of the computed parameters. They are 3 ways to configure this operator:

e Method 1 — 1 parameter defined in XML using RESULTFIELD additional parameter.

e Method 2 — Multiple parameters defined explicitly in the XML configuration using
ApLayer(DerivedParams)>ApFields>Field

e Method 3 — Multiple parameters defined using a Lookup table with a Value and an optional
FieldName field.

In each case, the configuration must contain the following elements:

COMPMETHOD=CUSTTYPE;
CUSTOPNAME=ESRI.APWR.WshpTools.GPToolOp;
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GPCOMMAND=command line used to run the geoprocessing tool/model/script using TagName for the input/output
tables and layers. The function will replace the TagName on the fly with the correct tables/layers.

Each TagName must have an associated ApLayer defined under ApField>ApLayers.

Additional Parameters Definition

Method 1 - Single Parameter Method 2 — Multiple Parameters Method 3 — Multiple Parameters
defined in XML defined using Lookup Table

COMPMETHOD=CUSTTYPE;

CUSTOPNAME= ESRI.APWR.WshpTools.GPToolOp;

GPCOMMAND=command line used to run the geoprocessing tool/model/script using TagName for the input/output
tables and layers. The function will replace the TagName on the fly with the correct tables/layers. If the
geoprocessing tool requires the GlobalWatershed or DrainageArea as input, either of the tags can be used in the
GPCOMMAND - it will be replaced depending on the calling function (local/global) with the Drainage Area or the
Global Watershed feature class as appropriate.

RESULTFIELD= Name of the field
in the first output generated by the
tool storing the computed parameter.
The parameters will be stored in the
field named after the ApField

LOOKUPTABLE=TagName of the
ApLayer used as Lookup table. This
ApLayer must have the ApField
tagged VALUEFIELD and may
have the ApField tagged
FIELDNAME defining.

Examples
Method 1 — Single parameter defined using RESULTFIELD additional parameters

The ApField OPENWATER is defined as the percentage of landuse that is Open Water (i.e. has a value of
11 in the input NLCD raster). The AdditionalParams RESULTFIELD is set to VALUE_11, i.e. the
function will retrieve the value from the field VALUE_11 in the output LanduseCatTmp table to populate
the field OPENWATER in the attributes table of GlobalWatershed/DrainageArea. If RESULTFIELD is
not set, the function will look for fields named using the ApField name, then alias, tagname and
description. The function will display a warning if no field meeting on the criteria above is found in the
first output of the tool.
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XMLViewer - ApUtilities

& &

Browse | Load | Export Print Help

I GetMode |

2dlias=0PENWATER

3 Dezc=Percentage of open water based on MLCD land use [11]

4:Type=3

5Fieldwidth=12

B:Decimalz=2

Fhllowtull=1

ZAdditionalParame=FORMAT =,COMPME THOD=CIST TvPE .CUSTOPMAME =wzhptoolzd. GPT ool0 p,GPCOMMAND=PercentBuone
Globatfaterzhed Hydrol D MLCDR aster WALUE LanduselCatTmp FlowDiGnd RESULTFIELD=\ALUE_11

= ApFields [&pFields)
SR . ieid [DPENWATER]

[

[~ ApLayers [ApLayers)
------ ApLaver [NLCDR asternlcd_tsutm4.tif)
o AspLayer [FlowDiGirid Fdr)
- ApLayer [LanduzeCatTmp) |
ApField [LUSE_MNLED)
[+ ApField [LUSE_MLCD LOOKUP)
[+ ApFunctionConfigs (ApFunctionConfigs) g

ApField=ModeT ype: TypeM ame=1:element, Text=ApField 0:Mame=0PEMWATER 1.TagMame=0PEMWATER ZAlas=0PENWATER 3:D54

The geoprocessing script used called in this example is called PercentByZone:

Percent by Zone Properties

General | Parametersl Environmentsl Help | Iterationl

Mame:

IF'erc:enthyZone

Label:
Ela Arc Hydro Tools
& Arc Hydro Setup
E& Attribute Tools

E% GPTDD'OP Models Calculates percentages of discrete categomny walues of one
i : integer grid within polygon features,

IF'erc:ent by Zone

D escrption:

Percent by Zone

}" Assign HydrolD

¢ Compute Global Parameters
#* Find Mext Downstream Line Styleshest:

------ }" Generake FromTo Mode For Lines =
| =
[EI--% 515 Diata Exchange
[]% HaH MDdE'iI‘Ig V¥ Stare relative path names (instead of absolute paths]
EEI--% Terrain Morphology
EEI--% Terrain Preprocessing
+ &
= &

Terrain P ing ‘Warkfl
Un:iiii:m reprocessing Workflows ok | cowe —
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#2 Percent by Zone

& Input Drainage Area Percent by Zone
| =]
& 1D Figld Calculates percentages of discrete categony
Ll values of one integer grid within polygon
4 Category Raster features.
| =]

& Cateqory field

& Result Table

[

Snap Raster {optional)

l ]
(814 I Cancel Envirnnments...l << Hide Help | Tool Help

** Percent by Zone |ZHEHX|
Model Edit Wiew ‘window Help

Q| 2 &|wl@ & o] @oe=) s b

p

Snap
Raster

>

.
P
I Result Sum areas and compute
Tabulate A Table percentages
Calculate Calculation
Yalue 119
I

Input
Drainage
Area

P
Category
Raster

The Result Table output is the first (and only) output parameter and contains the computed parameters as
well as the HydrolD field of the input GlobalWatershed/DrainageArea feature being processed.

1>1

Method 2 — XML Definition

The ApField LUSE_NLCD is used to populate the NLCD landuse fields with the percentage of each
landuse. Each landuse that needs to be stored is defined as one ApField under
ApField>ApLayers>ApLayer(DerivedParams)>ApFields.
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The Desc attribute in the ApField is set to the name of the field storing the corresponding value in the first
output of the geoprocessing tool/script/model. In the example below, the WATER_OPEN attribute is
populated by looking up the value from the field VALUE_11 in the resulting LanduseCatTmp table.

Attribute Editor

FIELD | WALLE

Marme WATER_OPEMN
TagMame WwibTER_OPEM
Alias WATER_OPEN
Type 3

Fieldwidth 12

Decimals 2

AllawMull 1

Desc WaLUE_11
Ll Iii | 2

OK |
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XMLViewer - ApUtilities

& &

Browse | Load | Export Print Help

Tl A i et 1 8

2alias=LUSE_MLCD

3 Desc=LUSE_MLCD

4:Type=3

5Fieldwidth=12

E:Decimalz=2

FllonMull=1

A AdditionalParamz=FORMAT =.COMPME THOD=CLUST TvPE .CUSTOPMAME =wzhptoolzd. GPT ool0 pGPCOMMAND=PercentBys one
Globatfaterzhed Hydrol D MLCDR aster WALUE LanduzelatT mp FlowDiGnd

W

= ApFields [ApFields)

ApField [OPEMWATER]

= /. oField [LUSE_MLCD)
=) Aplayers [aplayers)
; ApLayer [MLCDRasternled_te_utm1 4.tif]
ApLayer [FlawDirznd Fdr)
ApLaver [LahduzeCatTmp)
=1 ApLayer [DerivedParams)

= ApFields [ApFields)
------ ApField PWATER_OPEM]
------ ApField PAVATER_SHOW)
------ ApField [DEY_OPEM)
------ ApField [DEY_LOMW]
------ ApField [DEY_MEDILM)
------ ApField [DEV_HIGH)
------ ApField [BARREN_LAKD])
------ ApField [BARREM_SHORE]
------ ApField [FOREST_DCD)
------ ApField [FOREST_EVGE)
------ ApField [SHRUE_D'wWaARF)
------ ApField [SHRUE_SCRIUE)
------ ApField [HERB_GRASS)
------ ApField [HERB_SEDGE]
------ ApField [HERB_LICHEM)
------ ApField [HERB_MOSS)
------ ApField [CULT_PASTURE]
------ ApField [CULT_CROP]
...... ApField PMAET _WOODY)
------ ApField PWET_PAL_FOR)
------ ApField PWET_PAL_SHR)
------ ApField PWET_EST_FOR)
------ ApField PET_EST_SHR)
------ ApField PAET_HER_EMR]
------ ApField PET_PAL_EMR]
------ ApField fWET_EST_EMR]
------ ApField PAVET_PAL_ALLY
------ ApField PAET_EST_AGLY
[+~ ApField [LUSE_NLCD_LOQKLP)
[+ ApFunctionConfigs (ApFunctionConfigz)

.Y

W

ApField=ModeT vpe: TypeM ame=1:element, Text=ApField 0:MName=LUSE_MLCD 1:TagMame=LUSE_MLCD

Zbliaz=LUSE_MLCD 3:Desc=l y
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Only the landuse types defined as ApField will be stored in the attributes table of the
GlobalWatershed/Drainage Area feature class.

Method 3 — Lookup table (with and without FieldName)

The ApField LUSE_NLCD_LOOKUP allows computing the percentages of NLCD landuses defined in
the Lookup table NLCDLookup. The additional parameter LOOKUPTABLE=NLCDLUTABLE
indicates that the ApLayer tagged NLCDLUTABLE should be used as lookup table. This ApLayer must
have a field defining the values — this field is tagged VALUEFIELD and is named VALUE in the
example below. The function will look in the first output of the geoprocessing tool for the fields names
VALUE_XX, where XX are the values listed in the VALUE field in the lookup table.

The ApField(FIELDNAME) is an optional field — if not configured or available, the function will store
the computed parameters in fields named VALUE_XX. If ApField(FIELDNAME) is configured and
populated, the function will store the parameters in fields named after fieldnames in the lookup table.

=" XMLViewer - ApUtilities

=

Prink

=

Browse

Expart

=2

Load

i

Help

I Gethode |

Zhlias=LJSE_MLCD_LOQKUP ~
FDesc=LUSE_NLCD_LOOKLUF T
4: Type=3

B:Fieldwidth=12

E:Decimalz=2

FbllowM ull=1

B:AdditionalParams=FORMAT =,COMPMETHOD =CUS T TPE :.CUSTOPHNAME =wshptool:3.GPT ool p:GPCOMMAND =PercentBylone
Globahw/aterzhed Hypdrol D MLCDR agter WALUE LanduseCatTmp FlowDiGrid LOOKUPTABLE=MLCOLUTAELE

[ £

i HUCRegionsT ableConnSting
=1 ApFields [4pFields)
- ApField [OPEMWATER]
I ﬂpFleId [LUSE NLED]

[+

E| .-’-'«pLa_I,IerS [a'-‘l.pLa_l.Jers]
- ppLaper [MLCDRagternled_te_utrnd 4.t
ApLayer [FlowD irGrid,Fdr)
ApLayer [LanduzeCatTmp)
=1 ApLayer [MLEDLUTABLE MLCD Lookup)
= ApFields [ApFislds]
------ ApField WALUEFIELD WaLLE)
. pField [FIELDMAME]
[+]- ApFunctionConfigs [ApFunctionConfigs) i

ApField=ModeT ype: TypeM ame=1:element, Text=24pField 0:Mame=LUSE_MNLCD_LOOKUJP 1:TagMame=LUSE_MLCD_LOOKLUP 2:.-'-‘«Iias=L‘é
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14
Record: ﬂ j

0 )]

Shiow: W Selected |

Records {0 out of 16 Selected)

OB.JECTID VALUE_ | COUNT_ Red Green Blue VALUE FIELDHAME
1 11| 17392260 0293039215686 0439213686273 0639215686275 11 WWATERCPEM_L
2 21| 22689377 |0.4656274509504 |05 4G 21 WYATERSMOW |
3 22| 11360859 0.866EEEEE666Y |06 0509303921569 22 | DENVOPEN_L
4 23 4425165 0943019607543 |0 0 23 DEVLOWY_|
a3 24 1922173 0675431372549 0 0 24 DEVMED_L
[ 3 4863695 0717647055524 |0E98039215656  |0.647055523529 31 | DEVHIGH_L
7 41| 31030720 0419607543137 0675431372549 |04 41 | =2Mull=
g 42| 403058039 0117647055324 |04 0z 42 =Mull=
9 43 934544 0729411764706 |05 0576470566235 43 | =hull=

10 32 | 307355967 |0.819607543137 0737234901961 |0:509803921569 52 | =Mull=
1A 71| 1369358136 |0.893039215686 |0.598039215686 |0.7S6862743085 71 | =hull=
12 G1| 663220029 0675431372549 0658523529412 0247055523529 81 |=hull=
13 §2| G7TIEYET3 0636274509304 0458323529412 016862743095 82 | =hull=

90| 23395513 |0.737234801961  |0.5658323329412  [0929411764706 0 | =Mull=

Options - |

B3

[«

If FIELDNAME exists and is populated, only the VALUEs with a corresponding FIELDNAME will be
stored in the attributes table of the GlobalWatershed/DrainageArea in fields named after the

FIELDNAME. The type and length of these fields is set using the properties of the parent ApField.

LFPathOp

This operator computes the 10-85 slope in the specified units, and generate the associated longest flow

path and 10-85 points.

It requires as input the following layers:
e RawDEM
e Flow Direction grid
o DrainageLine

2 output layers are generated if they are specified in the XML.:
e LongestFlowPath3D (output, optional)

DrainlD
SIp1085

Slp

ElevUP
ElevDS
Elevi10
Elev85

e SIp1085Point (output, optional)
Name
DrainIlD
Elev
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The LongestFlowPath3D feature is smoothed if the SMOOTH parameter is set to any value (e.g.
SMOOTH=1) except 0. The smoothing does not occur only if SMOOTH=0.

Available Units

o FT/MI
o M/KM
£ XMLViewer - ApUtilities
Browse | Load | Expart Prink Help
IC:\F‘ngram FilesSE SRINw atertiis\ArcHydio®\BintarcHydroT ools. sml GetMode |
4 Type=3 |
5 Fieldwidth=14 b |
E:Decimalz=2
Fréllowull=1
B:AdditionalParams=FORMAT=COMPMETHOD=CUS T TPE CUST OPNAME =wshptools3 b
LFPathOp,UNITS=FT/MI;SMO0TH=1 1
it el i ALk i 1D D i 24 i b 24 b Uil 2 ikl
[+ ApField [CENTROIDY) A
ApField [ALAKEPCT)
ApField [HELIND)
= ApLayers [ApLayers]
E----ApLayer (RawDEM.DEM)
- ApLayper [FlowDirGrid,Fdr)
ApLayer [LongestFlowPath30)
[+ ApLayer [SLP1085Paint 51p1 085Paint) E
[+ ApField [SLP1025FM)
[+ ApField [SUMSTREAMS]
¥l &nField INLITIFTEIFW el
ApField=NodeT ype: TypeMame=1:element, Text=ApField 0:Mame=5LP1085FM1 1:TagName=él

This operator computes the 10-85 slope in the specified unit, and generate the associated longest flow
path and 10-85 points using preprocessed data to speed up the process. In works like the previous operator
but requires additional input layers.

Input layers
e RawDEM
Flow Direction grid
DrainageLine
Longest Flow Path Adjoint Catchment
Catchment
Adjoint Catchment
Watershed Point

Output layers (optional)
o LongestFlowPath3D (output, optional)
e SIp1085Point (output, optional)

Available Units
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o FT/MI
e M/KM

2! XMLViewer - ApUtilities

L& E S @

Browse | Load | Export Prink Help

IE “Program Files\ESRINW aterJtilsh\arcHydro 3 BinarcHydroT ools. =ml GetMode |
5 Fieldwidth=14 A
E:Decimalz=2 D |
TellowMull=1

SadditionalParams=FORMAT = COMPMETHOD =CUSTTYPE .CUSTOPHAME =wshptools3,
LFPathPrepro0p UNITS=FT M1 SM00TH=1

|< [

Framewark Config/HydraConfig/ProgParams AApFunctionsApF unction/ApFields/ApField

iR dmn T

- ApField [ALAKEPCT) o
- AspField [HELIND)
[+ ApField [SLP1085F1)
[SB® .o Ficld [SLP1085FM)
- ApLayers [ApLayers)
ApLayer [RawDEM DEM)
ApLayer [FlowDirGrid,Fdr)
- ApLayer [Drainageling)
- ApLayer [LongestFlowPathAdiCat]
- ApLayer [Catchment]
- ApLayer [AdjointCatchment]
- ApLayer [W atershedPaoint, Globahy atershedPaint]
- AplLayer [LongestFlowPath3D)]
- ApLayer [SLP10B5Point.51p1085Faint)
- ApLayer [CULongestFlowPath)
- ipLayer [CUEdge)
[+ ApField [SUMSTREAMS]
[+ ApField [OUTLETELEY)
[+ IGHORENODATA
----- NFFDATABASERPATH
[+ ExcludePolyM ame

s e e W W W W= ]

3
3
3
3
3
3
3
3

[

= P |
ApField=ModeT ype: TypeMame=1:element. Text=/ApField 0:Name=5LP1035FM 'I:TagName=SIél

Note
The layers CULongestFlowPath and CUEdge are not required to compute the local 10-85 slope. They are
used to compute the global parameter.

LineLengthOp

This operator computes the total length of all lines or partial lines from the specified input line layer that
are within a drainage area and converts it into the specified unit. It requires as input a line feature class
(e.g. Streamlayer). The tagname of the line feature class does not matter, as the function is looking only
for a line feature class.

COMPMETHOD=CUSTTYPE;
CUSTOPNAME= ESRI.APWR.WshpTools.LineLengthOp;
UNITS=MI

Available units are:

o KM
e M

e Ml
o FT
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£ XMLViewer - ApUtilities =13
Browse | Load | Export Prink Help

IC “Pragram Files\E SRIVw aterJtilsarcHypdroS\BintdcHydroTo . GetMode

FDeszc=Total stream length in miles
4:Type=3

S:Fieldwidth=10

E:Decimals=3

TAllowhull=1

|

SadditionalP arams=FORMAT = COMPMETHOD=CUSTTvPE,CUSTOP
Ak E =wshptoolzd. LineLengthOp:LINIT S=h|

4] ApField (CENTROIDY) S
- ApField [ALAKEPCT]
- ApField (HELIND]
- ApField [SLP1085FM 1)
- ApField [SLP1085FM]
bpField [SUMS TREAMS ]
players [ApLayers]
. spLayer [SheamLaper]
[+l ApField [JUTLETELEY]
[+ IGNORENODATA
- NFFNATARASFPATH
< 1 | >
ApField=ModeT ype: TypeMame=1:element, Text=ApField D:Name=SUMSTHéI

=]

i

|€

MainFlowPathOp

This operator generates the 3D main flow path associated to the drainage area and calculates its 10-85
slope in the specified unit. The resulting line will be smoothed so that elevations along the line decrease
in the digitized direction is the parameter SMOOTH is set to 1. The CELLTHRESHOLD parameter
defines the location on the stream (flow accumulation value in number of cells) from where the main flow
path will be extended to the boundary

COMPMETHOD=CUSTTYPE;
CUSTOPNAME=ESRI.APWR.WshpTools.MainFlowPathOp;
UNITS=FT/MI,

SMOOTH=1,

CELLTHRESHOLD=450

Input layers

e RawDEM
Flow Direction grid
Flow Accumulation grid
Watershed Point
DrainageLine
Catchment
Adjoint Catchment

Output layers (optional)
o MainFlowPath3D (output, optional)
e SIp1085MFPPoint (output, optional)
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Available Units
e FT/MI
e M/KM

=] &pField(MFPS
(= ApLayersiapLayers]
- AplLayerDEM. RawDEM)

- ApLayerFdr FlowDiGnd)

- ApLayver(Fac FlowsceGd)

£~ ApLayer(Globahy aterzhedPoint \watershedPoint)
b~ ApLayerDrainageling]

H- ApLayer(Catchment]

—I- ApLayer(M ainFlowPath3D)

- ApFieids(ApFields)

- ApField(Hydrol D HYDROID)

- ApFigld(Diainl D.DRAINID)

- bipField(51p SLP)

. ApField[5Ip1 055 5LP1 085)

.. bipField[E levUP_ELEVUP)

. bipField[ElevD'5 ELEVDS)

- bipField[E lev10.ELEV1O]

- hpField(Elev85,ELEYES)

=I- ApLayer(SIp1085MFPPaint, 5 LP1085MFPPaint]
- ApFields{fpFields)

- hpField[Hydrol D HYDROID)

- ApField(Drainl DL DRAINID)

- ApFisldM ame MAME]

- ApFisld(Elev ELEY)

|- ApLayerCLUM sinFlowPath)

Hl- &pLayer(CLUEdge]

PerimeterOp

This operator computes the perimeter of the drainage in the specified unit.
COMPMETHOD=CUSTTYPE;

CUSTOPNAME= ESRI.APWR.WshpTools.PerimeterOp;

UNITS=MI

Available units are:

e KM

e M

o Ml

o FT
Point2DLineOp

This operator extracts the elevation from an input DEM at the specified location along the line associated
to the drainage area through the DrainlD/HydrolD relationship. The location of the point is specified
using the parameter POINT that is defined as the ratio along the line length starting from the from node of
the line in the digitized direction.

COMPMETHOD=CUSTTYPE;
CUSTOPNAME=ESRI.APWR.WshpTools.Point2DLineOp;
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POINT=0.1;
UNITS=FT

Input layers
e Line feature class
e DEM

Available units are:

e KM

e M

o MI

o FT
Point3DLineOp

This operator extracts the elevation from a 3D line at the specified location along the line associated to the
drainage area through the DrainlD/HydrolD relationship. The location of the point is specified using the
parameter POINT that is defined as the ratio along the line length starting from the from node of the line
in the digitized direction.

COMPMETHOD=CUSTTYPE;
CUSTOPNAME=ESRI.APWR.WshpTools.Point3DLineOp;
POINT=0.1;

UNITS=FT

Input layers
e 3D Line feature class

Available units are:

o KM

e M

o Ml

o FT
PointExtractOp

This operator extract the value of a raster at a point linked to the input drainage area through the
DrainID/HydrolD relationship. The HydrolD of the drainage area is stored in the DrainID of the related
point. This operator may be used for example to compute the elevation at the outlet of the watershed
(parameter OUTLETELEV).

This function requires 2 inputs:
1. raster layer storing the value to retrieve
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2. point feature class with the DrainlD field.

Any tag name can be used to setup these layers as the function is looking for a raster and point feature
class, not for specific tag names.

Note

If there is more than one point related to the input drainage area through the DrainlD/HydrolD, the first
point found is used.

The operator retrieves the value at the first point found and performs a unit conversion if a unit has been
specified in AdditionalParams.

The Expression attributes allows adding a value to the parameter computed after unit conversion:
o EXPRESSION=1: add 1 to the converted value
o EXPRESSION=-2: subtract 2 from the converted value

COMPMETHOD=CUSTTYPE;

CUSTOPNAME= ESRI.APWR.WshpTools.PointExtractOp;
UNITS=FT;

EXPRESSION=

The 2 input layers are set as ApLayer belonging to the ApLayers collection associated to the parameter.
The point feature class contains the ApField (belonging to ApFields) DrainiD.

) XML Viewer - ApUtilities

= = =

Browse | Load | Expart Print Help
IC:\F‘rogram Files\E SRl aterUtils\&rcHypdroS\BintdrcHydraT aals. xml GetNode |
SFieldwidth=14 ~
E:Decimals=2
FetalloMull=1

S:additionalParams=FORMAT=;.COMPMETHOD=CUSTTYPE .CUSTOPNAME =wshptoals3 P
ointE stractOp UNITS=FT EXPRESSION=

| (i

FramewarkConfig/HydroConfig/PragParams/ApFunctions/ApFunction/ApFields A pField

e beilAb ] A1

------ ApField [HELIND]
#- &pField (SLP1085FM1]
- ApField [SLP1085FM)

>

E| ApLayer [WatershedPoint Globahw!atershedPaoint)
. B ApFislds [ApFieids)
----- ApField (HydiolD)
----- ApField [DRAINID, DrainlD]
[MAME M ame]
----- ApField [DESCRIPTION Descript)

oo papLayer [RawDEM DEM) @

ApField=NodeT ype: TypeM ame=1:element, Text=ApField 0:Mame=0UTLETELEY 1TagName=llJ

PointXOp
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This operator computes the X coordinate of the point associated to the drainage area through the DrainlD
in the coordinates of the specified input projection file. If no projection file is specified, the X coordinate
is provided in the coordinates system of the point feature class

COMPMETHOD=CUSTTYPE;
CUSTOPNAME-= ESRI.APWR.WshpTools.PointXOp;
PROJECTIONFILENAME= Transverse_Mercator.prj

Where Transverse_Mercator.prj is stored in the \ArcHydro\bin directory.This parameter is optional and
may also be specified as a full path the projection file.

£’ XMLViewer [win] Y:\Programs\ARCHYDRO_TOOLs\data\.... [ [

Browse| Load | Save | Merge | Print
IY:\PngramS\ARCHYDRO_TOOLSQ\data\ArcHydrDTDDIs.me CetMNode |

CAIEE= U TLE [~

3:Desc=x coordinate of the outletin map coordinates
4 Type=3

5:Fieldwidth=10

~

G:Decimals=1

7Allowiull=1

f:AdditionalParams=FORMAT=

0.0, COMPMETHOD=CUSTTYPE, CUSTOPMAME =wshptools9. Point<Op;PROJECTIO
MNFILEMAME=

53

- ApField (PRECIF) A
- ApField (STREAMVAR) D |
- ApField (LFPLENGTH)
ApField (LFPLENGTHT)
ApField (OUTLET=)
= Aplayers (Aplayers)
=1 ApLayer (WatershedPoint GlobalwatershedPaint)
] ApFields (ApFields)
o ApField (HydrolDy

pField (DRAINID.DrainlD)
e ApField (NAME. Name)
~ApField (DESCRIPTION. Descript)

ApField=NodeType: TypeMame=1:element, Text=:ApField 0:Name=0UTLET= 1:TagNamné|

PointYOp

This operator computes the Y coordinate of the point associated to the drainage area through the DrainlD
in the coordinates of the specified input projection file. If no projection file is specified, the Y coordinate
is provided in the coordinates system of the point feature class

COMPMETHOD=CUSTTYPE;
CUSTOPNAME-= ESRI.APWR.WshpTools.PointYOp;
PROJECTIONFILENAME= Transverse_Mercator.prj

Where Transverse_Mercator.prj is stored in the \ArcHydro\bin directory.This parameter is optional and
may also be specified as a full path the projection file.
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g d# S

Browse| Load | Save | Merge| Print
IY:\PrDgrams\ARCHYDRO_TOOLSS\data\ArcHyerToDls.xml GetMode |
3:Desc=Y coordinate of the outletin map coordinates ~|
4 Type=3 D |
5Fieldvidth=10
B:Decimals=1
7Allowiull=1 =
d:AdditionalParams=FORMAT=
0.0:COMPMETHOD=CUSTTPE.CUSTOPMNAME=wshptools9.FPaintyOp PROJECTIO —
MNFILEMNAME=
lv]
ApField (LFPLENGTHT) A~

-ApField (QUTLETH)
aField (QUTLETY)
= Aplavers (dpLayvers)
= ApLayer (WatershedPoint GlobalvwatershedPoint)
] ApFields (ApFields)

ApField (HydrolD)

ApField (DRAINID, DrainlD)

ApField (MAME.Name)
-~ ApField (DESCRIFTION.Descript)

ApField=MNodeType Typelame=1:element, Text=ApField 0:Name=0UTLETY 1:TagMam él

RelLineLengthOp

This operator computes the total length of the line feature related to the drainage area through the DrainlD
and converts it into the specified unit. It requires as input a line feature class (e.g. Streamlayer). The
tagname of the line feature class does not matter, as the function is looking only for a line feature class
with a DrainlD field.

COMPMETHOD=CUSTTYPE;
CUSTOPNAME= ESRI.APWR.WshpTools.RelLineLengthOp;
UNITS=MI

Available units are:

e KM
e M

e Ml
o FT
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Print
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Browse| Load

Save

Ly

Merge

IY:\Pngram SARCHYDRO_TOOLSS datadArcHydro Toals xml GetMode |

ZAINES=LEFLENG A

3:Desc=Length of associated Longest Flow FPath in miles
4 Type=3

SFieldwidth=10

G:Decimals=3

7Allowiull=1

8:AdditionalParams=FORMAT = COMPMETHOD=CUSTTYPE;CLUSTOPNAME=wshpt
ools9.RellineLengthOpUNITS=MI |

- ApField (RELRELFFM) -
-ApField (BELOPGHM)
-ApField (CENTROID)
-ApField (FRECIF)
H- ApField (STREAMVAR)
S8 ~oField (LFFLENGTH)
= AplLayers (ApLayers)
= splayver (LangestlowPah3iD)
2 ApFields (ApFislds)

;------ApFleId (HvDROID. HydralD)
ApField (DRAINID.OrainlC)
ApField (Slg)
ApField (Slp1085)
ApField (ElevlUP)
ApField (ElewDS)
ApField (Elew10)
o ApField (Elewds)

ApField=NodeType TypeMame=1:element, Text=:ApField 0:Name=LFPLENGTH 1:Tangél

[ L

Slope2DLineOp

This operator computes the slope of the line feature related to the drainage area through the DrainlD using
elevation extracted from the input DEM and converts it into the specified unit. It requires as input a line
feature class and a DEM grid. The tagname of the line feature class and of the DEM grid do not matter, as
the function is looking only for a line feature class with a DrainID field and a grid.

COMPMETHOD=CUSTTYPE;
CUSTOPNAME= ESRI.APWR.WshpTools.Slope2DLineOp;
UNITS=FT/MI

Available Units
o FT/MI
e M/KM
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£ XMLViewer [win] Y:\Programs\ARCHYDRO_TOOLS9\da... |

O Hd# S

Browse| Load | Save | Merge | Print

IY'\Pngram sWARCHYDRO_TOOLS $idatalbrcHydroTools xml GetMNode |

J3Desc=Longest flow path slope in feet per miles, using DEM ~
4 Type=3 D
E:FieldWidth=14
B:Decimals=2
ZilllowNull=1

a:AddtionalParams=FORMAT=COMPMETHOD=CUST TwPE:.CUSTOPMNAME=ws —
hptoolsd. SlopeZDLineOp UNITS=FT/MI

¥

[ ApFigld (QUTLETY) -~
+- ApField (ELEVDIFFFT) D |
=M \nFicld (SLPFM)
= ApLavers [ApLayers)

o dpLayer (RawDEM, DEM)

= Aplayer (LongestFlowFathil)

=) ApFields (ApFields)

~ApFisld (HYDROID,HydrolD)
-ApField (DRAINID, DrainlD)
-ApField (Slp)
-ApField (Slp1085)
-apField (ElevUR)
ApField [ElevDS)
dpField Elev1D)
- ApField (Elevas)

ApField=NodeType TypeName=1:element, Text=ApField 0:Mame=SLPFM 1:TagNan/J

Slope3DLineOp

This operator computes the slope between the specified points of the line feature related to the drainage
area through the DrainlD using elevation extracted from the input 3D Line. It converts the slope into the
specified unit. It requires as input a line feature class. The tagname of the line feature class does not
matter, as the function is looking only for a line feature class with a DrainlID field. The location of the
upstream and downstean ponts are specified as a ratio of the line length. 0 indicates the from node or
dowmstream end of the line in the digitized direction and 1 the to node or upstream end of the line in the
digitized direction.

COMPMETHOD=CUSTTYPE;
CUSTOPNAME=ESRI.APWR.WshpTools.Slope3DLineOp;
DOWNSTREAMPOINT=0;

UPSTREAMPOINT=1;

UNITS=FT/MI

Available Units
e FT/MI
e M/KM
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