Module 3
Objectives and Tasks

Create a Curvature Map and Intersect with a Soil Layer

* Review Slope Curvature Model

« Curvature - Region Group Step 1 Model

« Curvature - Nibble Step 2 Model

« Symbolize & Evaluate Curvature Layer

* Intersect Curvature Shapefile and Soil Layer
« Export Soil\Curvature Intersect Data Table

« Summarize Curvature by Map Units

- The directory structure listed below must exist for the Curvature Models
: to function properly:

1. “C:\WorkSpace\spatial\tmp”

2. “C:\WorkSpace\spatial\curvature”’

3. “C:\WorkSpace\spatial\curvature\shapefile”




Review Curvature Model

Layers & data derived from Curvature Analysis provides users with a picture
. of the overall slope shape -- what areas are convex, concave and linear. :

. This information allows us to separate erosional and depositional surfaces;
- this is significant for soil genesis.

The layers created from the Curvature Model can be used to assist in pre-
. mapping or to adjust existing soil lines.

The intersection of curvature shapefiles and soil polygons provides
- statistical information on slope shape for each map unit. This could help
- determine map unit composition.



Review Curvature Model, cont.

. The output from the Curvature Model is a grid. Each cell value is a composite
- of 2 values that represent slope shapes that are the perpendicular (profile) and
parallel (planar) to the slope. The composite grid delineates the 9 different :
- slope shapes.

11 = Convex-Concave |

The first number represents values from the profile grid (up slope) and the
-second number represents the values from the planar grid (across slope).

Profile grid (upslope): 1 = Convex 3 = Linear 5 = Concave

Planar grid (across slope): 1 = Concave 3 = Linear 5 = Convex




Review Curvature Model, cont.
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! The curvature model can provide acres and :
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- composition of that slope shape.




Curvature - Region Group Step 1

In this exercise, an elevation raster (“dem_clip”) is used to produce a curvature
(slope shape) raster.
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Curvature - Region Group Step 1, cont.

_lol x|
In the Curvature - Region =
Group Step 1 dialog box: Input DEM Raster

dem_clip <—= ll =

Select a DEM for the InPUt : Enter path and name of curvature ouput

DEM Raster field. Ci\WorkSpace\spatial\curvature\curvature <——— =
- Under the Enter path and '
: name of curvature output ;
: field, the user can choose their :
- own file name and location or
- accept the default value.

Click “OK” to run the model.

— k. Cancel Ervvironments. . |




Curvature - Region Group Step 1, cont.

After running the “Curvature - Region Group Step 1" model, a curvature raster is
automatically added to the project. This raster will include many small curvature
delineations.

— 0

- The values from curvature raster represent - * D@ QET RS B sveag [0 o
- the following slope shapes: b e, (116800 RANAOL AR
11 = Convex vertical, Concave horizontal; :_

13 = Convex vertical, Linear horizontal; ining

- 15 = Convex vertical, Convex horizontal; S

31 = Linear vertical, Concave horizontal,
33 = Linear vertical, Linear horizontal,
: 35 = Linear vertical, Convex horizontal;

: _ _ =131
: 51 = Concave vertical, Concave horizontal, T3
- 33 = Concave vertical, Linear horizontal; and E:?
- 55 = Concave vertical, Convex horizontal s
: M ss

hillshd_clip
O dem_clip




Curvature - Nibble Step 2

The “Curvature — Nibble Step 2" model creates a curvature raster and shapefile. The
nibble function reduces the number of very small slope delineations. This process will
allow for faster processing times when intersecting these outputs with a soil layer.
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Curvature - Nibble Step 2, cont.

All data entries for this model have been pre-populated with default values.

Click OK if changes are not required.

In the Curvature - Nibble Step

=101 x|

2 dialog box:

- The curvature raster created in step 1 is
: automatically loaded into the Input
- curvature raster field.

: The Size of generalization determines

: the degree of filtering or generalization

- that will occur. A value of 5 represents

: about 1/8 of an acre for a 10 meter DEM.
- Values greater than 5 are not

: recommended. If filtering is not wanted,
- accept the default value of O.

- A default value for the generalized

- curvature raster has been entered into the

- Name of generalized curvature raster
- field.

Inpuk curvature rasker

: Size of generalization
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- A default value for the curvature shapefile

- has been entered into the Directory and
: name of curvature shapefile field.

Click “OK” to run the model




Curvature - Nibble Step 2, cont.

After running the “Curvature - Nibble Step 2" model, a curvature raster (curve gen)
and a shapefile (curvature) are automatically added to the project.
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Symbolize & Evaluate Curvature Layer
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In the Data Frame window, double-click on the curvature shapefile that was created
by the “Curvature - Nibble Step 2” model. This will open the properties window.




Symbolize & Evaluate Curvature Layer, Cont.

Click on the “Symbology” tab in the Layers Properties window

Layer Properties 7 x|
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Symbolize & Evaluate Curvature Layer, Cont.

In the Layers Properties

window under the 2x
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Symbolize & Evaluate Curvature Layer, Cont.

M

!
fan remnants (tread)

= £F Training
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SlOpe shapes can be used to view different ;
- landforms and landform positions: 5

linear fan remnant (treads)

concave fluve (swale) & convex interfluve -
(nose slope)

concave swales & drainageways

convex ridges & shoulders




Intersect Curvature Shapefile and Soll Layer

The Curvature-Mapunit Intersect model is used to intersect a curvature shapefile with
a soil layer. The model also dissolves polygons based on inputs (“MUSYM” and
“Curvature”).

Note: If the output from this model is used in an Excel worksheet, the dissolve process is
needed to reduce the number of records (Excel can only have up to 65,536 rows).

% training.mxd - ArcMap - ArcInfo =10l =l
Eile Edit Yiew Insert Selection Toaols Window Help
M@ E R P eadoes 9 frea fcres Merge.,, 4 np @@ = A L & Bl streaming I."-ﬂ Aiial
M= g§|ggﬁx1|nmr\mmlﬁal+mm |26 74 =LA & s e B @ B N
spatia nalyst v | Laver: [eug Open the MT Soils -- Spatial Analyst Tools AG92 ver 5.6 :
= - toolbox — Map Unit Intersect — Curvature-Mapunit Intersect :
% = & MT Soils -- Spatial Analyst Tools AG9Z ver 5, E_l = £F Training =
E w8 1. REAP contour_clip
. _ % 2a. Temp. Regimes (2 Climatic zones on ¢ = curvature
% Zh, Temp. Reqgimes-FFD (7 Climatic zone: curyatire
= & Ja. Temp-Maisture, (used with Toolset Z. M corcave-concave
- I % 3b. Temp-Maisture, (used with Toaolset 2| M concave-conves
I & 4, Slope-Curvature M concave-linear
o I % 3. Aspect COrYEX-CONCavE
EI & &. Map Unit Intersect M corvesx-convesx
----- :3' 1. Delete Shapefile or Raster Lavers [ corvex-linear
- I o= 2. Slope-Mapunit Intersect I linear-concave
mE LD W8 . Curvature-Mapunit Intersect < 1 [ linear-conve:x
----- oem 4, Aspect-Mapunit Intersect [ linear-linear
=/ | - ¢ Dissolve O sail_clip
R I Intersect o O curve_gen
DO Y I o Intersect-Dissolve O curvature
Ll EEI--% 7. Elevation Clip # [ hillshd_clip =




Intersect Curvature Shapefile and Solil Layer, cont.
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j' In the Curvature-Mapunit Intersect
Input Features - d|alog bOX.
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» Under Input Features, add a
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Zeurvature. < X shapefile.
1T * |n the Dissolve Field window,
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Intersect Curvature Shapefile and Solil Layer, cont.

The curvature_by mapunit.shp layer is automatically loaded into the project.
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Export Soil\Curvature Intersect Data Table

#_training.mxd - ArcMap - ArcInfo
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Export Soil\Curvature Intersect Data Table,

I.-'-‘-.II records
Follow the steps outlined below to analyze

data from this table in an Excel Pivot Table.

« To export your table, click on the

Options button and select Export.

« Under Output table, the file can be
- placed in any folder and should be
saved to a dBase Table file format.

- Click “OK".

* |In the menu that follows, select “No” to

add the table to ArcMap.

E sport;

IJze the zame coordinate system as:

£ thizlayer's source data

£ the data frame

£ the feature dataset you export the data inta

[orly applies if pow exXport b & feature datazet it & geadatabase]

CutpLt table:

I C:Mwfork S pacetgpatialanalysiz_tableshmu_curvature_analyis. dbf

E Attributes of curvature_by_mapunit

—— ak Cancel

% Felated | ables ]

i

i Al Create Graph...

i Add Tahle ko Layout

|

L Reload Cache 1ol x|

FID Shape * curvature MUSYM Area Acres
k 0 JPalygon concave-concave (0104 28161 157209 6958622
1 |Paolygon concave-concave (0114 61535612193 15.20545
2 |Palygon concave-concave (0124 16439 033363 4 062085
3 |Palygon concave-concave  |014F OE7T11 382972 | 23897383

R

Sha: IW Selected |

&b Print...

Feports

Export...

Appearance. ..

Recards (0 oukt of 1772 Sefestati—r Options - |




Summarize Curvature by Map Units

E Microsoft Excel - Book1 gl x|
S File ) Edit WView Insert Format  Tools Data Window Help  Adobe PDF -0 X Start Microsoft Excel
3 tew.. % a@®-F|9-0- (@ 4w - -
Arial | Open,,, <——— I UEE=Ea dEyd A H e
Close
Save ! 2 x|
1 Save As... @ Ij analysis_tables <l——— j D -3 Q XK Cy £~ Toos
g Save as Web Page. . Le———t ———————
4 Save Workspare \_3 @ mu_slope_analyis, dbf
c o MeRecent | From Excel’s Menu Bar:
c File Search. .. RELMErLS
7 — |?-§ : + Click on File — Open.
Permission =
g = - .
5 | web Pags Preview Desktop = In the Lpok in: field, naVIga‘te to where the
I - export file that was created in ArcMap
age Setup. .. '. e . .
11 o /& (mu_slope_analysis.dbf) exists. _
14 Prink Ares v Documents 2 3
13|, _ -+ Inthe Files of type: window, select dBase Files. :
14 rink Preswiet - =
Print... . » Select the mu_curvature_analysis.dbf file and
v Compuker 3 *
send To - click Open.
Properties ‘:}} File name: |:_I—J:> Open S

[y Mekwark,
Places Files of Evpe: ) |dBase Files (*.dbf)  <{——— j Cancel L
o




Summarize Curvature by Map Units, cont.

EE Microsoft Excel - mu_curvature_analyis.dbf

@ File Edit ‘iew Insert Format Tools @ Window Help  Adobe POF
NS s ALK AN _
— — zh sort.. P To create a Pivot Table:
= ;E Filter »
a Farmm... | D * Click on Data.
1 ML Subtotals. .. Arcres
2 0104 — 0  5.0959652104629 * In the drop down menu,
a1 0152064497790 select Pivot Table and
Tahle... : .
5 |014A | 0 2389738273220 PivotChart Report...
B0 cE i Text o Columns... 0 173774077851
7 0170 Consolidate. . 0 9319326763370
8 (0200 o and Outling 0 2050981531930
9 (0208 = 0 7320808156160
10 |024H 15| PivotTable and PivobChart Report, .. <.Ti:ﬁ|EEEGBDBDD
11 |026E o Exterrl ot 0 817575749369
12 |050E MpOrE External Lata 0 1.66511554400
13 |0520 Lisk vI0 33.00874378590
14 |052F oL |0 129.53334174100
15 |100E = 0 0.84810590925



Summarize Curvature by Map Units, cont.

Where is the daka that wou want to analyzer

" External data source
™ Multiple consolidation ranges

" Another PivotTable repart or PivotChart report

What kind af report dao wou wank ko create?
———— > {* PjvotTable

™ PivotChart report {with PivotTable report)

Cancel | < Bark | Mexk =

In the Pivot Table Wizard:

* Check the radio button for Microsoft
Office Excel list or database.

 Check the radio button for Pivot Table.
* Click “Finish”.




Summarize Curvature by Map Units, cont.

Microsoft Excel - mu_curvature_analyis.dbf

Ig_l'| Eile Edit “iew Insert Tools Data  Window Help  Adobe PDF
NEHRHSAIVE A BRR-IJ I 9-0-1Q -3 3|6
A3 - fx

=10l x|

Type aquesktion forhelp ~ - @ X

Ayl oo - @ B ™ e

1

2 jDrog MUSYM and Curvature in here)
3

4
Y

5

7

A

)

14 (Drop the Acres field here)

A | B | ¢ | p | E | F | & H @ —

Reply with Changes.., End Rewview, ., H

PivotTable Field List r

Craqg items ko the PivotTable report

----- ] MUSYM < ——

=] curvature </

=] Acres <—

From the PivotTable Field List:

« Drag and drop the “MUSYM” and “Curvature” fields into the Drop Row
Fields Here box (make sure the MUSYM field is left of the Curvature field).

« Drag and drop the “Acres” field to the Drop Data Iltems Here box.




Summarize Curvature by Map Units, cont.

E Microsoft Excel - mu_curvature_analyis.dbf

B File Edit  Wiew Insert Format  Tools Data  Windo

1GHdRIS/IBIVE & LRI

m ~ B = = = i = = -

C2 - T

A B C ]

1
2 I
3 =um of Acres
4 |MUSYM  w|curature w | Total : 7 ;
5 [1800 concave-concave | 3020194831 ~ - The resulting table displays the :
5 concave-convex | 15544305593 - -
7 concave-linear | 69.86004909 number of acres by curvature for
a comvex-concave | 16202018349 eaCh map Unlt.
4 CONVEX-CONYeX A9 5823489 >‘
10 convex-linear 7 1.93848045
11 linear-concave J2 .7 382536595
12 linear-convex B1.25433519 : .
12 inearnaar 177 ya0eada| = The table also |IS.1.'S the total
14 11800 Total 534 5523681 <:|:' : dCres by map unit.




Summarize Curvature by Map Units, cont.

E Microsoft Excel - mu_curvature_analyis.dbf

@ File Edit Mew Insert Formak Tools  Data A |
i - .. = _| To calculate the percent composition
NESHRSIGRITEH S BR- P POpltp
0 - B|l==&=- BB for each curvature class by map unit:
- = — = | 7] ' . .
e x
A B C e
1 Source field: Acres — o I
5 I Marne: ISum of Acres
3 iZancel
3 |Sum of Acres | <—— Summarze bt
4 |MUSYM - |curvature w» |[Total Hide
5 1800 concave-concave | 3020194531 Count
b concave-convex | 15544305593 A et age Murnber. ..
7 concave-linear | 69.86004909 mﬁ'_lx _
g conwex-concave | 16.20201339 Product ———> _Qptions ==
=) CONYEX-CONYEX a4 5823484 Zaunt Mums ;l
10 canvex-linear /1.955848045 . how data as:
11 linear-concave J2.73823R595 _ WWJ
- « Double-click on the Sum of Acres field. :
_ ; Base field: Base item:
= » Click on Options. EET | <]
= » Slope
: « Under Show data as:, select “% of Area
- column”. heres
_+ Click “OK” to finish. [ [




Summarize Curvature by Map Units, cont.

@J File Edit Wiew Inserk  Formak  Tools
NE-HRO S QI VE| %L
w -~ B E = = - < 4
ER3G A F
A B [

1

2 y

3 |5um of Acres

4 I MUSY M w [curvature w [Total
2911500 concave-concave |0.07%
B30 concave-convex | 0.04%
31 concave-linear 0.16%
b3 comvex-concave | 0.04%
B33 CORvEHE-COnYEX 0.14%
B34 Conves-linear 0.16%
B35 linear-concave 0.07 %
b3k linear-convex 0.14%
B37 linear-linear 0.40%
B35 (1800 Total 1.22%
B39 (180E concave-concave |0.01%
B40 concave-convex | 0.00%
b41 concave-linear 0.02%
b4 comvex-concave | 0.00%
b43 CONVEHX-CONYex 0.00%
bd44 Conves-linear 0.01%
b45 linear-concave 0.00%
bdb linear-convex 0.00%
b47 linear-linear 0.01%
B48(180E Total 0.05%

To assess slope for a single map unit:

Click on the down arrow next to MUSYM.

Uncheck the box next to (Show All).

Next, place a check next to any single map unit
and click “OK”.

L

I Cancel




Summarize Curvature by Map Units, cont.

The results show the % composition for
- each curvature class in map unit 180D.

To view results for other map units, click on

the down arrow, uncheck the current map
- unit and place a check next to a different
- map unit.

E Microsoft Excel - mu_curvature_analyis.dbf

@ File Edit MWew Insert Formak Tools  Data
IEdRS & QA IVE &5
o - B ==MED- Biafia
E36 - F

iy B Formula Bar
1
2
3 |5um of Acres
4 MUSYM  w|curvature w | Total
5 1800 CONCAVe-CONCave 5.65%
B CONCAVE-CONYRX 2.91%
i concave-linear 13.07 %
& CONveX-CcOncave 3.03%
= CONYEX-CONVEX 11.15%
10 convex-linear 13.46%
11 linear-concave b.12%
12 linear-convex 11.46%
13 linear-linear 33.15%
14 {1800 Tatal 100.00%




