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RAMETROS MORFOMETRICOS DE UNA
CUENCA HIDROGRAFICA CON
SIG, GIS

[E] PROPIEDADES DE LA SUPERFICIE

U AREA 0 CURVA HIPSOMETRICA
O PERIMETRO * O FRECUENCIA DE ALTITUDES
O CoTtas O ALTITUD

0 MAXIMA Q ALTITUD MEDIA

O MINIMA O ALTITUD MAS FRECUENTE
U CENTROIDE O ALTITUD DE FRECUENCIA MEDIA
0 X CENTROIDE O PENDIENTE PROMEDIO
O Y CENTROIDE
O Z CENTROIDE
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2.| || PROPIEDADES DE LA RED HIiDRICA

0 LoNGITUD DEL CURSO PRINCIPAL

O ORDEN DE LA RED HIDRICA

J SUMATORIA DE LAS LONGITUDES DE CADA ORDEN DE LA RED
HIDRICA

J LONGITUD TOTAL DE LA RED HIDRICA

] PENDIENTE PROMEDIO DE LA RED HIDRICA

3.] || PARAMETROS GENERADOS

O TiEMPO DE CONCENTRACION

O PENDIENTE DEL CAUCE PRINCIPAL
a ..

I
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ArcToolbox
=3 @ Schematics Tools

ArcToolbox & @ Server Tools
= & Spatial Analyst Tools
itional

p&]

[ B From Feature Class
= & From File

Aua

& & Density
: = & Distance
= & From Terrain 4 - %! Extraction
=] & From TIM : R P T
#. TIN Domain I+ ﬁ! Generalization
[+ & Groundwater

=]

#, TIN Edge

#., TIN Line

#., TIN Mode

#, TIN n Tag
-

-

TIN Triangle Flow Accumulation
#, Layer 3D to Feature Class Flow Direction

Flow Length
nk

Snap Pour Point
Stream Link
Streamn Order
Streamn to Feature
Watershed

| & Interpolation

| & Local

| B Map Algebra

[ & Math

[+ & Multivariate

# & Neighborhood

Q@ ®.
7 17.20 Centimeters

ES . & M@ 0 .1

[+

=

FH H

(3]

01:17 p.m.
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8.- Te da como resultado las escorrentias desde el TIN
9.- Convierte las escorrentias en un Elemento (Feature), obvio
gue con su condicionante y la direccion de su flujo

5.- Crea el punto de 10.- Utiliza watershed con las dlreCC|on de f|UJO lleno y el punto
desfogue de la cuenca interpolado desde el TIN

6.- Usa Interpolate Shape 11.- OK

para darle el valor de Z a

ese punto Delimita automaticamente ’

7.- Ponle una condicionante la cuenca hidrografica de ese TIN

n la herramienta Con
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113,

ArcToolbox

& From File
By From LAS Dataset
& From Raster
& From Terrain
= & From TIN
;\% TIM Demain
#, TIN Edge
#, TIN Line
#, TIN Node
,ar\% TIM Palygon Tag
;\% TIM to Raster
;r\% TIM Triangle
"r\% Layer 3D to Feature Class
= & Data Management
B LAS Dataset
By Terrain Dataset
= & TIN
,ar\% Copy TIN
‘{% Create TIM
;\% Delineate TIM Data Area
#, Edit TIN
= & Functional Surface
"‘r\% Add Surface Information
"fx% Interpolate Shape
"‘rx% Intersect 30 Line With Surface
#,, Stack Profile
"r\% Surface Yelume
& Raster Interpolation
& Raster Math
B Raster Reclass

m
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|8 |9 (10, o120 13 4 s 18 17 18 1% ArcToolbox +H
a Schematics Tools -
@ Server Tools
= @ Spatial Analyst Tools
= & Conditional
‘I\ Con
#, Pick
#, Set Mull
&y Density
&y Distance
&y Extraction
& Generalization
& Groundwater
£ & Hydrology
‘I\ Basin
i

‘K\ Flow Accumulation

14 15 16 17 |18 |15/ ArcToolbox = X
@ Schematics Tools -
Q Server Tools
= @ Spatial Analyst Tools

= & Conditional

’r\ Flow Direction

“r\ Flow Length
., Sink

;\ Snap Pour Point
;\ Streamn Link

;\ Stream Order 2 #,, Con
‘i\ Stream to Feature “r«% Pick
"r\ Watershed ;\ Set Mull

& Interpolation

El Raster'llenarlo con @ & Locd

&y Density
& Distance
& Extraction
& Generalization
& Groundwater
= & Hydrology
#,, Basin
., Fill [
;\ Flow Accumulation
i Direcion
#, Flow Length i
#, Sink
;\ Snap Pour Point

#, Stream Link
“r\ Strearmn Crder

m

;\ Stream to Feature
#, Watershed

: "E; ol &, Interpolation
Usar Flow Direction = & v et L

B KAkl
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11,

|12,

113,

114,

1ER

15,

|17,

|18,

|1¢ ArcToolbox

@ Schematics Tools
m Server Tools
=] @ Spatial Analyst Tools
= & Conditional
;\% Cen
#, Pick
#, Set Null
& Density
& Distance
&y Extraction
& Generalization
& Groundwater
£ & Hydrology
N
., Fill
"\% Flow Accumulation
‘;\ Flow Direction
;\% Flow Length
#, Sink
;\% Snap Pour Point
;\% Stream Link
;\% Strearn Order
;\% Stream to Feature
;\ Watershed
& Interpolation
& Local

[18 |15 ArcToolbox

= & Functional Surface
'{% Add Surface Information
"\% Interpolate Shape
'{% Intersect 30 Line With Surface
#., Stack Profile
'{% Surface Volume
& Raster Interpolation
& Raster Math
B Raster Reclass
& Raster Surface
& Triangulated Surface
B Visibility
B3 Analysis Tools
m Cartography Tools
= & Conversion Tools
& Excel
& From GPS
& From KML
= & From Raster
#, Raster to ASCI
'{% Raster to Float
;\% Raster to Point
'{% Raster to Polygon
;\% Raster to Polyline
'{% Raster To Video
& From WFS

— E. ok

Convertir el Raster de Basin a poligono
Con Convertion tools
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& Extraction -
By Generalization

% Map Algebra expression

%: Groundwater Layers and variables -
9 fhrarcleay i IIEJ IEJBI
.a{% Basin <> FlowDir_Fill2 |
& Fil o Fill_creatett 3
Y <>'|’l.|'atersh_Flov\'4

“(% Flow Accumulation > Watersh_Flow3 =

<>Cc:n_Flow.¢\cc_6

;\% Flow Direction
<>FIOW.¢\CC_FIOW4 X

‘I\% Flow Length

pE— T W

Conditional
Con
Pick
Sethull
Math
Abs
Exp

[ ] »

#, Sink

"Con_FlowAcc_6" = 1234567
;\% Snap Pour Point

‘{% Stream Link

Output raster

;\% Stream Order
C:Wsersthp\Documents WArcGIS\Default. gdbYrastercalc 2

"{% Stream to Feature
‘{% Watershed

CURVAS_10m_cuenquita

|15 ArcToolbox

500

& Interpolation

& Local
= &y Map Algebra
;\% Raster Calculator

s Math

Jlation origina

onalo a valores superiores al millon
y se despliega la red principal

&y Extraction
&y Generalization
&y Groundwater
£ & Hydrology
‘I\ Basin
#, Fil
‘I\ Flow Accumulation
‘I\ Flow Direction
‘I\ Flow Length
#,, Sink
‘I\ Snap Pour Point
‘I\ Stream Link
‘I\ Stream Order
‘I\ Stream to Feature
‘I\ Watershed
&y Interpolation
&y Local
= & Map Algebra
‘% Raslet Calculator
& Math

By Multivariate
&y Neighborhood
By Overlay

& Raster Creation

% Reclass

+ B Searnentation and Classification
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e

|'\

’{% Raster Calculator | = = 2 J
F
Map Algebra expression
w4 CCauCuiiL_1 .
* Condit I
<>Watersh_FInw1 onditiona |:|
<> Con_FlowAcc_1 7 || z || g i l==1l1=|| & C.nn &
<>F|DW.‘5|I:I:_F|DW1 Pick
<>FlowDir_FiII1 E 4 || = 5 * 2 || == I Setiull
{>Fill_tin_hmo1 Math
— = A

<>ﬁn_hmn_'|'|nF‘.2 ! || 2 3 = LE Abs
OTnpDTnF'. curv2 Exp

- = 1] o e -
-C'/\.:-Lli"l:'l-\.—\. T 1 { } | N}

"Flowacc_Flowl"™ = 500

Qutput raster
C:\Usersthp\Documents\ArcGIS\Default. gdbyrastercalc 10

=

[ Ok ] [ Cancel

] [En'uirunments... ] [ Show Help == ]

[ —

m

%, PIC
., Set Null

%: Density

& Distance

& Extraction

B Generalization

By Groundwater

£ & Hydrology
‘I\% Basin
#, Fill
;\% Flow Accumulation
;\% Flow Direction
g\% Flow Length
#,, Sink
"r\% Snap Pour Point
;\% Stream Link
;\% Strearmn Order
;\% Stream to Feature
‘ir\% Watershed

& Interpolation

% Local

= B Map Algebra
Wi Cocuisor

%: Math

& Multivariate
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K\% Stream Crder

Input stream raster

| rastercalecl

Input flow direction raster

| FlowDir_Filll
Qutput raster

Method of stream ordering (optional)
STRAHLER.

C:Wsersthp\DocumentsVarcGIS \Default. gdb\StreamO_rast3

Ok

] [ Cancel

] [Enu'irunments... ] [ Show Help ==

m

;\% Con
#,, Pick
#, Set Null
& Density
By Distance
& Extraction
& Generalization
& Groundwater
= & Hydrology
;\% Basin
#, Fill
‘ir\% Flow Accumulation
"r\% Flow Direction
‘{% Flow Length
#, Sink
‘I\% Snap Pour Point
‘ir\% Stream Link
~
;\% Stream to Feature
;\% Watershed
& Interpolation
& Local
= & Map Algebra
;\% Raster Calculator
& Math
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9, GEOREFERENCIMG_— Art:_Map E
Feature Construction - X
n Ls)

File Edit View Bookmarks Insert Selection Geoprocessing Custormnize Windows Help

== = B %9 &b 19654 | BRI e Editor A e d )
BNl - R ~ ) o | R S S = @ﬂE:E FEEIRS :_: Georeferencing ~ [Waefgh_Flng v]_'j"_Fs: 3 @ﬁ;}v
i createtinl_InterpolateShap;I ] % 3 500 = =
Table Of Contents 1 x [ |5 |10 |15 120 +  ArcToolbox
@ {’5 ‘Eﬁ ] i\ C.on
I 354,589 - 403.111 | g\, EICkN |
[0 306.667 - 354889 I & D\ et u
I 258.444 - 306 667 3 §n5|ty
210.222 - 258.444 - & Distance
162 - 210,222 "f & Extraction
=] il % Generalization
[} } = % Groundwater
N = & Hydrology

2

- Jlr. ""\ Basin
[ E

m #, Fill

a{% Flow Accumulation

—

= O rastercalcl

"‘:% Flow Direction

[ L = [|wo &
1 ] . ar\ E!o:r Length
= O Watersh_Flow2 x\ in .
.o *, Snap Pour Point
Con_FlowAce_3 — e . Stream Link
. I:||:|’D:I|:L T ‘\ Stream Order
&
= [ Flowfcc_Flow3 E_ *, Stream to Feature

v <
Value ', Watershed

High : 2842 . - i | & Interpolation
l ;_/ % Local
= & Map Algebra

Low:0
"‘:% Raster Calculator

%

= O FlowDir_crea2 ﬁ Math _
Value & Multivariate
High : 253 &5 Meighborhood
& Overlay
Low:1 - - 8 Raster Creation
3 s O T 1 | ¥ | /8 ArcToolbox | [&m Identify |
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ArcToolbox

"r\‘ Copy TIN
"r% Create TIM
;\ Delineate TIN Data Area
#, Edit TIN
& Functional Surface
& Raster Interpolation
& Raster Math
%ﬂ Raster Reclass
& Raster Surface
& Triangulated Surface
& Visibility
B Analysis Tools
B3 Cartography Tocls
=] & Conversion Tools
8 Excel
& From GPS
& From KML
=) & From Raster
#, Rasterto ASCII
‘K\ Raster to Float
‘K\ Raster to Point
ot Polyoon
‘K\ Raster to Polyline
‘K\ Raster Te Video
%1 From WFS
& 150N
& Metadata
B To CAD
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Edit View Bookmarks Insert Selection Geoprocessing Customize  Windows  Help
* @ & i y & - | 1:96.771 v o] = G G5 I E | Po . : Editor~
W YELRF -0 8@ SRR e B EEEEE 2 Georeferencing ~ | [Sream0_rastd o) BEQ-[

[ = g Ty -

}“3" RasterT_Watershl ﬂ E U .

41

41

|
w Feature Class &J 4 Cataleg +

G-t @]

Mame: ptoinicio .
Location: L3 Default.gdb
Alizs: pinicio — -
e - B3] Home - Documents\ArcGIS
Type of features stored in this feature class: # [ Addlns
7 A
- Laf
Paint Features - % Tac @ Copy
¥l crei
"l crei
¥l crei
- E& Folder
= ] C\| 2 Refresh
Geometry Properties = [_—_!
Coordinates include M values. Used to store route data. =
Coordinates include Z values. Used to store 3D data. + Administration
* [_[_—_! Distributed Geodatabase
= |
[ Feature Dataset... MNew
] Feature Class... Import
EF Table..

MNew Feature Class

_ _ Create a new standalone feature
Relationship Class... class or a new feature class in this
Raster Catalog... feature dataset.

Raster Dataset... Disabled if you are using a Basic
license and you have right-clicked
a feature dataset containing data
Schematic Dataset types that cannot be created or
edited using a Basic license, such

Mosaic Dataset...

Siguiente > | | Cancelar

el FEF

Toolbox -
as topology.
Address Locator.., T - .
| |@B|E] & n o4 1 |
__kx. ® : Composite Address Locator... .
ng~ K L]~ A~ @] Aral +10 B 1 U A-5-F. ¢ _ 3D Analyst~ | [€> StreamO_rast3 i [ i w © .
496291325 3214347.321 Meters 5.67 1162 Centimeters




ArcToolbox e

& -
5 &y Extraction 5 anap Pour Point

. Q‘ GEV‘IEFE“I.EtIDr'I Input raster or feature pour point data 0
+ & Groundwater — —
o B Hydrology | pinicio R |E|
#, ., Basin Pour point field (optional)
“Fill CBIECTID -
*"' Flow Accumulation Input accumulation raster
""\_ Flow Direction |F|l:uw;1u:-:_FI-:|w5 ﬂ |[,__L’L|
;h Flow Length Dutput raster -
;x. Sink C:\sersthp'DocumentsArcGIS\Default. gdb\SnapPou_ptoil |[,__’-'L|
i" - Snap distance
., Strearn Link 0
""v Stream Cirder
"‘-v Stream to Feature
#., Watershed

7 B Interpolation

# i, Watershed

Input flow direction raster

| FlowDir_Filll

Input raster or feature pour point data

|5napF’ou_ptni1

Pour point field {optional)
Value

Output raster

I

C:\Wsers\hp\Documents\ArcGIS\Default. gdb |

=

3

:| | Cancel | |Envirnnments... | | Show Help == |

ArcToolbox
7 B Extraction
+ By Generalization
| Sv Groundwater

= & Hydrology
F .

., Basin
#., Fill
""\_ Flow Accurnulation
#., Flow Direction
"’\_ Flow Length
#, Sink
""\_ Snap Pour Point
#, Stream Link
"’\_ Strearn Order
"'"_ Stream to Feature
s
+ B8y Interpolation
7 B Local
+ By Map Algebra
T Ss‘ Math
[~ S O P S,

_ Jtinfo




[ 1% (0 m o312 13 14 (15 |16 (17 |18 |13 ). ArcTeolbox
&5 Raster Math
8 Raster Reclass
& Raster Surface
& Triangulated Surface
Input raster ﬁ! ViSi_hi“t}'
£ Analysis Tools
|Watersh_FInwﬁ £ Cartegraphy Tools
Field (optional) | = B3 Conversion Tools

Value , By Excel
Output palygon features I ﬁ: From GPS

C:\Users'thpDocumentsarcGIS\Default. gdb\Rast ) ﬁ! Erom KML
- ! = & From Raster
[¥7] Simplify polygons (optional) ;\% Roster to ASCIL
J "r»\\‘ Raster to Float
. "r»\\‘ Raster to Point

] [Environments... ] l Show Help == bes "rv\\,
’ ;\% Raster to Polyline

;\% Raster To Video
& From WFS
& JSON
& Metadata

’% Raster to Polygon

1 3
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(= EditTIN o @] = ]
Input TIM -
Itin_hmo ;I @

Input Feature Class E

InputFe... Heig...
‘*-:f’F‘.aste... <Mo...

0k ] [ Cancel

] [Enuirunments... ] [ Show Help == ]

&l ArcToolbox
= B 30 Analyst Tools
&y 3D Features
& CityEngine
& Conversion
= & Data Management
B LAS Dataset
& Terrain Dataset
= & TIN
'{% Copy TIN
"":% Create TIM
‘I\% Delineate TIM Data Area
] Edit TIN
& Functional Surface
& Raster Interpolation
&y Raster Math
ﬁa Raster Reclass
T S R

12, 13, 4, 15, (5, |7, |8, 3, 10 11 12 13 14 15 16 |17 |18 |13 | JArcToolbox

&3 Editing Tools
& Geocoding Tools
B3 Geostatistical Analyst Teols
e &3 Linear Referencing Tools
& Multidirnension Tools
a Metwork Analyst Tools
a Parcel Fabric Tools
a Schematics Tools
% Server Tools
= & Spatial Analyst Tools

& Conditional
l.'II B Density
& Distance
=) & Extraction

r‘%ﬁEﬂmdbyMask l‘:'|EI| 28 r

Input raster
I Flowbcc_Flow5s

Input raster or feature mask data
| RasterT_Watersh2_POLY

-l &
QOutput raster

C:\Usersthp\Documents ArcGIS\Default. gdb\Extr @

4 | 1 | b P _
%, Bxtract by Attributes
(oK ] [ Cancel ] [Enuimnments... ] [ Show Help == ] ., Extract by Circle
‘5% Extract by Mask

"‘:% Extract by Points

A R T SN T

[~ £ 7 .
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[ pinicic
*
T [ StreamT_StreamO2

RasterT_Watersh2_POLY
O
[] RasterT_Watershl

O tin_hme
Extract_Flow3_DIR
[ ]l
2
| [
| K]
16
132
64
| e
= Extract_Flow2_ACC

Value
High : 20875

+

+

Low:0

i i
s
Table

O x
B B Al MName: AREAT
RasterT_Watersh2_POLY - X
Ype! -
OBJECTID* | Shape* | Id | gridcode [Double )
r 1 Polygon L Field Properties
Alias
Allow NULL Values
Default Value
(LI 1k M E Table
Rastert Watershs POLVY B . By Yy T x
— RasterT_Watersh2_POLY
OBJECTID = Shape * Id | gridcode Shape_Length Shape_Area AREA1
1 | Polygon 1 1 83470 548818 140557305.110395 | <Mulk>
4 A 0 » » E 0 out of 1 Selected)

{RasterT Watersh2 POLY:|

Sort Ascending

Sort Descending
Advanced Serting...

Summarize...

Statistics...

Field Calculator...

Calculate Geometry...

Turn Field Off

Freeze/Unfreeze Column

x

Delete Field
[ Properties...

Calculate Geometry

Populate or update the values of
this field to be geometric values
derived from the features that the
table represents, such as area,
perimeter, length, etc. The dialog
that appears lets you choose
whether all the records will be
calculated or just the selected
records. This command is
disabled if the table is not the

attribute table of a feature class or
e T

1fo



Table

ERAE- AL L R

RasterT_Watersh2_POLY

Calculate Geometry

QBJECTID = Shape=® | Id
1 | Polygon
LI | 0 » K

RasterT_Watersh2_POLY |

O x :
Coordinate System =
B Property: Area -
(@ Use coordinate system of the data source:
|PCS: WGS 1984 UTM Zone 12N S = S ——
@ Use coordinate ¥ Coordinate of Centroid
(") Use coordinate system of the data frame: bes: wos 14 ceerdinate of Centroid
|F‘C5: WGES 1984 UTM Zone 12M
") Use coordinate system of the data frame:
|F‘CS: WGES 1984 UTM Zone 12N
Units: & Kilometers [sg km =
Acres 1S [ac]
Ares [a] Units:
Calculate select Hactares [ha] n Square Meters [sqm] ']
About caloulating g S9uare Decimeters [zq dm]
ADout CalcLiaing q
Square Feet US [sq ft Calculate selected records anly
d ]
Square Meters [zq m] About caloulating geometry oK Cancel
Sguare Miles US [sg mi] I | [ _ ]
Table O =
ERARRAIL" -1 i AR
RasterT_Watersh2_POLY =
OBJECTID * Shape * Id | gridcode Shape_Length Shape_Area AREA1
1 | Polygon 1 53470.545318 140557305.1103585 140.557305
M4 0o r M E (0 out of 1 Selected)
| RasterT Watersh? POLY | | vw.fppt.info




Table
R R -1
RasterT_Watersh2_POLY

gridcode | Shape_Length Shape_Area AREA1 PERIMETRO1 CENTROID_X CENTROID_Y
1 63470.549818 | 140557305.110395 140.557305 63.47055 501 3219544 748407

|
1 v » E (0 out of 1 Selected)

iRasterT_Watersh2 POLY
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'{% Basin

“_Fill ", Reclassify

'rx% Flow Accumulation

,ar\% Flow Direction Input raster

“\ Flow Length | Extract_Filll
%, Sink

;\% Snap Pour Point Redass field

'{% Stream Link Value

#, Stream Order Redassification

"% Stream to Feature
"\% Watershed

0ld values New values -

- CRS
iy Interpoltion 173 - 194585311 1
& Local 1594.585811 - 211.943428 2
& Map Algebra 211.843488 - 231.183507 3
& Math 231188507 - 252773534 4
& Multivariate 252773534 - 280 443804 3 Add Entry
& Neighborhood 280.443604 - 320.191223 6
& Overlay J201591223 - 3712575588 7 Delete Entries
&, Raster Creation 371257568 - 432 468719 8 2
= %!EECIESS [ Load... ] [ Save... ] Reverse Mew Values ] [ Predision... ]
%, Lookup

& .
%, Reclass by ASCI File Output raster
_;r\% Reclass by Table

;\% C:Wsersthp\Documents\ArcGIS\Default.gdb\Redass_Extr3

,;r\% Rescale by Functicn
#,, Slice

[] Change missing values to NoData (optional)

[ oK ] [ Cancel ] [En'uirunments... ] [ Show Help == ]
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| |5 [10 |15 |20 ArcToolbox
K\% Basin -
[ #, Fill
#, Slice = | (=] | x| #,, Flow Accumulation

“\) Flow Direction
IE:CI:ract_Filll »| =t - #. Flow Lenath

o RacterT Watershl -
Qutput rasi
- .-:-. E o
Mumber nfue $ 8 Classification Classification Statistics
= Layers - Method: [Equal Interval v] Count: 5743
Slice metho=) [1 punto_desfogue - Classes: - Minimum: 169
eQuaLn @ ad — Maximum: 595.482
Base zone £ pinicio Data Exclusion Sum: 1340518.303
O = Exdusion ... Mean: 233.215
< | Standard Deviation: 55.65
St T_St 02 =
i D[EI [ StreamT_Stream = Columns: 100 = [ Show Std. Dev. [ Show Mean
- [ RasterT_Watersh3 —
e [ — oo w o o - @ o o =+ I Break Values
w0y 2 % 3 2 % B 8 & 2 %
3 [0 RasterT_Watersh2_POLY - b o pu o - o, = o - 211.648
O = & a & &8 ¢ £ ® @ B 254.296
# [ RasterT_Watershl 10 296.945
I O Slice_BExtracl 332,241
o1 424,389
m: 467,533
m: - 510.186
A — 552,834
_— ES 585.432
[ 3
7
=8 5 ﬂ . .
o 168 275.621 382241 488.862 595432
[ 10 Snap breaks to data values
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[—

Classification Classification Statistics

Method: [Equal Interval - ] Count: .
Classes: 12 - Minimum: 173
Maxirmurm: 571172424

Data Exdusion Sum: 4353289.031876

| Exdusion... | [ samping... | Mean: 232.654393
Standard Deviation: 54,257047

Columns: 100

|
[ %]
0
[=]
=
W
=8
o
M
=

[ Show Mean

06

Break Values

206.131035 -
2359.362071
272.543106
305.724141
338.905177
372086212
405.267248
435.446283
471.629318
504.810354
537991389

1500

206181035
239362071
2725431

305.724141
338.905177
372086212
405 267248
438.448283
471 629318
504 810354
537.991389
571172424

P |:| b
0 l oK Elevation
173 272543106 ar2.086212 471.629318 571.172424 552.834 - 505.482
Snap breaks to data values Cance 510186 - 552.834

I 467.538 - 510.186
I 424 B89 - 467.538
I 382.241 - 424,589
[0 329,503 - 382.241
I 296,945 - 330.593
I 254,296 - 296.945
211,648 - 254,296
169 - 211.648

= o [
[}

/=2
[E
4
5
| 19
=7
|k
| B
110
i1l
[
= Reclass_Extr2

|20

|15

|10

|5
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Elevation
552,834 - 505,482

ArcToolbox

‘{% Zonal Statistics as Table

Input raster or feature zone data

510.186 - 552.834 - = R
I 467.538 - 510,186 hipsorec
I 424,889 - 467,538 Rowid f VALUE | COUNT
B 332.241 - 424,889 0 1| 7932
339,593 - 382,241 1 2| &z
I 296.945 - 339,593 2 3| 3768
I 254.296 - 296.945 i ; 1253:
211,648 - 254,296 - - o
169 - 211,648 5 - a0
= 7 s8] 23
1 8 9] 19
|z g 10 72
m: 10 11 24
e 11 12 10
s a Kkl IE
MG
7

Ihipsurec

Zone field
VALUE

Input value raster

| Extract_Filll
Output table

C:WUsersthp\Documents\ArcGIS \Default.gdb\Fonalst_hipsore 1

lgnore MoData in calculations joptional)

Statistics type (optional)
ALL

-

Ok

] [ Cancel

] [En'uimnments... ] [ Show Help == ]

g\% Watershed
& Interpolation
By Local

& Map Algebra
& Math

By Multivariate
& Neighborhood

& Overlay

By Raster Creation

=) s Reclass

‘{% Lockup

#., Reclass by ASCI File
“\% Reclass by Table
g\% Reclassify

‘I\% Rescale by Function

#, Slice
& Segmentation and Classification
& Solar Radiation
By Surface
= & Zonal
‘{% Tabulate Area
#., Zonal Fill
“\% Zonal Geometry
“k Zonal Geometry as Table
g\% Zonal Histogram
“% Zonal Statistics

‘ﬁh Zonal Statistics as Table

A
| ﬂ Spatial Statistics Tools
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- Table

EY
— ML ML L
M1 Zonal5t_hipsorel
= O StreamO_rasts OBJECTID* | VALUE | COUNT AREA MIN MAX RANGE MEAHN STD SUM
[ 1 1 7932 | 53415022 764881 173 | 206.175934 | 33175834 | 191.893073 | 8.098580 | 1522102.006302
2 2 2| 8223| 41906415.363824 | 206.184005 | 230.350924 | 33175919 | 221691216 | 9.88015 | 1379524438324
" E 3 3| 3788 | 25374156.048572 | 239.362305 | 272517883 | 33.155579 | 252.8921678 | 9.191377 | 053008.882843
— 4 4| 1227| e262782.598552 | 272545197 | 305550095 | 33.114298 | 285.330865 | 9.303329 | 351327973175
5 O rastercalcl g g c44 | 3863350108938 | 305.779958 | 338.86377 | 33.083201 | 32055297 | 9438535 |  174380.815048
[ 3 367 | 2471421249964 | 332.916504 | 372.005493 | 33.028980 | 354822411 | 9.312844 |  130255.524004
.o 7 7 330 | 2222258889513 | 372.105450 | 405243591 | 33.138123 | 388.283457 | 0.644454 |  128133.544128
1 8 B 235 | 1589251.811965 | 405.326996 | 438271088 | 32.944092 | £21.022288 | 9.781085 D9362.671234
2] g 3 143 1003383.55925 | 438.5401561 | 470.897735 | 32.357574 | 451.490582 | £.922274 57272.095549
F CAUMISOMASIG CLASE 2018\51G TOP T 10 10 72 4R4B56 485005 | 471.924713 | 503.154205 | 31220407 | 434 342451 | 0.550043 34877 555404
= [0 tin_hmo 11 11 24 161618.628335 | 505.525200 | 534637805 | 20112305 | 517.408008 | 033055 12417 815048
Elevation 12 12 10 57341178473 | 544553408 | 571.172424 | 26519019 | 558.861523 | 7.580988 5558615234

552.834 - 595482
510.186 - 552.834

9 AL C U

| iIsmo para el raster hipsomeétrico,
obtener parametros
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W, d - L

"‘:qh Raster to Float

,t% Raster to Point

‘% Raster to Polygon

"t% Raster to Polyline
"‘:qh Raster To Video

From WF5
JSOMN
Metadata
To CAD

a To Collada
By To Coverage

reeee

@) morfometria - ArcMap

[ . 1

E | (0 out of 176 Selected)

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
([ Table
CE- B X
RasterT_hipsorel
OBJECTID = Shape * Id [ gridcode Shape_Length Shape_Area AREA PERIMETRO CENTROIDE_X CENTROIDE_Y
158 | Polvgon 158 1 45456.916479 | 53452273.423773 53452273.423773 45456.916479 459019644026 3216768.952564
111 | Polygon 111 2 986.77T087 35763.004068 35763.004068 886.777087 454058.397956 3216749 208275
117 | Polygon 117 2 307717148 4312.445845 4312.445845 307.717148 454021.95533 3215838.441685
129 | Polygon 128 2 309.606743 4510.56197 4510.56197 309.606743 502724.805332 3215101.570396
133 | Polygon 133 2 723.635535 30625.01022 30625.01022 723.635535 501853.530448 3215111.448519
158 | Polygon 156 2 2805.591755 218536.284507 218536.284507 2805.591755 501672.149384 3214070.391472
157 | Polygon 157 2 307717221 4312 451551 4312 451551 307717221 502316.180717 3213534713304
160 | Polvgon 160 2 307.717221 4312.451552 4312.451552 307.717221 502398.242388 3213454 549838
172 | Polygon 172 2 903.286704 43009.84151 43009.84151 803.286704 505333.510733 3211285.042323
173 | Polygon 173 2 §8162.255489 | 41573025.125556 41573025.125596 B8162.255488 501865.055841 3219662.22086
2 | Polygon 2 3 454375028 $154.773485 §154.773465 454375028 501039.539436 3226593.997705
28 | Polygon 28 3 307.717221 4312451552 4312.451552 307717221 501735.752417 3225439557202
43 | Polygon 43 3 582672738 15953.975496 15953.975496 582672738 497170.781779 3224882.52572
50 | Polygon 50 3 465 596356 5050.053184 9050.053184 465.596356 458044 185767 3224554 354781
62 | Polygon 62 3 308.606811 4510.564168 4510.564169 309.606811 496980.488362 3224210415825
63 | Polygon 63 3 465.59673 5050.063941 9050.063941 465.59673 499325.223179 3223967.335182
105 | Polygon 105 3 328.246684 6734117847 6734117847 326.246684 507568.127661 3217479875115
106 | Polygon 106 3 328.246584 6734117847 6734.117847 326.246684 507650.189332 3217387 613444
107 | Polygon 107 3 328.246584 8734117847 6734117247 328.245584 506008.955912 3216987305089
110 | Polygon 110 3 49382 89585 | 22533253.416052 22633253.416052 49332.89586 501513.833614 3223432998692
112 | Polygon 112 3 82081671 26936.47139 26936.47139 82061671 504819.061682 3216248.75005
115 | Polygon 115 3 656.493365 20202.353542 20202.353542 656.493368 505024.21585 3216084626708
116 | Polygon 116 3 1366.933081 49699.52865 49699.52865 1366.933081 504729671282 3215990276931
11% | Polygon 118 3 2117.000285 56906.576768 B56506.576768 2117.000285 507141.355311 3215542149576
121 | Polygon 121 3 2185.015854 74615.807663 74515.887663 2185.015854 506108.023873 3215384.01542
122 | Polygon 122 3 4592370026 13468.235694 134588.235694 452370026 505557.616721 3215264.009998
152 | Polygon 152 3 1016.207748 44524.031584 44524 031584 1016.2077428 501429453034 3214205527236
169 | Polygon 169 3 1195.801432 52583.598106 52083.558106 1195.801432 503555.837245 3212305.929872
170 | Polygon 170 3 492 370028 13468235695 13468.235695 452 3700285 503711.229124 3211840512322
171 | Polvgon 171 3 10379.067881 1164452.719452 1164452.718452 10379.067881 504926.75104 3213058.107539
175 | Polygon 175 3 4680.95062 1023744.859951 1023744859951 4660.95062 S504878.054985 3210630.66765
27 | Polygon P 4 472270453 T826.269567 T826.269567 472270453 501637.137784 3225439857202
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%, adlculate Field

,‘% Dissolve

Input Features

| HIPSO_SHP_DIS

Output Feature Class
C:\Usersthp\Documents ArcGIS\Default. gdb\HIPSO_SHP_DIS_Dissolve

Dissalve Field(s) (optional)

FID
OBIECTID
Id

gridcode
Shape_Leng
Shape_Area
AREA
PERIMETRO

L morfometria - ArcMap

#., Delete Field

E; File Geodatabase

& General
= &5 Generalization

~ =

'{% Eliminate

= By Geornetric Network

'{% Convert Time Field

'{% Convert Time Zone
#.., Disable Edi i
%, Disable Editor Tracking

't% Enable Editor Tracking
"tx% Transpose Fields

'&) Eliminate Polygon Part
% Gecdatabase Administration

#., Add Edge-Edge Connectivity Ru

0O =

File Edit Wiew Bookmarks Insert Selection Geoprocessing  Customize  Windows
| Table
(e - B X
HIPSO_SHP_DIS Dissolvel
T Shape* | gridcode | Shape_Length Shape_Area AREA PERIMETRO CENTROIDE_X CENTROIDE_Y
o Polygon 1 45455916724 | S53452273.541758 3452273541752 45455916724 455015 644027 3215?58.952581
E Polygon 2 74814305457 | 41918507.297722 41918507 287722 74814305457 201860.329105 3219616.510657
E Polygon 3 T8365.027835 | 25206720.184348 25284720.184348 T8365.027835 201361.140559 F222303.111523
Polygon 4 47358.06336 G237T967.102043 G237T967.102043 47358.06338 203778.980738 J222401.582251
Pohygon > 34532356916 3658310.79237 3658310.79237 34532356916 204331 682184 J22ET45 48247
Pohygon 6 28575 44431 2461263.16331 2461263.16331 29575 4441 204451, 703422 J22I5GT 4592847
Pohygon T 28742945975 2224932 287706 2224932 287706 28742945975 204583418702 J224821.724532
Pohygon L] 253153.521828 1574256.193483 1574256.193483 253153.521828 204548 2795955 J225302 434358
Polygon £ 20M193.7351359 1008233.537047 1008233.537047 20M193.735139 04591 958196 J2253680.877218
Polygon 10 10819.803035 430557 23112 430557 23112 10819.803035 04370.444525 J225810.34284
Polygon 11 4352 214417 159330.252715 159330.252715 4352 214417 204782.674871 J225800.5427386
Polygon 12 1845.183817 63073.561475 63073.561475 1845.183817 205854740429 J225240.156931

AI/ Ve |

I YT Yl B

Disolver el shape hipsométrico
unicamente por el gridcode, si lo
gue quieres es un resumen de los
12 intervalos de valores

Feature Construction - X

ey

HEAQ

x 500 5

Ibox
#,, Calculate End Ti
#,, Calculate Field
't\ Convert Tirme Fi

't\% Conwvert Time Zi
#., Delete Field
#., Disable Editor Ti
't% Enable Editor Tr:
‘\_ Transpose Fields
s File Geodatabase
1 General
s Generalization

&% Dizsolve

"t-\.. Elirmim ata
www.fppt.info




PENDIENTE GENERAL DEL CAUCE PRINCIPAL

L3 GEOREFERENCING - ArcMap

File Edit View Bookmarks Insert Selection Geoprocessing Customize  Windows  Help
NEEaS X (| b+ 1:90,048 - EEE O 2 Edior [ »] E Bl b~ A
HAQAOQ Filles E-0/ 8 @ el sl o 0GR | R R - - Georeferencing ~ || EJ_SE
Vectorization Settings... ﬁ f . - : HawthsTools - IR . = [ragterca|d v] ]| Vectorization - 1 I_ﬁ_j f
Table Of Contents . x 1, 2, (3, 14 |5, (B, (7|8, 15, 10 (11 12 13 (14 |15 16 |17 (18 19 |20

Pendiente = cota maxima-cota minima = 0 CURVAS 30m._ssuncion NE |
longitud de cauce @ 0 CURVAS 5m 3

= [#F 2619 costa de hermosillo ne 2012 |

1- Exportar el cauce principal = D hidrogrfi.fme =
2- Sacar la longitud con la calculadora = b s imepd s

+ 1 hidroarafia

E a8 E U Measure
L
= = layers R = - 2
= CAUCE_PRINCIPAL || ||Z1] Line measurement (Planar)
_ || Segment: 305.533452 Meters
. . £ | ||%]| Length: 18,669, 79804 Meters
= O EI_SECCIOMN GEQLOGICAL tif 1
Lol
Value B |
255 o
I 128 —
0 Sh= / |
= O EJ_SECCION GEOLOGICA,jpg = L
RGB = ERIERAL LA
Ml Red: Band 1 ] CAUCE_PRINCIPAL
Ll - —
I Green: Band 2 — I FID | Shape*® | OBJECTID | arcid grid_code | from_node | to_node | Shape_Leng 16' 198 Km . 16’198'72 m
M Blue: Band_3 =8 - . - 5
= puntos_gjercicio L: I’ 2] Polylne < 4 ! = 52 | 16188 725902 |Ong|tUd de CaU Ce prInCIpaI
s il
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L GEOREFERENCING - ArcMap

File Edit

View Bookmarks Insert Selection Customize

B x| b - | 1:90,048
M Qaiile= K- T x5O bl | sl
Vectorization Settings... ﬁ f A =
Table Of Contents

Geoprocessing Windows Help

EEEE8D
Iy eenDn BRE

HawthsTools T &2

Editor~| »

Identify jm

I <Top-most| l

12 Identify from:
= [ Fill_tin_hmol
Value
High: 593.541

Low: 162

Value
High : 593.541 Field

Location: 504,548,466 3,224,8

Value
Stretched value 143

Low:162 345.000000

Pixel value
= O TopeToR_cur2
I 161,9022522 - 208.5011597
1 08 90 gg 0006

Cota minima con el identificador
desde el Raster inicial, donde
termina la escorrentia = 169 m

Pendiente

Pendiente

Q GEOREFEREMCING - ArcMap
File Edit View
DSES 68 x»
QA Q@I -
Vectorization Settings... ﬁ f

Table Of Contents

Bookmarks

mis
= O Fill_tin_hmel
Value
High: 583.541

Low :162

Value
High : 593.541

Low :162

= O TepoToR_curv2
[ 161.9022532 - 208.5011597
[ 208.5011588 - 2551000671
[1255.1000672 - 301.6989746

cota maxima-cota minima

Insert  Selecticn

longitud de cauce

(345 —-169)/ 16,198.72 = 0.010865056

Geoprocessing  Customize

1:90.043

=

Windows Help
MIi=1l=1- ! Editor~ |
SHABSTE, ANRRRE @ B
HawthsTools = :: E-\: . = | rastercalcl - | B | Vectorization ~
2

Georefere|

Identify

Identify from: I <Top-mo
=- tir_1_hn10_‘|'|r1F'.:1
- 169.000000

Field Value
Stretched value 4

Pixel value 163.000000
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;\% Raster to TIN
; & From Terrain
Value * - N & -
High : 2842 Labeling ~ &1 &t <@ < < &k | Fast & From TIN
o #., Layer 3D to Feature Class
o
Low:0 | %: Data Management
y B % Functicnal Surface
= [0 FlowDir_crea2 %; Raster Interpolation
Value & Raster Math
High : 253 = 5 Raster Reclass
N .fr— %3 Raster Surface
Low:1 f\[ %; Triangulated Surface
J\f & Visibility
5 O createtinl T - g »;malymTEDl; | L
Value | = artography Tools
High : 2379.96 = &3 Conversion Tools
%3 Excel
Low : 540 3 & From GPS
= &5 From KML
BRC] Vatersh Flowl — (e \ =] %imr;az::rt:; e
0 By 4
I%I Flowhce 1 S/_/ ;\% Raster to Float
N D-D;_ e J’,’ '{% Raster to Point
B
= O FlowAcc Flowl 0| s N e Pone
Value I ;\% _3"
High: 21210 %, Raster To Video
1 From WES
Low:0
Snapping ~ O o=
=M FlowDir Filll 2 i s To CAD
| m | r (B & n « | i [ » & To Collada i
s Drawing~| K| - A - 0] Aral W0 B I U A~ 2~ * +_30Analyst~|[& ESECCONGEOLOGICAL x| B dh oo L ZE £ 11~ 1@ | @ .

43.58 9.78 Centimeters

# %O E D

02:02 p.m.

Convertir de Raster a poligono la
cuenca obtenida en pasos arriba
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2 GEOREFERENCING - ArcMap

File Edit View Bookmarks Insert  Selection  Geoprocessing  Customnize  Windows  Help

=Y s B x| o o - | 190,048 - GIE B L Ediors E o NU:h ~ Q| E [ E)_SECCION GEOLOGICAL > | (B ¢ L
FHE Q|2 M - kD hadll. W) S F‘ﬂ_E;E B 3| @ " | Georeferencing * |[EJ_SECCION GEOLOGICAT i | EE Q-]
Vectorization Settings... I_ﬁ.j f e ) - HawthsTools = [] E\:_. = [rastercald vl B ‘u"e_ctcrrizatiun v 1 ﬁ f #= | Raster Cleanup - | Cell Selection - EF E!_,_ %_ ->|* -
[able Of Contents o x | |5 (10 |15 |20 +  ArcToolbox
Eley F ] = @ DutaMarsgement Took
- | : P r s Archiving
= i Er:UCE_pRINCIPAL i Labeling = 47 Gt} S &y & e ||[Fast  ~ || ... I &, Attachments

[ 25
5
o
m

m

ERAE-RLR L

cuenca_prueba_watersh_flowl

=] cuenca_prueba_watersh_flowl
(I

= [ E) SECCION GEOLOGICAL tif

: , perimeter, length, etc, The dialog
= DESFOGUE_ME ,—/\»“ lscuenca prueba watersh ﬂ':'WIEJ that appears lets you choose

° m whether all the records will be i
calculated or just the selected ;
= DATOS 2619 _costa_de_hermosillo_aprot /

records, This command is

|5

FID Sh * ID | GRIDCODE 1
Value L bl = Sort Ascending
255 = 0 | Pohygon 1 0 q—
I128 ] = SortDescending
0 Advanced Sorting...
= [0 E)_SECCION GEOLOGICAjpg Summarize...
RGE L Statistics...
Ml Red: Band_1 — :
I Green: Band 2 Field Calculator...
M Blue Band_3 Calculate Geomnetry...
= [ puntos_ejercicio Turn Field Off Calculate Geometry
4 =
_ — | _ . /—Ir’ Freeze/Unfreeze Columr  Populate or update the values of
= L Hojal$ Events ~ this field to be geomnetric values
¢ . - derived from the features that the
= createtinl_InterpolateShape il 14 4 0 » » E (0 out I-i.,ri Properties... table represents, such as area,
° y
I

¢ Cﬂﬂlqar un campo para el area de disabled if the table is not the
= [0 2619 costa de hermosille aprow 2012 N N : - - : attribute table of a feature class or
)llbdy Lol idalCulialdirid, chapefile.

click Calculate Geometry

/)V"r
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commecmrary

Property: [.ﬁ.rea e
! Table
Coordinate System
i@ Use coordinate system of the data source: E- 12 Bh
PCS: WGS 1954 UTM Zone 12M cuenca_prueba_watersh_flowl Area de |a a -
FID Shape * I | GRIDCODE [ area_1

(71 Use coordinate system of the data frame:
PCS: WGS 1984 UTM Zone 12M

0 [ Polygon 1 0| 142.2107

Lnits: Square Kilometers [sq km] "]

Calculate selected records only

About caloulating geometry [ oK ] [ Cancel ]

PO D 0 RACIO Pendiente de cauce 0.0106605006
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CALCULO DE

EROSION D

UTILIZANDO SIG, GIS

E SU

ELO



