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TUTORIAL 1

test case lbasinl.grd
SELECTION OF THE CN END-POINTSBY COORDINATES
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Run the CSP program by clicking on tG8P.execon.

Select command 1 above: the following panel appears

In/Out Channel and Cross Section extraction  Local data  Cross Section Editor

Magnification ratio 4 lower color range upper color range gp
Select DEM 1C = : i = isudlize
B ng  brightress [0-1]  pgs - light direction 2085 :

1A 18

Using 1A, select the filbasinl.grd By pressing 1B, the basin is shown on the scraezgrding to
the magnification ratio 1C.

The other numbers in the panel allow the user tdrobthe palette of the DEM.

The dimension of the window where the DEM is showgivén by the number of rows and colums of the DEeled with the
maghnification ratio, that is a real number > 0. Fimstance, a 400x400 DEM with a 0.5 magnificatiotic@ccupies a 200x200 dots
window.

After pressing 1B, the screen will look like in tfadlowing: the Watershed Visualizer panel and the
Task List panel will appear on the screen.

y CSP module for the extraction of Cross-Sections from DEM - marco.pilotti@in
In/Qut  Channeland Cross Section edraction  Local data  Cross Sectian £

Magrificationatic 1 lowercolorrange p upper color range g
Select DEM 19 bighiress[01] g5 lohtdiecton 295 Visualize
Saturation 3

Rieset default vahies

¥ Watershed Visualizer ?ﬁ Main 1

Active filer CNWRR_CS\insbasinl.grd
File dimensions: 756 rows, 7B0° calumng
the DEM has beer read: select spprapriate "Magnification Ratin” and visuslize it

Note that in order to convey a 3D view of the basiief, the program needs also the local orientatidth respect to the north. This
data set is computed by the program and saveldeirin/ directory during the CN extraction at theldaling point. Accordingly, the

first time that a watershed is shown, this file is peesent and the program shows the basin like énl¢ift panel of figure below
(where the aviolo.grd basin is shown). However, aftanputing the CN, the file can be shown again on ¢hees as in the right

panel of figure below.
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¥ Watershed Visualizer . B Watershed Visualizer
- — -

Select command 3 below.

Cross ﬁgcﬁmn Editor

| 3 Compute and show channel network
N Define cross-section position aleng channel

Cross-section extraction

The program will automatically accomplish the taskswn in the Main Task List panel, needed for tepdation of the SFDN.
This may take some dozens of seconds dependihg eornputer and on the DEM dimension.

the following panel is shown

ﬁ CSP module for the extraction of Cross-Sections from DEM - marco.pilo ;
In/Out - Channel and Cross Section extraction  Local data  Cross Section Editor

chionze channel netwark,

! Confirm choice

A
Cla]

Threszhold Area on channel netwaork, [F.mg]

Here the user can specify the constant area tHre&hoeal number >=0, in Kihon the basis of
which the CN will be filtered from the SFDN.

If one selects 0, the SFDN is shown on the screerhisus very unconvenient for the following oparas.

The default value of 1 kiwill be used for this example. After confirmingetbhoice (3A key), in a
few seconds the following panel appears
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InfOut Channef and Cross Section extraction  Local dats  Cross Section Editor

chaase channel network channel wizualization Channel querns

Thieshold Area on channel netwark [Kmg] 1 Hotor'soidertabe shawn 1 Colorforarder 2 Thicknessfororder 2 | Show channel network B e

3B 3C

Main task list

Active file: C:5WRRA_CS\in\basin ard
|| File dimensions: 755 rows, 760 columnz
the DEM has been read: select appropriate "Magnification Ratio' and wisualize it
OUTLET ID.: outlet position: row 452 column 1
OUTLET ID.: autlet elevation: 445.519 [m]
SFDN ¢ CM: searching steepest directions on DEM.
SFOM ¢ CM: weriting first topologic file [*.1sf)...
SFDN # CH: writing SFON.
SFDN # CM: writing local slopes [ slp).
SFOM ¢ CM: weniting local slopes (o]
SFDM ¢ CM: writing averaged local slopes [*.rad)..
SFDN # CN: writing averaged slopes [ grd]
SFOM ¢ CM: writing orientation file [*.esp]...
SFDM ¢ CM: writing orientation file [ grd]
SFDN ¢ CN: writing second topologic: file [* 23]
SFOM ¢ CM: ordering according to Horton under way...
SFDM ¢ CM: writing topalagic files for SFOM and CM [ 1dr, % 2dr]...
SFDN ¢ CN: identification completed

where the CN is shown.

One can classify the CN on the basis of Horton’s ofkley 3B), and, more importantly, can query thaided area at different
stations along the CN by pressing key 3C. After Setp8C, the user can press the left mouse key farelift position along the CN
and the corresponding drained area is shown on thees

Select command 5 below.

In/Qut | Channel and Cross Section extraction | Local data  Cross Section Editor
I Ch.:"qul Compute and show channel network chanriel vizus
Thres Define cross-section position along channel L Hartar's arde
5 Cross-section extraction

The following panel will be shown on the screen

In/Out Channel and Cross Section extraction  Local data  Cross Section Editor

Select Channel End-Points General criteria for Cross-5ection extraction
|| 5A diseretization step in cross-section plane: ds[m] 2

Masirmumn refief with 1espect tlocal thalweg: Dz [m] 150 5C

5D 1D ot sliminate winima in hychaulic radius curve Fify)
pﬁé,gﬁ_ﬁf-es 3B SE 7] Userdefined file with maximum local cross-section width Start Cross-Section Extraction

8F [T Userdsiined fle with lacal sross-section toughness o

5G [ User defined fle for cross-section location

This panel allows the user to select the CN stratehg which the CS will be computed. To this
purpose, the first upstream and last downstreanrpeimds have to be specified. This can be done in
three different ways:
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1. by clicking on the corresponding stations wite tnouse (option 5A; this is the simplest

option to use and is discussed in detail in Tut@)a
2. by providing an ASCI! file where the distanceloé CSs from the outlet is given (option

5G, that will be presented in Tutorial 3).
3. Finally, by specifying the end-point UTM coordtas (option 5B), as discussed in the

following

Let’s consider option 5B, by clicking on the coperding button.

Select Channel End-Paints

by DER | upstreamn [EM] Sl
Coordinates End-paints

downstream [E.M]

here the East and North UTM coordinates of thepmidts have to be specified. The suggested
coordinates for this test case are provided irptper and in theoordinates.dodile, from which

they can be pickup up by cut-and-paste.
by DEM upstream [EN] E12390 B108230 Show
BRI ciovnstream ([E.M] BO5910 5103030 Sl

After clicking on the 5B1 button, the selected tefneof the CN is shown on the screen as a dotted
red line between the two yellow-marked end-points.

The coordinates of the end-points can be obtainedding the Command 6, Local Data, Query xyz. Thgram uses a snap-to-
point to find the station along the CN closest togpecified end-point. However, the search failbéf $pecified end-point is too far

from the CN.

{2 _h.il _

Now the user has to provide some criteria to gthéeCS extraction, as discussed in the paper. One
can control the lateral extent of the CS by prowyda maximum elevation with respect to the local
thalweg (value in 5C; by default it is set at 15@&bbwove the local thalweg) and a user defined file
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with the maximum local width (5E). Let us click tre 5E button and let us select basinl_a.wdt
file

| User-defined file with masimum local cross-section width - C5NWHRB_CShin\basind_a.wdt

The *.wdt files are ASCII files with couples (distafroen upstream end-point, local CS width). The da&ia meters. For instance
the basinl_a.wdt file

0 300

25000 300

specifies a constant CS width of 300 m. Note thastdteon can exceed the actual length of the seleCté, as in this case where
the actual length of the selected CN is 17000 mrderao tune the CS width in a more refined way, add#l lines can be added
as in the basinl_b.wdt file, whose first 5 lines sttewn in the following

0 400

383 400

390 300

1470 300

1480 400

The program calculates the local CS width by lineaetipolation as a function of the distance fromtrgzm.

Finally, we need the local roughness coefficidmt is used to compute the local stage-discharge
relationshipBy clicking on the 5F button let us select tasinl.stiile

| User-defined file with masimum local crozs-section width - C:MWERR_CS\in\bazin_a wdt

| User-defined file with local cross-section roughness C:NwWRB_CShinhbasing stk

The local roughness coefficient is given by the dkba-Strickler coefficient (fis®) and is supposed constant within each CS. The
* stk files are ASCII files with couples (distancenfrupstream end-point, local CS Gauckler-Strickteafficient). For instance the
basinl.stk contains the two lines

0 15

25000 25

according to which the Gauckler-Strickler coeffidienll vary linearly between 15 and 25 with distangani the upstream end-
point. More detailed description are obviously gbksas mentioned above for the local CS width.

Now, by clicking the 5H button, the CS extractiongess starts. The list of CS is shown on the
Task panel, as in the Figure below where the ndrieedast 100 created files is shown
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CROSS SECTION

CROSS SECTION

CROSS SECTION

swiriting C: YRR _CShouthbasinl zez_E99.out and bazin]_IIMIF_E99.out
CROSS SECTION:
CROSS SECTION:
CROSS SECTION:
CROSS SECTION:
CROSS SECTION:
CROSS SECTION:
CROSS SECTION:
CROSS SECTION:

writing C:A\WHRA_CShouthbazinl gez_ 700 out and bagsind _UMNIF_ 7000 ot
writing C:\WHRA_CShouthbazinl zez_7071.out and bagind _UMIF_707 . out
writing C:\WHRE_CShout\bazinl sez_702. out and basin1_UNIF_702 out
writing C:A\WWHRA_CShouthbazinl zez_ 703 out and basind _UMIF_ 703 out
writing C: 3w RE_CShout\bazind sez_704.out and basin1_UNIF_704.out
writing C:AWRRB_CShauthbazinl sez_ 705 aut and bagind _UMNIF_ 705 aut
writing C: AW RA_CShouthbazinl zez_ 706 out and bazind _UMIF_ 706 out
writing C:3WWRE_CShout\bazinl zez_707.out and basin1_UNIF_707.out

Jwiriting C:WaRB_CShouthbazinT zez_ 708 out and bazind_LIMNIF_703. aut
CROSS SECTION:
CROSS SECTION:
CROSS SECTION:
CROSS SECTION:
CROSS SECTION:
CROSS SECTION:
CROSS SECTION:
CROSS SECTION:
CROSS SECTION:
CROSS SECTION:

writing C: AW RA_CShouthbazinl zez_ 709 out and bagind _UMIF_7039.out
writing C:3WWRE_CShout\bazinl zez_710.0ut and basin1_UNIF_710.0ut
writing C:A\WHRRA_CShouthbazinl gez_717.out and bagsind _UMNIF_717.out
writing C:\WHRA_CShouthbazinl zez_712. out and bagsind _UMIF_712. out
writing C:\WHRE_CShout\bazinl zez_713.out and basin1_UNIF_713.0ut
writing C:A\WWHRA_CShouthbazinl zez_714.out and basind _UMIF_714.out
writing C: 3w RE_CShout\bazind zez_715.out and basin1_UNIF_715.0ut
writing C:AWRRB_CShauthbazinl sez_ 716 aut and bagsind _UMNIF_716. out
writing C:A\WWHRA_CShouthbazinl zez_717.out and bagzind _UMIF_717 out
writing C:3WwWRE_CShout\bazinl zez_718.out and basin1_UNIF_718.0ut

swiriting C:WaRB_CShouthbazinT zez_719.out and bazind _LIMNIF_713.out
CROSS SECTION:
CROSS SECTION:
CROSS SECTION:
CROSS SECTION:
CROSS SECTION:
CROSS SECTION:
CROSS SECTION:
CROSS SECTION:
CROSS SECTION:

writing C:\WHRA_CShouthbazinl zez_ 720 out and bagind _UMIF_ 7200 out
writing C:\WHRE_CShout\bazinl sez_727.out and basin1_UNIF_721.out
writing C:A\WHRRA_CShouthbasinl sez_722 out and bagsind _UMIF_722 out
writing C:A\WHRA_CShouthbazinl zez_7 23 out and basind _UMIF_ 723 out
writing C:\WHRE_CShout\bazinl sez_724.out and basin1_UNIF_724.out
writing C:A\WWRA_CShouthbazinl zez_ 725 out and bagsind _UMIF_ 725 out
writing C:3WwRE_CShout\bazind sez_726.out and basin1_UNIF_726.out
total M. of cross sections: 726

data writter an file C:\WWRA_CShouthbazinl_C5_1.xpz

CH descnption: writing topologic file [*path3.=pz)
CH description: writing ligt of C5:C:A\WRRB_CShouthbazinl_sezioni. all
CH deszcription: topology of CH an file: C:\WHRA_CShouthbazind_path1. sz

F.

-

m

-

Lﬁ

In this case 726 CS are created. On the watergbedlizer two black lines mark the envelope of
the CSs outer end-points.

As one can see, for each CS, two ASCII files with gixtenout are created in the \out\ directory. Ind&@bn, other ASCII files are
created that provide a comprehensive descriptioth®fCS geometry and of the selected stretch @@hérhe content and format of
these files is explained at the end of the useridey

In order to explore the computed CSs, select comniaabove: the CS visualizer panel appears
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zaﬁtmss-&ecﬁnn u_-i;ua . ]
= : 7TA

N* Cross-gection ) 76

[_?B Shaowe Crozs Section ]

I TG move downstrean ]

[- ?D M ove upstream ]

l Crogs Sechion sequence] 1 TE

E azt thalweg 1618390
Morth thalweg 108220
_ CS pozition along the CH Thalweg profile with TS ztation
East 1° end point 1518287
Marth 1% end point. 5108333 right barik Crozs Section prafile looking upstrean left bank

East 2* end point 1512490
Morth 2° end point. 5108130

% from upstream [m] [

Drained area [kmg] 7 200

Z thalweg [m] 222478

Z max. [m] 223979

Height [m] 15.M

"width [rn] 288

discharge @ [mods] 0O ?F
L?G Plot normal depth ]
K. Strickler

lozal slope mdm]

' [m]

actual [ [meds] : ;
black line: current crosz-zechion

width of free surface [m] red line: upstrean
blue line: downgtream

In this panel the CS whose number is in 7A is shalong with its planimetric position with
respect to the valley and the thalweg verticalifgoYalues that can be changed by the user (7A,7E
and 7F) are shown against a pale blue background.

The user can browse the CSs both sequentially {pr€s or 7D) or with a direct access, by
specifying the CS number in 7A and then by clickitigy A sequence of n CS in the neighborhood
of the current CS can be shown by changing the eunmb7E and by clicking the corresponding
button. It is possible to specify the discharge’in(in nt/s) and show the corresponding normal
depth plotted on the CS, as shown below
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Maorth 1° end point 5103333
] right bark. Crogz Section profile looking upstream left bank,
East 2° end point 1515490

Marth 27 end point - 51087130
% fram upstream [m]

Drained area [kmg] 7 200

< thalweg [m] 222478
Z max. [m] 223379
Height [m] 15.01
Width [m] 284

dizcharge O [mc/iz] 2000

[ Plot niormal depth

K. Strickler 15.00
loczal zlope [mdm] 0.00920
Y [m] 8.7
actual @ [mc/s)] 219311

black ling: current crozs-zection
width of free surface [m] 258 7 red line: upstream
blue line: downstrearn

As observed in the papers, the CSs obtained by tisebasinl_a.wdfile show many flaws. A
better CSs description is obtained by usingahkginl _b.wdfile, where the CS width is better
modulated as a function of the distance s fromnthershed outlet.

To this purpose it is suggested to Quit the prograchRun it again with this second file.



