Anaqualand 2.0

Modelling connectivity in riverscapes.
Introduction

Anaqualand is a freeware allowing calculations tofictural and biological connectivity in
riverscapes using ascii raster files. It allowseaaluation of hydrographic and biological
distances between points or patches along a fivepstream, downstream or both directions.

Modelling approaches of the biological connectivitgre implemented using the concept of
minimal cumulative resistance (MCR) (Knaapen et1892), or more recently the ‘least cost’
model (Adriaensen et al., 2003), which measuralfstance modified with the cost to move
between habitat patches based on detailed geogedphiiormation on the riverscape as well
as behavioural aspects of the organisms studiedmiéoe details about the global approach
see (Le Pichon, 2006; Le Pichon et al., 2006).

Anaqualand is available under tGeCILL user licence and was developed by the research
unit HBAN - Cemagref - Antony in 2006.

Céline Le Pichon: project initiator

Guillaume Gorges: user specifications director

Thierry Faure (LISC/CEMAGREF): technical contributo r
Hugues Boussard (SAD_PAYSAGE/INRA): designer-devefier
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Setup

1. download the Java virtual machine 1.5 (jre-m@®)imum from :
http://lava.sun.com/j2se/1.5.0/download,jsp

2. click on 'Download JRE 5.0" and get the versiocording to your operating system,
how to install ?

1. download 'anaqualand2.0.X.zip' from :
http://www.rennes.inra.fr/sad/outils/indexoutil.htm




2. unzip the file into your system,
--> Be carreful not to use 'PowerArchiver' to unZpme problems would occured !!!

3. make sure you have got the following repertories
--> data
--> ascii
--> dbf
--> project
--> text
--> doc
--> help
--> image
--> lib
--> system
--> file
-->temp

how to launch ?

--> just a double-click on the file ‘anaqualand.bat
how to uninstall ?

delete the folder named ‘anaqualand2.0.X'

Faq

go the Frenquently Asked Question

We ask whoever which uses officially ‘Anaqualand P.0' to quote the following
sentence:

“Le Pichon C., Gorges G., Faure T., Boussard HO§20Anaqualand 2.0 : Modelling
connectivity in riverscapes . Cemagref, HBAN."



Riverscape

To create the riverscape, Anaqualand needs difféites:

1. an ASCII raster file (.asc) representing therimatf the physical layer

ncols 30

nrows 22

xlleorner 530855.859051
vlloorner 6455991.3
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The file contains: number of colons, number of roegordinates of the low left corner of the
map, the pixel size (in meter) and the nodata v§biseels outside the river). Each pixel is
represented by an integer code. The code correspahe elements of the river based on the
combination of physical variables mapped by the.useould be channel units mapped with
a GPS following (Hawkins et al., 1993) classificatibased on morphological and hydraulic
properties of channel geomorphological units) dreotclassification based on variables such
as substrate, temperature or shelters etc...

2. a text file (.txt) describing thdatas

_oix]
Fichier Edition Format Affichage 2
Riffle 3 =l
Lateral 1
Run 2
Backwater 4
Mid-channel 5
Eddy 6
unknown 7
=

The data file explains the pixel codes of the asater file of the river and give an explicit
indication of the units describe in the river. he texample, the codes (from 1 to 7) are
channel units types. On each line, use eventuallyd' make the separation between words;
codes are separated by tabulation.

3. the coordinates (X et Y) of the upstream pixXehe river and the coordinates (X et Y) of
the downstream pixel of the river, in order totfe orientation of the river (see Annexe 1).



4. and name it...

Anagualand interface

Open the freeware and click on "New" ... to seeriter window.

:‘:} Anaqualand 2.0

River Calculation Help

NEWKSM ‘i Load i ‘ Ezport “ Import | i Distances ‘l Rem || Pruhabili‘yl

Browse for the ascci raster file (.asc) and the i (.txt), then enter the X and Y
coordinates of downstream and upstream pixel ofitlee (available with the GIS).

creation of a river, project for Anaqualand

i

physical layer : IE:lhuguesleclipse‘twurkspacelana‘l Ndatalpetitiphysique. ase | | Browse

data file : !E:1.huguesleclipse‘tworkspacelanm Ndatalpetitidata bd | | Browse

upstrearn pixel of the river : K= 530 8845 Y= fi 486 0345'

downstream pixel of the river : %= 5308851 W= | 54859921

project river name : river

‘ Cancel | ‘ Submit




The river project is now created and you havedh#ted your environment. The right part of
the window summarise the initializationthie datsandthe orientatiorof the river.

Ez Anaqualand 2.0

River Calculation Help

! river : itialization of the river

o= EH datas

0 downstream orientation

W upstream afientation
o I physical layer

B zpecies

itialization of the values
lues initialization done

itialization ofthe data
ta initialization done

itialization of the neighbors
stinitialization loop

cand initialization loop
ighbors initialization done

itialization of the orientation to downstream
| the pixels are not directed to downstrearmn,
iz is the listwhose are not
5308959.855051 Y=6486021.3

Il calculations
B distances calculations
EE minimum cumulated resistances calculations
0 probability calculations

itialization of the arientation to upstream
| the pixels are not directed to upstream,
iz is the listwhose are not
5308959.855051 Y=6486021.3

er initialization done

i | Save _| Load I _ Export ||: Import | | Distances | Recm | Prohahililyj

More details about the composition of the physiegkr are available when activating the
little key and the contextual menu. “View infornm@ts” about the composition of the physical
layer.

informations aboutthe physical layer:
e A asciiraster file : Edhuguesieclipsetworkspaceianal Sidatalascilphysioue ase

laye 'ﬁEW'Wﬂffgﬁm' - layers counting : B

Each code of the physical layer is represented layex with its code number. For each layer
informations are given; it may be visualize withalgeJ and export in image format (.jpg) and
ascii format.

¢ I physical layer

M layer 3

M |layer T .

B |ayer 2 “linformation about layer 3

M| laver_ 4 points counting: 4

B layer F [ae— _ _ 7 A" patches detected : yes

B aver 1 laye "“"EW'WBW.@‘TWS' A" patches counting : 1
N gl BAPUILasLn || e e |
i 1.'tﬁ'su=a.li'm--'~.§ Bl exportimage | exportascii -
B brares Iq .lJ.iEIIﬂ“'Jﬂ It% |rj!. nnnnn g ;mn"n%

All patches in each layer may be detected usingraextual menu (right click): “detect
patches”;



'!Iin WAL EW INENAFE NN ILEAEAPNE-Y | -
ve, detect patches v Wiayer 3]
| %5 W [ayer 3 patch 1

T

P Wl lm2mre T

Then “get area” allowed to export the area of atcpes in a .dbf format. On the right,
patches detection is summarized: 11 patches waiih $ize (points=pixels).

“% Anaqualand 2.0 _|o] x|
River Calculation Help
. river |=| *Jreinstanciation ofthe rivar

¢ El datas

“linitialization of the neighbors

B Rifle 3 : [
“Mirstinitialization loop

& Lawral 1 “|second initialization loo

8 Run 2 : :

B Backwater 4
B Mid-channel &
B Eddy &
B unknown 7
W downstream orientation
W upstream orientation
¢ EM physical layer
¢ W layer
m|; view informations

B |5 detect patches

“Ineighkiors initialization done
“|reinstanciation done

“lpatches detection for the layer 3 containing 1475 point{s)
“|creation ofthe zone n™1 with 521 paintis)

“|ereation of the zone n®2 with 18 paintis)

“lereation of the zane n®3 with 208 point{s)

“|creation ofthe zone n"4 with 232 paintis)

“lereation of the zane n®4 with 53 point(s)

“|creation ofthe zone n°6 with & point(s)

= ;
= : get area “|ereation of the zone n°7 with 270 point(s)
= export ascii “|ereation of the zone n®& with 37 paintis)

“|creation ofthe zone n"9 with 14 point(s)
O] e “|creation of the zone n*10 with 24 point(s)
X visualize “lereation of the zane n®11 with 92 point(s)

| Sye——pra E " Lot
m (3yer_3_patch_9 : detection done : 11 zone(s) initialized

B [ayer_3_patch_10
B |ayer_3_patch_11

W layer 5

W layer_7

M [ayer_2

W layer_4 E

W layer B >|:

= |7 exportimage

W calculations

o I distance

I E 3 minimum cumulated resistance
| 1 probability

New Save Load Exrport Import Distances Rem Probability

File of patches area in .dbf format:

. - —
\patches area
|layer_3_patch_1 8

To view points of a patch: “view points” on the ¢extual menu of each patch

Eiidisplay points ofthe patch © laver_3_patch 1

“[¥= 5308868509041 = B48B00T.3
“J¥= 5308868509041 = G48B005.3
S £ p=530886.850041 = G48A003.3
2 ‘ 'ﬁewmihﬁ% ! §§E><: 530885 858051 ¥ = 64860013

And export their coordinates:

i - R I =t
* s

| 530885 8501 64860073
| 5308858591 B48A005 3
5308858591 | G486003 3

! | — | 530895.8591 B48E001.3
2| export points ' '
g v

Species

A species is defined by its name.



To add a new species, right click on "species"@mtiadd new species”; enter the name.

v Anaqualand 2.0

River Calculation Help

MTEL ﬁ add'a new species
o= N datas

[ downstream orientation

% upstream orientation species name::  [parbus
o M physical layer

e

F:||‘ ad&i’t&ﬁ%‘[ﬁg | | Cancel | | Submi, |
]
>

Then a life stage may be added:

Life stage

The life stage could be defined by a body lengthh age or a cohort.
example: if the species is named "barbus", andifthetage is defined by a body length so the
name of the life stage is "barbus_30cm". Just ef@#@cm™ which is added to the species
name. It could be also "0+", so the name will barblus_0+".

+ Hl species
I harbean
add new life stage

Al npw eaminling lmer

&5 creation of a new life stage for the species : barbus

resistancefile to upstream ! hugueshaclipsexworkspacelanm BIdataIpetit‘tresistanceAmont.bd| | Browse |
resistance file to downstream iE:\hugues\eclipse\workspace\ana1 31data1petit\resistanceAval.bdi | Browse |
life stage name : iSDcm

‘ Cancel | ‘ Subimit ‘

Two resistance files are associated with a lifegestaone to upstream and the other to
downstream. In other case, it could be the sanistaese file for both orientations or if no
resistance file is available, create a file with' 'for each code of the physical layer.
Resistance values are assigned to each code oplisical layer using a text file.

Resistance file format :

lemyironment friction
I B2

|2 1.2

3 3.5

4 z

|6 1

7 1

9 4.1

[



* The first line does not have importance but itstnioe present.

* The first column contains the codes of the phgisiayer.

* The second column contains the different value®sistance attributed to the
corresponding codes of the physical layer.

* The format of values of resistance is "real".

* The two columns must be delimited by tabulation.

* The resistance could be oriented, to upstreato downstream.

The resistance may be visualize using the contertaau:

§§ resistance to upstream

§§ layer 2 --= resistance= 1.2
§§ layer 4 --= resistance= 2.0
§§ layer 9--= resistance = 4.1

T layer B --= resistanca = 1.0
E 37 barheau_30cm “Nlayer 1 —-= resistance= 5.2

EX resistance to upstream / : layer 3= resistance= 3.5
EA resistance to downstream §§ layer 7 —= tesistance = 1'0

Functional habitat layer

For each life stage, one or more habitat layers lbeagefined; representing functional patches
for the species such as feeding habitat patchesyrspg habitat patches, nursery habitat
patches etc...

¢ Hl zpecies
¢ M barheau
? .ha Fet=1 0] .Qnr.m - -
K| add new hakjtat layer
E add new den ity

| %% creation of a new functional habitat layer for the life stage : barbeau_30cm

b

® through an asciifile : | | | Browse |
data value : | 1}5
[] +concatenation of a preexi layer :

')
3

 single selection of a preexistent layer :

i} through lands datas:

habitat layer name: + _barbeau_30cm™

| Cancel | ‘ Submit

Four ways are proposed to create a new functicadatdt layer:

1. Through an ascii raster file containing the funcéibpatches;
2. Through a combination of 1. and the selection pfeaexistent habitat layer;



3. Through the selection of a pre-existent habitagiay
4. Through the combination of elements of the phydegdr per union or intersection.

1. First way: the ascii raster file containing thepatches of habitat(must be the same size,
coordinates and pixel size as the physical layer).
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nrows Z2
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vllcorner 6455991.3

cellsize 2
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Select the file and then the value in the ascterd#le representing the functional habitat:

#  through an ascii file : E—E_:{hugues‘tappli‘tanaldata‘tasciilfra\,rere.asc | | Browse

data value : | 5{‘%

=

choose a name such as spawning habitat, wintegfagia or other functional habitat useful
for the species of interest

habitat layer name : " E_%ra\,fere| + _harbeau_30cm ™

Cancel _i | Subllgt

The environment is now updated :

¢ Wl species
¢ M harbeau
¢ M|parbeau_30cm|
E 3 resistance to.upstream
E & resistance to downstream
¢ EXfravere_barbeau 30cm
B frayere. barbeau_30cm_patch 1

B frayere. barbeau_30cm_patch 2




2. Second way is to concatenate an ascii rasterfitontaining new patches and a pre-
existent layer:

@ through an asciifile : |E:IhugueslappIilanaldatalasciilfra\,rerelasc | | Browse i

datavalue:| 51| E3[rayere_barbeau_30crm|

'% + concatenation of a preexistent layer :

Select a new name and see your updated environment:

o Hl species
¢ M harbeau
¢ Warbeau_3lcm|
E = resistance to upstream
K= resistance to downstream
o W fravere _harbeau_ 30cm
¢ EXA fravere?_harbeau _30cm
B frayere? barbeau 30cm_patch i
B frayere?_barheau_30cm_patch 2
B fravere?_barbeau_30cm_patch 3
B fravere?_barbeau_30crm_patch 4

3. The third way is to use a pre-existing layer andename it:

fata value = 'F] frayerez_barbeau_jﬁcm
o W fravere: batheau 30cm|
e

[0 +concatenation of a preexistent layer:

® single selection of a preexistent layer :

4. The fourth way is a combination of elements ofhe physical layer per union or
intersection.

@  through lands datas :

E;Teerm @ per union
Run
Eackwater
Mid-channel ) per intersection
Eddy
unknown

habitat layer name: “ + _bass_1+"

‘ Cancel ‘ ‘ Submit

Sampling layer

Sampling layer is an ascii raster file that corgdine spatial location of sampling units. It
could be points (one pixel) with a unique codedach point or patches (several pixel with
the same code). The other pixels have got the taodaue". As for the habitat layer, the
sampling layer must be the same size, coordinaigpixel size as the physical layer.



el

add new life stage

.'aud'news;#@pli’ng-la_yer

. b

¢ Hl zpecies

“# add a sampling layer for the species

=
o
o
=
=
o
=

|[Edhuguestapplianatdataiasciipeches. asc

sampling layer :

harbeau ™

+

ipeche

layer name : "

Cancel

Submit

30
22

hcnls

nrows

530855.559051

6455991.3

x1lleorner
vlleorner
cellsize
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The environment is updated:

r.

2
m peche

harbeau)

i

Bl cpecies
¢

?

harbeau
® peche_harbeau patch 1

H peche_barbeau patch &

?

Densities of the species and life stage

be used tccalculate

and will

accessibility They are integrated according to (1) the physiagér or (2) the functional

habitat layer.

lifa stage

integrated fo

If available, densities can be



P - harbeau
¢ H barbegu e
o EX T add new hahitat layer
ERr 'Hﬂﬂ n@‘ﬂ-‘dell‘_‘{

EXR récrormos

O

“% add density for the life stage : barbeau_30cm

@ enter densities according to the physical layer

density file : | | Browse

The density file has the same format as the remistafiles making the relation between the
code of the physical layer and the density affetbegiach code:

Cype density
1 1.2

.4

]

0

[ B [y T S A N
o S T L]

Note : as density values are affected to pixeksytdues must be defined according to the cell
size. Here, pixel size is 1 m, so values are iividdals/m2. The format of the value is “real”.

The second option is to enter densities accordirtge patches of a functional habitat layer.
In that case, densities in the habitat and outsiddabitat are fixed values.

8 enter densities according to a functionnal habitat layer

K3 [ batbeay 30cm

densityin habitat==> | 53]

density outside habitat ==> | 21

Then name it and click on the "submit" button:

density name : * id1 | + _harbeau_30cm *

Cancel ‘ ‘ Sul?{nil |
Ty

And see the updated environment:

clinformations about density : di_barbeau_30cm
;? " density according to the physical layer
i layer 2 = densite= 2.4
S layer 4 <= densite= 10.0
i layer d --= densite = 0.1
EN resistance to upstrear | B8 resistance 0 00WnsTes S layer 6> densite= 1.0
E N resistance to downstn 201 _harhaan Sfem 7= i layer 1 --= densite = 1.2
2ld1_barbeay 30crm| | WEWW%’@JDM | of laer 3 —= densite = 5.5
i " layer ¥ --= densite= 1.0

¢ M barbeau_30cm
o I T barbeau_30cm




Calculation of hydrographic distances

The hydrographic distance is the shorter distamtedena sourceanda targetfollowing the
riverscape. Sources and targets may be pointsl¢pive patches available in the physical
layer, the functional habitat layers or the samplayers.

The distance calculation is based on an eight-beighcell algorithm which also allows for
movements along the diagonals. In case of diagdinattions, the cell size is multiplied by
the square root of two to compensate for the lodgance.

The distance between 2 neighbouring pixels is:

1 * pixel size 2 * pixel size

Note that the distance between the two colouredipis calculated by this way:

/1

and not by this way:

rtation done

Il I
Select “distances”in the  import | Dlstan';gs| Rem
low part of the menu:

The following window is then available:

ﬁ distances calculation

source :
® singlepoint X e B ¢ 1=

W ®  minimal

all the points

all minimals patches

B LR B R ERI

target :

®  allthe points

-

(@) minhimal
allthe points

“all mintrals patches

B R nnk

O

calculation way : @  poth to upstream ) todownstream

distances calculation name : |

| Cancel | | Submit




The source could be:
1. Pixel

It is defined by the X and Y values. These coorgigadin the same coordinate system as the
ascii raster files) are manually enter.

2. Patch
® minimal

"minimal" means that only the nearest distance fritra patch to the target entity is
calculated.

@ all the pixels

“all the pixels” means that distances from all fgxef the patch to the target entity are
calculated.

3. Layer
® minimal

"minimal” means that only the nearest distance ftbm nearest patch of the layer to the
target entity is calculated.

@ all the pixels (points)

“all the points” means that distances from all jgxef every patch of the layer to the target
are calculated.

SOUTCe :
) single point ¥

=, E - e
[ layver_3 o] minimal

M layer 7
M layer 2 {% all the points
M layer 3 >
M layer 6 5 all minimals patches
H laver_1

.k] frayere

@ all minimal patches

“all minimal patches” means that only the nearestatice from every patch to the target are
calculated.

The target could be:

1. Pixels

“all the pixels” means that distances to the whmiels of the map are calculated.
2. Patch

® minimal



"minimal" means that one distance from the sourdhe nearest pixel of the patch is
calculated.

@ all the pixels

“all the pixels” means that every distance from sloerce entity to all pixels of the patch are
calculated.

3. Layer
® minimal

"minimal” means that only one distance from thersewentity to the nearest pixel of the
nearest patch of the layer is calculated.

target :
3 alithe points

W |ayer 7
W |ayer 2
W |ayer_d . ) -
| |ayer F [ 0 aliminimals patches
W (ayer_1 ’

K ¥ firayere]

) .i layer_3 5% minhimal
(.

all the points

@ all the pixels

“all the pixels” means that distances from the sewentity to all pixels of every patch of the
layer are calculated.

@ all minimal patches

“all minimal patches” means that distances fromdberce entity to the nearest pixel of each
patch of the layer are calculated.

The calculation way:

calculation way : ) haoth ’”i:% to upstream o todownstream

@ both

This option means that no particular direction pedfied. The diffusion is made both
upstream and downstream on the river.

@ to upstream
This option means that the searching target igeg@st the source.
@® to downstream

This option means that the searching target is don@am the source.



distances calculation name : Edist1|

Cancel Submit |

dinformations about e :

‘A direction - both

source mode : minimal layer

P source: layer_7F

: target moaode @ layver all the pixels

M ralculations
¢ I distances calculations

W distl o . .
o~ KB minirmum curnulated res NI VIBWIRTOFMAtions 7 ince S target - f_batbeau_30cm
-~ - TR PR Y £ SRR (UMY [ R, FIII’Dﬂ awrnrt fhf | 5
-Ilr\! WIS BRNRLPN RN DCELELRE Hn
rni export dbf » |
Results may be exported in .d iid

Calculation of biological (“effective”) distances sing the Minimal Cumulative

Resistance

The biological distance calculation (RCM) is basmd an eight-neighbour-cell algorithm
which also allows for movements along the diagariBlle source of a RCM calculation are
the whole points of the map and the target(s) heepatch(es) available in thenctional

habitat layers.

Considering the following resistance map:

4 |2 |4
4 |2 |4
32 |

The RCM distance between the two coloured pixegswvsth a cell size of 2

— Yo * (resistance{source pixel) + resistance(target pixel)) * cellsize

The RCM distance between the two coloured pixe849 with a cell size of 2

2/2 * (resistance(source pizel) + resistance (target pizel)) * cellsize




Select “RCM” in the low . | I I|:
part of the menu: I _ i

Distances | Rcrk' | Probability

ﬁ minimum cumulated resistance calculation

target : ;[] frayered | ;l frayere?_patch_1

3 fravere = Trayerez_patch:2
I[] HFRinED |- frayere?_patch_3
I[] HIRioEao H fravere? patch_4
EE frayvered
calculation type : L per patch ) per layer
calculation way ; 3 both. ®  toupstream 3 todownstream

. . . 0
minimum cumulated resistance calculation name :  |rcm1

Cancel | Submit |
| ;

The calculation type

per patch

This option means that the calculation is madeefach patch of the layer (if the layer is
selected in the left part of the window) or for yisklected patch (if patches are previously
selected on the right part of the window). The lte®ias many maps as the number of
patches, representing the minimal cumulative rascs to attain the patch.

per layer

This option means that the calculation is made kanaously for all patches of a layer or
selected patches. The result is one map, repragetite minimal cumulative resistance to
reach the nearest patch.

The calculation way

both

This option means that no particular direction pedfied. The diffusion is made both
upstream and downstream on the river. The resul imap, representing the minimal
cumulative resistance to reach the nearest padom dlownstream or upstream the patch.

to upstream



This option means that the calculation is made doypixels downstream the patch(es). If
there is more than one patch with a “per layertghation, the result is one map, representing
the minimal cumulative resistance to reach theesampstream patch.

to downstream
This option means that the calculation is made @ypixels upstream the patch(es). If there
is more than one patch with a “per layer” calcalatithe result is one map, representing the

minimal cumulative resistance to reach the neal@snstream patch.

The calculation is integrated into your RCM caltiglas environment:

BB calculations
B diztances calculations
¢ E3A minimum cumulated resistances calculations
& remi
= reml 1
W probability calculations

Hinformations about eee

' results number ;1

Eicalculatiun parameters ;

f* life stage : barbeau 50cm

‘*mode : per layer

f* direction - to upstream

if'*functiunal hahitat layer : test_barbeau_S0cm
1 patehes list:

i EIM ig*test_barheau_ﬁDcm_patch_z

II view infor %@ﬁuns- m | *test_barbeau_S0crn_patch_1
B R A

LT IS e |

Then you can visualize and export the results:

"

visualize

1
H

| EepLL L | [ rrnapan aoamee |

| export image . export asciix |

Before the exportation in .dbf format, RCM may b&f using patches of the physical layer
or the functional habitat layer. Only the valueRR&@M in these selected patches are exported.

| STICLL PO ey |

‘ SO |




The probability of reaching the nearest patch

The probability of reaching a patch is a decreadiumgction of the minimal cumulative
resistance (RCM) and, in which ais the potential distance covered by a fish dutimg
movement or the migration under consideratianis documented using literature data or
experimental data on movements.

Select “Probability” in the low I -.F—
part of the menu: [ ]

Rem | Probaity |

= probability calculation
RCM resultis): romn_1
function of probability: (®  exponential exp(-RCM/a)

) gaussian exp-(RCM/0)? &d= 71i:_|

) apposite min((e/RCM),1) S — Vo |—%
] threshold 1if RCM<=u

01f RCM > o

probability calculation name :

‘ Cancel | | Submit

The form of the decreasing function is chosen antbadourth proposed functions:

E Exponential negative E Opposite
g — ~~RCM /a g
g f=e g f =min(a/RCM 1)
e e
o o
RCM RCM
E‘ Gaussian > Threshold
3 =
¥ g
& o f=1 sRCM<a
o
f =0 SsRCM >a
RCM RCM




Then, two ways are available to integrate th@arameter into the probability calculation:

--> |If the parameter include the resistancehaf environment, set it by the first way:

--> |f the parameter do not include the resise of the environment, set it by the second
way, the freeware will calculate the resistancettd environment (RMedian) using the

resistance values of the physical layer.

]

® (§ = RMedianx 155

et

The calculation is integrated into your RCM caltiglas environment:

¢ EW minimum cumulated resist:
e LIrem
L]
¢ [ probahbility calculations
# proba

Then you can visualize and export the results:

!infurmatinns ahoutp
rom reference : gege_test harheau _5H0cm
»— fonction : gaussian
‘"EW'""”'E?’&-?’"“““S alpha © 53.88980440112975

EERE yREEtE et

| EAHWIL IIaye |

visualize
| select patchies) | | mapun gz I | EApL LU |
export dbf export image export ascii
X e o B

LTI N . R

Using the probability map, click on "run accessipilto calculate for each patch the sum of
the probability to reach this patch multiply by theh densities in the different elements of

the physical layer.

Vi WallLe |

ru‘n_ac!:E§.sihilﬂy.-;~*§J




“% accessibility calculation

chumﬂensﬁy-a E d1_hbarbeau_30cm
2 _barbeau_30cm

Cancel Create Report

Cancel Creag\e Report ,/' accessibility
b 102.32406

Environment

With Anaqualand 2.0, you can save and load youirenment. Note: when you save your
project, everything is save except the neighb@aosyhen you load a project, Anaqualand 2.0
needs to recompute the neighbours...

] seg [ we | o || oo

‘% Anagualand 2.0 Q[E] El

River Calculation Help

\
tver EE reinstanciation of the river *

o KMl datas
8 downstream orientation
8 upstream orientation
o [ physical layar
¢ HEN species
¢ HM barbeau
¢ B barbeau_30cm
o- KM frayera_barbeau_3dcm
E ¥ resistance to upstream
EW resistance to downstream

inifialization of the neighhors
“first initialization [oop
“lsecond initialization oo
“ineighbors initialization done

Sreinstanciation dong

'@ calculations
B distance
¢ K3 minimum cumulated resistance
¢ fircm
= rem_fravere_batheau_30cm
W probability

Hew |i Save " Load || Export ‘| Import iiDis‘lances H Rcm || Probability




Xml project

With Anaqualand 2.0, you can export and import pnajects. You can consider that the .xml
project is a file describing the parameters foratirgy your river environment and running
calculations.

Exportation

“% Anaqualand 2.0
River Calculation Help

e alues initialization done =]

o K datas
@ downsiream orientation
@ upstream orientation
o [l physical layer
¢ H zpecies
¢ EE harbeau
¢ Mparheay_30cm)
E resiztance to upstream
E 8 resistance to downstream
¢ KB fravere_barbeau_30cm
W frayere_barbeau 30cm_ patch 1
® frayere_barbeau 30cm_patch 2

“fintialization ofthe data
“idata initialization done

Hsecond initialization loop
‘Ineighbors initializstion done

itialization ofthe orientation to downstream
Il the pixels are not directed to downstream,
his is the list whose are not
=530899.859051 Y=6486021.3

linitialization of the orientation to upstrearm
Il the pixels are not directed to upstrearn,
his is the list whose are not

i calculations

W distance
¢ K3 minimum cumulated resistance =430899.859051 Y=6486031.3
¢-titcm I . =
= rom_frayers._baraeau. 30cm wer initialization done =
W probahility

fadd new species named : harbeau

sadd new life stage named : barbeau_30cm
Hdone

“ladd the layer named : frayere

‘lpatches detection for the layer frayere containing 8 paint(s)
lcreation ofthe zone n™1 with 4 point(s)

reation ofthe zone n"2 with 4 pointis)

etection done : 2 zonels) initialized

done

unch RCM calculation
Ch calculation done 1 4

-

Mew | | Save | Load | | Export _|| Import _H’ Distances i Rcm :.-Prohahilily

Select “export” in the low launch RCM calcul
part of the menu: HRCM calculation di

Load J| Expu_r% | import,

Some parameters can be changed directly when apdrerkml file (here the file name of the
habitat Iayer)

<7xml vers10n— '1.0" encoding="uUTF-8" 7
<river name="seineg"»
<datareE:hhugueshapplitanatdatatrexthdata. txt</datar
<physical_layer=E:\hugueshapplivanathdatathascihphysigue. asce/physical _layer>
<UpsTream_x>530884. 0</upstraam_x>
<UpsSTream_y>6486034. 0</UpsTraam_y>
<downstream_»>530885. 0< downsTream_x>
<downstream_y>6485992. 0</downstream_y>
<species name="barbeau'>
<stage characteristic="30cm">
<upstream_resistance>E:\hu ueshapplivanavdataitextiresistancel. txt</upstream_resistances
<downstream_| res1stance>E B uguesgapp11\ana\data\text\res1stancel txt< downstream_resistances
<habitat_layer name="frayere ¥ " arder="1
<File valle="5">E:\hugles\app 1\ana\data\asc11\m</fﬂe>
</habitat_layers
</stage>
< speciess
<calculations
<rcm name="rcm” direction="hoth' mode="per layer":
<layer>frayere_harbeau_30cm</layers>
<patch>frayere_barbeau_30cm_patch_l</patchs>
<patch>frayere_barbeau_30cm_patch_2</patchs
</ roms
</calculations
</ rivers

“Import” to create the modified environment.



Importation

% Anagualand 2.0
River Calculation Help

saEine fimporation of the project: EdhuguesiapplianaidataiprojectimyProjectxagl
initialization ofthe river

| o EX datas
@ downstream orientation
1 ypstream orientation
o [ physical layer
¢ Hl species
¢ M harheau
¢ H barbeau_30cm
o= BH frayere_hatbeau_30cm
EH resistance to upstream
EH resistance to downstream

§§ initialization of the values
swealues initialization done

initialization ofthe data
“|data initialization done

initialization of the neighhors
Sifirst initialization loop

§§ =econd initialization loop

§§ neighhors initialization done

i itialization of the orientation to downstream
I the pixels are not directed to downstream,
| this iz the listwhose are not:

PN calculations

B Cistance =530899.859051 Y=6486021.3
¢ E3 minimum cumulated resistance e 2 ;5
o Ilrem sfinitialization ofthe arientation to upstream

= rorr_frayere_barbeau_30cm aII.thg pixelg are not directed Fo upstream,
# probahility i this iz the listwhose are not
AM=630899 BE0S] Y=648R6021.3

§§ river initialization done

§§ patches detection for the laver frayere containing 5 point(s)
§§ creation of the zone n®1 with 3 pointi=)

§§ creation of the zone n®2 with 2 pointi=)

§§ detection done ; 2 zoneis) initialized

launch RCM calculation
SRCM calculation done
slirmpartation done

Mew Save Il Load ll Export . Import Distances Rcm Probability |
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Annexe 1

Le principe d’orientation est le suivant :

Orientation Amont

2
2
2
3
Cas1l 4
5
6
7
8

O~NO O, WNPRE P
O~NO Ok~ WNPEFO
O~NO O, WNPE P

10 10 10 10 10 9 8
10 10 10 10 10 9 9 9
10 10 10 10 10
11 11
12
Cas 2 13
14
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17
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Orientation Aval 21
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1. l'utilisateur défini le pixel le plus aval de
la carte et le pixel le plus amont.

2. I'Orientation Avak'initialise en deux
boucles :

La premiére part du pixel le plus aval, on
lui affecte la valeur O et on met en liste
d'attente tous ses voisins.

On reprend ensuite la liste et on leur me
valeur 1, on place également leurs voisins
dans une liste d'attente a qui on posera la
valeur 2 et ainsi de suite jusqu'a ce que
tous les pixels atteignables soient orientés.
La deuxiéme boucle part du pixel le plus
en amont et vérifie que tous ses voisins
une valeur inférieure ou égale.

Si la valeur est supérieure, on change la
valeur pour lui mettre la valeur du pixel
courant. On repart avec la liste des voisins
et ainsi de suite.

3. I'Orientation Amonse fait a l'identique
mais on part du pixel le plus amont.

4. Pour définir si un pixel est plus en
amont qu'un autre, on regarde sa valeur
d'orientation Amont.

pixelA plus en amont que pixelB si :
valeurOrientationAmont(pixelA) <
valeurOrientationAmont(pixelB) (cas 1)

et si valeurOrientationAmont(pixelA) =
valeurOrientationAmont(pixelB) (cas 2),
alors il faut regarder leur valeur
d'Orientation Aval

si valeurOrientationAval(pixelA) <
valeurOrientationAval(pixelB) alors le
pixel A est plus en aval que la pixel B, et
inversement.



