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oviview  From a historical image to a land-cover map in five steps

Data Preparation Segmentation Review Results
Add the historical Derive coarser rasters Split the image into Assign classes, check Statistics, version
image and choose that match the homogeneous and edit polygons comparison, maps
the working raster mapping scale candidate polygons and export
Right-hand panels Legend - Polygons - Statistics - Reclassify - Classes - Methods — viewing and analysis at any step
Project button Project names and location, run diagnostics, program version

Input: KH-9 Hexagon image from 1975 - panchromatic, 0.5 m/pixel - no spectral bands, so the methods rely on brightness, texture and edges

Study area: Hrebienok, Tatra National Park - 2,500 ha - Output: land cover; land use only where the operator can identify it reliably




rrosicr - Creating or opening a project

Landscape - Project management

Landscape

Choose a project to work with

Each project stores its own images, derived rasters, segmentations, review versions, classification catalogue and analytical outputs.

Open an existing project Create a new project

The project must contain or the legacy configuration The application prepares a portable structure suitable for a workstation and
later transfer to EOSC.

Open last: The TANAP Landscape in 1975 Project name (SK) ,

e.g. TANAP 1975 - historical land cover

Projects found

[ * LAST — The TANAP Landscape in 1975 — C:\Users\hhudo\Documents\C

| —

Project name (EN)

e.g. TANAP 1975 - Historical Land Cover

Refresh list

Project location
Open selected project .
C:\Users\hhudo\Documents\Codex/projects

Selected project names (SK/EN)

Use the browser's current folder
Project name (SK)

) Create a basic land cover catalogue
Krajina TANAP-u v roku 1975

Project name (EN) Future folder: determined by the project name

The TANAP Landscape in 1975

Create and open project




STEP 1 - DATA Main interface and input imagery

Landscape - The TANAP Landscape in 1975 AT D ¢

1-Data P x - | i Map and layer status o
o SR [ 39249 ] l Quick choice... ] P 6 O A Q .
3 ?
v N a
Add a GeoTIFF to the project - .
~ —-
") ]
Upload GeoTIFF through the browser a =
5 =3
Choose GeoTIFF... §' ;é
o S
= 7
i e
Rasters on the map @
% il
e @
Raster from catalogue ?D =
2 %
’ data/raw/uc1_1_hrebienok.tif ’ 8 o
g i
J
Add to working (65 ) :
selection |
» »
. P
1 3
Active layers: 1/1. Segmentation target: g- §
uc1_1_hrebienok.tif. = 2.
<
. . > /\ \
# ucl1_hrebienok.tif — 0.5 m/pixel
(8} @7
Second image opacity (%): 55 - o
] o o
2 B
@ &
Input raster for a new segmentation . —_—
=
5
Finished segmentations are opened in step =
3 - Segmentation. S 4
(72}




STEP 2 - PREPARATION Deriving rasters at coarser resolutions

Landscape - The TANAP Landscape in 1975 AR | ¢

2 - Raster preparation - Leband Ia'yer status w
BrER 2 I [39249 J ‘ Quick choice... $ %000 ®
5 ?
v N 2
Creates derived rasters at lower spatial  — A &
resolution. The original raster remains N ( !
unchanged. n (]
® e
o o
o e
Original image o (g
uc1_1_hrebienok.tif g @
v |
BRI S|
Already created resolutions 0‘%’ |
gl =
« Tm/pixel - 5,000 x 5,000 px - 18.7 MB g L
« 4 m/pixel - 1,250 x 1,250 px - 1.2 MB = 7}
o S
g. n
Target resolutions (m/pixel) —
‘ 1,2,510 J IS :
: o
: o 3
Create raster pyramid % o
® »
= =
<
Choose the original image and the —— —
required resolutions.
a 1
7 @
D
E o
@ &
<
=
=
<}
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STEP 2 - PREPARATION How pixel size changes the detail




STEP 3 - SEGMENTATION Setting up a new segmentation

Landscape - The TANAP Landscape in 1975 AR o ¢

.
: . - i Map and layer status
3 - Segmentation ©) - - 2
9 9 S [39249 } ‘ Quick choice... l d % O 7 Q e
= — Q
= ®
v N 2
Choose segmentation New segmentation | "
) /:
First choose an input raster in the Data Y L]
panel. Set the method and parameters for a g i
. Q —_
new segmentation here. §. §
o =
= 7

Reuse settings of the open layer

Segmentation method

Merging of small segments ()

To the most similar neighbour (recommer

w
3
gl 44
Marker watershed e )
) =
= n
B Entire current raster (initial segmentation) §;: 5
= n
Within the selected approved polygon boun g
Smoothing sigma ( /
-~ B 9
1 & : ®
& S
, < o
Marker depth (2 o 2
A = =
[ 0.03 - ’ b
Watershed grows from markers and stops = @
at gradient edges. = g
L 7]
e 173
g 3
Minimum area (m?) ¢
- E— _
100 = '

S
=
®
~»
=
<}
o
(2]

S ————— 2k



vethoos  Method description inside the application

Landscape - The TANAP Landscape in 1975 “ Saved 107 D

. . - i Map and layer status ¢ x
2 “=egmentation o | Scale[ 2017 [ quick choice... THROBDO | & = Methods
. :
Choose segmentation
J A \ Descriptions reflect the current implementation. Planned or auxiliary methods are
N _ explicitly identified.
First choose an input raster in the Data o U
o
anel. Set the method and parameters for a L ;
rF:ew segmentation f?ere ’ N B ‘% Methodology topic
9 ’ §, ‘8 Overall methodological workflow
g' o Multi-scale raster and resampling
' \ Smoothing and Scharr gradient
Reuse settings of the open layer RN — Marker-controlled watershed segmentation
w Minimum mapping unit
Segmentation method (7] il Vectorisation and expert review
& 2 SLIC superpixels (auxiliary method)
Marker watershed g 9:’, Felzenszwalb graph-based segmentation
) . ) 3 a |_Analytical classification of numeric indicators
B Entire current raster (initial segmentation) o 2
Within the selected approved polygon bound{s=3 .
o el 3 S — Marker-controlled watershed segmentation
Smoothing sigma i . ) )
- S ~ Summary: Creation of irregular regions whose growth stops at pronounced
1 - ;U § boundaries.
0
(] —
< Q g
Marker depth g‘ % Principle
A =
0.03 - = The gradient is treated as a relief surface. Markers are derived from significant local
— ] minima and watershed flooding grows each region until neighbouring regions meet at
= ridges.
Watershed grows from markers and stops = 0 )
at gradient edges. g g Parameters and meaning
1
% g » Marker depth controls the significance of local gradient minima.
Minimum area (m?) ¢ @ « Higher values usually create fewer markers and larger segments.
a I » Lower values usually create more markers and finer segmentation.
100
= Interpretation
Merging of small segments 2 ‘ _ . . ‘
Toth el iahb @ A segment is an image-homogeneous candidate object and does not automatically
o the most similar neighbour (recommer §: represent one land-cover class.
(2]
Run segmentation Limitations




STEP 3 - SEGMENTATION Segmentation result and run diagnostics

X

Segmentation analysis

Processing time and memory for completed segmentations. Filters compare only runs with the same source, method, extent and settings.
Method Extent Same settings el TR

Marker watershed ] [ Full raster ] [ Source raster: uc1_1_hrebienok - Smoothing sigma: 1.0 - Marker depth: 0.03 - Minimum area (m?): 10(

The chart shows the median of completed runs with the same method, scope and settings. Treat it as descriptive: polygon count and the processed mask also affect runtime.
Comparable runs: 2 - Resolutions: 2 - Only runs from the same source raster, method, scope and settings are grouped. s/Mpx normalises processing time; time until displayed includes the Ul refresh.
Chart height: 240
Processing time by resolution (]
Segmentation time by raster resolution

£ 2h13min20s - o
= | |
£ 1h40min0s ~ N4
cu } Po
g 1h6min40s -
c f )
2 0h33min20s ~ .
T | 2
) ' 1
2 OhOminOs r ! r ! r !

1 1.5 2 25 3 3.5 4
Spatial resolution (m/pixel)

Comparable runs

Date Raster Resolution (m/pixel) Processed pixels (Mpx) I Run time (h/min/s) Time until displayed (h/min/s) s/Mpx IPongons hAM after run (MB)
451.7

190.9

03.10.2026 23:54 uc11_hrebienok_1m.tif 1.0 25.082h 20 min 58 s 338.309 41,632
03.10.2026 21:03 uc11_hrebienok_4m.tif 4.0 1.562 8.6 s 5.49 9,802




CLASSES

Building the classification catalogue

Landscape - The TANAP Landscape in 1975

1- Data ©)

Add a GeoTIFF to the project

Upload GeoTIFF through the browser )

Choose GeoTIFF...

Rasters on the map

Raster from catalogue

[ data/raw/ucl11_hrebienok.tif

v Saved - 12:36

i Map and layer status

Scale [ 28626

] ( Quick choice... v]

N suobAjod [} W( pusbe 3 1

¢ Land-cover classes ©

X

M 1— Artificial surfaces and structures
M 11— Transport routes
M 1.2 — Buildings
M 1.2.1— Buildings - general
[] 1.3 — Urban greenery

B 1.2.2 — Sports and recreational facilities

Category

1— Artificial surfaces and structures

New category

Add to working (65
selection
Code
Active layers: 1/1. Segmentation target: 1
ucl11_hrebienok_4m.tif.
Name (SK)

# ucli_hrebienok_4m.tif — 4 m/pixel

Second image opacity (%): 55
B

Input raster for a new segmentation

L s)nsay - Jt% Lg-Mau\au-VJLuouemawﬁas-sJE uoue.leda.ud-zJ < eleqg-l

Umelé povrchy/objekty

\

Name (EN)

Artificial surfaces and structures

Parent category

Colour

Finished segmentations are opened in step
3 - Segmentation. 2 km

| _

spowiay (% W sasse|) ( Ayissepoay |11 1( sansnels




STEP 4 - REVIEW

Landscape - The TANAP Landscape in 1975

Spatial selection of polygons

v Saved - 12:50

-
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Geometry edits

Selected polygons

1. 050724e1-b750-5405-989c-24ea%9e4a8aab
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2. Ob6ea8b3-01d2-58c6-addb-0527a78d732

3. 0df27a31-193c-5ba3-83b4-dd4fd92920ef

4. 254e07e6-95b4-5eb6-bd79-79679c170ead

3 X

5. 27ce5ba6-f63f-5d7b-bb2a-46700442401f

X

6. 29f35b87-8897-5a9a-8290-21cbe1056823

7. 2af7bebd-07e3-5c94-8afe-12cc800blc2c

8. 30688e33-60a6-5862-8d47-9eled451115a

IIX

9. 309240ee-de76-5d06-8f3d-52c56c6a09b

10. 370d659a-c7e0-5725-97a0-a957a3e9720

11. 39ad859e-0fa6-56f9-935a-07292b6271b0

o o
2 X X

12. 4616ba3e-bael-59e4-90dd-eab63c2052cd

(+¢]
X

13. 490c2400-14fb-5990-a6ef-3fabeOfade29

|X

'} Assign category: Unassigned (0/61) >
Mark as suitable
v Return to unverified

Requires re-segmentation

Clear selection

Details

I
Pl
@
=
®
2
o
X

|

SHNS3Y - §

|

—
i Map and layer status -
61 selected [ 4 — Water and wetlands v ] Unverified X Clear selection 8
\ : )
f B =
Al [ 3184 ] Quick choice... v P % v O 5 Q o

Selected polygons: 61 Category assigned: O - Review status set: 0 _ P
N (

4 — Water and wetlands

11— Transport routes

1.2 — Buildings

1.3 — Urban greenery

31— Forest

3.3 — Forest successional stage

3.2 — Dwarf mountain pine

21— Permanent grasslands

2.2 — Arable land

1.2.1 — Buildings - general

1.2.2 — Sports and recreational facilities
5.1 — Alpine grasslands

5.2 — Rocks, scree and sparsely vegetated rocky

- | S—
—

({i :

spoylaN 1( sasse|)




STEP 4 - REVIEW Assigning a class and checking the result

L ¢ amim~ T ]

— —— - e p—

Landscape - The TANAP Landscape in 1975 < Saved 1253 Saveversion i Project D ¢

Clear selection i Map and layer status

No polygon is selected.

Ctrl + left click adds polygons to the
selection. Right click opens the review
menu.

M suobAjod [} 1( puaba 3§ W

Spatial selection

Click “Select by line"” or “Select by
polygon” in this panel, then click the line
points or polygon vertices on the map. Use
the “Finish / cancel” menu to choose
“Finish selection” or cancel the drawing.
The selection changes only after
confirmation. The drawing tool can also be
activated from the map toolbar.

tmue;uawﬁas-sJE uoue:edajd-zﬂ < eleqg-l J

IS
Pl
()
=
®
2
o
N

J

Select by line Select by polygon
3]
[ JAdd to existing selection Q;'p
(] Skip verified polygons with a category é
(2]
| E—

Escape exited map mode; the existing
selection was preserved.

spoulsiN (@ 1( sasse|D (¢ W( Ayissejoay 11 1( solnsnels

Category assigned 1 polygonu(om).




OPERATOR EXPERTISE Land use, texture and context: what the image alone cannot tell

Landscape - The TANAP Landscape in 1975 AT o ¢

O

i Map and layer status

-

< ejleqg-L
pusba 3 J

Add a GeoTIFF to the project

Upload GeoTIFF through the browser

Choose GeoTIFF...

Rasters on the map

suobAjod [ 1

Raster from catalogue

data/raw/uc11_hrebienok.tif

sonsnels

Active layers: 1/2. Segmentation target:
uc11_hrebienok_4m.tif.

% £9 - M3IAJY - ¥ |luonejuawbas - ¢ |k uonesedaid - Z
Alissejoay

Add to working ¢
selection

I
|

uc11_hrebienok_4m.tif — 4 m/pixel
8 ucl_hrebienok.tif — 0.5 m/pixel

Second image opacity (%): 55
B

SHNsay - G

\

“x
- e

Input raster for a new segmentation

spoyis N (

Finished segmentations are opened in step

2. Chrnmnantatinn

CONTEXT — it may look like a path or bare rock, but its meandering course shows a watercourse - water




STEP 4 - REVIEW Merging pOlngnS

I o ¢ 5

Landscape - The TANAP Landscape in 1975 v Saved - 13:01

. i Map and layer status
4 - Review and = =

classification ® 1selected 4 — Water and wetlands Unverified Split with line X Clear selection
Selection and review

4 -
Working draft t
web draft 20261004T174424402708Z.gpk L
was saved automatically. .

uoneisedalid - Z

Polygon splitting

Select one polygon and click Draw split
line. Draw the line across the polygon by
clicking points; right-click and choose
Finish split with line or Cancel split line.

Draw split line

% 8 - MAINDY - 7 IBINSBUET [ E IR

Split selected polygon with a line

Cut selected polygons with an area

sasse|)

Clear drawn geometry

The polygons were merged. The new
polygon is unverified and unclassified.

spouls\ (§

MNhnaneca lina Aar araa Arawina in tha man




STEP 4 - REVIEW Splitting a polygon with a line

Landscape - The TANAP Landscape in 1975 AL (o [BX

i Map and layer status

2 selected [ 4 — Water and wetlands ] Unverified X Clear selection

Seale [4059 ] Quick choice...

4 - Review and
S ®
classification

Selection and review

Working draft
web draft 20261004T174424402708Z.gpk
was saved automatically.

1( suobAjod [ 1 W( pusba 3 1

v

~

o

~*

Polygon splitting &

.

Select one polygon and click Draw split %
|
p——

hjone;uawﬁas-sJE uone.ledajd-zﬂ < eleq-l J

line. Draw the line across the polygon by
clicking points; right-click and choose
Finish split with line or Cancel split line.

Draw split line

B
o
®
=
o
=
o
oN

J

Split selected polygon with a line
(3]
Cut selected polygons with an area -
h
=
Clear drawn geometry 7
I

The polygons were merged. The new
polygon is unverified and unclassified.

spoye N (@ 1( sasse|D (¢ W Ayissejoay |

Tha nalitnan wiac enlits tha naw narte ara



STATISTICS Land-cover statistics of the current layer

Landscape - The TANAP Landscape in 1975 AR o R

) 1
- i Map and layer status o . . x
o o [27508 ] [ Quick choice... ] P % v O R 0 Q = ljikand coversstatistics ©
&' - — 1|3

-
o N e Hierarchy level (%) e
A

— — P— [ All classes - full catalogue v

— e
= (]
§ 3 Full catalogue: 18 classes, 9766 polygons.

s S

o S

= (7))

vy \ Total area: 2500.00 ha

W o S Classified area: 2365.65 ha (94.6 %)

% Review status: Suitable 6548 (2365.72 ha) - Requires re-segmentation 0 (0.00 ha) - Unverified 3218
Q » 124 70 A

g Category Polygons Area (m?) Area (ha) Share ('
o

5 3.1- Forest 1,810  19113,803.8 1,911.38

= )

T oa )
> Unclassified 3,221 1,343,536.2 134.354
P
%- 8 5.2 - Rocks, scree and sparsely vegetated rocky areas 1,727 1144,182.3 114.418
3
é 3.2 - Dwarf mountain pine 76 902,187.7 90.219
52 .

— 2.2 - Arable land 21 632,354.0 63.235
o 3.3 - Forest successional stage 785 550,160.0 55.016
>« I N~ & CRA 0 T TERETRTGY, e
& 11 - Transport routes 1,062 452,320.0 45.232
’ 2.1 - Permanent grasslands 89 335,984.0 33.598

—

1.2 — Buildings 234 189,424.0 18.942
1.2.2 — Sports and recreational facilities 195 123,024.0 12.302
1.3 — Urban greenery 200 108,480.0 10.848

2 km



STEP 5 - RESULTS Project results and site status

Project results

Site status Lineage Layer comparison What changed? Detailed statistics Agreement with Al

Site statistics and current state

The latest classified layer, its statistics and full map.

Displayed saved layer Create / refresh map preview Download PNG Download print map (PDF)

Working draft - web_draft_20261004T174424. ~ ’

Active result: - layer contains 9 766 polygons.

. | < One level up
Main category area Forest and shrub vegetation
ateoory - araa (hal

Forest | 1911.38 Subcategory summary

Dwarf mountain pine d 90.22

Forest successional stage 4 55.02  |category Polygons Area (ha) Share (%) Suitabl... Verified ...
Forest 1,810 1,911.3804 92.94 1,911.3804 100.0
Dwarf mountai 76 90.2188 4.39 90.2188 100.0
Forest success 785 55.016 2.68 55.016 100.0

<] () [)[»]

Saved result preview: web_draft_20261004T174424402708Z. Unapproved areas are hatched; the
working map extent does not affect it.

web_draft_20261004T174424402708Z
Period: 1975

Unassigned or unknown category

Transport routes

Water and wetlands
Permanent grasslands
Forest

Dwarf mountain pine
Forest successional stage
Sports and recreational facilities
Buildings

Urban greenery

Arable land

Mot yet approved

SECRERRRNNn 0

Rocks, scree and sparsely vegetated rocky areas



STEP 5 - RESULTS Result lineage and detailed statistics

|

3 — Forest and shrub vegetation

Unclassified —

5 — Natural alpine treeless areas —

|

2 — Agricultural landscape

}

C"‘-I II

1 — Artificial surfaces and structures

|

1.2.2 — Sports and recreational facilities

}

4 — Water and wetlands

t T T T T t T T T T t
500 1000 1500

Area (ha)

Land-cover share (%)

Table summary

2000

[«

Category Polygons Area (m?) Area (ha) Share (%) Suitable (ha) Verified (ha) Requires re-segmentation (ha) Unverified (ha) Verified (%)
3 - Forest and shrub vegetation 2,671 20,566,151.5 2,056.615 82.26 2,056.615 2,056.615 0.0 0.0 100.0
Unclassified 3,221 1,343,536.2 134.354 5.37 0.075 0.0 0.0 134.278 0.0

- aa . ' . . . - —~— P Y P A —— EE s Am A aae ~ -~ ~ -

N



STEP 5 - RESULTS

Table comparison

Comparing classification versions

Agricultural landscape - 70.08 ha

Forest and shrub vegetation - 1,513.24 ha

Water and wetlands - 0.91 ha

Sports and recreational facilities - 4.53 ha
Natural alpine treeless areas - 44.40 ha w=

Unassigned category - 866.83 ha

Artificial surfaces and structures - 75.02 ha

Agricultural landscape - 96.83 ha

Forest and shrub vegetation - 2,056.62 ha

Water and wetlands - 10.45 ha
Sports and recreational facilities - 12.30 ha

Natural alpine treeless areas + 114.42 ha

Unassigned category - 134.35 ha

Category A - web_draft_20261004T7T174424402708Z - 04.10.2026 23:27 B - web_draft_20261004T174424402708Z - 06.10.2026 11:39 Difference B - A
«

3 - Forest and shrub vegetation 1,513.245 2,056.615 543.371
Unassigned category 866.83 134.354 -732.477
5 - Natural alpine treeless areas 44.398 114.418 70.02
2 - Agricultural landscape 70.08 96.834 26.754
1- Artificial surfaces and structures 0.0 75.022 75.022
1.2.2 — Sports and recreational facilities 4.533 12.302 7.77
4 - Water and wetlands 0.914 10.454 9.541



STEP 5 - RESULTS

Project results

Site status Lineage Layer comparison

What changed?

Detailed statistics

Where the classification changed

Agreement with Al

A - baseline layer

B - comparison layer

‘ Working draft - web_draft_20261004T174424402708Z - 04.10.2026 23:27 - 9763 polygons * 803 approved ‘- 606 classified

‘ Working draft - web_draft_20261004T174424402708Z - 06.10.2026 11:39 - 9766 polygons - 6548 approved + 6545 classified

v

Main category to track

Show spatial transitions

‘ Forest and shrub vegetation

Spatial differences in classification A = B. For the same period, this represents differences between interpretations or versions. Temporal change should only be inferred from comparable periods and verified data. The result includes unapproved areas.

I A:1513.245 ha = B: 2056.615 ha - Gain: 543.371 ha - Loss: 0.000 ha - Net: +543.371ha

Shared coverage: 2500.000 ha. Unclassified = selected class counts as gain, and the reverse as loss. Other uncertain areas: 323.460 ha; outside shared coverage: 0.000 ha.

Forest and shrub vegetation - transitions A - B - hatching: unapproved area

m Gain
B Unchanged category
0O Other classes

o Incomplete classification

Source [ destination class

Area gained from class (ha)

Area lost to class (ha)

Net change (ha)

Unassigned / unknown

543.3705

0.0

543.3705

@ o0 O



recassitv  PDerived layers: forest / non-forest

Landscape - The TANAP Landscape in 1975 2 i ¢

i Map and layer status

seale | 26949 I Quick choice... TR L 5 E o0 > Reclassification and export ®

Reclassification creates a new derived vector and never overwrites the original detailed layer.

1. Class mapping

W( suobAjod [} W( puaba 3 W

Class visibility on the map is switched in the Legend. In the table below, the Use column controls inclusion
and the target code and name can be edited.

Reclassification preset

Forest / Non-forest =

sonsnels

|

11— Transport routes
1.2 — Buildings
1.2.2 — Sports and recreational facilities
1.3 — Urban greenery
2.1 — Permanent grasslands
2.2 — Arable land
@ 31— Forest

A
(1]
0
Q
(]
@,
—
<

( 3.2 — Dwarf mountain pine
@& 3.3 — Forest successional stage

4 — Water and wetlands
5.2 — Rocks, scree and sparsely vegetated rocky areas

For the Forest/Non-forest preset, explicitly decide whether mountain pine, for example, counts as forest. The
decision is saved in the metadata.

L S}Nsay - § Jk% /9 - M3IADY - VJ t.uoue;uawﬁas : sJE uonesedald - zjt < eleq-L J

Apply Source code Source category Target code Target ...

@ C
A A

spoway (% M sasse|)




STEP 5 - RESULTS Map output for print and presentation

web_draft_20261004T174424402708Z
Period: 1975

Unassigned or unknown category
Rocks, scree and sparsely vegetated rocky areas

Transport routes
Water and wetlands
Permanent grasslands
Forest

Dwarf mountain pine
Forest successional stage
Sports and recreational facilities

Buildings

Urban greenery
Arable land

Not yet approved

NECHRRRRNEE [

9766 polygons - 2500.000 ha - approved area 94.6 %
Classification preview; hatching indicates verification status.



conausions  'What the Landscape workflow offers

Historical imagery becomes a land-cover map
Segmentation proposes candidate polygons; the operator classifies, checks and edits them in five guided steps.

Land cover first, land use where justified
The image shows the physical surface. Land use is added only where operator knowledge of the area makes it reliable.

Every result is traceable
Lineage, run diagnostics and metadata record sources, parameters and program version; outputs can be passed on to follow-up applications.

Next step: change over time
The same comparison tools work for layers from different periods — the basis for interpreting how the landscape changes.
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