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Glossary of terms

e Environment: geographical circumstances that
influence (preserve, ameliorate, deteriorate) the
human ecological system

e Ecology: study of organisms, their er\gisonment
and the interactions between the two

e Ecosystem: system of organisms and thei
environment, consisting of both biotic and
abiotic factors

e Environmental mapping: collection, processi
and presenting data on the environment

e Environmental maps: static/dynamic

— Element maps/composite maps/synthesis maps
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Glossary of terms, cont.

-Environmental maps: maps visualising the

distribution of and the spatial relatioships between the

various aspects (objects, phenomena) o

environment

-Environmental maps (Leszczycki):

-maps describing the environment of an area

-maps of the degree of transformation of the
environment

-maps of the degradation and pollution of the
environment

-maps of the natural cataclysms of the

environment
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Glossary of terms, cont.

e Environmental GIS: GIS fill
environmental datasets

e Environmental atlas: conscious co
environmental datasets made compatib
comparable to each other based on speci
narrative/objective

snation of

e Map functions: subdivision of maps based on
their objectives

e Map types: subdivision of maps based on their
construction principles

e Map categories: subdivision of maps based on
their contents
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Glossary of terms, cont

Map functions:-descriptive/management
-evaluah
-monitoring/fore
-decision making
(forecast+evalu
-analysis/communicati
-cognition/insight
-education
-propaganda
always in combination with visualisation

INg
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Map categories (contents)

-geology
-landscape

-water resources
-climate
-vegetation
-fauna

-cultural history
-pollution

-types of conservation measures
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Aims of environmental mapping.

-visualise conflict situations,

-provide insight in possible impact of
developments,

-explain environmental situations

-compute surface areas, border lengths or r

-communicate views

-monitor processes

-serve as arguments in decision support syste

-serve as analysis tool
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Start of environmental mapping in the

1960s: Pollution maps and inventory
maps

Pollution maps
-aquatic
-air
-soll

-Analytical environment maps of small
areas

-Single element mapping
non-compatibel
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Single elements
maps

e Distribution of

Dactylis glomerata
over Warrickshire

according to
habitat:

woodland,

hedgerow, scrub,

bog, roadside,
waste places,
waterside (1960)
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Pollution maps

Water pollution
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Sensor networks
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Sensor maps

o SO2
concentration on
the basis of
national sensor
network (isoline
map) and
Incidental
sensor car route
(3D)

e February 18,
1976, 15.00 Ry Sl '
GMT _ ANTHERP ~
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Mapping change/monitorin
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Integration of environmental aspects
(1970s) and evaluation

Example:
Kromme Rijn area, Southeast Utre
Demonstration how, uniformly, data s
be collected and processed for ecologi
evaluation, on the basis of rarity and
diversity of soil and vegetation types
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Soil map 1:50 000
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Vegetation map 1:50 000
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Pinks:
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Evaluation map

For every
grid cell,
diversity

values
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Evaluation map: legend
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Evaluation criteria

-rarity

-type diversity
-structure diversity
-maturity
-irreplaceability
-vulnerability
-susceptibility
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Criticism on environmentam ping In the
60s and 70s

- encroachment on non-highly evalu
areas
- use by the un-initiated
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Result, end of 70s:

-Environmental mapping went un
-systematic and continuous collecti
environmental data, and

-storage Iin environmental database, o
be used by experts.

Dangers?
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Summary

e Evolution 1960-1980:
-small to large areas
-incidental to systematic
-element maps to integrated maps
-inflation in terminology
-iIncreased use of environmental map
-parochial effects
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Topics of Discussion

e Construction of environmen
information systems

-at local level
-at provincial level
-at state level
e Compatibility
-scale
-geographical
-topical
e Clarity of overall objectives
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Environmental mapping projects
on local, regional and national
bases

e Aalten Municipality project (pr
e National forestry inventory (previ

e National landscape ecological map
LKN

e National project “the scale of the
landscape”

e \Waterland
e Provincial emergency mapping projects
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Local initiatives

-Detalled, ad hoc

-Environmental Impact Reparts/Assessment
Studies

Example Aalten municipality:

e Inventory of all point, line and area e
of the vegetation

e Location, species, age, status
(present/future), quality (healthy/disease

e Survey in 1x1 km squares
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Survey of landscape elements
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Selektion von Elementen oder Kombinationen
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summary

e Inventories are most time consuming: make
use of existing inventories that can be
modified/adapted like topographic maps

e Make sure graphical qualities a
for the applications envisaged.

e Make people aware of the data qua
Inaccuracies are caused by the selec
processing procedures? Indicate the ty
use the maps are suitable for.

e Data needs in a European framework:
compatibility and comparability for
agricultural subsidies etc > Corine
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Next Steps

and geo-reference them properl

e How to store them in a GIS, taking
account of the envisaged uses and
resultant query types

e How to visualise them
e How to use them
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Landscape ecological mapping in the Netherlands

If phenomena are both susceptible and rare (and therefore have
a high conservation value), they are vulnerable and in need of
protection \
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test area: north part Utrecht province

cartography section, faculty of geosciences, utrecht university




Inventory map examples

e (Groundwater table
® % forest

e Solils, etc
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Susceptibility maps

e Susceptibility of soils to
fertilizer

e Susceptibility of flora to
groundwater lowering

e Susceptibility of soils to
exhaustion

e Susceptibility of fauna to
habitat fragmentation

e etc
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Examples of susceptibility maps
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Diversity or rarity maps
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Vulnerability maps

Areas that are both susceptible and rare are vulnerable!!
This map: Vulnerability of flora to groundwater lowering
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Application of landscape ecological mapping system
e Dectermination of route of high velocity rail system (TGV)

455

a S NN

o 164

=} _:|I_.

=

e b_

irm—.

i —H W
| |!:- A

H =& b o -
s gl
H |

-I :l .:-.;..-

S R

—

s _I_I_I_I'_|"| 1

6ptional routes

J Py
V

Fsemil
ulnErablhty groundwater lowermg g

| o

B Zeer groot

. Groot

.....

——

T

I
= S S S — b | i yof
- = b = | 6 :
o :
! NS B
L e F .
3 L R e
I [ ] e ]
T E ma e
:
H S i et ) I & .
oy | (I
ot T ‘ fliy

|:' Gemiddeld

| Klain




Application of landscape ecological mapping system

Determination of route of high velocity rail system (TGV)
Vulnerability to fragmentation of mammal habitat (1) and birds to traffic
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Number of cells affected for the three proposed routes

Proposed route| Al A2 C
Destruction of earth 30
scientific monuments
Influence of water table 59
lowering on soils
Influence of traffic 149
increase on birds
Influence of fragmen- 69
tation on mammals
total

Conclusion: A1 most unfavourable; A2 and C less unfavourabl
Fragmentation unfavourable in all 3 scenario’s
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Applications

The system enables quick, systematic, country-
wide and flexible use of landscape-ecological data
for decision support, evaluation and scientific
research. It enables to match a-bigtic and biotic
data and deduce consequences o cific
interventions. The data can be applie
-various forms of land evaluation (susc
vulnerability- and suitability maps);
-generating areal subdivisions;
-interpretation and generalisation of monito
data;

-prediction models for scenario analyses;
-evaluation models and large environmental im
reports
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Dominant geomorphological influences
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Dominant soil units
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Open water
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Ecological evaluation

e On the basis of the soil map the potential
vegetation can be determined (climax vegetation)

e On the basis of the vegetation the actual
vegetation can be determined

e By comparing the actual to the potent
vegetation ecological values can be assi
lower the value the further away from cli
vegetation)

e Bonus points can be added for occurrences o
species

e But, if we want to protect our typical landscap
there 1s more than only natural aspects:
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Evaluation of cultural artefacts

e Archeological monuments

e Farm types, important from a cOsgtruction point

of view

e Castles, historical fortifications
e Mills
® Special landscapes - parcellation type

- relation of farm buildin
parcels

- types of boundary structu
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Another project: The scale of the landscape:
GIS with scale characteristics of the Dutch landscape

e How to measure spatial characteristics of
landscape?

e Assess relationships between the pNggrns of
visual vertical and horizontal bounda

e Data: vegetation, buildings, cadastral bo
infrastructure and 1ts locations

e Sources: topographic maps, aerial photogra
(vertical and oblique), horizontal photograph

-‘small scale’ area: one cannot see far

-‘large scale’ landscape: one can see over large
distances (1000 ha) (typical for Dutch landsca
but only 18% of territory)
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The scale of the
landscape:

SOUrces

processing of
topographic
maps by high-
lighting the
relevant
elements and
measuring them
per grid cell

Similar procedures
also followed for
geomorphologi-
cal information
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The scale of the landscape: output
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The scale of the landscape: output
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Open-ness of
areal elements,
(with few to
many vertical
elements)
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Other projects/databases

e \Waterland
e Cultural historic GIS
e Risk maps
e Meetnet/measuring network
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Waterland: http: //www waterland.net
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Waterland : water capacity and velocity
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Waterland

cartography section, faculty of geo
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Risk map

Utrecht
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Bisico-afstand |
Giftig effect afstand 750 meter
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Meetnet landschap /
LandscapeMonitoring system

e Measurement of people’s |
perception

e Monitoring changes in characteri
cultural historic elements

e Local checking (schouw)

e Monitoring changes in characteristic
earth science patterns

cartography section, faculty of geosciences, utrecht university




Meetnet landschap /
LandscapeMonitoring system
(cont.)

e Defining identifying scale
characteristics

e Monitoring characteristic ecologica
patterns

e Monitoring changes in land use

cartography section, faculty of geosciences, utrecht university




Meetnet landschap /
LandscapeMonitoring system

(CC.) rI'\]/Fe'gsurement systems for bio

e Measurement system for the qua
ecological main structure

e Cultgis: cultural-historical GIS + TDN

e AKIS Earth Science information system
(+AHN)

e VIRIS (visual spatial information system
(classification of landscape on the basis of
vertical elements per 1km grid cells)

e Ecological landscape index (+LGN)

cartography section, faculty of geosciences, utrecht university




Phases of Environmental mapping

[ ocal individual
Initiatives for single
elements

Building of monitoring
systems

Integration on a
regional level,
evaluation

*Going underground
because of misuse

cartography section, faculty of geosciences, utrecht university

Development of
modeélg (cf North
Sea)

Integratin
measureme
systems

Development o
automated check
systems

(AHN, TDN,LGN)

From national to
Europe-wide level




Scale aspects

Different
environmental

problems exist at

different scale
levels

cartography section, facult
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