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Habitat and Population

MW % Percentage of total world population
% Percentage of total land area on earth

Tropical forest/ shrub crops -
Dry lands and deserts -

Mediterranean shrub overgrowth .

Living area in the mountains -

Semi-forested areas -

Grassland areas -

Temperate to cold area -
Arctic/tundra area

0 10 20 30 40 50 %



Economy and density

100 inhabitants km. R=

Palaeolithic (Eng.) 100
Mesolithic (Eng.) 30
Neolithic (Eng.) 10
Iron Age (Eng.) 3
Middle Ages (Eng.) 1
Industrial society 0.1

km. radius required for survival of 100 inhabitants

Palaeolithic (Eng
Mesolithic (Eng
Neolithic (Eng
Iron Age (Eng
Middle Ages (Eng.
Industrial society
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Human living

1 Living room 3 shops
2 Storage places in the neighbourhood 4 community building
5 inner courtyard

living in storeyed buildings

Historical floor plans of dwellings that reflect the
transition from hunting into agriculture



Population growth
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Methods of contraception

infanticide abortion restricting coitus
Food gatherers and hunters
Australian tribes (the Aborigine) + + -
Tasmania + + -
the Bushmen + - -
Indians + + +
Eskimos + + -
Arable farmers
Indians + + +
Africa + + +
Oceania + + +

+ confirmed cases

- no reported cases




Demographic crisis in Meulan,
near Paris 1693-1694
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Population development
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Uncertainty

20 min

20 min
: )

20 min
Chaos(gen,3

Chaos(gen,2)

Chaos(gen,4) A
15 min A

SRR/ e By A R |1k
/ / ,

5 min 5 min / /

Population

Population

Population
AN

1900 2000 2001

0
2000 2001 1700 1800
gen(70 ... 84) x 25

0
2000 2001 1700 1800 1900

0
1700 1800 1900
gen(72 ... 84) x 25

gen(70 ... 84) x 25

Chaos using Chaos using

Chaos using parameter
parameter a =3 parameter a =4

a=2



Demography
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Densities



World densities
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Gross, net and tare

Higher level

gross

Lower level

net
gross

net

tare

tare




A binary legend

m nominal radius

binary legend

Name frame frame grain net|tare

Global 10 000 000 1000 000 continents|oceans

Continental 3000 000f 300000 habitable lands |lakes and w aste lands

Subcontinental 1 000 000f 100 000 urbanised areas|rural areas

National 300 000 30000 urban netw orks|landscapes

Subnationaal 100 000 10 000 urban regions|landscape parks

Regional 30 000 3000 conurbations |tow n landscapes

Subregional 10 000 1 000 tow ns, quarters|tow n parks

Urban, local 3000 300 districts, villages|district parks

District 1000 100 neighbourhoods, hamlets | neigbourhood parks

Neighbourhood 300 30 ensembles|dispersed greenery

Ensemble 100 10 lotsJopening up (access) area

Lot 30 3 houses|gardens, patios

Dw elling 10 1] living rooms, studies, bedrooms|inaccessible space, w et rooms, circulation and
storage spaces

Room 3 0,3 sitting areas, dinettes, beds|w alking area, cupboards, closets, window sills

Place 1 0,1 action-surrounding space|commodities




(Sub)continental densities

nwoners per km?
| minder dan 1
I 1-10
10-50

] 100 - 200
B 200 of meer

Stad met

meer dan 5 miljoen inwoners
QO 1 miljoen - 5 miljoen inwoners
O 500000 - 1 miljoen inwoners

Continental densities Subcontinental densities Legend



The Netherlands

The Netherlands as a whole counts more
than 42000km? (sea excluded) and

16300000 inhabitants,

that is about 390 inhabitants per km?2 (about 4
inhabitants per ha)

with extremes ranging from 0 to 20 000
inhabitants per km? if you take smaller areas
into account.




Land use

The reciprocal of population density is land-use.

The advantage of a land-use unit is that different destinations of
use can be discerned.

In the Netherlands, the land use is about 2700 m? per
inhabitant, roughly divided as

1500 m? of agrarian land per inhabitant,
500m? of water,

300 m? of nature areas and forest,

300 m? of urban areas and infrastructure,
100m? industry and recreation.



Residential area

« Of this 300m2 urban area, only about 160m2
are ‘residential areas'.

* According to CBS’s definition of ground
statistics, these are
— homes with
— green areas,
— hardened surfaces and

— primary facilities, such as shops, schools for pre-
school and primary education, as well as other
residential facilities such as caravan camps,
house-boat harbours, service flats, etc.



160m?2 Residential area per person

= 4 The residential area per
T g inhabitant varies in space.

o &I In the West of the Netherlands,
R 7 an average of about 100
fo 2 L . hall square metres of residential
:o “ 1-._\‘ area is available per inhabitant;

/ S 2, _,\' : o o \ \ .
/o Tt g !. in East Groningen, about 300
r/;’o e - __.-r":: % \": m2 ;

and in a number of other

g DO 3 places between those two

n’.‘\'_'j_;_g_:_'_:_‘_}- i extremes, about approx. 200
T2 m2 per inhabitant.
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Linear versus compact
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Same surface black and white (24 squares )

(Tummers-Zuurmond 1997)



Growing land use
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Extensions after 1965

1965

Interpretation (tentative)

1995

If one divides the density of inhabitants by the local number of occupants per
household, then one arrives at the local density of homes.

However, since WWII, the number of people per household, especially in the towns,
has dropped from about 5 to 2.5; and this number continues to fall.

This, by the way, was the main reason for scarcity of housing in the later post-war
period, and for the urban explosion after 1960.
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Urban investments




Drawmg reglonal den3|ty

Population statistics per municipality, drawn as circles of 3, 1 and
0.3 km radius of 100 000, 10 000, and 1000 inhabitants (300m2%/
inhabitant).

These circles represent the built-up area such a population needs
at average in The Netherlands. Their location is roughly
determined by the urban topography read from the map.



NROS

~126x10 000
. 1187x1 000

L T I 50km Inhabitants represented as 300m? built-up




Municipal plans

Nieuwe Kaart
57x10 000




Interpreting TKA, H+N+S, OMA

Centrum Stedelijk Wonen JZEEs
3574 ha EEEEEESI

Groen Stedelijk Wonen
4941 ha

Centrum Dorps Wonen g
5166 ha o aszal! %

Bedrijventerreinen
6200 ha

Recreatie Bedrijven
2000 ha

Recreatie + Sport
10 872 ha

Bruto oppervlak
10 000inw O .m

Sk

100 000inw




, OMA
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Interpreting Snozzi



Contribution Snozzi

Snozzi

9x100 000
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Location of dots from urban to rural

Stedelijk centrum
Stedelijk

Groen stedelijk
.--.. Dorps
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Misleading surface representations
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Disappointing references

If high densities are reached and used as a reference elsewhere, the
comparison could be very disappointing.

The residential plans for Amsterdam harbour islands reached very high
densities, often used as reference that such densities can be reached

without loss of quality.

However, when taking the surrounding water into account by measuring
the reached densities, their value would be much lower.



Loss of design relevant qualities
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Extreme gross and net dots

Gross dot
(inclusive urban
facilities)

R=300m ~ 300 000m2 ~ urban area 1000 inhabitants with 300m2

r=100m ~ 30 000m2 ~ floor space 1000 inhabitants with 30m2



Interpreting H+N+S Pampus




Interpreting Hosper Pampus




Interpreting TKA Pampus
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Interpolating plans to
50 000 inhabitants each

to compare states of dispersion (form)



Ten kinds of urban density

Min. radiuJ M ax. radius

Digits| Min. area Max. area bminal radil Gross Tare
Smin Smax R min R max R..| name of area including for example
m? m?2 m m m subtracted on low er level
landscape parks, metropolitan
10 | 1000000000 9999999999 17841 56419 30000| metropolis infrastructure and facilities
tow n landscapes, conurbarion
9 100000000 999999999 5642 17841 10000 conurbation infrastructure and facilities
tow n parks, tow n w ater, town
8 10000000 99999999 1784 5642 3000]tow n, tow n quarter infrastructure and facilities
district, district district parks, district w ater, district
7 1000000 9999999 564 1784 1000| quarter, village infrastructure and facilities
neighbourhood parks, small w ater,
neigbourhood, neighbourhood infrastructure and
6 100000 999999 178 564 300| hamlet facilities
small public green area residential
5 10000 99999 56 178 100|ensemble public space
urban island, pavement directly opening up
property, building building complexes, open space in
4 1000 9999 18 56 30| complex private parcels (lots, plots)
parcel, plot, lot or
3 100 999 6 18 10| building gardens, unbuilt places, patios
2 10 99 2 6 3| building segment, rooms, unbuilt spots
1 1 9 1 2 1| building part




Conurbation density. .

® 1000 inhabitants
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You can count the dots per grid cell to determine the local density per km=2.
However, it is better to make a mask of 1km?2 and shovel that mask over
the drawing to find the highest density. Multiplying that figure by 100 gives
the density of inhabitants per ha. Dividing it by the average household size
gives an estimate of the number of houses per ha.



Town density,,

Town densities are incomparable if you do not precisely define
the boundaries of the towns compared.

To determine the main national subsidies for municipalities the
distance between buildings has to be less than 100m to
determine the ‘built-up area’ as a factor in subsidy calculation.

That mainly means excluding ‘open area’ like agricultural areas,
natural areas and parks larger than 100m in any direction as
tare surface of higher order.

The question if you have to include national or regional
highways and waterways crossing the town and other facilities
to calculate density has to be solved.



inhabitants

District density,, .
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Neighbourhood density, .
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m2 Map cutting
- m2 Non district surface of higher order

o - m2 Neighbourhood infrastructure and
- m2 Common district surface facilities

= m2 Gross neighbourhood (a-b - c) = m2 Net neigbourhood (d - g)



Variables of Neighbourhood density

o O T o

- X

033

m?2 Map cutting

m? Non district surface of higher order
m? Common district surface

m? Gross neighbourhood (a - b - c)

m? Gross Ensemble (d - g)

m? Total floor surface

m? Non-residential surface

m? Non-residential private surface (ca. 60% j)
m? Total private surface (k + u)

m? Ensemble public surface (h-l)

m? Total built-up surface
%built-up, 100xGSR or GSI (100*n/h)

§<C'-"(nﬂ.Q'O

Number of houses
Gross house density per ha
(10 000 * e / d)

m? Common neighbourhood infrastructure and
facilities

Average dwelling occupation (inh./dwelling.)
Inhabitants per hectare ((e x p)/(h/10000))
Net residential surface (h -j)

m? Housing floor surface (gf.+storeys.)

Net house density (10000 e/r)

m? Private residential surface

m? Public paved residential surface

m? Public green residential surface (r - u - V)
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Five kinds of density

for example expressed as GSI

% floor space on gross neighbourhood (i/d) 114% 1.14
% floor space on net neighbourhood (i/h) 117% 1.17
% floor space on net residential surface (s/r) 119% 1.19
% floor space on a particular ensemble 133% 1.33

% floor space on a particular town island 140% 1.40



Private, pavement and green

Private to be sold>

10%
80%
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20%
30%
40%
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60%

Pavement >

floor space

private unbuilt

public paved

public green

B BN B 100m
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Ensemble density. .

The division of a neigbourhood in ensembles mostly results in
homogeneous residential or non residential areas.

So, on this level that functional distinction will no longer play an
important role.

We can concentrate on basic formal surfaces as

total area A,

built-up surface B,

floor surface F,

private surface P,

non-specified public surface A— P

and average building height or average number of storeys S.



Ensemble density. .

The gross ensemble surface A is equal to the net
neighbourhood surface.

So, neigbourhood infrastructure and ~facilities are
excluded, and there is only one basis for density: F/A
(FSI, or better FSR).

The coverage of the total surface A by buildings B/A
(GSl) is a primary variable.

B multiplied by the average number of storeys S (if
facades are vertical) produces the floor surface F.



%Floor
250

Space mate (Permeta)
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100 90 80 70 60 S50 40 30 20 10 0 %Unbuilt (open space)

If F=S * B, then F/A=S * B/A.

To compare ensembles with different A, Permeta draws a diagram called Space
Mate, plotting F/A against B/A. Both are given here as percentage of B and F from
the total area A.

50| 4

Moreover, the diagram is extended from 0 into 100%. So, B on the horizontal axis
includes also unusual, mostly theoretical high densities.



More than 50% built-up area
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High rise
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Urban island density,,

. Standaardverkaveling

fill in, dubbleclick

01 Plot surface [m2)

02 G.floor surface [m2)

03 Number of storeys

04 Roof height [m)

05 House width{m)

06 Number of plots/block
07 Width garden aside(m)
08 Length block + gard.(m]
09 House depth(m]

10 House volume [m3]

11 Floor space [m2)

12 Plot length{m]

13 Tat. length garden [m)
14 Rear garden([m)

15 Front garden(m)

16 Width ped.pavement [m)
17 Width green verge[m2)
18 Width parking space [m)
19'Width road (m)

20 Path round the back [m)
21 Verkavelingsdiepte [m]
22 Total surface [ha)

23 Density(houses/ha)

24 Common green fields(m2)

25 Paved area[m2)

26 C.green per house[m2)
27 Paved per house [m2)
28 Floor density[m2/m2)
29 Number of houses

30 N. of parking spaces

Numb. of houses 28

IS [=] B3

Save l Neighbourhood ] Block (c) Prof.dr.ir.T_.M. de Jong
west | east | noth | south |
100.00 {100.00 |120.00 |100.00 i
40.00 | 40.00 | 40.00 | 40.00 !
200 | 200 [ 200 [ 200 lo— -
0.00 0.00 0.00 0.00
5.40 5.40 5.40 4.20
6.00
0.00

1.80 1.80
0.00 0.00
2.40 2.40
3.50

Perhouse 1.00 parking spaces;

Density 63.34  houses/ha. FSI 0.51

105.00 m2 for sale; 0.59 m2green; B1.88m2 Paved area, i.e. resp.

Surface: 8765 m » 5044 m= 044 ha

B3 ;

Scalel :

0 en 37 %

1000




Multiplying urban islands

. Netwerken M= 3

Save I Block l Neighbourhood (c) Prof.dr.ir.T_.M. de Jong
fillin, double cick | e
—— |vert. |hor. [dens. | width |
v <4 >h xh h< ¥
02Main street(300m) [V <jv 3] 3.00 = 5.00 10,00 o
03Road(1km) ¥ <> 300 [500 20000
04City motorway(3km) [~ <> 300 [5.00 30,00 o
D5Loc. ™ <M 300 [3.00 40,00 o
[~ <> 200 [3.00 50.00
[~ <v¥>[ 300 [300 £0.00
[~ <473 300 | 300 70.00
11Ditch{100m) v <95 100 [ 1.00 1.00 d
125loot{300m) vV <93 300 [ 500 3.00
13weteringllkm) ¥ <v7>[ 300 [5.00 10.00
7> 2.00 [ 500 30.00
<> 300 [3.00 100.00
I(30kr <[ 300 [200 300.00
00m)
18 ict park(300m)
19City park[1km])

20T own landsc.[3km)
21Block(10

24Urban(3km]
25Lacal(10km)
26Regional(30km)

27Subnational(100km)
28N ational[300km) I

29Intemational(1000km

30Global(10 000km) L 0.400km

Scale1: 10000




Nature potential




Built up and Nature

Sand (dunes)

Built up area




BuiltUp




Networks




Investment




Population x 10 000
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Different states of dispersion
per level of scale

30k Legend
CC CD g
\QLI()
() - B name radius inh.
\ " | . A( 5 agglomeration 10 1min
O ity 3 100 000

village/district 1 10000
O city-landscape 3 <1000

O landscape park 10 <100 000

landscape 30 <1min
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Inwoners

Inhabitants generating facilities

10

1000
100000
10000000

Parlement
Zwembad

vrouwenopvang

Museum voor volkenkunde
Toeristeninformatiebedrijf

Kleding- en textielreinigingsbedrijf

Glas-, aardewerk-, cement-, kalkindustrie

Post- en koeriersdiensten en telecommunicatiebedrijf

Goederenvervoerbedrijf over de weg

Duurzame en overige consumptie-



Inhabitants per facility



Intensity of use

hr/resident*year m?/resident hr/m?*year

ACTIVITY

Shopping 238 2 135
Gowvernment, etc. 61 1 102
Social/cultural 539 8 70
Learning away from home 374 6 62
In and around the house 6552 137 48
Transport & communication 33 2 22
Other seniices 77 4 19
Trade 51 3 17
Industry 185 30 6
Moving 387 91 4
Building firms 71 20 4
Recreation 162 47 3
Sport 36 17 2
Public utility companies 8 10 0.8
Exploitation of minerals 1 5 0.3
Agriculture 11 1667 0.01




Life style

daily Am | going home early or |Do | give priority to (a) the family

late today? or (b) to work?
weekly |This weekend: will I be (a) at home or (b) am |
going out?
yearly |This year: will I be (living and enjoying

recreation) (a) with someone
else or (b) alone?

<tradition-directed opportunity-directed>
A S1 S2 B
daily rhythm a a a a b b b b
weekly rhythm a a b b a a b b
yearly rhythm a b a b a b a b




Political programmes

In a radius of 100km 30km 10km
subnational | regional | subregional

Liberal

Socialistic

Christian-democratic

OO0
O|O10|0
Ol10|0|0

‘Purple’




National spatial planning

In a radius of 300km | 100km | 30km 10km 3km
2"d National plan |Bundled Deconcentration
theory C D C
practice D C D
39 National plan  |Structuurschets Verstedelijking 1978:
Socialist period D C
Structuurschets Stedelijke Gebieden 1983:
Liberal period C D C
4" National plan |Compact city: nodal points
C C D C
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5th




Dutch
heritage

L)

. B S

] Riviermondingsvegetatie B Eiken-beukenbos
=Sl Zoutvegetatie |t Dennen-sparrenbos
B Rietmoeras/Moerasbos [ Duinvegetatie

= Rivierbegeleidende vegetatie [| Warmteminnend eikenbos
| Atlantische dwergstruikheide [ Hoogveen

[ | Berkenbos




Land-
scapes

Droogmakerijen
Grote wateren
Heuvelland
Hoog

Kustzone
Laagveengebied

Rivierengebied

Zandgebied

Zeekleigebied







: Zeer grote betekenis:
areness -
[P Veenontginningen

I Oude zeekleipolders

Grote betekenis:

B Wadden

| Duinen

(= Jonge zeekleipolders
8 Kommen en stroomruggen

Vrij grote betekenis:
.| Veenkolonién .
[ | Essen en kampen %
|| Stuwwallen
I Zoute en brakke estuaria

4
A
>

[ Stedelijk gebied

=



28 De potentieel natuurlijke vegetatie van _
Nederland en aangrenzend

POtentiaI gebied /&d‘ (gl
vegetation

LEGENDA

1 Kweldervegetatie met 0.a. lamsoor en
kweldergras: overgangen van zout naar
zoet milieu

2 Duinheide, -grasland en -struweel, duin-
berkenbos en -eikenbos, berken-
zomereikenbos

3, 4 Moerasvaren-elzenbroek e.d.

5, 6, 7 Essen-iepenbos e.d.

8 hoogveen e.d.

9 vochtig elzen, berken, zomereikenbos

10 droog berken-zomereikenbos

11 vochtig wintereikenbos e.d.

12 droog wintereiken e.d

13 eiken-haagbeuken e.d.

14 gierstgras-beuken e.d.

15 veldbies-beukenbos met eik

16 beukenbos, elzen- en essenbronbos
e.d.



Human impact
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Intensity of use

- wonen
gebruiksintensiteit
Z2  hoog

e laag




raditional and current processes

a traditionele landschapsecologische processen (19e eeuw)
‘t:r':i,w!xl-l:!,u_/; houtwa houtwal
beek hootland welland |weg boerderij akker heide met schapen
strooise

mest mest plaggen
hooi, plaggen nest I 4]

LN A 4 »
Y, ._m

;v:"’ . b - ",:.r_., ' { _ o X
§ 1 PR ~Tak3l [ s ! - - o . . I 3 s 4 ‘,
. Yﬁ(\ X ‘f 7] NI K B S S
M pN —

: - - - ; _grondwatercs

toename vochtigheid
toename natuurlijke voedingsbestand

intropogene concentratie van voedingsstoffer,

b huidige landschapsecologische processen

beek populier weg
gekanaliseerd welland weiland boerder) akker weiland naaldbos

kuilgras

kuilgras ] S
s - AT W Tl
' a RIS Pl i v r* ] RS

antropogene spreiding van voedingsstoffen
~- ~ - v



Residential development

according to Steegh and
Visscher (1972)
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Zuid-Limburg

dalrand

beek

beboste dalflank
nederzetting

bouwland

grasland met houtwallen




Residential developent on Sand



QY QO \
. : \
* . \ {
O I l heide ‘ - N
sSan | i 3 i fh
| N - NRL7
. ,:' [ . N | o,
-’ o W /l“ \\:
L - > gkker ‘
-7 bel’k — . ’ ‘
l Z . heide
l g X tenure

VLASSELO
1000 |

1000 na Chr.



1200

/

™
!
4

3

gy
9




On
sand

1700

Irf,l
ki
!? -
-

«®

Q\l\\lilf““‘l‘

;
§

an N \\\\\\“ te
N

VLASSELO
+ 1700

\
SALRRTRTRTRNIT

’
{3
"‘l.'



VLASSELO

1900

-
-
(@)
~—



Essen langs beekdalen




Noord-Brabant

1. duinrug

2.ven

3. beek

4. broekbos

5. nederzetting bij oud
bouwland

6. grasland op
beekvlakte

/. cultuurland buiten
beekdal

8. aangeplant bos




Noord-Brabant

«C CityDisc / TDN




Centrale Slenk

1. weg

2. grasland
3. akker

4. bosrelict
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Duinlandschap waterwinning




Residential developent on Peat
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Terpenlandschap
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Land consoliation
(Ruilverkaveling)




