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Peri-Urbanization in Land Cover Change

Talpel- Taoyuan Area

Urban Sprawl
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Global environmental change
VS.
the role of urban area ?
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Peri-Urbanization in Taipei- Taoyuan Area

OTaipei-Taoyuan Area Total Population
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Peri-Urbanization in Taipel- Taoyuan Area

OLand Cover Change

Unit: km?
1990 2006

forests 2262.06 2124.79

Agricultural/open fields ~ 480.25  319.61
' Built-up lands 678.16 1071.43

Water body 238.19 141.56

1990




Peri-Urbanization in Taipel- Taoyuan Area

OLand Cover Change

B Comparison of land cover
between 1971 and 2006

Unit: km?

Urban Non-urban -
planned planned — —
district district -
Forests r lann istri
rests — 92.14 | 200.08 Urban planned district
built-up areas A

Agr/open 143.07 S

built-up areas | T T T




Peri-Urbanization in Taipei- Taoyuan Area

OLandscape metrics

B urban area 1

B number of urban patch(1971~1990) %

B mean urban patch area(1971~1990) |

B edge density of urban area 1 —g—Urban planned district

B Fractal dimension index 1 ~&-Non-urban planned district




Peri-Urbanization in Taipei- Taoyuan Area




Peri-Urbanization in Taipel- Taoyuan Area
Land cover, Economic productivity, Population

¥
Urban Sprawl

1971~1990 1990~2006

Most intensive
High intensive
Medium intensive
Low intensive
Least intensive




OEmergy synthesis to include both human and
nature for evaluating the work of nature.

B value : the environmental work supporting a
product or service.

B energy mass —solar emergy

Oimpact Matrix to identify systemic roles of
ecosystem components.

B influence between system components




O Urban ecosystem — Taipei-Taoyuan Area
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O Example : Forest
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O Example : Paddy Rice Field

surface water
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esu o Impac atrix

Forest ecosystem Riparian Wetland Agr. Production Surface Water
From e JANSS
ro Soil water Soil Nut. Biomass Soil Water Biomass Soil water Soil Nut. Biomass Upstream ' Down Stream ' Ground water ~ SYSt€m

Renewable energies 6.E+20 1.E+18 2.E+20 q
forest ecosystem
e 6.E+20 LE+21
o | co—
Soil
nutrient B = 2E+20
- Ground Water in Forest area —
. E+ E+
Riparian Wetland H I h ACt I Ve =
= 1 g Agricultural Crop sBe17
Water E S u m 2.E+17
somass Upper reaches of stream e
Agr. Production \ j
Soil water
G 2.E+20 LE+20 3.E+20
nutrii?litl H H I g h PaSS Ive 2.E+21 7.E+18 2.E+21
Biomass I S u m E+21 0.E+00
Surface Water
Upstream \ / l . l .
J H.o1 | 1.E+21

Agricultural Upper reaches Urban
Crop  ofstream

Ground
water

6.E+20

Total Sum(TS) 2.E+21 2.E+20 2.E+20 6.E+17 2.E+18 6.E+17 8.E+20 2.E+21 4.E+21 4.E+21 L.E+21 8.E+20 5.E+21
Quotient(AS/PS) 2.E+00 8.E+05 1.E-06 5.E+04 1.E-01 0.E+00 7.E-01 8.E+04 7.E-01 3.E+00 2.E-04 4.E-03 2.E-01




OSystem grid with summary of results
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OChange of ecosystem service due to land
cover change.

1971~-2006
B Urban System is
more reactive
B Agricultura B Upper reaches of
System is less stream is more

critical active




X
-
S
=
O

d
@)

=

T

=
O
=
e

O

SR
P

qn\wmﬂm
PR Lol e

ey gy
ced e g
»

-
-
=
B

—
P
T
S Fppes
SR T
b . " —
1] -
g AN it R
e e
T L EEED
o Lo R MW

“t:ié‘:)?
o
reePoanny
P
R e
i
%
::‘:: g
syeekt
e
T
maaEann
Pt
3
¥
g
vy
:
:

-

Y ¢ 3 PRt
- e
PR F Y i
o 3
ey of . T
FEEE € BEEE
o Mt
A 1
R
SEEEERE B
e
R e
CELTTIPREE
Ly %
(3t on s - "1
AR S Sy

e
P
P
Py
-}
-
o

fgj!
Pl
P
e
-
R
=
= =
aa
Py
pey
e
#r
B4
o)
-

I
R
SEr

e
Sy
L Py

e "

aal
S
L
e

X

.
PRk
y

ey

Ospa

©

l
ati

Ta
Sp

adaptation

olitics &
Economy

Global
Environmental
nge

effect

impact

-economic

Social
change in Taiwan




Concluding Remark

million ageing age super-aged
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Peri-Urbanization in Taipei- Taoyuan Area

OUrban Sprawil

B Economic productivity

B Land cover
1990 2006

Il Forests
Agricultural/open fields

I Built-up lands

[ ] Water bodies



OEcosystem vs. Services

Ecosystem Hatusel

Ecosystem Agricultural Production Area Surface water
Area
SerViceS Riparian | Paddy rice | Crop Range ;
Forest L field land Orchard lands Fallow | Agriculture | Upstream | Downstream
PO 0 g SE e
Food [ [ [ [ [
Fresh water [ o

Regulating Services

Water regulation o o [ [
Erosion regulation [ [ o
Water purification and
[ [
waste treatment
Cultural Services

Aesthetic values o [ ) o [ ) ] ) [ ) ) o

Recreation and
ecotourism

Supporting Services

Soil Formation o o

Primary production

Nutrient cycling [ o o [




