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1. Dasymetric mapping

B JRC

EUROPEAN COMMISSION

EFGS — Lisboa, Portugal

CONVENTIONAL POPULATION MAPPING
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CONVENTIONAL POPULATION MAPPING

o + rely solely on the zoning layout

heterogeneous size.

o Lt + / 0 MAUP!
o .+ assumption of homogeneous distribution $ + +
+ %+ !
o " physiographic features are not considered + $ %
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DASYMETRIC MAPPING
LI + dasymetric mapping techniques +
!
o * cartographic technique whereby ancillary

thematic data is used to configure the spatial distribution of a quantitative variable

reported at coarse regional aggregation

« * +

* Downscaling- +
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DASYMETRIC MAPPING
Source zones Ancillary data Downscalled
! population
Census tracts Land Use / Land Cover
b i
Conceptual |
dasymetric !
model 3
Langford (2007)
a b "
Raster N Y1 PP e e P
dasymetric > é 2.73 [ 964 |12.65 | 12.65| 1265 [12.65
model 3 373|373 |12.65 | 12.65 | 12.65 [12.65]
373|393 |3.73 (373

Sleeter and Wood (2006)
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DASYMETRIC MAPPING - ANCILLARY DATA

where population lives

Ancillary data extracted from
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LAND USE / LAND COVER AS ANCILLARY DATA

e .+ choice +

5 +

often based on data availability
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¢ Land use / land cover (LULC) is usually a good predictor of where people live

. ( 5 $ 8 $ +
L] 6 (
¢ LULC are thus commonly used +
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2. Scope & objectives
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SCOPE AND OBIJECTIVES

PRIMARY OBJECTIVE
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FINAL OUTCOME
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SCOPE AND OBIJECTIVES

SPATIAL SCOPE

EU 27*
+
Norway
+
Switzerland
+

Micro States
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3. Methodology

"#

$ % $




B JRC

EUROPEAN COMMISSION

EFGS — Lishoa, Portugal

for
Environment and
Sostinabiity

12-14 October 2011

Finer

themati OVERALL WORKFLOW

v
CLC CLC refined
(initial ancillary _CLC } (final ancillary
data) refinement data)

T T T T T T T T T 17T
[ 100 meter cells [] Disaggre- \ Population |
(target zones) ] gation T maps ]
I approaches T a1
Population at A ti Population at
commune level ggregatio } NUTS3 level
(source zones) n (source zones) Validation

Disaggre-
gation

TTYTT 1]
|| FinalMap ]|

B JRC AR

EUROPEAN COMMISSION
EFGS — Lisboa, P

itute for
Environment and
Sustainabilty

12-14 October 2011

gal

3. Methodology




B JRC ALK

Insiitute for

EUROPEAN COMMISSION Bt b

EFGS — Lishoa, Portugal 12-14 October 2011
Finer
thematic
maps

CLC CLC refined
CLC

(initial ancillary } (final ancillary

data) refinement data)

STAGE 1:

( CC&:z;

B JRC AR

Institute for

EUROPEAN COMMISSION Invirsnmen oed
EFGS — Lisboa, Portugal 12-14 October 2011

REFINEMENT OF CORINE LAND COVER 2006

Main advantages of using CLC:

o ) "7 &Il &Iz @!

Main disadvantages of using CLC:
e  $ -8A + !
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REFINEMENT OF CORINE LAND COVER 2006

¢ CLC change map;

¢ Soil sealing layer;

¢ Tele Atlas® Spatial Database;
¢ Urban Atlas;

e SRTM Water Bodies Data.
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cici 3 cicn |—-—>| CLC_r2aa |— CLC_r2ab
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Relevant results:
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3. Methodology
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DISAGGREGATION APPROACHES

Approach M1 Approach M2 Approach M3
Source pop. data 0 .6) *° &::; < 5 6#
Ancillar d C (@2z¢ C &z
ncillary data ( ( ) G
Disaggregation ' = * *
rules/algorithm = ==

* Gallego, F.J. et al. (in press)

** Adapted from Briggs D.J et al. (2007)

*** Adapted from Steinnocher K. et al.
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DISAGGREGATION APPROACHES — M2

1. A multiple regression model was defined:
P =B + BraUA + B11,UA 1, + Bri3UA 5 + &

P, = Total population at NUTS3 level (dependent variable)

12-14 October 2011

o = intercept ( $ +

.6)

. = coefficient of CLC_r class ¢ -==21'5:::::-1 qG

$+ +

UA, = Urban Area of CLC_r class ¢ (explanatory variable)

& = Residual
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DISAGGREGATION APPROACHES — M2

2. The regression was applied in three strata:

Strata (NUTS3)

PopDensity Adj-R2
6 "1)& + 5+ 1 288
6 & )&L1;A + 5+ o 2A"
6 ) JA + 5+ 2K

3. The obtained coefficients were transformed in weights
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Coefficients Weights
6 6 & 6 ) 6 6 & 6 )

(P &? K" DD &AA ";LD?) } C (P :)D: : AKD © A?

((F™& &L ;D: K& ;)" D& LL& ((F™& )& &;K s &

C(F" "? DL ): &?; ;5 DL& C(F" : 8A? "DD &

z L; A:D ;" D& )'LAL z '
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DISAGGREGATION APPROACHES - M2

4. Disaggregation based on the weights

<8 .6) 6 & M 320,000

Calculation example

nr. Pixels (P) weights (W)

P*W share_pop

total_pop | Pop. Density

CLCr_111 JA: = AKD " K && 8E 70,464

CLCr_112 YAz T &K )7L KA ADE 145,871

CLCr_113 VAL :"DD &D" 2K )&K:E 103,665
) A: " DL:)& ":z:E | 320,000!

201.33

97.25
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DISAGGREGATION APPROACHES — M3

constant k at NUTS3 level s, for each land cover class c:
— £
ks - Ps/ c (UAcs Sc)

k = constant in NUTS3 s
P, = Total population of NUTS3 s
UA, = Urban Area of CLC_r class ¢ in NUTS3 s

S, = Mean soil sealing degree (1 - 100) of CLC_r class ¢ in NUTS3 s
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1. Find the ‘relation’ between Population P and Mean soil sealing degree S, through a
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DISAGGREGATION APPROACHES — M3

2. Disaggregate:

Des =ks * S¢
D, = Population density of CLC_r class ¢ in NUTS3 s

Calculation example

LS

for
Environment and
Sustainabilty

12-14 October 2011

NUTS3

Popula Nr. Pixels Mean soil sealing K ! Pop. density | Population
tion | (P (P& CCP™) | COR™ CCF™e ((F™) foler 111 Qer 112 @ce 113 | (P (R

& ((F™) | Total

/.88 251,280 K K";; ":DA D; A" &)| :ASCl 456 268 123 ;"D "LL; ™)) )?; i251,280
7.78) hasa1zj v aKe&  A?:L D; A& | KDLl 420 254 136 KK ;";8A  D: “8& 146,41
/."8K 1222,205 &))" A DD AK 8| )21 @3 211 126 &g ;2L7A “A:aDt 292,205
/."8A 123,653 T )% DA D) A& | &l 233 146 78] © AK:I@A  5? ;8D 1123653
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4. Results & validation
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DISAGGREGATION APPROACHES — RESULTS
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DISAGGREGATION APPROACHES — RESULTS
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Results aggregated
at 1km cells
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VALIDATION

- Total Absolute Error (TAE)

n
Ry =P;— P TAE:Zlel
s=1
Calculation example
NUTS3 COMM Real Pop ESt:‘;:ted residual |residual | R(;I::::e
T<A™ 7<8)":z "DK;&| ) D&: ) D&: & "E
T<&A™  T<&)":: "5 KL?| ™oL HEEL ?)E
T<&A™  T<&)":: "L &&K ?) iK: 1&) ADK &) ADK & "E
T<@A"  TR)"::; "1 D22 "K&;) ))iK ))iK ):?E
T<8A™  T<&)":"& ") AL&| D Y &L2L &L2L & 5E
T<A™ 7<8)":8& &"L?; &; L?" K??A K ??A &&?E
T<&A™  T<&)":)) "? KA) &K K"K| K2:" K2;" &A AE
T<@A"  T<&)":K: &" D)A 8A :?) ) &AD ) &AD "K 2E
TRA"  T<R)"IKE &LL; )l &)" &)" D)E
T<RA"  7<8)":K) NED) )A2"D " DAA " DAA AKE
z Az A"
popuI:;toaI: BLKIOA Abs. .:::: % "D K&E
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VALIDATION — RESULTS

Some conclusions:
Total absolute error per commune classe

& )

i "
.t
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M3 _TAE(%)
) ¢
===
+ 1 |
+ + I 1
| 1
M B
+ $ + } <1000  1000-  2,000- 10,000- 50,000- >200,000, All
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Estimated population
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VALIDATION

Scatter plots: Actual vs. Estimated population at commune level

Actual and estimated population at commune level Actual and estimated population at commune level
Communes bellow 1,000 inhab. Communes between 1,000and 2,000 inhab.
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VALIDATION

Scatter plots: Actual vs. Estimated population at commune level

Actual and estimated population at commune level
Communes between 2,000 and 10,000 inhab.
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Scatter plots: Actual vs. Estimated population at commune level
Actual and estimated population at commune level Actual and esti dpop 1 at level
Communes between 50,000 and 200,000 inhab. Communes over 200,000 inhab.
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