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OVERVIEW

«® GEOSTAT 1B

=% Production Process

% Specify needs, Analyze & Design
=% Data Collection

% Geo-referencing Framework

«® Generating Population Grid

«% Analyzing, Testing & Dissemination

«% TheWay Forward...
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GEOSTAT 1B

= GEOSTAT 1B Project

- ESS net project financed by European Commission
- Multi beneficiary project — Norway, Bulgaria, Czech Republic, Estonia, Portugal and Finland

- Started 2012, duration 24 months

=% BNSI joins to GEOSTAT 1B as absolute beginner

- Bulgarian NSI has not practical experience in grid production and disaggregation methods

- No production of Grids at National level
- Not enough sources of high resolution Spatial data for whole territory of Bulgaria

=3 Tasks of BNSI in the Geostat 1B Project

- Population distribution of Bulgaria per 1 sq. km grid net - INSPIRE compliant

- Geostatistics by Disaggregation or mixed methods
- Use case studies to illustrate the advantages with the use of datasets produced

according to these methods
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PRODUCTION PROCESS

Build . Generate Analyze
Data

Collection

Geocoding Harmonize Population Test Disseminate

Framework Grid Validate
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SPECIFY NEEDS, ANALYZE & DESIGN

- Specify needs according the tasks of the project and available data sources

- Census 2011 data

- Point-based data - in our case address locations
- Area-based data

- Methods for generating population grid

=2 An alyze every available source for coverage and incompleteness
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SPECIFY NEEDS, ANALYZE & DESIGN

=% Design of the approach ~ _.-----. .
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DATA COLLECTION

Dataset Tvpe Coverage Coordinate
o : systems

T T T I L R
comstrumersionsven | wentmen | | sommmo Jvs

Centroids of parcels PARTIAL 1970, Sofia, 1950 Bulgarian Cadastral Agency.

Borders of Administrative Units Area-based FULL WGS 1984 35N Mm.lstry 9
Agriculture and Foods
High resolution populated and build-up PARTIAL Ministry of
areas with land use and settlement codes ArR g (~95%) RS Agriculture and Foods
Urban Atlas PARTIAL | ETRS89_LAEA EDCG iaglonal and Urdan #ollsy,

=3 Difficulties

:j Coverage and Incompleteness of the data :j Formats of the datasets

:’ Harmonization of the coordinate systems :j Working infrastructure doesn’t exist

Day 2, October, 24 Established practices — Work Session 1 6



EUROPEAN FORUM

T EUROPEAN FORUM FOR GEOSTATISTICS V 4 11 \;;;:/f," FOR GEOS.Téﬂsﬂcs
f,2% SOFIA CONFERENCE 2013 Ue Paiaa
" 23-25 October, Bulgaria 444

DATA COLLECTION

:j Points of the addresses - - Points of the parcels :j

o

Polygons of

Populated
Areas of the
settlements

é% A
) 3 o
3%7 ootraone
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RESOLUTION OF STATISTICS

vi | va|wva] va |wvs]| w6 | District |Mur1|::|pa||ty| Settlement | StreetCode [Mmﬁj#%g
1 1 &£ a &£ £ L fadal Dadal ool ! -
1 1 1 4 2 2 24 2431 68850 09069 GBES0000G000620 [
1 1 1 4 1 2 24 2431 68850 01266 688500126601970
1 1 3 2 2 2 24 2431 68970 Q0001 689709000100064
1 1 3 2 72 24 2431 68970 Q0001 680700000100066
6 3 2 4 2 2 24 2431 70202 20023 702020002300040
1 1 1 3 2 2 24 2431 70202 Q0001 702020000100500
1 1 2 3 2 2 24 2431 70202 Q0008 702029000900020
1 1 1 3 2 2 24 2427 70586 04607 NTPTRPTEITTLY.
1 1 2 2 v 2 24 2427 70586 03277 705860327700344
- C 3 » 24 2427 72824 80005 s kLT
Districts 24 T ~egd .o Rzt ne0onT

Unique Address Key
@ Multilevel Locator
Municipalities 70586 03277 0034A : °. : .
g E ;g Addresses

Populated Areas

of the settlements
Localization Units

Qp (Street, Boulevard, Square,
=z @ Dwelling Complex, Neighborhood...)
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RESOLUTION OF STATISTICS

EUROPEAN FORUM
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P

u [1 bh)
.j OBJ ECT | District | Municipalit}rl Settlernent | StreetCode
Person L fadal Dadal ool
24 2431 58850 09069
Household 24 2431 68850 01266
DweIIing 24 2431 58070 an0ol
A 24 7431 8970 90001
Building 24 2431 70202 00023
Address 24 2431 70202 00001
24 2431 70202 90009
CenSl_'ls T_raCt ) 24 2427 70586 04697
Locallzatlon Unit 24 2427 70586 03277
24 2427 72824 90005
e R A
Districts Unique Address Key
Country Multilevel Locator

| AddressC |

GEBS00906900620 ]
GEB500126601970
GEOTOO000100064
GEATOI00010006E
702029002300040
T02029000100500
T02029000900020

TOSEE0327700344

ThR2S O n0NnT e

Municipalities 70536 03277 0034A o. : .

AL

Populated Areas
of the settlements

>
=%
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Statistical dataset Map Features
_% Statistical data Lr-.— Reference data /—I, Identifier Geometries
W 6 Diprres [ [ e T Districts
1 1 1 4 2 2 M M3 6HBS0 0906 83T
231 M50 01266 §4 : . *
Loron e e e/ District codes (UCATTU)
e
1 1 3 2 1 2 .
603 2 4 1 2 AL Municipalities
231 00
1 1 1 3 1 2 s a . 5
242431 TN *
L1 o1 o3 2 o ruiMunicipality codes (UCATTU)
1 11 3 1 1 W M7 T5g 03277 T05860327
1 1 2 2 2 1 TR IDL
i 1 1 i g g R et Populated places/
1 1 1 3 1 2 231 T 09216 T4 - * Settlements
Loror e v Settlement codes (UCATTU ) =
1 3 1 4 1 3 2 231 7Tk 08228 174760822 i?
1 1 1 1 1 2 2 231 T4 07404 7476074040008 <z
i T 1 1 2 3 24 T3T TTTf; 9T TTATGUITINN0E
2 236 814K 07702 B14140770200020 Street, Boulevard, Square,
1 1 [ 4 2@ 1436 34k 01110 aumnmsm . | Cl ifi . f Dol Gl
1 it 1 @3 @2 2 e e weciNA@tional Classification o '\Ng ,
11 13 2 2 Ty e sudd 00000 ELAL40GI900522 .. | Neighborhood...
1 N 2236 B 04520 BLLASIINLE Locahzaﬂon Units
1 1 1 1 2 2 24 2436 81410 06001 s14140600100040 }
1 3 1 3 2 2 252502 0051& 00477 §05180047700010
1 1 21 3 1 2 252502 00518 \J04TT 00518
1 1 1 4 2 2 35153 03037 . Addresses
1 1 1 4 1 2 51535 03037 o
1 1 2 g 2 2 25 2535 03037 @ O (0} (o)
1 1 1§ 2 2 5255 03037 ° o 0% o
1 1 2 8 1 3 51535 03037 (o) °" o
; — 25250 03647

* UCATTU - Unified Classification of Administrative-Territorial and Territorial Units
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STEP 1: AGGREGATION PHASE

=5 Matching Census with
geocoded address mass

Census dataset
Aggregated by building

& 0690000
OoQo% 09
NShcferiatiey

Geocoded Address
Collection
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STEP 1: AGGREGATION PHASE

=5 Matching Census with
geocoded address mass

Census dataset
Aggregated by building
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=5 Matching Census with
geocoded address mass

Census dataset
Aggregated by building
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STEP 1: AGGREGATION PHASE

Geocoded census buildings to address points
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=5 Matching Census with
geocoded address mass

Census dataset

Aggregated by building
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STEP 1: AGGREGATION PHASE

Geocoded census buildings to address points

— o

Additional steps in Aggregation phase
:j (Available census tracts geometries
that are inside grid geometries)

N3

x.-»; .

Geometries of census tracts
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STEP 1: AGGREGATION PHASE

Geocoded census buildings to address points

=5 Matching Census with
geocoded address mass

Statistics aggregated by grids

Census dataset
Aggregated by building
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Additional steps in Aggregation phase
:j (Available census tracts geometries
that are inside grid geometries)

N3

Geocoded Address H | 2 '
Collection

Geometries of census tracts

Statistics aggregated by grids
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STEP 1: AGGREGATION PHASE

esult: Grid generated with o . Statistics aggregated by grids
Aggregation techniques A

:jR

an 289
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STEP 2 & 3: DISAGGREGATION PHASE

% Matching Census “objects”
with map feature of the “object”

V.
<
)
Census dataset

'i\'} Aggregated by “object”

I"r‘[:l_.r—-“—u-‘"w

&
“\\‘ /\
s -
Localization Un.ifs OO OOQO 09
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P b O O OO OO
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o 0 Q0B0 0
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: I Binary Dasymetric
(Populated Areas/Unpopulated Areas)

:j Assuming uniform density inside the “object”

Populated Areas
of the settlements
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STEP 2 & 3: DISAGGREGATION PHASE

% Matching Census “objects”
with map feature of the “object”

'i‘:} eols. Census dataset
Aggregated by “object”

: I Binary Dasymetric
(Populated Areas/Unpopulated Areas)

Po.pulated Areas :j Assuming uniform density inside the “object”
of the settlements
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STEP 2 & 3: DISAGGREGATION PHASE

with map feature of the “object”

ot

o

>

Localization Units

Populated Areas
of the settlements
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:j Assuming uniform density inside the “object”

Census dataset
Aggregated by “object”

Map features
of “the objects”

Binary Dasymetric

(Populated Areas/Unpopulated Areas)

Established practices — Work Session 1

EUROPEAN FORUM
FOR GEOSTATISTICS

D:id

Disaggregatation
by grids

£l

210 124

11



EUROPEAN FORUM FOR GEOSTATISTICS

- SOFIA CONFERENCE 2013

23-25 October, Bulgaria

STEP 2 & 3: DISAGGREGATION PHASE

% Matching Census “objects”
with map feature of the “object”
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Localization Units

P -
-_"" ; I u =
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s
it

Populated Areas
of the settlements
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Census dataset
Aggregated by “object”
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: l Binary Dasymetric
(Populated Areas/Unpopulated Areas)

:j Assuming uniform density inside the “object”
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STEP 2 & 3: DISAGGREGATION PHASE

Map features
of “the objects”

% Matching Census “objects”

with map feature of the “object”

gl S
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j> Census dataset
o Aggregated by “object”
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Urban Atlas

: l Binary Dasymetric
(Populated Areas/Unpopulated Areas)

:j Assuming uniform density inside the “object”

Populated Areas
of the settlements
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% Matching Census “objects”
with map feature of the “object”
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Localization Units

Populated Areas
of the settlements
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:j Assuming uniform density inside the “object”

Census dataset
Aggregated by “object”
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(Populated Areas/Unpopulated Areas)
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STEP 2 & 3: DISAGGREGATION PHASE

% Matching Census “objects”
with map feature of the “object”

\

é Census dataset
o . Aggregated by “object”

i T
S

Localization Units

!

: I Binary Dasymetric
(Populated Areas/Unpopulated Areas)

Po.pulated Areas :j Assuming uniform density inside the “object”
of the settlements
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STEP 2 & 3: DISAGGREGATION PHASE

. N e Map features Disaggregatation
% Matching Census “objects of “the objects” by grids

with map feature of the “object”

£l

210 124
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é Census dataset
o Aggregated by “object”

i T |
R & +

Localization Units

: I Binary Dasymetric
(Populated Areas/Unpopulated Areas)

Po.pulated Areas :j Assuming uniform density inside the “object”

of the settlements
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STEP 2 & 3: DISAGGREGATION PHASE

¢ Result: Grid generated with
Disaggregation technique

210 124
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POPULATION GRID BY GENERATION MET

= B mt_ s
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Grid cell generation method
I A - (aggregation)

I D - (disaggregation)

B M - (mixed =A + D)
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POPULATION GRID BY GENERATION MET
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. '.‘.‘,."'::_,"_',.I-.'."" BT j N = 3 |y Bl A - (aggregation)
' __-. ‘L'*a._'i'_': R N gk I D - (disaggregation)
T, 4 B - (mixed =A + D)
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~__ Bulgaria - population grid 2011

~
[ Population by 1km* based on national Census 2011 dataset
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STATISTICS ABOUT THE RESULTS

SEILEMENTS POPULATION

METHODS €0)V/Z3{=p) DISTRIBUTED
BY:YHEVIENHOD BYAIHEIVIETHGOD

Address Points + census tracts 4205641
AGREGATION 57.1%
Semememsroms | ow | s0
Locallzatlon Units _ 200490

(o)
!' Number of settlements by number of grid cells they cover - 100%

Number of settlements Total Population of Bulgaria
1200 according Census 2011
1100 1176
1000
900
800
700
600
500 -
400 -
300 -
200 -
100 -
0 -

1 2 3 4 5 6 7 8 9 10+ Grid cells
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ANALYZING & DISSEMINATION

=% Analyzing

- Generated grid
- Validation
- Test

% Dissemination

- Metadata - INSPIRE compliant

- Licenses policy

- Confidentiality issues

- Disclosure control

- Dissemination by internet (downloadable dataset) and users requests

Day 2, October, 24 Established practices — Work Session 1
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THE WAY FORWARD...

The work beyond the project GEOSTAT 1B

=% Working on the address collection

=% Development of Spatial Units Dataset

= Disaggregation Methods
=% Producing a grids with higher resolutions

=% Population Grids as official statistics
=¥ Merging statistics with geography

Involvement in National activities for building and
harmonization of Spatial Infrastructure of Bulgaria

Day 2, October, 24 Established practices — Work Session 1



EUROPEAN FORUM
FOR GEOSTATISTICS

| ERI

EUROPEAN FORUM FOR GEOSTATISTICS

2% SOFIA CONFERENCE 2013

23-25 October, Bulgaria

. 4 /—I t—\;\
= /*/ />//

W7 attention!

= Mrs. Irena DUDOVA % Mr. Arslan AHMEDOV
E-mail: Idudova@nsi.bg E-mail: aahmedov@nsi.bg
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