Expanding Asset Register and
data use for basic network level
Multi-Year Planning
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Initial Note:

Most of the Road Agencies in CAREC countries:
- Have basic Condition and Traffic Data

- Use GIS, (ESRI ArcMap or QGIS)

- Have HDM4 License

- Have tools for basic road data processing

Objective of the session is an overview of basic multi-year
planning process and the potential of incorporating
socioeconomic data into planning and prioritization
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Integration and consideration of additional factors is
critical for sound prioritization.

National Regional Economic

. w o Education
Connectivity Connectivity Activities

Tourism Life Line Poverty Healthcare
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https://data.humdata.org/

*  Network level planning requires
consideration of different data types, these

. . . Uzbekistan Healthsites This dataset shows the list of operating health facilities. Attributes included:
include population density, access to Global Healthsites Mapping Project Name,Nature
healthcare, education, tourism, poverty, etc. ~ © il 500 vowrioacs EIE=EE | &

Time Period of the mber 14, 2010-February 06, 2024 ... More

T [7]: Global Healthsites Mapping Project

*  Not all data type required for planning has Healthsites
to be collected and maintained by road

agency Uzbekistan - Population Counts
WorldPop
* Ideally, if available, data should be obtained ...
from national government organizations o

*  Public sources can be a good alternative,
such us OSM

Uzbekistan - Population Density
WorldPop

*  Humdata.org provides good compilation of ...
GIS data that can be easily integrated into
RAMS operations
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What is commonly available within agency is road Data
. . . oy e
Table, commonly with 100m intervals with Condition (IRI)
.
and Traffic
ID - FoadiD - RoadMame = | SectionFrom - | SectionTa » SurfaceType - | SectionWidth - | AADT - SNP - IRl - Futting = SR = In
15h01 Baturmi-Akhaltsikhe o ®1a 7 13414 2.2 TEE 585 248
2 skl Eatumi-Akhaltsikhe ol nza T 13414 2.2 hAB 5858 248
2 shil Eatumi-akhaltsikhe oz n=za 7 13413 22 am hET 248
4 shil Baturni-Akhaltsikhe 0.3 040 Iy 13414 22 N 588 148
5 shil Baturni-Akhalisikhe a4 50 7 13414 2.2 4 583 4.8
& shill Batumi-Akhaltsikhe a5 05 7 13111 22 51 585 2.8
7 shi Eatumi-akhaltsikhe & oy a 7 12414 23 4Fa AHES 248
& shil Batuma-akhaltsikhe or nEaQ L 13313 2z rEz JER das
9 shil Balurni-Akhallsikhe 0.e 0320 7 13414 12z 34 568 248
10 shidl Batumi-Akhaltsikhe a8 10 7 13414 22 4T 585 248
11 shil Batumd-Akhaltsikhe 1 1.14a 7 13414 23 4aa 585 248
1z shil Eatumi-akhaltzikhe 11 120 L 12413 22 a9 SE8% 248 R
13 shil Batumni-2khaltsikhe 11 120 4 12414 1z 2E2  das dg,
14 shil Batwmni-Akhalisikhe 13 140 7 13414 22 629 560 4.8
15 shil Batumi-Akhaltslkhe 14 150 7 1M1 22 A8 555 23
15 shin Eatumi-akhaltsikhe 1.5 160 T 12414 23 AGE SE% 248
1/ shin Batumi-Akhaltsikhe e L0 ? 12413 212 s SEE 248
18 shil Balumni-Akhalisikhe 17 180 7 13414 12 a4 583 248
13 shil Batwmni-Akhaltsikhe L 130 7 13414 22 A4z 588 208
30 skl Fatumi-Akhaltsikhe 1.5 20 T 13414 22 353 585 248
1 shin Eatumi-akhaltsikhe 2 11a 7 12413 2z 1§ LSS 248
2 shil Batumi-2khaltsikhe 21 120 o] 12414 1z 14 2E2  das
23 shil Batuemi-Akhalisikhe 21 30 7 13414 12 549 5B 4.8
4 shil Batwmi-Akhaltsikhe 2.3 2410 7 13414 22 I8 585 2.8
5 shil Batumi-Akhaltsikhe 2.4 35ad 7 12414 23 355 hES 248
25 shil Batuwma-2khaltsikhe 2.5 a0 L 12414 1z LeE JEE dam
27 shil Balurmi-Akhallsikhe 28 740 ? 13414 12 e 5B 243
8 shil Batwmi-Akhaltsikhe 27 280 7 13414 22 506 585 2.8
73 shil Batumnd-Akhaltsikhe 28 230 7 13414 23 256 585 248
a0 shin Eatumi-Akhaltsikhe 2.5 2d L 12413 12 ATz 588 248
31 shil Baturmi-2khaltsikhe 3 310 4 12414 1z 2By das
32 shil Batumi-Akhaltsikhe LR S 320 7 13414 22 53 5B 4.8
33 shil Batwmi-fkhaltsikhe 5.2 330 7 13414 23 533 585 2.8

B GoodIRI< 4 Fair4<IRI<6 ®Poor6<IRI<8 mBadIRI>8
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* Most RAM systems have built-in functionality
for generating Homogeneous road network

N e 100m. Sections
’ * This allows full country network modelling

N and export to HDM-4

‘ HDM -4

HIGHWAY DEVELOPMENT & MANAGEMENT

km10 Single Homogeneous
Section

Version 2

Software for investigating road investment choices

Copyright © 2005 The World Road Association (PIARC), Paris,
on behalf of the ISOHDM Sponsors. All rights reserved.
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Maintenance Strategies assigned in HDM4

HDM-4 Maintenance Standard

Maintenance Standard: GEO1: Minimurmn Standard 2016 K
0 0 O
Rehab ation progra oNno Bacheral | oK I
O
D WEUTM (GE O1: Minimumn Standard 2016 Cancel
Shart code: IGEM\S
Base L . Surtacs class: | =
; Minimum Moderate Required utace ciass: | Bituminous
Alternative
—wiork Iter
Periodic Surface dressing with * 21 Gl Add New Work ltem
) 2 -
maintenance | shape correction 20 mm e >5<IRI<65 >0<IRI<6.5 | 45<IRI<6.5 GEL/m2 P> [[CHEIRATONDIRSOGN0AADT TCAZ Copy Work tem
T 9 TC3(4)RAT00G@IRI12@1000<440T- TC32 Lo SRR
g x TC2:[A}RAT00EIRI1 14E300<AL0T<: TC242 Delete Work [tem
. . E b~ TC1:[A)}RGBS0@IRI>168ADT<=300 TC142
Periodic Overlay 40 mm Shape = % 75<IRI<8.0 | 7.0<IRI<8.0 38 TCH: (41 POVA0@E.0<IRI<E.0@ALDT>  TCHAT Edit
maintenancellcorreatio ni2omm £ © o d d ; GEL/m2 T L (L POVA0GEE 5IRI¢B.OG20004 TC4A1 .
) < Tr2rALDE TN ROl C R AN A TEA
£&
... | Asphalt mix on stabilized 5 60
Rehabilitation P o IRI>16 IRI>15 IRI > 10 lIhe.name ofithis mamieriance siancard
base 50 mm o GEL/m2

Commonly defined for each traffic class (range of AADT)
with intervention criteria and associated road work
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Basic HDM4 program output - Unconstrained Work Program

° H DM_4 program S| mu |ated for multi @Programme:5VearPlogramIntemal|onal

. Define Perform Run  Unconstrained Programme
year period (5-10 year) B Progam
—————— BudgetScenario: |Unconstrained Programme ~]
. Speciy
Life Cycle Analysis - performed at 05-02-2015 (costs in Works Currency {millions of Lari})
. . . panorale Foad Section Fosdolass | Length T Pavement|  FosdWorks | Year (Cost(may ocumEnt Cepital Cumypcup | 2]
* Resulting output is unconstrained . e R R B
g p Perform [Fanichala-Marmeul-Gugut 6 international 330 6560 Bituminous CRehab(S)@IRI>11 2015 243 - 243 2118
=B Budget Ponichala-Mameul-Gugut 70 International 230 B850 Bituminous CRehab(S)@Fb11 2015 164 - 412 2109
Work program for Who'e cou ntry ———Oofimisatl qyijcipyPacs 48.8-489  Imemationsl | 010 7459 Biuminous CRehab(@RDIC 2015 008 - 420 2104
7@ Generale | | Tpjii by Pass 15-17.9 International 290 7459 Bituminous C:Rehah(S)@IR1C 2015 233 - B.53 20567
Repots | |qyici by Pass 421 -444  Intemational 230 7458 Bituminous CReheb(SI@RbIC 2015 185 - 838 2014
road netWO rk Thilisi by Pass 39.9-42.1 Internstinnal 4549 Riturminous CRehah(SWBIRDAC_ 2015 1 - 1015 1
Thilisi-SenakiLeselidze 3] 1D |Execvear| RoadiD RoadName From | To |Length| AADT | FY-AADT | IRI WorkDescription NPV/CAP| Cost min.GEL
Thilisi-Bakurtsikhe-Lagodd 1 2013 501 Thilisi-Senaki-Leselidze 10753 | 4.83 | C ilitati DifIRI(>LTra) | 1.564 0.766
Thilisi by Pags 444-47.2 | 2013 s01 Thilisi-Senaki-Leselidze 9565 | 5.36 | C: ilitati DifIRI(>LTra) = 1.497 0.766
. . « . Thilisi by Pass 343-363 | 37| 5013 504 Thilisi-Red Bridge 11728 | 5.41 | C i DiflRI(>LTra) | 1.353 0.666
* H D M —4 assl g Nns eac h N d VI d ua I Thilisi by Pass 47.2-488 35013 | 505 Thilisi-Bakurtsikhe-Lagodekhi 6929 | 6.16 ilitation@>DifIRI(>LTra) | 1044 | 0832
Miskf ¥ iall s | 2013 | s05 Tbilisi-Bakurtsikhe-Lagodekhi 6929 | 6.48 i DifiRI(>LTra) | 1.027 0.833
H H | H Thilisi by Pass 17.9-204 |6 [ 013 | s09 Thilisi by Pass 2668 | 6.76 ilitati DifiRI(>LTra) | 0.886 0.699
Sect [[o]g 0] pt' mal mal nte nance Ponichala-id: IFGuauti™7 [ 2013 | so5 Tbilisi-Bakurtsikhe-Lagodekhi 2904 | 6.69 | C il DifiRI(>LTra) | 0.733 1.132
. Panichale-bameuli-Gugwtl g™ [ 2013 | s05 Thilisi-Bakurtsikhe-Lagodekhi 6929 | 56 | C DIfIRI(>LTra) | 0.605 0.666
St rategy an d S peC|f| CWO rk ba se d on Ponichala-Mameul-Guauti ™9 | 5013 | s05 Thilisi-Bakurtsikhe-Lagodekhi 6929 | 5.58 | C DifIRI(>LTra) | 0.603 0.899
Ponichala-i: lFGuautii™ 10 | 2013 | sos Thilisi-Bakurtsikhe-Lagodekhi 6929 | 531 | C DifiRI(>LTra) | 0.582 0.666
. SenakiPoti-Sarpi11-3.9 1797 2013 | so04 Thilisi-Red Bridge 17928 | 6.02 ilitati DifIRI(>LTra) | 0.559 0.932
main t enance St ra tegy Rl E I 12 | 2013 | s09 Thilisi by Pass 1847 | 16 | C:Rehab(S)@IRI>12(LMHTra) | 0.476 1.569
Thilisi-Bakursikhe-Lagodd™ 137 5013 | s09 Thilisi by Pass 1847 | 16 | CiRehab(S)@IRI>12(LMHTra) | 0.476 1718
Thilisi-Bakutsikhe-Lagadd 14| 2013 | so9 Thilisi by Pass 1847 | 16 | C:Rehab(S)@IRI>12(LMHTra) | 0.476 1.942
ThilisBakutsikhe-Lagodd 15 | 2013 | s03 Mtskhet inda-Larsi a5 q litatinn@>NifIRI>1 Tra) |0 443 0699
.. Thiisi-Bakurtsikhe-Lagodd 765013 | 501 Thilisi-Senaki-Leselidze
. Ea C h a ct|v|ty h asre | eva nt Cost é Save s Rnkursikhe-lnandd 17 T 5013 | s06 Ponichala-Marneul-Gugut o
18 | 2013 | s08 Khashuri-Vale A G I S
. . . . 19 2013 s08 Khashuri-Vale rC "
estimate and economic indicators, Y oo | st amgrment {0123 | on vl ArcMap
21 2013 s08 Khashuri-Vale 10.1
N PV/CAP E I R R N PV 22 2013 506 Ponichala-Marneuli-Guguti
) ) Select a Budget Scenario from the listta show s 1531 5013 | <08 Thils Bakurtakhe- Lagodekhi
24 | 2013 | s05 Thilisi-Bakurtsikhe-Lagodekhi
25 | 2013 | s05 Thilisi-Bakurtsikhe-Lagodekhi
26 | 2013 | s05 Thilisi-Bakurtsikhe-Lagodekhi
27 | 2013 | s05 Thilisi-Bakurtsikhe-Lagodekhi

28 2013 s03 Mtskheta-Stepantsminda-Larsi
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* HDM-4 output is than exported to GIS to Tt v T ;:'“/ e & TS 4
. . . . l’ A 4 ‘r mv‘—-
visualize unconstrained work program with T } . ey e
proposed road works, cost estimates and T, ( ’ A " VT ,\ O i/
. . . $os o~ = 5 — . 5 '
economic indicators '  <oh ! . }( o o ) |
* At this point, data for prioritization using Y 3o 50 Wy
economic indicators is available and one i S e gde” e ¢
could easily select projects with high NPV M. | x| = N
/ k\.,.. P
and IRR ARy 0
(- i
’ 3 /'7,,-1“7 2 / ~
* However, for balanced work program only - P G-
economic indicators are not sufficient, R RN 2 5,00
. e 2"
especially for low volume roads AL 7 e

* Some additional considerations are also Legend , Condition (IRI)
. . Population Rehab. - P.Density Rank 1 Periodic - P.Density Rank 1 @SS Good: IRl <4.0
necessary for addressmg social needs g Rehab. - P.Density Rank 2 Periodic - P.Density Rank 2 Fair: 40 <IRI <60
200 - 500 Rehab. - P.Density Rank 3 § Periodic - P.Density Rank 3 Poor:40<IRI <6.0
-2 Rehab. - P.Density Rank 4 Periodic - PDensity Rank 4 @EE® Bad: IRI> 8.0
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* HDM-4 output is than exported to GIS to
visualize unconstrained work program with
proposed road works, cost estimates and
economic indicators

* At this point, data for prioritization is
limited to economic indicators IRR/NPV

* For balanced work program only economic
indicators are not sufficient, especially for
low volume roads

<
e

* At this stage, the socioeconomic data needs

to me incorporated. ¢ e )L : ==
. . . . Legend Condition (IRI)
* Focus Isona Utomatlon Of SUCh |ntegrat|0n Population Rehab. - P.Density Rank 1 Periodic - P.Density Rank 1 @S Good: IRl <4.0
SO that no |nd|V|dua| sectlonal assessment |s : ?(;Olf)goo ; Rehab. - P.Density Rank 2 Periodic - P.Density Rank 2 Fair 40 <IRI<60
n eeded 200 - 500 Rehab. - P.Density Rank 3 § ) Periodic - P.Density Rank 3 Poor:40<IRI <6.0
' -2 Rehab. - P.Density Rank 4 « Periodic - PDensity Rank 4 @EE® Bad: IRI> 8.0

Sept 2024 10
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Socioeconomic GIS datasets can be
downloaded Humdata.org

Datasets are available for most countries on
population density, education, healthcare,
tourism, etc. limited climate and hazard
datasets may also be available

Education Facilities (Point layer)
\\l
$ \S\\u’{{ - f%
L @il %b

\ﬁ r (5 l:\_,/\\__/)l

&7 09’ ?\
“‘i,%/@v* M N /f
«/ ﬁ"’?—":ﬁ&b ‘ﬂ%ﬂ_y \

g 57, \,(,Mm,@ A 3 >

’ 37/ / \? uf;%fi %“:\%’7“
ﬁ"-c »:1- r@fi“ 2k %s”*ﬂ@'@%

Sept 2024



CAREC

INSTITUTE

Example of using Spatial Join to calculate population within 2km buffer of each road section

Application of Socio-Economic
indicators

ArcGIS Spatial Analysis enable
automated calculation and
assignment of socio-economic
indicators and assignment to
individual sections.

Population density, number of
tourist attractions, schools,
hospitals etc.

Sept 2024

Q Mainmxd - ArcMap

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

2@s Bx oo & 12070 ] EEEI0 =, Drewingr k v A0 Al W BT U A->-2 GPS+ & P
Editor- y ARNQ e B RO BLZASR Dy
Table Of Contents " P/ = -
lagR 3 Join Data W
| B Layers
% - N Jom lets you append additional dota to this leyer's attribute table 3o you can,
O Sectionshun2 Climste for example, symbolze the layer's featires usiog this data.
O Geo_Climate What do you want to join to this layer?
<all other values> Join data from another layer basad on spabal location
CZ_Name
B8 High-mountein meadom 1. Choose the lsyer to jon to s layer, of load spatial data from disk:
-mount, v
North sub-mediterranean semi-humid '
5 St - A
North subtropical humid Settlements L=
Subtropical arid mountain 2. You are Joining:  Foints to Polygons
Subtropical semi-and plain Select o join feature doss above. You will be given different
m Temperate semi-arid mountain options based on geometry types of the source feature cass
B SectionsRun? nd the Join feature dass.
1SR
= @ Each polygon wil be given a summary ofthe numenc attibutes of
O Geo_Border points thas fall nsise 1L and & count held shawng how many points
mside it
[
5 [0 SectionsRun2 2kmBuffer How do you want the atsibutes to be summarnzed?
= Average Mremumn Standard Devizton
SN ] SectionsRun2_2kmButfer DissolvedRoadID) < Sum Maxrum Vanarce
fr Each polygon wil be given all tha aflibutes of he powrt that s clos
its boundary. and & distance fieid showing how close the point & i
10 Gty et of the tacget Iayer)
# Settiements Note: A point falling inside 3 polygon is beated as being closast!
palygon, {ie. a dstance of 0)
- @ RoadNetwork 3. The result of the join will be saved o a new layer.
— <all other values> Spacty output shapefie or feature dass for this new layer
SURF_CLASS
-1 FAWS 2016\-amid 2015\Muti Year 2016/GIS Fles\MullYe |L‘:
2
O Geo_Districts About joweng data pre oSy
0O Geo_Regions
'
263331
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With ArcMap Spatial Join and Buffer functions population density can be assigned to all individual
sections under the Unconstrained Work Program

010 g
11-100 Periodic
Population within 1x1km 101-200 O 2km buffer
[ 201 - 500 Rehabilitation

0 - 13286

13
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For Point layers such as Education, Healthcare, Tourism etc. Number of Facilities can be assigned

® @ ,/
@e ®
. e (‘“
e
. Educational facilities Periodic
O 2km buffer

@ Healthcare facilities @) Tourism attractions Rehabilitation

Sept 2024




. Program for Samegrelo Region
2017 - 2021 Rehabilitation
2017 - Periodic Maintenance

Resulting
unconstrained program
will have expanded
prioritization indicators
for whole country

network:
 EIRR
e NPV

*  Population Density

*  Number of Educational
Facilities

¢  Number of Healthcare
Facilities

. Number of Tourism
Attractions

. Etc.

Sept 2024 15
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Example of “Fact Sheet” for

Project Description

Justification for project initiation, main obectives it aims to achieve

. . . .
I l I IVI | l a S e‘ l I O I l l l I l e I Utilization Class Economic Indicators (min. Gel) / Road Works
Traffic (AADT) 365 Total Capital Cost 4.2 _|Pavement structure

1
Heavy Vehicles (%) 2.8 NPV 3.1 |Bridge/Culvert/structure
*Condition 1476 4__|NPV/Cost Ratio 174 _|Traffic Safety
“Population Densi 884 4__|cost/Pop. Ratio 0.0086 |Environment

W O I’I ( r O ra m Objective Indicator Unit
Enhanced National |+ (¢ cocondary Road connecting two international roads. n
Connectivity
Enhanced Regional

; Distance from the centre of section to closest city centre. 17.24

Connectivity

Enhanced economic

bl Number of registered businesses in the district where the section is located. | 347
activities

Population Number of people living within 2km buffer along the road section. 487

Rehabilitation of: Eg: sh201 - Qutaisi(motsameta)-Tkibuli-Ambrolauri road km 10-Orpiri-Tsutskhvati- o S — :
ehabilitation of: Mghvime km0-10.4 - 10.4km

Tourism Number of attraction within 2 km buffer along the road section. 0

Percentage of people receiving government support within district where

Povert
v road section is located.

Project Description

Life Line Road The road is the only possibility for connecting the village to outside world. y

Justification for projectinitiation, main obectives it aims to achieve

Utilization Economic Indicators (mlIn. Gel) / Road Works
Traffic (AADT) 365 Total Capital Cost 4.2 {Pavement structure
Heavy Vehicles (%) 2.8 NPV 3.1 |Bridge/Culvert/structure
condition 14.76 4 NPV/Cost Ratio 1.74 Traffic Safety dieny -

“Descrintion of Condition Classes (Good. Fair: poor and Bad) is found in Chanter 4. section 1.1

ZPopuIation Density 884 4 COSt/POp, Ratio 0.0086 iEnvironment Number of persons/2km buffer from the homogenaus section divided by section length

Sept 2024
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Eg: sh201 - Qutaisi(motsameta)-Tkibuli-Ambrolauri road km 10-Orpiri-Tsutskhvati-

Rehabilitation of: Mghvime km0-10.4 - 10.4km

Project Description

Justification for project initiation, main obectives itaims to achieve

Socio Economic Impact Assesment

Utilization Class Economic Indicators (min. Gel) / Road Works
. N Traffic (AADT) 365 L [Total Capital Cost_|_4.2_[Pavement structure
(0] bj ective Indicator Heavy Vehicles (%) 2.8 NPV 3.1 |Bridge/Culvert/structure
*Condition 14.76 4 |NPV/Cost Ratio 174 |Traffic Safety
: ’Population Density 884 4__|Cost/Pop. Ratio 0.0086 | Environment
Enhanced National fs d d : f : | d Ly ——
C tivit Part of Secon ary Roa connecting two international roads. n =
onnectivi Objective ndicator Unit
b g y | E“ha"‘idv'::““‘ Part of Secondary Road connecting two international roads. n
Enhanced Regiona . . . e
e vt Distance from the centre of section to closest city centre. 17.24 E’:r":’::“‘/"::g 221 | pistance from the centre of section to closest.city centre. 1724
onnectivity Enhanced economic
" Number of registered businesses in the district where the section s located. | 347
activities
Enhanced economic . . . . . . . opulation ber of people living within 2km buffer along the road section.
R Number of registered businesses in the district where the section is located. | 347 i e bl
activities Education Number of schools within 2 km buffer along the road section. 2
ourism Number of attraction within 2 km buffer along the road section. 0
Population Number of people living within 2km buffer along the road section. oy Parcentage.of popl recning evemment upport it dictwnare |
road section is located.
Life Line Road The road is the only possibility for connecting the village to outside world. y

Number of schools within 2 km buffer along the road section.

Number of attraction within 2 km buffer along the road section.

Percentage of people receiving government support within district where
road section is located.

Poverty

Life Line Road The road is the only possibility for connecting the village to outside world. y

Descriotion of Condition Classes (Good. Fair: poor and Bad) is found in Chanter 4. section 1.1
*Number of persons/2km buffer from the homogenous section divided by section length
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Work Program can be used for Long Term Condition Projections

B Good IRI< 4 Fair4<IRI<6 mPoor6<IRI<8 mBadIRI>8
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Summary notes:

* Importance of expanding asset register

* Can be done without extensive additional resources

* Possibility of incorporating socioeconomic data with
just COTS GIS

* Supporting Data Use and overall capacity for data
processing/analytics

* Allowing basic projections and KPIs

Sept 2024




m @ Thank you.

Sept 2024

20



