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IMM recognizes the city as a Complex Adaptive System comprised by the synergic
integration of elementary parts, which through their arrangement and the architecture of their
ligands provide a certain physical and provisional arrangement of the System.
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Urban diagnostic

In IMM, urban diagnostic is a model-based approach able to define through an rigorous
qualitative and quantitative representation, the state of a system and its

performance. IMM investigating urban context as a Complex Adaptive System analyzes
patterns of problems and malfunctioning conditions to infer the source of the

problem. The identification of the cause or nature of malfunctioning condition or
problems by systematic investigation makes our diagnostic work necessary for any
effective transformation process.
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CASE STUDIES OF MILANO NEIGHBORHOODS:
CITY CENTER CITTA’ STUDI PORTO DI MARE
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CASE STUDIES OF BERGAMO NEIGHBORHOODS:

CITTA’ ALTA
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CASE STUDIES OF BERGAMO NEIGHBORHOODS:

CITTA’ ALTA
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CASE STUDIES OF BERGAMO NEIGHBORHOODS:

Milano Bergamo Brescia
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CASE STUDIES OF MILANO NEIGHBORHOODS:
CITY CENTER
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CASE STUDIES OF MILANO NEIGHBORHOODS:

CITY CENTER

CITTA’ STUDI

PORTO DI MARE
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X y

FIG. 3 Milano Mura M. Directness map, frequency of street FIG. 5. Diffusive Flux (F) computed on Milano Mura M.
urban structure normalized over the diffusive flux Fjy
computed in fee fluid in y-direction. The axis x-y
represents the reference system and the resulting tortuosity
value in y direction (z,) is equal to 2.87.

passing through when traveling the shortest path between
border points



CASE STUDIES OF BERGAMO NEIGHBORHOODS:

Milano Bergamo Brescia Permeability Milano Permeability Walled City
StreetArea StreetArea
SRS || BT
& NEREY 5@1‘3\1 S || SO i LinkLength Tortuosity LinkLength
Fe %i .." = éﬁu Sy t{/o‘)?'“ﬁ JI”I|..\ . .
%h J% ] Ay O ST N ——— MuraMedievali
EpailBzatten | o e
BEBIBS, Sehinr 1V 54 - GRS 4 s ,
S5 GHEJ o XL J 1 _‘:‘; CittaStudi
PG 3l 3 Y .
S Sasmin L - PortodiMare -
;g.:_',;géﬁ ?ﬁrf?};“i ;’é! o s Constrictivity Slope Constrictivity
D e s
palZ e RS alioos M 3 2
’ Directness Directness
Permeability Bergamo Permeability 20th Century
StreetArea StreetArea
T
-
' ) 3 ’Q' \A
’\\"w@a . . .
< Q;o.. R, LinkLength Tortuosity LinkLength
(B —— CittaAlta
“'.0“3%%»"‘.,&
R y(}, '\\Q‘"-t‘) Sentierone
e ——Valt
2 N altesse
» %@, Constrictivity Slope Constrictivity
% i y/——-'
»
Directness Directness
Permeability Brescia Permeability Boundaries
StreetArea StreetArea
Tortuosity LinkLength LinkLength
CentroStorico
Stazione
Constrictivit ——CascineBeretta o
Slope y Constrictivity
Directness Directness




: == ;_ § = -
—— Diufg_rﬁty contributes ﬁomplgg ; 1d underpins system level robustness, allowing for
' ~ multiple responses to external shocks and internal adaptations”.

-

Cm—




DIVERSITY ) Mura Med DIVERSITY ) B - u W_M{iMedievali
O (T BRI~ g =,
N ) Va ¥ %@Eﬁ mﬂ:éﬂl ';\\gg‘ o
~ . - ( Ay - © AT o
2 '..‘\ : .;Q é. ‘, .

N . ..%’vr’,;.. TR mw 4

=5

r F W
E':: ‘j‘ Og'. ‘\:'." ‘a&m

o R
A

Z' ‘o e == ‘
:: % ; 7 0 ' ® i'}._"ﬂi
_: 5 4 "'mﬁ ' | Heatmap
%@%‘ e L ea f = ‘ ©  Necessarie Regolari
= 3 N 3 TE 3 ¢ '-" :;:: CA e o e Opzionali | O ionali (5min)
...... LES : and § Yt ks B &,‘?2‘%‘3% o : kg . Sve TON pA 4_%1 : _‘,: ° 022:2:!: | o::::z;;:(f':;: 5min)
2~ e 4 o e S T-—-. ) ] @% & ﬁ:q‘bg s ; ) ‘%\v ;;57 oL Q_ﬂﬁ;'lﬁ\_j Isocrone Pedonale
W TE | SN G TR R o e T
""" FANER RN SOTAr e & ,\%v%g@é&?‘::;ﬁ;z‘“
HRTANBE YoM 788 Va 2481 ¢ BT L IIFaNE YoMl o

Diversity Milano

= ——rt

Tot. Ei
Consum)

o e
Consum,

o onetmion
A

.

.

.

Tot. Ei
Consum,
Tot. GHG Emissio
Land-use Balan:

e D
e D

—

s D

PERFORMANCE

s
:

R

Fuel Consum|
Land-use Balance
Land-use Balance

Number of B




nali | Occasionali (5min)
nali | Occasionali ( fuori 5min)

edonale
uti
tudio

OOOOO

Opzi

© Opzi

5mi

[} Area
Isolati

©  Necessarie Regolari

;'JHeatmap
O |
() - -
- -, qy: @© i
' \ Er; >
' &51:
=T
e —
TR

socrone
s’ W Edificato
Ay

Citta Studi

K

T

1

= = s
B =88v

#an ==

L n..u* u—m
o« = IER §EN
2 [} 0 m ﬂ.‘

—— - - — - L |
"’ - ’ e =i
’l E '3.:! ¢ :'
l?-"fl ol o= i
» o ) »

(G
Al

1

il

= |
B, >%§ B @O\v@ Ak @_ﬁ

5

PERFORMANCE

8,
«9

AN

d
J
~
J

W — Pl = m.wd+hq|n,_,.. .\*ﬂ/u .m..m \ 71
uﬂm_ JA.«MWH. %ﬂ E.M__,/ "
a3 :

g==2 \a\d.\_._ -

-.|L y LW %o m 8 Tk

'a\n.\.. ..... < N#h&wﬁﬂ“. u-h.
23 o, Faxl
m._a

ﬁ_.. jw@ﬂm

a-.r .u-u _.
L £§Talnis

_.ﬁ.L,m ] IR, mmn-h ._

E.Iﬂg
_m_n..mmm_un_ 2 mm_ m.q.wéumatr

e ﬂwmm_am\ww 2l i W
mmnﬂ“..l. %ﬁ&ﬁmﬂ 3 .NPOI.T.NIM —
f&wﬁﬁ%ﬁﬂm 7Y cwghm_
@5 4@% A@@@gﬁ D
O /A4 ﬁ-a%l_
m@ SINLEEN A

\f.._

Diversity Milano

DIVERSITY



Legenda

Heatmap
' Necessarie Regolari
® Opzionali | Occasionali (5min)

Isocrone Pedonale
5 minuti

"1 Area Studio

0 Edificato
Isolati

.....

Diversity Milano

e
Gamma |

|
~ - e . S
_' “«‘ o s
\” = o - ke A\
0 = 5
S B 2 . gl
." % * - ,",
A :’l
’ "_.-" y 34 7 M
- /7
o » g
SR \ ‘ Rl /i )
< “..- o (’/.
: % L S8
: e e L Y/ .
",‘ ) - l4 : / ‘/ .
= / "." 4 3
4 s ] .
s '/ s
rd / !
':' ""'
p ,"' . ',", o~
..""'--..,_.__ __-___...«-"'"“ ; 3
P RS - “,
.« f
3 o
2Ly % 4
Q;
l\

{
hmum’#
Tot. GHG Emissio

Cycl N/A S

Car Ownershi
Tot. Ener
Consump!
Tot. GHG Emissio|
Car Ownershi
Tot. Ener
Consump!
Tot. GHG Emissio
Car Ownershi
Tot. Ei

PERFORMANCE

Fuel Consumpti
Number of Bicyzl|
Land-use Balance
Fuel Consum,
Number of Bicyzl|
Land-use Balance
Fuel Consumpti
Number of B
Land-use Balance




ERSITY REB(%FITTING‘PRQCESS

5

7~
‘._\./\/\

PERFORMANCE

v
I °
GEw b 2.3 O v
£ i -ﬁ%g
P2 0% Fis s
s8¢ %% 4
2 3 2 s

ey IS

Fuel Consum
Car O\nmordél
Number of Bicyzl|
Tot. Ei
Consump!
Tot. GHG Emissio|
Land-use Balance
Fuel Consum|

Heatmap
* Necessarie Regolari
@ Opzionali | Occasionali (Smin)
@ Opzionali | Occasionali ( fuori 5min)
Isocrone Pedonale
5 minuti
i Area Studio
[ Edificato

Isolati

°

- B - .
H LIS
§ 5 35 =
o 5 l§§° ;
i 4 5 3
2 K




Accessibility

vvvvvv

“accessibility can be viewed — in g
possible benefit fo s




evali

ATTRACTORS: Mura Medi

ATTRACTORS: Porto di Mare

R

77775 Portod Mare Area
— Rallway
B sulding
N, of Employees

<50

50-100
I 100-500

X B 5001000

o] B . 000

-
Number af Employees by Census Tracts {ISTAT 2011

GENERATORS: Porto di Mare

w

{273 Porto di Mare Area
Rallway

W tuildings

N. of Residents
<100
100 200

0 200- 300

B 00300

B =00

M cudi

M of Resic

£ -

Nurmber of Resicerts by Census Tracts (ISTAT 2011)

>

Numbser of Residents by Consus Tracts [ISTAT 2011]




CASE STUDIES OF MILANO NEIGHBORHOODS:

CITY CENTER

Walkable Area
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CASE STUDIES OF MILANO NEIGHBORHOODS:
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CASE STUDIES OF PROXIMITY IN ROCINHA RETROFITTING PROCESS:
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CASE STUDIES OF PROXIMITY IN MILAN:
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CASE STUDIES OF EFFECTIVENESS IN BELGRADE RETROFITTING PROCESS:
BEFORE AFTER

31% IMPROVEMENT
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IMM INDICATORS

NEW CAS INDICATORS (INTERVENTION AREAS)

AREA 1

AREA 2

AREA 3.1

AREA 2.2

AREA 6

AREA 4

AREA 5

New CAS NewCAS Actual CAS NewCAs ActualCAS NewCAS Actual CAS MNewCAS
indicatary “"‘"(x o SR, “’1:’”' e Variance :‘;‘ﬂ(ﬁ oy | Pefermnce Variance o h;“"‘" ity | Pfrmence | vanane [ hm et "‘"'“’;H‘ o ‘:é"'“ “l varince Peformance | Performnce Variance Performance Pesformance Varignce Performance Varignce
: . g {output) e outprat) i (gt} feratput) (utput) foutput) (Outgut) fnatput)
1. Ground Use:
Built t 2l lding Vo & el
f&&";‘“"’“ density, BulldingVolime Density 387 382 -451% 2,00 1,00% 5,53 4,03% 5,63 579 £,66% 7,62 7.61 2.08% 12,335 12,335 4.08% 14,1407 10,1008 4,08%
| Number of buildings per hactara n*) 121,11 118,37 272 89% 51,79 013% -8,50% a4 50 3,33% 128,20 0,735 202,60 377,75 -517% ar101 471,02 2,00%
ﬂlNumbt’!MIHHHbRBmP!Yh:ﬂ:V!IH"J 2564 25 2864, 25 0,24% 1B55,25 003% DA0% 4075 0F -l E4% 314232 Do 7157312 716712 0,15% 1011681 1011668 ,15%
6l 5t et Cover Ratio (SCR) %) 12,54% 10.02% 252% 23,355 2,085 534% 2,368 0,645 28.37% 0003 172% 18,30% 3418 21,72% 2,28% 116%
h150 erpy potential of a given
W';:':"ﬁf;"“ potesaial of aeivervaie 170,00 1700,00 0,00% 1700,00 170,00 0,00% o405 1700,00 0,90% 1700,00 0.00% 1700,00 1700,00 2.00% 700,00 1700,00 2,00%
miLand coverin agven area Bl 34,99% 1.04% 205% 1,99% 2115 0a0% 0,15% 2,03% 0,785 093% 078% 0,50% 0.96% 9,36% 0,50% 0,35% 0.35%
3. Multialk ity and Varisty: 0.00%
Chiob/hausngFatio | 0.00% 15,67% 16,845 118% 15,05% 20,95% 1185 112% 5.50% 5380 5.55% 232% [re 550% 12,645 3005 5,50% 12,54% 300%
2.urban blogiversity: 0,00%
#roportion cf the reident | ving 400m of 2 perk x
;Lﬂ' B T M Mt R, 2.00% 0.00% 000% 35% 35,39% 0.00% 93,L7% 93.17% 0.00% 200 0.40% 0.00% 28.38% 29,39% [N 35,08% 39.08% 0.00% 1848 39.45%
J ic [ ation Loy Vover all 2
": I"“ catiofi of vegekation cover In overall ares 2,08% 2089 0,00% 1,09% 0,00% 1.08% 200 040% 4,20% 9,20% 0,00% 0,005 0,76% 100,00% 2109 229% 8.55% 2,10% 2,29% B.55%
5.Green Snaces 0,00%
a| Lawn Cover Ratio \lER) 49,00% 6,42% 5,12% D,00% 5,48% 548% D% 15,28% 15,28% 13,82% 1383% D,00%: D,00% 2,7E% 1,16%: 5,34% 8BRS 245% 5,33% 5 BE%
By Extent and nurm ber of parks %) 2,00% 31,54% 2199% 0.00% 16,0% 15.04% 0,00% 101,535 101,99% 0,00% 2,00% 0,90% 0,90% 7,00% B00% 31,51% 3151% 0,00% 351% 3151%
e EEGAERaS Red DRt VICHIN Wa iog 2,00% 1004% 2537% 63,119 0.00% 100,00% 100,00% 0.00% 100,0% 100,00% 1031% 55.37% 35,06% 96,60% 2.00% B2 29,97% 2,00%
Dizancaof s Racreation Area (3]
fa, Cycabll
3l Lengthof bk ng roads () o0 S0 200 2,00 002% 0,00 2,00 0,005 0,00 0415 2,00 0.0 801% .00 2,001 2,01% 0.00 2,00 2.01%
B1Pepulation with walksble stcessto biketrsils o 100,00% 0.00% 47.50% a7,90% o 100,00% 100,00% s 65,93% 0.00% 65,93% 5,930 0403 65,94% 59.94% 0.00% 65,90% 59.50%
| Number of bl ke p!k\f\! pots o0 411% 0,00 4,00 0,01% 0,00 4,001 1o 0,90 0,60% 4,00 0,41 0,91% 000 0,40 0,28% 0,00 4,00 4,28%
d) Hlkﬂ'}hll\n! 000 4,10% D% 0,493 D05% 0,00 0 58% 0,52% 0,00 0,60% 0,00% 4.46% 046% 0,00 0,01 4,53% o000 4,01 4,53%
¢f Pecentage of dallytrips by bicyre 1,825 132% 202 % 2.48% 182% 2,90% 218% 1,32% 2125 1.82% 2.00% 2.15% a5 2.00% 2.18% 122% 430% 2,18%
50, Walkaby:
1 oty eF ey uneton fn:a edlkingg destainos 21,00 11590 107,00 115,00 B5ER 12,00 1300 200 12,00 1332% 210,00 235,00 10,64% 0,00 0,00 2,00% 0,00 2,00 2,00%
From rescentialbuildings
by Car freeor minimal car b afic strests 2,026 731 557 557 005 2,50 0,039 0.039 0,00% 571 5.1 0.00% 0.207 0215 3,53% 019 012 17.00%
t| Percentagz of daily trips on foot 55,70% 57.70% 55.70% 56,70% 0,00% 56,70% 55.70% 55.70% 0,00 56,70% 56,70% 0,00% S6,70% 55,70% 2,00% 55.70% 56,70% 2,00%
d)Pederian stres: peths %) 47.66% 54,70% 72.04% 2E.75% 10,72% 100,00% 97.45% $7.70% 0.26% 59.04% 65.00% 0.00% 26.13% EB.E7% 2.70% B5.13% 7% 2.74%
i Nuibir ot patiols whthinval lbledhtanca 67,92% 45, 60% -18,32% 69,753 58,78% 2,00% 32,20% 100,00% 190,00% 0,00% 100,00 100,00% LYTES DAk 2,00% 0.00% 0,00 [rrs 2,00%
freguent transit stops
Sidevialks thet arelined with continuous
Doidel et 2153% 20,10% 157% 36,879 ECEREN LEN% 0.00% S0,16% 249% 11,92% 1204 36875 38.08% 1239 24,56% az47% 17.52% 42,47% 17.82%
sroungocr actvtyinaguen aren )
7a. Urkan flow taeaple] 0,00%
inhabirants lang within 300m from publ
:).:::a::w: Sl I TormpaalE -2,36% 27,23 20,53% 335% 54,24% 54,24% 0.00% 56.42% 86,72% 305 22,94% 0.00% 2,00% 2,00% 0.00% 9,00%
d)Leieh of roads e capits. Rozd Ratio (3% 0,05% 036 036 0.00% 028 03 2,08 (3] 1W017% 0.400% 0,32 15,30% 439 15.30%
hiNumber of cars ownad by urban reudents 21 00% 0,02% a0,38% 10,38% D% 12,948% 12 04% D00% 11,56% 11 63% 0,68% Do 18 0% 4,13% 14 0% 4,13%
\IPJGY(‘TVE\&'.erYhnuEﬂlehthBHK 58.00% ST42 DU SB.D0 SB.0n DA% SB.0D 5200 4,00 58900 SB 0D 0,30%: 000 SE400 Ry SB10 400%
Toksl numbes of jsurneys by public trensport 32,8% 38,80% 0,00% 368% 38,25 0.00% 388% 38,60% ot0% 38,6% BEN 0.00% 000% 38,60% 2.00% 820% 2.00%
i on of a public P 23,00 23,00 0,90% 4200 43,00 0.00% az00 3300 000% 2320 23,00 0,40% 00w 2300 2,00% 42,00 0,00%
ulwﬂ:,gedurnﬂn ofa privetemetorisedtrp 12,00 12 00 0,00% 2200 2200 D00% 22,00 234090 D00%: 1200 12,00 0,00%: o000 12400 900% 23,00 49.00%
£ g ictrar ¥t rout
T)Lenestiof reserved ol ctranspiort foutes e 0g0 040 0,00% 2,00 233 31,64% 0.00 2,00 040% 040 03 32543 2,00 0,33 3250% 0.00 024 2448% 000 228 2,8%
urbanhectare-road modas
t)Langth of road perurban hectare 0,66 0,65 0,18% 1,66 1,70 5,44% o0 0,00 oAl D,25 -3,55% 4,66 0,66 04T 0,28 0,41 -3,94% 0,28 0,41 -3,94%
2, Ene iy inarage ment: 0,00%
3| Consumption per capita 156,20 156,20 422% 151,28 151,28 D00% 506,00 £,00 0,00% 756,00 755,00 0,00%: 755,00 756,00 Do 567,35 567,35 2,00% 557,35 SE7,3% 4,00%
PIPTImary Ener gy for public lighting 090 3204,51 3B040L 0% 4,00 5212,20 321220,00% 000 5212,20 5212,20 0,90 1260,00 126000,00% 2,00 420430 420480,00% 0.00 397230 397230,00% 0,00 39723 357230,00%
b n 0.00% 0.00% S000% 0.00% 5040% 50,00% 0.00% 50.00% 50,00% 0.00% 3,45% 345% 0,009 033% 033% 0a0% 1% 30,95% 0.0 30,95% 30.95%
) Renewiabl es: Ranewable snarpy on site ,00% 0, 00% HOO0E 0.00% S000% B0 000% E0,00% 50,007 0,00% 0,00% 0,00 0,005 2,00% 0,003 (e I 0,00% 0,00% 0,00% 30,00%
UIPV-pawer plart 000 24903900,00% 2,00 140039 14003500 905% 0,00 14003500% 0,00 54255,00 54BB500,00% 200 68425,00 5EABEDD 0% 0,00 193357.25 10335725,00% 0.00 103357.25 10335725.00%
10, Food management 0.00%
ol Foodnesde daily 5258,58 2.40% 508,35 5085,35 0.00% 208,20 BOE,10 0005 657,76 553,56 2,60% 1033038 10330,36 0.00% 470,67 as68.52 <02 470,57 459,62 402
B) &mourt of urban farm produrticn per parton a0 2151 00% 4,00 400 % 000 0,58 5272% 0,40 0,19% 19.51% 400 0025 1,51% 0,00 0,21 1,20% o000 421 11,28%
it of ¢ i 1l nis i or
clzae ey oCeasepicts 040 T 189549007 200 204 704,25% 0.00 046 .45 0,40 0,016 156% 200 0020 105% 0,00 169 188,62% 000 Lee 168,62%
kliccessto tore thet provide hesithy foods
and/or that accept gavernment food asitances 2,00% 6,15% 54,15% 0,00% 50,54% 50,54% 0,00% 73.35% 73,35% 0,00% 100,00% 100,00% 0.00% 29,235 n00% £3,45% 53455 0,00% 53,45% 53,055
sromram:
L] fccess to community gerdens 0.00% 100.00% 10000% 0.00% 6075 5,07 0.00% 100.00% 200,00% 0.00% 40a% 008% 0.00% 15% 2115% 0407 37.02% 3702% 0.00% 70i% 3r02%
11. Waste management: 0,00%
:\Amcumnf:uhu\smupmdu:ad 52,00 52 000 0,0% 63,00 63,00 0% B3 8,37 4,00 17,395 “11,29% 63,00 62400 oo 37,37 37,58 -265% 37,97 37,98 -2,69%
b)Rate ofwade recyclal 33.70% 35.25% 2.55% 33,70% 49,33% 15,63% 337 33,795 000 5,855 1882% 33,70% 48,335 15,638 32,75% 35,25% 305% 32,75% 36,25% 345%
C[Rate of materials coming from recyciing 2,00% S0 0.00% 0,00% 4,75% 4.75% 0.00% 35,335 35,34% 0,00% 13,25% 17,25% 0,.00% 276% 475% 0.00% 12.52% 1252% 0,00% 12,52% 1252%
12.Wder manag=ment: 0,00%
<l funoff coefficimt ] [ 1200% 470 055 2143% o 055 21,03% [32) 3.10% 026 0,72 185 0,78 0,57 14,10% 078 067 10,10%
3| Cancentration of Chlarafarm [usd ) £ 30,00 000, 00% 50 24,00 -50,00% & 2040 = D% 30,00 -50,00% 50 3040 5000 60,00 3000 £ 0% 0,00 20,00 = D%
| Cancentration of Anlonic Surftact [ugs) a7 0405 A5 a0 a7 0,08 -58,50% a7 0,05 5p,83% a7 005 -38,80% 37 0,05 -58,38% 270 0,05 g, 5% 270 205 g, 533,
3| Dally coverage of potabl e water 65| 21 2900,00% 2 100,00 79,80% 21 100,00 79.00% 2 100,00 79005 21 100,00 79,00% 2100 100,00 79,00% 2100 190,00 79,00%
Number of | nhabitants zunplied with
A] Mimbiel ol Bhahtaht2Rnppledwitha e 0 0,008 0 1255,81 100405 Q 313812 100,00% 0 052,51 100,00% a 314232 100,00% 0,00 304531 100,80% 0,00 304631 190,905
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This tutorial contributes to the implementation of
the following Sustainable Development Goals:

NO GOOD HEALTH
POVERTY AND WELL-BEING

RESPONSIBLE 13 CLIMATE 15 LIFE

CONSUMPTION ACTION ON LAND

ANDPRODUCTION
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