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|ntroduction

SYStEMIC IS NOt the same as
Systematic

Systematic Implies to; e methoedical
QI tidy:
Systemic Implies heing able te see

EVents as pProaucts of the Woerking of
a system

SyStem may. be' defined as: a whole
WhICHITS made off partsiand
felationships
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fallure” may e seen as a preduct of the
Working| ol a system

Andiwithn that

ifie;, InjuRy, property: & econemical less as
fesults of the working eff a system
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The Aim:
to construct a sufficient structure for a disaster
Mmanagement system

The Approach Adopted:

apply’ concepts: ofi Systems to the: construction off a disaster
management systen.

Draws on:

LAY Systenc: Salety, Vianagemernt Systemi (SSS)

12 ihe ViaplerSysten Viogel of Stalferdl Beer

138} TThe Fanure Paraalgris Approaci ol Joyce: Eortune &
Geoff Peters
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Stafford Beer created what he called a Viable
Systeni Vioael, WRICHIIS) centred onl five 1asic
functions andl INter-ConNEeCcLIonSs.

BY: Viap/elae meant anle tor maintain a Sseparate
existence’.

Eertune: & Peters created ~Paraalgriis as
templates fiel comparisen wWith the realfworld. For
example, the communication paradigm:. (Alse
severall Hunyan Eacters paradigms)
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TThe key characteristics of the SDMS

A rrecursive: structure (I.e. layered?) and relative
autenemy.

e SSVIS andt Its, ‘Envirenment’

A structural erganization WRICh  consISts of a
PASIC LRI IR WRICHHIT IS REcCEssalny/. 1o achieve
five functiens associated with systems 1 to 5.

Concepts off Vaonity, MRA(Maximum: Risk
Acceptable) and aceceptanle range of risk

EGUI principles of organization

Paracdigms: arelintended teract as; templates:
gIving| essential features for human! factoers:
and for effective communication & Control.
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Recursive structure of the SSMS

Recursionimay. e regarded as a level,
Whichi has ether levels below: or alkove! it

NDMU= National System 1
Disaster Managemeni
Unit

Recursion: 4
(Level 1)

NDO= Natienal
Disaster Operations
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Recursion 0

System 1. (REVEIN0))

NDMU= National Disaster:
Managemeni Unit

NDO= National Disaster
Operations

RADMU= Region-A Disaster
Vanagement Unit
RAOI = Region-A Operations
RBDMUI = Region-B' Disaster
Managemeni Unit
RBO = Region-B Operations

Recursion 1

System 1 (Level 1)
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Recursive structure of the SDMS model

System 1 ) :
: : : ;\ - Recursion 0
NDMU= Nationalf Disaster Management Unit L/* (Level 0)
NDO= Nationall Disaster Operations :

NDO
; : . System Y
RADMU= Region-A Disaster Management Unit D AW
RAOI = Region-A Operations / ) Level 1

RBDMU = Regjen-Bf Disaster Mamnagemenit Unit
RBO = Region-B' Operations
RB-Operations ™

NS

Recursion 2
Sub-systems that form part of _. g-!j '
(Level 2) ’ system 1 i //\/T// A /
7 S /,7 P P
re® & @

Horizontal inter-dependence

Vertical inter-dependence

RA-Operations

Recursion 2
(Level 2)

System 1
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Recursion O
(Level 0)

COUNTRY. LEVEL »

Recursion 1 S
g
REGION LEVEL » 5
)
s
System 1 %
Recursion 2 o=
S
5
>
SUB-REGION
LEVEL
Recursion 3
VILLAGE/ Horizontal inter-dependence
COMMUNITY
LEVEL
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TThe structural erganization of the SDMS Model

NEWCC
‘Total 5 d
Environment’ & , .
(Socio- = NEWCC = National Early \Warning

economical,
political, physical
factors; e.g.

Co-ordination Centre

poverty, politics,
corruption,
technology,
geographical
location of
settlements,
natural hazards)

LEWCC = Local Early Warning
Co-ordination Centre

NDMUF= Natienall Disaster Management Unit
TDO = Total Disaster Operations
LDMUI = Local Disaster Management Unit
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The ‘environment’

‘Envirenment” may be understood as being those
circumstances to Which the SDMS response Is
necessary.

‘Environment’ lies outside the SDMS' but interacts, with 1t; It
IS the seurce of circumstances that threaten the system;

(poverity, politics; corruption, technology, geegraphical
location of settiements, natural hazards)
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System 1: Disaster- policy implementation

Implements, safety policies in the erganization’s eperations. System 1.
CONsISts Off GNE o more operations; I.e. It might be de-compesed on a
PasIs off geography. Forexample, systemi 1 might be: broken; down Into
ZONES, hegions, communities, etc.

System 2: Disaster-TEWCC

cooerdinates allfthe activities ol the eperatiens that fomrm: part of system
1 (see Eig. 1) and in relatien to the ‘total envirenment’. EFurthermore,, It
alse’ coerdinates; ether local early Walining ceordinatien CEntres
(LEWCCs).

System 2*: Disaster-LEWCC:

IS part of system 2 and It IS respensikle for communicating advance
Warnings te other early warning coerdination; centres and to key,
decision makers in erder to take appropriate actions prior to the
@cceurrence off a major naturall hazard: event.
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System 3: Disaster-functional:

IS directly’ responsible for maintaining disaster sk within an acceptable
range In system 1 on a daily basis. It ensures that system 1
Implements: the' organization’s: safety policy. It Is alse respoensible for
dllocating the necessary. resources, to system 1 to accomplish the
erganization’s disaster prevention plamns. (e.0. Allecation efi resources
for the traming off persennel whe will help: te) evacuate peeple from: the
afifected areas due ter a npatural disaster; suchi as an earthguake o
hurricane, ete. )

System 3*: Disaster-audit:

IS part of system) 3 and Its functioni s 1o conduct audits sporadically’ Into
the operations ofi system 1. System 3* Intervenes In the operations of
system; 1 according to the safety plans received firomi system 3. Ihe
revisions off the adequacy, and the functioning of the engineering
senvices and fixed 1mstallatiens: that may: be used! in case of a natural
disaster (e.g. shelters, electricity supply systems, water supply
systems) are examples of the action of system 3*.
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System 4: Disaster-development:

IS generally’ concerned with: the ‘totall environment” and Its
function IS, te conduct research and develepment (R&D) for
the' conptnuall adaptation’ off the disaster management
system. By censidering strengtihs, Weaknesses, threats and
opportunities, system 4 can suggest chamnges teo the
Oliganizatien’s; safety’ policies;

System 47 Disaster-confidential reporting system

IS part of system 4 and It IS concermed with: cenfidential
[EPOrtS OFr Causes of concern frem any person ofi the public
abeUL any: aspects, seme ol WhIch may: requiie the' direct
Intervention of system 5. An example of system; 4* may. be
a confidential’ report regarded to looting of sheps, prvate
houses, hospitals, schools, universities, banks, etc.
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System S: Disaster-policy:

IS responsible for deliberating safety. policies and for
making strategic decisions. System 5 alse monitors the
activities, of system 4 and system 3. Al example: ofi system
5'S Policies IS) tor address the prevention of Injuries/deatns
from natural disasters. These policies should alser promete
the' culitre: ofi prevention threughout the: erganization: anad
amongst the people, locall governments; ete.

{1} ‘Hot-line’

Eig. 1 shoews a dash line directly: firam system 1 to system
5, representing| a direct cemmunication: or “hot-line’ fer use
N exceptional circumstances; for example, during an
Emergency.

IDRC, DAVOS 2008 Safety, Risk & Reliability' Research Group



IDRC, DAVOS 2008 Safety, Risk & Reliability' Research Group



Viability of the SDMS

Viapility/ has BEEn givena prekhanilistic Interpretaton

Vianlity: = PA(tner SONISHHAas e capacily/ to manitan.
e sk Witiali! an. Accepranle range 1o/ a stalea. [erioa.
oI tIme).
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Paradigms fior Communication and! control

Communication

Communication IS vital 1 the management of disasters.
The communication paradign IS intended terhelp

to Identified weaknesses of the SSVIS;

L.e., lInks missing, Inadequate, ete.

A communication paradigm has been suggested 1y
Eertune and Peters (1995).
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Rules for close approximation Rules for

symbol use symbol use

Source Encoder Channel Decoder Destination

Noise Noise Noise
Rules for

symbol use

Rules for
Symbol use

clese approximation
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Unexpected
disturbances

Operations Output

Input Input
changer-A changer -B

Proactive Basis for
adjuster ‘ comparison
Comparator

Reactive
adjuster

Control Paradigm

IDRC, DAVOS 2008 Safety, Risk & Reliability' Research Group



Conclusions

A Systemic Disaster Management System
(SDMS) medel has been put fenvard.

a [The SSMS aims te maintain disaster risk within an
acceptable range Whatever that might he.

x |ff the features off the model; I.e. the systems, their
assoclated  fumctions, andl  the  channels of
communication: are’ In place: and Werking: effectively
then; the propability” of falure: sheuld Be' less than
ethenwvise:

m [he Idea ofi the wabiity, off a SDMS has been
Introducead
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s [lhe modellis capalle of being applied
preactively: in the case ofi a new: system er an
existing eneras Well'as reactively.

a [ the latter case a past disaster may: e
examined using the SDVS medel. Inl this way,
IESSERS may. e dirawinlfirem) past falure:

s It may also be empleyedias a template” te
examine an’ existing| DMS'.

s [t s heped that this appreach will lead te
mere effiective management: ofi disaster: risk.
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