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Four common assertions

* ‘risk mitigation pays’

— but too few Cost Benefit Analyses to confirm this (Twigg 2004)

« ‘economic losses due to risk are increasing’

—but normalised data shows no trend (pielke et al 2008)

* ‘providing the public with information on hazards encourages
preparation’

— an unfounded assumption (pPaton 2003)

* ‘future context is today’s world, with modest variations’

— scenario modelling suggests otherwise (Mahmoud et al. 2009)
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...but normalisation tells us...

CLOS Normalized Losses per Year from Atlantic Tropical Cyclones

(11.year conteted average)
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(After Pielke et al 2008)

where we build
and how we build
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Meéssaic

A framework of emerging risks =

Drivers increasing
landslide risk in
developing countries

Potential emerging risks

Scarcity of detailed
evidence that
mitigation works

Challenges to
adopting mitigation

Scarcity of
implementation
standards

Lack of regulation and
zonation methodologies -
not at the scale of the
triggering process
(Coburn and Maynard,
2009)

Population and urban
growth (Twigg, 2004)

On-ground-delivery of
mitigation very limited
(Wamsler, 2007)

Reductionist risk modelling
and uncertainty (Kunreuther
and Useem, 2009)

Evidence of mitigation
impact is rarely substantive.
(Benson and Twigg, 2004)

Holistic uncertainty needed
in models that purport to
indicate stability
improvements (Rubio et al,
2004).

Cost benefit analysis
requires detailed survey
work that is rarely
undertaken (Holcombe et al,
2011)

Samaritan’s dilemma
(Raschky and Schwindt,
2009)

Political agandas can exhibit
instability (Prater &
Londell, 2000)

Community residents need
to be seen as both ‘cause
and solution’ (World Bank,
2010)

Communication gap
between science and
practice (Malamud and
Petley, 2009)

Community contracting
standards are rarely defined

(Sohail and Baldwin, 2004)

Monitor implementation
process. (NASA, 2011)

(Source: Anderson et al, 2012)
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Risk reduction on the ground C—

“Over the last three decades policy statements by all major agencies have included risk
reduction as a pre-condition and an integrated aspect of sustainable development...” UN

U T

“..but when it comes to practical implementation,
very little has been done, even when money is available”
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The need to act on urban landslides = =<
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m Complex models & political uncertainty =

Not uncommon for one
expert to say that there
is little to be concerned
about...

...whilst another expert
will say the same risk is
of major significance

(Kunreuther)

Source: Anderson & Holcombe
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Need for an ex-ante approach =

“We're still to some
extent sleepwalking our

. . EBRR
way into disasters for
the future which we
know are going to

happen,

...and not enough is disaster
being done to mitigate Sttt
g:glrn;ez [\Lnggfarz-goeg)r.etary-General for Humanitarian @
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LR What is unique about MoSSaiC?

Uses existing within-country capacity to reduce urban landslide hazard

|dentifies hazard drivers to justify interventions

Community residents engaged throughout

Delivers landslide hazard reduction on the ground

Stresses importance of site supervision

Encourages behavioural change

Promotes evidence-base for landslide hazard reduction
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How do we reduce landslide risk? ™

—

2012

Reduce the exposure to landslides

avoid the landslide hazard

Reduce the landslide hazard (likelihood)

good slope management practices, engineering
measures

Reduce the vulnerability

communicating the risk, community warning, response
and recovery plans...
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Science
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Slope stability is
affected by changes in:
1] G
| slope geometry -
1 e.g. making it steeper
R s .; x rainfall the load upon it -
4 e.g. building a house
™ i the strength of the soil -
Lan e.g. adding water and/or
soil removing vegetation
S\
a Water from roof
@ Water from ground surface = e =
9 Un-lined drains and gullies mground.rises—
0 Water from household plus foul water

What is causing the landslides?
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How effective are local practices? ™
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What is the impact of water supply?

High density (>70%) unplanned housing
g v

g R :
14 days per month
But, roof guttering + proper surface drainage reduce

the level of soil saturation to... 1 day per month

Days per month soil is saturated
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Can the hazard be reduced? T
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Start with community knowledge s
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...with residents and government teams &> e

=
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produces a landslide hazard map
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Drainage Plan for Landsiide Risk Red
Prof. M.G. Anderson PhD, DSc. FICE. CEng. AMASCE

Dr EA Holcombe MSci PhD
April 2008
GPS WAYPOINT NOTES
WP | nomning | easting | oY notes
U001 T IZ0N0055 T 125111 | 110 orainage ¥om fekd onto footpath
002° 12985085 @ -612%0972 126 | Marca Bynoe font comer of balzomyfstep with
| view of relct landside scarp directly north (beanng
0
003* | 12585065 61250082 125 | (ouphicate waypont  see WP 002 sbove)
004" 12088880 | 61251024 | 126 | concrele steps
005" | 12088880 | -81.251025 126 | (Guphicate waypont  see WP 004 above)
006 = 12983488 | -61.250418 130 | Ztia Bynoe Pisk House Cracking of new
| exiension bullt on B maderial: water entering
house
007 | 12988392 | 61250952 115 | bedrock ouleropping
008 12083435 | 01251088 107 | bedrock oulcrepging — Iooking downsiope on route
| of $00d
000 | 12088755 | B12511ST | 111 | Herokd James: DECrOck CUESIOPOIng O 08
| foctpath Below houte
010 | 12962776 | 01251424 | 102 | concrete tank by esnh foctpath
on 12080105 | 61250448 150 | 50m from st of concrete path (WP O14) J0m
from WP 001
012 | 32086021 | 51251311 | 193] 30m from WP 011 30m from WP 004 (concrete
Mepy)
013 | 52086034 | 51250278 | 104 | (duplicate wiypont . see WP 012 above)
014 | 12958829 | 61251048 96 | start of concrete path
015 | 12088563 | 61251751 85 | new concrete path with retaiting wall and no dran
| ~ water foads Over top of peth onto houses
downsiope
016 | 12088264 6125155 T4 | Bouton Coampton. guleyng Detween witer task
200 Upsiope NEGADOUT'S Netaniog wadl.
mmmgnmmoame-
oy 1298752 | 61254578 5 mnnw- next 10 dranege route - Booding of
yard
s 1298759 | 61250323 86 | danch block up-stand required 1o prevent water
fowing off rosd into hauses below (Astance =
&)
(31] 12087083 | 01251048 82 Fom road to back of 9hop - road blocks
| with deSais aftor hoavy rans (urce » natursl
dranage route Sowing rom east of Wi 006)
020 | 12086021 | 8125130 41| natural ceainage from road (WP 010)
021 | 12008702 | 61253507 36 | cubvert under road
022 12986801 | 61251674 39 | path by dranage route
023 | 12087656 | 61251221 | 41| gelley ~ floods onto road
024 | 1280042 | 01251967 | 69| Ulsana Hazell waler £0005 Back of house
025 1268812 | 61251904 68 | boundery between Cofal Willams and Cuide
| ~ possitie route for drain. Floodag a1
back of Wilkam s house. Font yerd concrele
cracaing Omelas Hazed)
started sxcavation for retaining wal
026 12 982057 . 61251858 63 M boundery with Willlams, posabie route for
027 | 12983396 | 61251477 a caummdmm - guieyng n
| heavy mins. Possble route for drain
026 12953451 | BT 2514 57 | new concrete path with no drenage (see WP 015)
| Possitie route for drain scross path - would
require broaking up and re-consiruchion of section
of path for cubvert
020 12088742 | 61250043 | 101 possite route of intercept dran following earth
path
o0 120988755 | 6125085 103 Wmdwmmm

DRAIN SPECIFICATIONS

& @
drain dmensions
Intornal | extemal
ITEM w h  w h Leogth
INTERCEPT DRAIN 1
1.9 Dlockwerk aran (5% tocks) T (¥4 T8 | 100 metres
1.2 tiockwork dran (87 blocks) 2 T |34 28| 100 metres
1.3 Surface mount 8 blocks akong 8| « & | 100 mefres
Ooemcpe edge of ewnng
concrete poth (add haodrad)
MAIN DRAIN
2.1 Make good cubvert across roed - I . . 4.7 metres
2.2 N ood main dran sidewslls samo as exnting | 100 metres
eing Nty boulders and gabion
mesh (0 secure « rigeep style
2.3 Surface mount 67 blocks alang L L 40 metres
downsicpe edge Of 1083
mmcmmz
3.1 shp-@rmns akong footpath on R A 70 metren
GOm0 e 0Oge
3.2 tlockwork dran (8 tlocks) 100 187 - 85 metres
3.3 blockwork aren (8" blocks) o8| - 115 metres

APPROX. SCALE
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...that capture surface water
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...‘People’ / Organisational scale

Landslide risk reduction scales

TOP-DOWN

Funding agency

Government ©)
(O
(@) GIS-based
(@) mapping
_ >
Social Fund ~O]
<
Community | |
EELES
Household
Drainage  Hillside Terrain Country Region
area type

....Physical process / Spatial scale
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Factor of Safety {F)

Evidence it works

g —t £ -

MW 20 X 4 S0mmiy
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o 100 200 300
Time (howrs)
reof-water « 50% surface water interception

—roof-water interception

w— 0 Intervention (equivalent to 1

100yr event with roofwater interception)

Post-MoSSaiC intervention rainfall impact
(Year and major triggering rainfall event)

. 2006 2007 2008 2010
Community !’re-MoSS.aIC 1in 4 year, Hurricane 1in 100 year, Hurricane
(number of intervention 24 hour Dean 15 day event Tomas
h hold rainfall impact on event 1in 5year, >1in 500
ouseholds) slope stability 24 hour year, 24 hour
event event?
2-3 16-18 9-24 October 30 October
September August: 340mm 533mm
111mm 132mm
None None
reported - reported -
. Major slides at low S None Reactivation | None
Community 1 | 55 . Landslide in .
rainfall rates L reported of landslide reported
adjoining . L
in adjoining
area
area
Major SI.Ide and Minor slide Minor slide
. evacuation of 100 None L .
Community 2 . L - within within
homes in adjoining reported . .
community community
area
428
None None None
C ity 3 Maj li -
ommunity el gt reported reported reported
Community 4 Modest slides ) None None None
¥ affecting properties reported reported reported
. Rejtalnlng wall None None
Community 5 | 20 failures and - -
. . reported reported
significant slides
Major previous slide
. with several lost None
Community 6 | 60 houses. Subsequent | ~ ) ) reported

minor landslides.
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MOSSAIC PROJECT DRAFT COMMUNITY QUESTIONNAIRE

INTERVIEWER SAY The reason for this quessonnare 15 1o work out how much déference tha drainage

project has made to pacple n this community  The first two parts of the quastionnaing will help give a picture
of life in your housahokd and how much a landshde might affact
lock at whesher tha project has been affective in reducing problems caused by floodng and landshdes

you. The other parts of the quastoanaire will

SECTION 1 THE HOUSEHOLD

Housohold peofile

1. Nusmber of people in hunsehold
Adults — semor citizens
Adults - working age
Chaldren ~ sevondary school / college age
Cheldten - prunary whool age
Babies and mfants

2. Number of children attending school
Number at secondary school / collage
Number at primary school

Highest educanional qualificstions of head
Termary / usaverusy

Secondary complete

Secondary weomplese

Prusary complere

Prumary incomplete

Nooe

000000 ™*

-~

Employusest statms of adales
Number of adults werlomg - permanent yob
Number of adules weakmg ~ intermmstent

Nuamber of adules not wockmg

S, How long have you been bving in the
commuuity”?

ol
Meas: 1585 3 O mealln
o Ve

|Juessans relatng 1o sccomenadation

Tonsnre

Owned land and hows=

Reated land (bl ows bouse on land)
Reuted land and bouse

o0o0o*®

Number of bedrouns Mren
Nuenber of bedrooms 2is

5. Walltype Pry
O  Bnek’ block  concrele @)
O Wood and concrete [
O Woed (&
O Wanle ' Tapua / Makestuft o
9. Tuietnype Prey
O WC 10 sewer / septc tank 85
© Pt latnine ' none 015
10, Light source Frep
1©  Elecmcity i

O Keroiene / sone [
11. Housebald possessions Preg
o TV !

C  Telephone o4
©  Video/ DVD a9
O Swove i

O Fridge i

© Washing machine 0%
O Car/pukup (¥L)
{Dwect bunohits from project

12, Physical heuefany Prvy
O  Drmin adjacent to boase 06
1O Tootpath access to houe ad
'O Roof puttering and downpipes @35
© Water sk @
13, Employment om project

O Amssded conmact for comitnuction | intallanen

O Engloved by coutoacton ds saion  Carpener

Q Emgployed by contracioe a4 laboures

Nussher of duys esployed Moax:

Benefit cost ratio of ~2.7:1
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LR Next steps LT

Undertake future
scenario modelling

Acquire data on
landslide mitigation Ty mme o
relevance at the
regional level

bound

Develop a delivery
mechanism

Source: Holcombe et al
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Contact

Prof. Malcolm G Anderson

NIVERSITY OF % University of
BRISTOL

Contact:

mossaic@emailplus.orqg

Managing Disasters
in Small Steps
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