Terms ol Reference (ToR)
For

Basellne / Feasibllity Study for Seismlc, Tsunam|
, and Cyclone Hazards slong C
and Identificstion of Sultabla Sites for Installation of Multl-Hazard Early \:Ern?nl;;::?;nmdh

1. Background

'Tsunaml the wrath of series of waves have (he polential fo crealn largo scale multi-definitional shorl- and
long-lerm damages. Recent tsunamis In Indonesia and Japan which caused havoe wore eye opening |
rest of the \\prld specially for coaslal countries. Though, histarical evidence for tsunami along lh; sh?)r:;
2! the AArablan Sea is rare and in cases contradicing, stil Makran Subduction Zone (MSZ) near
DQ}O‘*:!I_IS[QE\EQESI has the palential lo generale large tsunaml in the reqglon, as it happ;ned after éa
mégnutude eaﬂ'\Qt{ake of November 1945 which generated tsunami in the region Record of the evch\
sugges! that majority 9! fatattles happened [n villages along or near tidal creeks specially in Indus Delta
Cyclanes and tsunami are key hazards 1o coastal bell of Sindh. Small fisherman villages ard lowns are
s;anered along the coas! of Sindh and many of them still lack basic communication infrastructure. These
villages and towns ae extremely vulnerable to coaslal hazards when personal notification ls she only way
of evacuation wamings. Mos! of these villages do not have landfines, electricity, roads, and mobile phone

networks, etc,

Trsgnami normally !ri‘ggered by selsmic activity and also by other reasons / activity in ocean lively land
sliding etc, In addifion 1o seismic and tsunaml, cyclone hazard is also associaled with major coastal
areas of andhrMahan, Karachi, the largest city of Pakistan lies 150 km east of the triple junction between
the Arabian, Indian and Asian Plales and is surrounded by active faulls. Karachl is thus prone to high

_ Intensity Tsunami- genic earhquakes and Cyclone threat.

EWS) is one of the key factors In minimizing disaster losses. In
elopment and monitoring of cyclone and fsunami is possible and

conseguently, dissemination of timely alerts and warning lo the communilies al risk can be achieved.
This project funded by National Disaster Risk Management Fund and Government of Sindh aims to

sirengthen tsunami and earthquake preparedness in coastal areas of Sindh,

End-to-end Early Waming System (
modem technological era. prediction dev

2. Introduction
s efficient and viable methed to broadcast and disseminate real-

communities. This system is already installed along the coast
nl of Paklstan and UN organizations /

Tsunam! Early Warning System (TEWS)i
ime warnings at loca! level In vulnerable

~ ol Balochistan wilh technical and financial asslstance of Govermnme
INGOs. Al slte, the syslem is comprised ol siren pole, solar panels, batleries and Seismic Network along

with early warning cenler. The system is controlled by remote command and contro! center, which in case
ol Pakistan is Natlonal Tsunami and Cyclone Warning Cenler al Pakistan Metearological Department,
Karachi. This syslem can be used for mulli-hazards EWS with cerialin additional equipment and

associated SOPs for all types of coastal hazards.
PDMA), Sindh with the financlal assistance of National

Provincial Disaster Management Authority {
nd share of Government of Sindh is planning to install TEWS

Disaster Risk Management Fund (NDRMF) 2
in coastal bell of Sindh in close agsociation of Pakistan Meteorological Department (PMD), PDMA



)

(\( .

}B(a?ochlkslaqn‘ In inillal phase of the projec!, system Is planned lo ba Installod at suitable locations in
orangi, district East & Wesl of Karachi divislon and disiricls Thatla, Sajawal & Badin,

Belore inslallation of TEWS, baselino sldy and survey nre required lor coaslal hazards (particularly
tsunami) risk assessment wa.r.1. populations and physical infrastructuro; and then identfication o} most
feasible and sultable sltes for inslallation of TEWS (Alarms) and equipment. POMA Sindh (nvilos the
services of repulable and experlenced consulling firms / companies | organizations to conducl this sludy.

J. Objectives

inle, Tsunaml Cyclong Hazards and associated Risk

The objectives of Baseline / Feasibilty Study for Sels
ation of Equipment for Selsmic

Assessment Coasl of Sindh and Identificatron of Suitable Siles far |nstall
monitoriag, Tsunaml Early Watning and Cyclone storm surge, (tack, Intensity prediction System are.

nlc risks along coastal belt of Sindh;
ol tlsk in defail (human

d high Joss facilities);
anlicipated impacts;
lone and seismic

a) Harard Assessmenl regarding lsunami, cyclone and sefs!
b) Risk assessment and mapping and identfication of elemants
setilements {ncluding socio-economic), critical physical infrastructure an
¢) Determine the overall feasibillly of the proposed project and evaluale the
d)  Zonalion {low, medwm, high) of coasfal belt In Sindh In terms of lsunami, CyC
nazzrds following SOPs of PMD / NDMA / relevanl international organizations,
) Taking defaled histoncal account, current stalus and operalional analysis of such EWS instzlled
in cozstal bell of Pakistan. |t also includa any ongoing of planned activity as well.
f)  igzniffication of most suitable sites / allemate sltes in close coordination and consensus of PMD
far inetzlatian of Tsunami & Cyclone Early Waming System In terms of maximum sarvices 12
tne mast vulnerable communities, and ensuning sustainability of TEWS sites in multi-hazard
enviroament (cyclones, winds and other weathering effects), for durable and dependable
cznvizes ele. Later on, TEWS will be handed over lo PMD for C&M, therefore. PMD ownership

is crifical;
¢) Identficztion of residual (manmade and natural) risks asseciated with the selecled siles.
3 Scope
of 03 Km inland corridor extending from coast of Sindh (entire
with the help of high-resolution satelite imagerles for detailed

cific emphasis on human selllements and strategic assels with
| be prepared using Survey of

i Risk Assessment end Mapping
cozst up 1o Tharpartar distnct)
land use and land cover vath spe
verificztion of physical survey, Geographic dala / maps mus
Pavistan coordinales.

imalion of tsunami, cyclone and selsmic risk along coastal

orical evenis with the help of

physical knowledge

Risk Assessment and s
bell of Sindh on the basis of dacumentalion ol his!
cofiware simulation modelling  and impacts, geologlcal and geo;
of the sources and of their dynamics, tsunami generalon, propagation Tsunami and
Cyclone inundalion modelling, the exploralion of an expecled range of scenarlos.
(consultation with P14D, National Tsunami Warning Center (NTWC), NDMA (Palicy
Guidelines for Conduct of MHVRA-2016) UN- ESCAP SOPs on Tsunami, UNESCQ
Reglonal Working Group on Tsunam| and Japan Metrological Agency (JMA) in order
to monior information on the Indian Ocean. Also consultalion with DDMA, Local



il

NGO's and coastal rural and

urban communifies’ slructures, Paklsta;
Pak Navy should alsp be ¢ onsulled),  Paklstan Coast Guards /

Pqpu\a\ion I population density mapping wilhin the corrldor (
Infrastruciure and housing mapplng (high resolution /|

§ SUma\ionxol seismie, cyclono and lsunam| risks using relevant models of previously conducled
ocumented sludies on the subject matter (speclal refarence and compatibility ba made with

Multi-Hazard Risk Assessment of all Districls of Sindh - PDMA, lunded by World Bank): and
NDMA Policy Guidelnes on MHVRA

based on Malianal Census 2017).
argo scale - 1. 1000 lg 1.5000 scale).

Zonation of cormidor according la seismic, eyclone and tsunam risk (low, medium, high), lollowing

— SOPs of PMD / NDMA / retevant intetnational organizations.

Identification, mapping and analysis ol aready inslalled EWS In the past for similar purposes
under any praanizalion {whether working or aburdlant), OR any other similar aclivity going on in
the coastal bell of Pakistan.

{dentification of technically suitabla sites { alternala sitos for installation of Equipment of
Earthquake Moniloring .Tsunam! and Cyclone EWS in lerms of opfimum berelts, safety and
secunty of site equipment, durable bpera!!on‘abﬂi!y and accessibllity, in consullation with PMD,
s PMD has officially mandate lo issue earthquake and Isunami / cyclone warnings. Mareover,

later on, TEWS will be handed aver to PMD for O&M.

Conduct detailed lopographic survey of identified siles and surrounding areas for final selection,

and mslallation of Equipment for Earthquake monlloring .Tsunami and Cyclane EWS including
Alamms system, e

Preparation and submission of hard and soft coples of maps, reports and technical details of site
{exact location and topographic survey) in GIS (MXDs/shapefile/Package Files with satellite
images), AuloCAD formats, (including Physical Survey) ete. '

X~ Identification and risk assessment of any adverse impacl (Environmental / Social / Gender elc)

due 10 instaliation of EWS on the selected sites,
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