
1, Background 

Terms of Reference (ToR) 

Brsellne Fessibility Study for Selsmlc, Tsunaml and Cyclono Hazards olong Coast of Sindh 
and ldentficotlon of Sultable Slles for Instalatlon of Mult-Hazard Early Warnlng System 
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For 

Tsunaml the wrath of series of waves have the polential fo creala largo scala muli-dofniltional shortl and 
long-lerm damages. Recent Isunamis In Indonesia and Japan vhich causod havoc woro eye opening lor 
rest of the worid specialy lor coaslal countries. Though, hlstorkcal evidence for Isunaml along Ihe shores 
of the Arabian Sea is rare and in cascs contradkcting, stl Makran Subduction Zone (HsZ) near 
Balochislan coast has the palenlial to generale large tsunarml in the regon, as it happened after 8.6 
magnitude earthquake of November 1945 whlch generated Isunarni in the region Record of the event 

Suggest that majority of falaitlies happened In villages along or near tidal creeks specially in Indus Delta. 
Cyclones and lsunami are key hazards to coastal bell of Slndh. Small fisherrnan villages and towns are 
scattered along the coasl of Sindh and many of them stll lack basic communication inlrastructure. These 
vilages and towns are extremely vulnerable to coaslal hazards hen personal nolificaion Is the only way 

ol evacuallon warnings. Most of these villages do not have landlines, electricity, roads, and mobile phone 
networks, etc. 

Tsunami normally triggered by seismic activity and also by other reasons activity in ocean likely land 

sliding ete, In addition to seismíc and sunaml, cyclone hazard is also associaled with major coastal 

areas of $indh Mäkran. Karachi, the largest city of Pakistan lies 150 km east of the triple junction between 

the Arabian, Indian and Asian Plates and is surrounded by active laults. Karachl is thus prone lo high 

intensity Tsunani- genic earhquakes and Cyclone threat. 

End-to-end Earty Warning System (EWS) is one of the key faclors in minimizing disaster losses. In 

modem technologica! era. prediction developmenl and monitoring of cycBone and tsunami is possible and 

cOnsequently, dissemination of timely alerts and warning to he communilles al risk can be achieved. 

This project lunded by Nalional Disaster Risk Management Fund and Government of Sindh aims to 

strengthen tsunami and earthquake preparedness in coastal areas of Sindh. 

Introduction 

Tsunam! Early Warning System (TEWS) is efficienl and viable method to broadcast and disseminate real 

time warnings at local level in vulnerable communilies. This system is already inslalled along the coast 

of Balochistan with technical and financial asslslance of Govenmenl of Pakislan and UN organizations ! 

INGOS. A| site, the syslem is comprised of siren pole, solar panels, batleries and Seismic Netvork along 

with early warning center. The system is controlled by remote command and control center, which in case 

ol Pakistan is National Tsunami and Cyclone Warnlng Center at Pakistan Meleorological Department, 

Karachi. This syslem can be used for multi-hazards EWS wilh certain additional equipment and 

associated SOPs for all types of coastal hazards. 

Provincial Disaster Management Authority (PDMA), Sindh with the financlal assistance of National 

Disaster Risk Management Fund (NDRMF) and share of Government of Sindh is planning to install TEWS 

in coastal belt of Sindh in close associalion of Pakistan Meteorological Department (PMD), PDMA 



BaBochislan. n initlal phase of the projecl, system is plannod lo ba Installod al suitable bcatons In 
Korangi, district East & Wesl of Karachi division and disltcls Thatta, Sajavral & Badin. 
Belore inslallalion ol TEWS, baselino sludy and survey nte roquírod for coaslal hazards (particularly 
Isunami) risk assessmenl ww..l. populalions and physical infrastructuro, and then identficatlon of most 

feasible and suitable slles for inslallation of TEWS (Alarms) ond oquipment. POMA Sindh invites he 

services of repuloble and experienced consulting f°ms /companies / organizalions to conduci this study. 

3. Objectives 

The objectives of Baselne /Feasibil.ty Sludy for Selsnlc, Tsurnaml Cyclorno Hazords and associated Risk. 

Assessment Coasl of Sindh and ldent1ficaton of Suitable Siles (or lInstallalon of Equipmen! for Selsrric 

monioring. Tsunaml Eaty 1Vaning and Cyclone storn surga, Irack, Intenslty prediction Syslemi are. 
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a) Hazard Assessment regard1ng Isunami, cyclone and sels1nlc risks along coastal belt of Sindn; 

b) Risk assessmentl and mapping and identficaton of elerments ol rlsk in detal (human 

selements (including socio-economic), critical physical inlrastructure and high loss facities): 

c) Delemine the overall feasibilly of the proposed projecl and evaluate the anlicipaled impacts; 

d) Zonslion [bw, medium, hlgh) of coastal belt in Slndh In terms of tsunami, cyclone and seismic 

hazards tolowing SOPs of PMD /NDMA / relevanl international organizations 

e) Taking detaed historical aCcount, curtenl slalus and gperalonal analysis of such ES installed 

in coastal bell of Pakistan. Il also include any ongoing or planned aclivity as weil. 

9 Ideniication ol most suitable sltes altemate sltes in close coordinalion and consensus of PMD 

ior installaion o! Tsunami & Cyclone Early Warning System in terms of maximum services to 

the most vuinerable communilies, and ensuring suslalnability of TEWS sites in muli-hazard 

environmen! (cyclones, winds and other weathering etlects), for durable and dependable 

services elc. Later on, TEWS will be handed over lo PMD for O&M, therefore, PMD ownership 

is critcat; 
s) 1dentifcation of residual (manmade and natural) risks associated with the selecled sites. 

Scope 

i. Risk Assessment and Mapping of 03 Km inland corridor extending trom coast of Sindh (entire 

coas! up to Tharparkar distnci) with the hetp of hlgh-resolution saBellite imagerles for delailed 

land use and land cover vith specific eniphasis on human sellements and strategic assels with 

verification of physical survey, Geographic dala /maps musl be prepared using Survey of 

Palistan coordinates. 

Risk Assessment and estimation of tsunami, cyclone and seismic risk along coastal 

bell of Sindh on the basis of documentalion of historical events with the help of 

sofware simulaton modelling and impacls, geologlcal and geoplysical knowledge 

of the sources and of thcir dynamics, tsunami generalon, propagallon,Tsunami and 

Cyclone inundalion modelling, the exploralon of an expecled range of scenarios. 

(consullation with PAD, National Tsunami Warning Center (NTWC), NDAIA (Policy 

Guidelines for Conducl of MHVRA-2016) UN- ESCAP SOPs on TsUnami, UNESCO 

Regional Working Group on Tsunami and Japan Metrological Agency (JMA) in order 
to monlor information on the Indian Ocean. Also consultallon with DDMA, Local 



NGO's and coastal rural and urban communitios' structuros, Paklstan Coast Guards Pak Navy shoukd also be consuled). 
Populalion / populallon density mapping wItlin the cordidor (based on Nalianal Census 2017). Ä. Intrastruclure and housing mapplng (hgh resolulion Margo scale-1. 1000 to 1.5000 scale). iv. Esimalion ol seis1ko, cyclono and (sunaml risks using relevanl models or previously canducled documenled slud1es on the subject maller (special refaronce and compatibility ta made with Multi-Hazard Risk ASSessMent of all Dislicls ol Sirvdh - PDMA, fundod by World Bank); and NDMA Policy Guidelnes on MHVRA. 

V. Zonation of coridor according to scismic, cyclone and tsunarnl risk (low, medium, high), lolloving SOPs of PMD / NDMA / relevant inlernational organlzatons. Vi. ldentficalon, mapping and analysis ol aready inslalled EWS In the past lor similar purpoSES under any organizalon (whether working or aburxlanl), OR any other similar aclivity going on in the coastal bell of Pakistan. 
vil. \dentificatlon of technlcally suitable sites alternala sitos for installation of Equipment of 

Earthquake Monitoring. Tsunaml and Cyclone EWS in lerms of oplimum benelts. safety and 
secunty of site equipment, durable operatlon-ability and accessiblily, in consullation wilh PMD, 
as PMD has oflicially mandale lo issue earthquake and Isunami / cyclone warnings. MoreoYer, 
laler on, TEWS will be handed over to PHO lor 08M. 

vil. Conduci detalied lopographlc survey of identified siles and surrOUnding areas for final selecilon, 
and installation of Equipment for Earthquake monltoring .Tsunami and Cyclone EWS including 
Alarms syslem. 

ix. Preparaton and submission of hard and soft coples of maps, reporls and technical details of site 
(exact locaton and topograçhic survey) in GIS (MXDs/shapetile/Package Files with satelite 
images), AutoCAD fomats, (including Physical Survey) etc. 

X. tdentilicatton and isk assessment of any adverse impact (Environmental / Social / Gender elc.) 
due to installation of EWS on the selected sites. 
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