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PMD Mission

Provide Meteorological ,Hydro-
meteorological and geophysical
services to support sustainable
national economic growth,
protection of life, infrastructure and
environment on land, at the sea and
in the air.




Services Being Extended by PMD

e Rainfall

* Floods

 Drought

e Earthquake/Seismology
* Tropical Cyclone

* Aviation

* Marine
 Agro-meteorology

e Research & Development
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[ PMD Early Warning System }

Specialized Early Warning Centres of PMD
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PMD Services for Ministries / Organizations

Ministry of National Food Security
& Research
(Agro-meteorological Services,
Advisories about water availability
during Rabi and Kharif Season,
droughts, advisories for scheduling
pesticide spraying and watering)

Aviation Division and MOD
(Aviation Meteorological Services,
route forecasts, air-field weather info,
aviation hazard reporting)

MOCC
(seasonal predictions, climate
projections/scenarios, glacier
monitoring, global warming,
ozone environment research, )

Ministry of Tourism & Sports
(weather advisories for tourist,
mountaineers, sport and festivals)

Ministry of Religious Affairs &
Inter-Faith Harmony / Ruet-e-Hilal
Committee
(astronomical information, new
moon sighting, sunrise/sunset

timings, lunar & solar eclipses)

PMD

NDMA, PMDAs, & relief agencies
(weather Forecasts, warnings /
alerts during floods, tropical
cyclones, heatwaves, droughts,
earthquake reports, tsunami
Warnings etc.)

Ministry of Water & Power,
Federal Flood Commission, Dam
Management Authorities
(Hydrological Services like river
stream flows/flood Forecasts,
Water Management Advisories)

National Highway & Motorway
Police, Aviation Sector
(on road and by air safe-travelling
advisories for fog, forecasts for
severe thunderstorm)

Ministry of Science & Technology,
climate-based research platform
for academia
(study for harnessing Wind Power
Potential of different regions)

Planning & Development Division
(climate-based policy guidelines,
drought and water management,

planning of city, town and industry,

seismic studies)




Drought/Environment
monitoring and Early
warning system
In Pakistan




Pakistan faces all types of droughts

L. Meteorological - a measure of departure of
o (| precipitation from normal.

"= eAgricultural - refers to a situation when the amount

.lf"'t . - ‘ !
_" ~ of moisture In the soil no longer meets the needs of of a
. particular crop.

— eHydrological - occurs when surface and subsurface

"4 water supplies are below normal.

| «Socioeconomic- refers to the situation that occurs
1 é when physical water shortage begins to affect people




Drought/Environment Monitoring & Early Warning

Centre
Project Components P
- Risaipur - |
- X -.‘
National Centre for Drought/ L -._"’I”“.-’T.'f.'ﬁ?.ﬁ .
. Environment Monitoring b ‘

Q Regional Drought Centre _':': b

~ Additional data generation
Resources in this project

*AWS in Sindh &
Balochistan 50

*Rain-guage stations 500

*Soil Moisture & Under Ground
Water situation Monitoring



Automation of Meteorological Observing Network
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(OCentral data archiving Station

OAutomatic Weather Stations

Automation of 40 stations
completed & 12 in process.

100 more AWS proposed.



Drought Monitoring Products

Duration 1st Nov to 15th Nov 2016

Drought Monitor is
prepared fortnightly
by applying GIS
techniques using;

* SPI calculated from
point rainfall data

« Water availability in
reservoirs

» Soil Moisture data
where available

 ETo data

* River & Stream
Flow Data

 Field reports. R ——

Lo ik




Flood Forecasting and
Early warning system
In Pakistan




OPERATIONAL HYDROLOGICAL SERVICES OF PMD

Flood Forecasting Division (FFD) Lahore is a
specialized unit of PMD for this purpose.

Responsibilities

V.

Flood Forecasting
River stream flow forecasting
Water availability Forecast for Dams

Assisting Water Management at Dams specially during Monsoon

12



Flood Forecasting System of PMD
10-cm Doppler Radars

= Lahore
= Mangla

QPM Radar

= Sjalkot

5-cm WXx. Surveillance Radars

Islamabad
D.l.Khan

Rahim Yar Khan
Karachi




RADAR NETWORK OF PMD
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PMD existing RADAR network covers
about 60-70% of the country. More
RADARSs are required especially covering
Northern Areas and Balochistan.

At present, following initiatives have been taken for improvement of existing

radar-network and forecasting capabilities:

« |Installation of a new WSR, Islamabad with the height upto 73 meters. The
project is being schedule to be completed in Dec, 2018.

« Installation of a new WSR, with the height upto 73 meters, Karachi, Dec,
20109.

» Establishment of Flood Forecasting & Warning System for Kalpani Nullah
Basin, Mardan- Khyber Pakhtunkhwa. Septmeber, 2017.




Sites Proposed for installation of Radar Network

® S Band
& C Band
® X Band




Earthquake Monitoring
and Tsunami Early
Warning System




I. Earthquakes Monitoring
Il. Monitoring of Nuclear Explosion in the Region

1. Building Sector



Seismic Monitoring & Tsunami Warning System

PMD is focal agency for Tsunami Warning System
in Pakistan

20 Digital broadband seismic monitoring
stations

20 Short period seismometers Central Data cOiglon Hub

20 Accelerographs for major cities

| elsmlc Control Room
- | " II1 ' ‘
Speedy data communication System il -




Up-gradation & Strengthening of National

Seismological Network for Pakistan
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oMD TSUNAMI EARLY WARNING SYSTE),

National Seismic International RTSP RTSP
Network Seismic Network

Australia India

== GTS via RTH New —
Delhi and Tehran

Auto Analysis National Meteorological
System Communication Center (NMCC),
PMD

Dissemination of
Information to end users

!

SMS Alert, FAX, Mobile
& Telephone

AN

TV/NEWS Mitigation Agencies




Marine Meteorological Service

PMD-Area of responsibilities under GMDSS

(Global Maritime Distress & Safety System)

* Forecast is issued twice daily through INMARSAT Coastal
Station Perth, Australia for the ships already in sea.

e Warnings when the port is threatened.

» Sea Bulletins for fisheries broadcast by Radio

24



Pakistan -Area of responsibilities under GMDSS
(Global Maritime Distress & Safety System)
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AREA-IX

Pakistan is a Coordinator of AREA-IX since 1976

» |ssues coastal warnings to all ships and concerned National Authorities

R AL W L e
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AREA-IX
consists of these 16 countries

&%, Port Sultan Qabe

e Bahrain
. * Djibouti
o Khareum i) e * Egypt
‘ e Ethiopia
ibaut * J|ran
o Addis Abeba * lIraq
e Jordan
o Male e Oman
aqadizcio (Magadizhu) e Pakistan
> el * Qatar

Mairobj
Kigali o Mairo

Jujumnbura

Saudi Arabia
Somalia
Sudan

UAE

Yemen
Kuwait



National Weather
Forecasting Center




Weather Forecast issued by PI\/ID}

Short Range Weather Forecasts
24 Hours >90%

Medium Range Weather Forecasts
5-7 days > 80%

Long Range Weather Forecasts
1-3 Months ----70%

WATER AVAILABLE FORECAST FOR DAMS
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National Weather Provincial & Districts” \Weather

Balochistan

Numerical Weather Products

T Plnjab & Kashmir

Forecasting lerminology Daily Ramntall
T Satellite imag’es | Eaciar!mages




A Aviation Met Centres

eKarachi
oL ahore
*Sialkot
Multan
Peshwar
Quetta
*Gilgit
«Skardu

*Hyderabad A

*Nawabshah

Sukkur A

Jacobabad

and other .. A

30



Aviation Meteorological Services of PMD

(ISO 9001-2008 Certified Provider of Aviation Meteorological Services)
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Hi.
V.

Study of Climatic Indicators & Global Warming

CLIMATOLOGICAL SERVICES

EI-Nino & La-Nina effects on Pakistan’s
Weather & Climate

Environmental Pollution and Ozone Monitoring

Climatological information for National
Development Projects
Examples:

Location of the Federal Capital
Location of Pakistan Steel Mill
Tunnel in Northern Area

Water Level in Lakes & Rivers
Design for Dams, Motorways, Roads
Feasibility of industrial Projects



National Agro-
Meteorological Center




Owr Productes

Agromet Bullerins Crop Reports Farmer Advisaries Technical Reports
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Research &
Development Division




Research Groups in R&D Division

» Numerical Modeling Unit

» Climate Research Unit

» Cryosphere Monitoring and Research Unit
» Seasonal Forecasting Unit

» Agromet & Bio-met Research Unit



PowerEdge M1000e Chassis Nos :3
PowerEdge M600 bade servers Nos : 32



High performance Cluster technical
Specifications

Computing Nodes: 32 Nos. Dell PowerEdge M600
Blade Servers

Each having 3.33GHz 2 Quad Core Processors
Total No. of Cores: 256 Nos.
Total Memory : 256 GB

Connectivity

* Gigabit Ethernet
* Infiniband 20 Gbps DDR
* FC 8 Gbps

Total Data Storage Capacity 50TB
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ICON Model Output (13 km)

Daily Total Precipitation(mm)
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Installation of Glacier Monitoring Stations in Northern
Pakistan

Askoli, Shigar Valley 2015 m a.s.| Malungutti Glacier Shimshal 4750 m a.s.|

Patundas, Passu Glacier 4500 m a.s.|,

Shimshal 3300 m a.s.|



Pakistan’s Cryospheric Assets

Number of Area of Glaciers Volume of Ice Ranges
Glaciers (km2) (km3)
7259 11780 2066 Himalaya

Karakoram
Hindukush

H

e

Glaciers in Northern Area of Pakistan
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Installation of Glacier Monitoring Stations in Northern
Pakistan

'-_-..L'I

ol RNT ] . ":. " e
AWS at Shahchukoh Glacier, Golain Valley 3965 m
a.s.|

N

Discharge Measuring Station at Golain Valley



GLOF EWS for GB and Chltral

1 December 2016



Climate Outlook for Nov-Dec 2016
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Figure : Predicted Anomaly for Precipitation (mm/day)
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Figure 2: Predicted Anomaly for Mean Temperature (C)
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Pakistan Weather Satellite/Radar Images
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——= Pakistan Meteorological Department Summary of Requirement
"*-ul
Rs. Million
N N N
Radars *12 New 8000.00 Provinces
*5 Replacement
Met Data * 40 New, 430 AWS 1391.00 Federal Govt
: 10 Agro-met
(Observation Network) 8 Wind Profilers (Aviation)
Flood Warning Centers 2820.00 Federal Gowvt
Regional Centers « 5 Centers (Provincial)
GLOF * 20 Stations in GB & Chitral
Flash Flood WC * 8 Vulnerable Sites (Hill Torrents)
Seismic Data 10 Stations 500.00 Federal Govt
(Tsunami & Micro-seismicity)
Awareness TV/FM Radio/Cell 600.00 Federal Govt
Technology HPCC 100.00 Federal Govt
(High Power Computer Clustered)
Capacity Development Scientists skill according to new & 1000.00 Federal Govt

advanced technology
Total Cost 6411.00 Federal Govt
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