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Geography

Pakistan coast is located at
the tri-junction of tectonic
plates

Land area overlaps with
Indian and Eurasian plates

— 2 provinces lie on the
NW corner of the
Indian plate

— Other 2 provinces lie at
the southern end of
Eurasian plate
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Coast Line of Pakistan

e Pakistan coast is 990 Km long extending from Indian
border in the southeast to the Iranian border in the west
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uon.  Makran coast is approx 670 kWh far
Sindh coast is about 320 km

235N | | | | | | |

B2E 63 E 64 E B5E 66 E B7E BIE 4

'(;




INDUS DELTA

Prone to storm/ cyclones
and floods in the low
lying areas >






Offshore Area

EEZ is about 240K Sq Km

Potential extension of
Continental Shelf area of :
about 50,000 Sqg Km

As such, the total
maritime zone of
Pakistan is over 30% of
the land area
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 |Important oceanic features includes e
&

— Indus estuary and sedimentation

Deapth in metres

— Monsoon and climatic change

— Upwelling and circulation
— Murray ridge and
— Makran subduction Margin



Sea Level Variations

e UNEP has included Pakistan in a group of countries which
are vulnerable to the impact of SLR

e Rising rate of sea level at Karachi is within the global range
of 1-2 mm/year

e Historical air temperature and SST data in the offshore
area of Pakistan has shown increasing pattern

— An increasing trend of 0.67°C has been registered in the
air temperature over the last 35 years

— Mean SST has also registered an increasing trend of
0.3°Cin a decade



Tide Gauges Network along the Coast

Gwadar

e \
, Indus'River:Deltac™®

TG at Karachi is part of GLOSS
network of TGs. In addition Installation planned on
all TGs are part of tsunami completion of construction
early warning system activities at the Jetty




Tide Gauge at Karachi
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Map Station lists

Station details

SEA LEVEL STATION MONITORING FACILITY

Services

(min)

[previous station] Station [Karachi V] at GMT [next station]
[more details] [GTS message] [show data] [show on map] [monitor]
Station metadata = =
— S L3 Sealevel at Karachi station - (1.852 m)
Dalki
Counlfry akistan G’l . PR2 . rad
Location Karachi Q 20
||Status Operational 154
Local Contact |Karachi Port Trust ( Pakistan ) e ’
Pakistan Navy Hydrographic 1.0
Other Contact Department ( Pakistan) s@a 05
GLOSS ID 30 [goto handbook] @ oD
Latitude 24.8117 % ’
Longitude 66.975 E -0.5 I
Connection GTS message 10
GTS message SH0EXT3 1 S_Id
type i) fib
Sensor 1 20
-25 T T T T T T
[E¥pset napsns) |rad Oct 09 10 12 13 14 15
Sampling rate 1 2013
(min) From 2013-10-08 11:43 t02013-10-15 11:43  eloc-vLiZ
Sensor 2 -
= - - Period Signals Data
ype of sensor |pr o
[ _"] M rad (® Relative levels= signal - average over selected period
Sampling rate 1 —~ -~
(min) J12h O pri \_’ Absolute levels= as received
Sensor 3 Q day M pr2 O offset signals= relative signals + offset
IType of sensor |PR2 @ 7 days [Jremove outliers
Sampling rate |, () 30 days [CJremove spikes

Tip:use left icons to zoom & scroll

Tidal curve recorded at Karachi
Similar tide gauges are installed at Ormara and Gwadar also

11



Subduction Zone along Makran Coast and
Emergence of Islets

e Makran coastal belt lies
over a subduction zone

e Repeated events of islets
emergence have been
recorded in the past due
to tectonic activity




Sudden Emergence of Islets
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Emergence of Islet/ Island/ Mud Volcano

SUDDEN EMERGENCE OF ISLET

Makran Coastal Area




Emergence of Islet/ Island/ Mud Volcano

September
2013
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Marine Observations — Research Vessel

e SV BEHR PAIMA supports
oceanic research activities

— Regional capacity building
— Entire coast surveyed

— Surveys for INT Charts in
progress

— Oceanographic
observations

— ENCs & Publications

— Data sharing with other
Organisations
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Research Activities




Research Related Activities

OCEANOGRAPHY TRAINING PROGRAMME

Syllabus




Depth [M] @ Oxygen [ml/l1]=0.5

LOWERING OF
MULTI-ROSETTE
WITH CTD
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CTD plus was used to obtain vertical profiles of temperature,
salinity and oxygen by R/V Dr. Fridtjof Nansen in 2011 22
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Antarctic Research Programme - Pakistan

 Undertaken 2 scientific
expeditions to Antarctica

— First in 1990-91
— Second in 1992-3

e Cabinet has given
approval for | Jomlng




Increased Frequency of Cyclones - Arabian Sea

e Cyclones have increased b/ w "
1979 and 2011, both in

PAKISTAN

frequency and strength %%

e Some major cyclones in recent
past with extensive damage are

25,00+

— Jun 98, winds up to 120 mph 20.00-
smashed Gujarat coast

— May 99, winds up to125 mph  |®™
battered Sindh coast

10.00+

— May 01, winds up to 125 mph
made landfall at Gujarat

5.00




Conclusions

e Geographic location of Pakistan and associated offshore region
merits special considerations

* Following are important aspects
— Variation of MSL, rise in temperature and SST

— Tectonic aspects (uplifting/ subduction of coast) and non-
existence of monitoring mechanism

— Emergence of islets which disturbs seabed and may act as
potential source for tsunami generation

— Increase in cyclonic activities in the area

— Non availability of weather/ climate monitoring
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Short & Long Term Plans
Acquisition of Hydro cum oceanographic research vessel
Inclusion of additional TGs in the existing network
Seabed TGs for relative monitoring of offshore water column
Measures for better monitoring of sea level variations

Considering installation of HF Weather Radars and Automatic
Weather Stations to acquire offshore metereological
parameters (SST, wave/ swell height, currents etc)

Offshore buoys/ drifters programmes as per following priorities
— Capacity enhancement of relevant departments

— Placement of buoys/ drifters
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Thanks for your attention



