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Indian Mainland Coastal Product
(Sea level Anomaly, Significant
Wave Height and Surface Wind
Speed from SARAL/AIIKS
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'GEOPHYSICAL-PARAMETER RETRIEVALS OF ISRO MISSIONS
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Retrievals of geophysical parameters & essential climate variables from space-borne data

INSAT 3D/3Dd
Clear Sky Brightness Temperatures (CSBT), Cloud Top Pressure (CTP), Cloud Top Height (CTH), and TPW

INSAT-2DR TPW

3DIMG Cloud Top Temperature on 3DIMG Cloud Top Pressure on SEP2017_121%
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P o o g s on m/s
Wind Speed from L-band SMAP

Future Missions

» Algorithm development for Met/Ocean parameters from
« Oceansat-3, GISAT, TSU/HSU, and PMR
* Inclusion of sounding over cloud top from 3D/3DR sounder

oW

(PST)

Sea Surface Salinity from SMAP

« Sensor definition studies for future EO Missions, i.e., 4" Gen-INSAT,

Microwave Radiometers, Soil moisture/Salinity missions,
* Cloud-cleared radiances for partially cloudy pixels
 GNSS Reflectometry for sea surface wind retrieval
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Weather Prediction using satellite data
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image processing and its application to storm tracking
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Hurricane IR

03 hr accumulafed rain
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Real-Time Monitoring and Prediction of TC MEKUNU (Active in Arabian Sea)
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Atmospheric Sciences : Weather Forecasting and Data Assimilation

Research Activities

« All-Sky Assimilation of SAPHIR
radiances

3-hourly
Lightning
Potential

odeling o
Mars and
\Venus Atm.

Alr
Quality
Prediction

15-minutes
Wind/Solar

Heat/Cold
Wave

CMP and
Nowcasting

* Development of assimilation
system for INSAT-3R radiances

 Assimilation of ISRO TERLS DWR
for extreme weather events

Cyclone
Prediction

 Development of assimilation
system for Martian & Venusian
Atmosphere

« Seasonal forecast using CESM
Model

 Lightening Estimate and
Forecasting

MOU’s: KSNDMC, Gujarat
Weather Watch, Agriculture,

Indian Navy, NIWE, NISE etc.
{ CEOS WGCapD-8, March 6-8:3%




Scope & Objectives

Identification of zones which are
susceptible to extreme conditions using
site specific wave and circulation models.

Provide outlook of potential fishery zones;
development &  demonstration  of
FISHTRACK module

Generation of very high resolution ocean
state for Naval and Shipping operations

Tracking of oil spill; development &
demonstration of OILTRACK module

Identify potential zones for wind, wave
and thermal energy

Synthetic temperature and salinity profile
generation using satellite observations

Optimize model parameters for better
mixed layer simulation.

Development of improved algorithms for
momentum, latent and sensible heat flux
computation using satellite and in-situ
measurements.

Marine Ecosystem, Potential
Fishing Zones

Ocean Hazards (RIP currents,
extreme waves, oil-spill
forecasting, )

Energy Sector
(wind/wave/thermal)
Oil Exploration, Naval

Operations & Ship Routing

New Sensor Definition /
Retrieval / Infrastructure /
capacity building

Disaster Monitoring and
Prediction

Ocean Reanalysis, accurate
models for OSF

Ocean observing systems for
satellite cal-val and model
optimization

Satellite based new methodology

: Y : : ; | Pathways
for identifying P.FZ locations (in |s. " e
blue lines) oil spill

8 SAR Oil on
h ) 29-Jan-2017

Longitude
85'E  90'E 95"E LCS strain lines: Barrier zones

SAMUDRA: Coastal Inundation Forecast for 10/10/2018,
0600 GMT associated with TITLI (Forecast generated on
09/10/2018, 0600 GMT) Validation to be done and plan to
host it on MOSDAC

Simulated Coastal Inundation Forecast for Titli Cyclone upon Landfall on 10/10/2018 06:00:00 IST
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iPOWER hosted on VEDAS

Ocean Eye (MoU with SCI)
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Coastal inundation forecast for TITLI cyclone (left); Validation using Sub-surface projection of Density Anomaly
S RADARSAT image (right); Operationalized on MOSDAC (blue to orange in increasing order of its value)

SAMUDRA > from satellite parameters (sea level, sea surface
ik, Bk ol Mo for temperature and surface salinity)

Development, Rescarch and Applicati
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http://10.61.62.216:8080/ipower/index.html

* |nitial c
interv.
sim

Beach Erosion Advisory (lead period of 10 days)

Ramakrishna Beach
Visakhapatnam

Validation of Beach Erosion Forecast

Coastal Erosion from DGPS _,
September 30, 2018 g

September 3045 "l

Il Accretion

I No Change
Bl Erosion

~ Modeled Coastal Erosion
September 30, 2018 Work is planned for operational beach erosion forecasting system for

selected beach with INCOIS

Bl Accretion
[ No Change
B Erosion

{ CEOS WGCapD-8, March 6-8,2019 |




Ocean Modelling (wave, circulation, biogeochemistry and coupled): AOSF

(Multi-nested interactive modelling set-up)

Motivation:

Th
e ROad Map > Naval and Shipping Needs

» Observing System Simulation Experiment (OSSE): Defining the Future Ocean Sensors
» High Resolution Site/Event — ISRO’s Satellite Recovery Program

» Development of Model : Optimising model parameters using non-linear data assimilation Methods

Very high resolution process
modelling (~ 100m)

W S KOW GPN & W U RT 40T @ mT e QoT .Arkwl I Ww MW
Longttase

Coupled Bio physical modelling

R&D Components:

(i) Assimilation of sea level (altimeter obs),
currents, SST, SSS & Argo Profiles (T & S), ocean
color--- A complete assimilation package

(i) HR-Satellite image assimilation (GISAT & SWOT)

Pacific.

P 2 F M & W F 3 & ® © ' ® P I T M
. on 2010
Dashed lines ensemble members
thick red line is ensemble mean

Data é\iso'rL'J.!?EL&Q.MQS!&!L&%ﬁ!ﬁ&!?“a"ZEd at Coupled ocean atmosphere modelling for EI-Nino forecasting
@ ==E INCOIS Wave Model Set up _'"c“'s - NINO-3 SST Anomaly 2018-19
e e RSP RIRARS = P & Fmgmhfmmm EI-Nino
* Forecast generated e Forecast
using initial 1.0 Forecast for
conditions of April, ~ December
May and June % 2018 using
* 6 month lead time 3 ¢ coupled
forecast for ; ocean-
December 2017 2, atmosphere
predi.cFed n'eutral model :
conditions in the Mild El Nino




Model spin up run
_]- Particle/Ensemble generation

_J— (with introduction of additive

Analysis run bias)

ECY 284

Observations
(Satellite + Buoy|

Generation of Weight
for each particle

Modified Spectra
Field

Retaining higher weight particle

|

Generating analysed field of SWH
{median of higher weight particles)

A

Forecast Run

Future plans:
1. Cli solocical - ticl The SWH over Bay of Bengal on 31st July 2016 at
- LiIMmatological run using particie 00:00 GMT from a) Analyzed field and b) Control

filter assimilation technique in field with overlaid SWH from altimeter tracks.
progress. This is for generation of

high resolution BOB wave

assimilation based reanalysis

product and would incorporate all

BOB buoys/ altimeter data

g Helght [p]

g Significant Wavs

-

2.00

8

Significant Wave Halght {m]}
2

Variation of control and assimilated run at buoy BD11
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The SWH over Bay of Bengal February and July 2016 from various runs.

Alt-J2,J3,SRL/ALTIKA

CEOS WGCapD-8, March 6-8, 2019 ]

BUOY: INCOIS BD buoys no 11, 8 and 14
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Solar Energy Potential on Mobile & Solar Site Selection Tool
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How Urbanization ]
is affecting the *7 ‘
rainfall, mainly ¢
the Heavy Rain

Events .| PvALUE=0024 Urban (MPD > 3000)
I Y I ' I N I ! I L |
40 —

30 {
| /\J\ i
! S B

N (R > 70 mm/day)
g
|
-

V) 1% | Ve A
2000 — - V\/ V\/V \/ V\/\
Variation of Population Density with Probability of Heavy Rain Events
(Based on TRMM-3G68 PR Raintall) 10 —
1800 — r 1 P-VALUE=0.778 Rural (MPD <600 )
1 | - — T R W ) W
§ 1600 Urban j‘f Satellite observations from ¢ 10 20 30 a0 50
8 - . Years after 1950
. / recent years also confirm that
5 | N urban areas (indicated by high During past 5 decades, there have
€ 1200 density of population) have been a significantly increasing trend
m I . L] Ll . .o
B e | higher (almost twice as high) in heavy rainfall events over urban
< . . .
. proportion of heavy rainfall events during monsoon.
800 Rural events compared to rural st of Qe RMet5S
7 areas. wikopreiionShenry onon) DOR KL 1003 jec, 2044 Horya! Metporologeal SocieTy
S I O B B B N B N

Urbanization signature in the observed heavy rainfall

0.00 0.01 0.02 0.08 0.04 0.05 0.06 0.07 0.08 . ) .
climatology over India

Ratio (Heavy Rain Events/Total Rain Events)

C. M. Kishtawal »® Dev Niyogi.," Mukol Tewan® Roger A. Piclke S¢*
L CELS VWG Lapu-g, iviarcn b-g, ZUlyY J anl 1. Marshall Shepherd®




Fropical evclone intensification trends during satellite era
(1986-2010)

C. M Kishtawal,” Neoru Jaswal,” Randhir Saghy” and D). Ni

CEOS WGCapD-8, March 6-8, 2019

b8 climate change

\z

y tropical cyclone

é

How global

has affected the

behavior ?

* A Study carried out at SAC concluded that the global warming
has enhanced the rate of cyclone intensification in most of the
global basins.

* The rate of cyclone intensification was found to be largest in the
Southern Indian Ocean followed by North Atlantic Ocean.

* In some basins (like North Atlantic) now it takes a cyclone about
24-hour less time to intensify from severe cyclone to super
cyclone, than it did 25 years ago.
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INDIAN Storehouse for Space based Weather and
Ocean Data
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Each point dunotes 6 how movemant

12DEC20160700 TIR2Z BT (K)

ANWATION

| -

* Oceanic eddy parameter
information - visualized for 24 years
(1993 - 2016) over Bay of Bengal
 * Menu based selection: date wise,

f - Eddyid, Eddy type (cyclonic, anti-
cyclonic)

* Animation of eddies on the basis of
selected eddy id or eddy type.

* Point probing - Display information
regarding amplitude and radius of
eddy

* Value addition by adding Ports,

_ Bathymetry & other overlay layers

2

Latitude &

i7 Latitude 7

T Labtude
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12DEC20160700 (TIR1 NHC Enhanced)
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Rain Nowcast Wind Forecast

Information Products: Hea

Location (65.41,21._34)
INSAT3RAmager-TIR1 Count
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TimeSeries
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FORECAST CLIMATOLOG ANALYSIS CIIl IlatOIOgy
« - Land Climatology
+ Wet Day Frquency
- Mean Temperature
+ Vapour Pressure
- Wind ESDACASA d [0/ A SR Vi BSDA

+ Maximum Temperature
+ Minimum Temperaure
+ Radiation
- Precipitation
+ Ground-frost Frequency
+ Diumal Temperature Range
+ Cloud Cover
« - Ocean Climatology
- 30-Year Mean Monthly Climatology 1987-2016

- Upwelling Index LST LAND

Category Satellite

Kalpana-1, August 2010 till date

INSAT3D,3DR
AOD ATMOSPHERE  INSAT3D, 3DR Oct 2013 till date

Kalpana-1,

Rain ATMOSPHERE INSAT3D, 3DR

May 2010 till date

UPPER ATMOSPHERE Kalpana-1,

AIR Winds INSAT3D, 3DR Nov 2009 till date

| CEOS WGCapD-8, March 6-8, 2019 |

ERB

Sea lce

SST

ATMOSPHERE
OCEAN

OCEAN

M-T
SCATSAT1

Kalpana-1,
INSAT3D, 3DR

Nov 2011
Nov 2016

June 2008

Dec 2018

till date

till date






