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From the Editorods Desk
Dear Members,

This issue of Indian Society of Geomatics (ISG) is bringing out a special issue of

I SG Ne ws | et Adeancements in Geospatial Technology for Societal Bene-
f i twvehiéh is being released during the Silver Jubilee Celebration of the Socie-
ty, on 5 ™ December, 2018, at SAC, Ahmedabad.

For such a special occasion, one cannot start without the nostalgia factor em-

bedded in this event. This motivated us to invite Sri Arup Dasgupta, one of

the founder members of this society to jot down the Foreword for this issue.

This not only reminds us about the vision and mission of the founding mem-

bers, but also gives the current generation of the readers a positive direction for the future. | am
sure this will augur well with the readers. In this context, | cannot help commenting on some of
the issues being brought forth by Sri Dasgupta. The matters of his concern, with respect to some of
the burning issues, policies, and high impact progress related articles, and events definitely need
emphatic articulation. However, as with any progressive scientific society, the moderation and
guiding factors sometimes go well beyond the jurisdiction of the editorial committee members. |
feel, that the success story of this chapter, itself is something to be cheerful about, and the ever
changing regimes of the members with their own priorities and visions, may make the colours ap-
pear a bit faded sometimes.

To mention some of the new fields which have been touched upon since the last few issues of the
Newsletter, one must be appreciative of the state of the art technologies which have been dealt
with, such as UAV based remote sensing in the far North East of India, or the explorations in the
Antarctica, Solar Calculator, which was appreciated by the ministry of power, Desi GPS(NAVIC)
utilization in remote sensing applications and calibration etc. Many more State of the Art tech-
nologies, which are being included in the current issue, are setting the trend for making the 1SG,
Newsl etter a stronghold of 0Geoé!

Now | must delve a little bit into the topics covered in this issue of Newsletter, to keep the readers
more engrossed.

We have tried to cover a wide variety of new technologies being developed in India which are ju-

diciously used for societal benefits. Geospatial Technologies for providing Agro -advisories, where-
by Web -GIS based pest forewarning systems, weekly crop prospects, dryness assessment for rain -
fed farming has been illustrated. E -governance for flood management in North Eastern states of

India , Air Quality informatics for alerting the citizens of India, aerosol optical depth retrieval,

and monitoring of air quality indices and providing regular products on VEDAS , disaster man-
agement support systems using space technology, development of Bhuvan National geo spatial

platform, Geomatics applications for Himalayan region, Harnessing Non -Conventional Energy
using satellite technology , are a few of our favourite topics.

Apart from these, advanced technique development leading to the Multi -temporal Data -cube of
Earth Observation Analysis Ready Data from OCM -2 /RS 2 /RS 2A, MOSDAC Live , a new Web
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GIS based portal that enables users to visualize, analyze and relate the different kinds of satellite
data, information products and forecast, Hydrological applications using altimeter and scat-
terometer data, Forest biomass estimation and Glacial faeces detection using SAR data have been
projected. The article on mangrove mapping is also quite informative and gives us insight into the
need for remote sensing based routine monitoring, which will be the need of the day for conserv-
ing our eco system. The article on Earth Observation Applications in Governance and Develop-
ment makes very interesting reading indeed.

Finally, we have done a special interview with one of the
Greening06d, none other than, Dr Karti keya Sarabhai, Dir e
Newsletter interesting in all aspects.

| thank the contributors and columnists for their cooperation and the editorial team for doing an
excellent job. | hereby would like to take the opportunity to thank Ms Neetu Nambiar, Mr Jakesh
Mohapatra and the Library for providing the much needed support in bringing out this Special
Edition.

Happy reading.

C/‘{]Mz&rrx '

Arundhati Misra
Editor, ISG Newsletter
(arundhati@sac.isro.gov.in)
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Message from President

Over the decades since sixties, satellite observations have led to rapid and wid-

er imaging and observation coverage over land, oceans and atmosphere. This

ability led to greater strides in assessing our climate, environment, agriculture,

natural resources and mitigating natural and human -induced hazards. In ef-
fect satellite based remote sensing is leading to effective protection of global en-
vironment, reduction in disaster losses, and enabling us to move towards sus-

tainable development.

Presently, India is owning one of the world's large constellation of Electro Opti-
cal (EO) remote sensing satellites in operation. Microwave Remote Sensing
(MRS) programme of ISRO has seen the development of both active (e.g. RISAT, Scatterometer) as well as
passive (e.g. MSMR) remote sensing systems for space and airborne remote sensing activities. Future
NASA ISRO joint mission, L and S band NISAR is going to provide an unprecedented periodic differential
interferometric observation of all solid masses, including cryosphere, for assessing geo hazards and global
environmental changes.

As the technology grew, user demands and expectations also increased progressively. Availability of high

resolution geospatial maps along with geolocation information in geospatial platform through easily acces-

sible devices, i.e. mobile phones, has changed the perception of common man in terms of its daily uses and

improving the quality of life. Now various information/alerts such as weather forecast, disaster, air quali-

ty, traffic, rail and aviation services are easily available which could not have been thought of 2 -3 decades
ago.

Future demands will include requirements of high resolution information in high temporal resolution,
leading to earth observation almost in near real time. It will call for innovative and complementary con-
stellation of large number of small satellites, with stronger capabilities built with small size and less pow-
er. Building new data architecture, transmission and dissemination techniques is a big challenge in future.

If current trends are any indication, data is going to be progressively cheap or free, but information will
become costly, as a function of information accuracy and relevance. Technological developments in the
field of machine learning and computer vision algorithms need to be pursued with focused approach to
address such demands. Predictive modeling and assessment of global changes, without human interven-
tion, is need of the hour.

It gives me immense pleasure to acknowledge the efforts made by the editorial team members of ISG News-

l etter to bring out Speci al i ssue on OO0Advancements in Geospe
lighting nuggets of diverse remote sensing applications. However, in no sense the depiction is complete. As

more and more innovations in machine learning capability and artificial intelligence are becoming norm,

human ingenuity will lead to much greater strides in bringing satellite remote sensing much closer to dai-

ly human needs. | hope this expert team will continue their efforts in updating and communicating recent

developments in the field to members, through innovative ideas. | am sure the efforts by editorial team

will make ISG newsletter a powerful medium of information dissemination in the field of geospatial tech-

nology and its applications.

Ahmedabad

20" November 2018 _T;FW"‘ \TF” S5

(Tapan Misra)
President, ISG
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Foreword

The ISG Newsletter Editorial Board of the Indian Society of Geomatics has giv-
en me the honour to write a foreword for the upcoming issue to be released
during the Silver Jubilee celebration of the Society. Indeed it is not only an
honour but an invitation to reminisce about those heady days in 1993 when 15
of us got together to put together the Society. There were many questions as to
why we needed danotherd society. A sub quest
60Geoinformaticsd or even 0Geospatial6?

ISG was set up to address the need to look beyond Remote Sensing, GIS and
Cartography. There was much more to the Science, Technology and Art of col-
lection, storage and analysis of data about the earth, its environs and living
objects than was covered by the traditional sciences and technologies like Geodesy and Cartog-
raphy and even Geography. Remote Sensing and GIS represented the fledgling steps that these tra-
ditional sciences were taking towards their modernisation. However, there were many more tech-
nologies appearing over the horizon. Location, through Global Navigation Satellite Systems was
one such which fell between the stools of remote sensing and cartography. GIS was considered to
be a glorified CAD, ignoring its analytical capabilities. In short, ISG was set up to look at the big-
ger picture which went beyond natural resources and included the impact on society and vice
versa.

Why 6Geomaticsd6? In a lighter vein 6Geospatiald is an adj
by definition was too restrictive. Geomatics happens to be the ISO term for the Science, Technolo-
gy and Art mentioned earlier and thus we became ISG.

In 25 years ISG has come a long way. It has captured the imagination of professionals in govern-

ment, Academia and Industry. It has started a peer reviewed journal which is a success. It has

held seminars, workshops, quizzes and opened Chapters in many cities. The question is has it met

its original goals? As one of the Founder Members, the first Editor of the Newsletter and the first

Webmaster I can say, paraphrasing Pandi't Nehr u, onot whol
stantiallyé. I am happy that we have a better I inkage wi
yond the RS & GIS fixation of other societies. | do see articles on technology and on the conver-

gence of technologies beyond RS & GIS.

However, | think a professional society needs to go beyond just technology and applications. It
needs to address issues that impact the technology and systems, like law, regulations, institution-
alisation, privacy and interactivity. A professional society should be an advocate of the technolo-
gy, its applications and an environment that is enabled to absorb it. | find this missing in ISG and
its publications. Momentous events like the Geospatial Information Regulation Bill, the Space Act
and the crucial National Spatial Data Policy find no discussion either in the Newsletter or even

in the Annual Conferences of the Society.

Another missing area is the fast developments in general areas such as Big Data Analytics, Deep

Learning and Blockchain. Each of these are being absorbed into Geomatics and totally disrupting

the ways in which we have been using data and data analytics. In this context one should reread
the definition of Geographical Information Science as formulated by the UCGIS in 1999:

(Continuedion pe



| SG NEWSLETTER. Vol

Foreword

0Geographic I nformation Science (Gl Science) is the basic
graphic concepts and their use in the context of geographic information systems. GlScience also

examines the impacts of GIS on individuals and society, and the influences of society on GIS.

GlScience re -examines some of the most fundamental themes in traditional spatially oriented

fields such as geography, cartography, and geodesy, while incorporating more recent develop-

ments in cognitive and information science. It also overlaps with and draws from more special-

ised research fields such as computer science, statistics, mathematics, and psychology, and con-

tributes to progress in those fields. It supports research in political science and anthropology, and

draws on those fields in studies of geographic informatio

A Society is a living system and like all such systems it has a life cycle and if care is not taken, it

can become moribund. The aim of the Society should be to reinvent itself so as to be ready to meet

the challenges of the future. As ISG enters its next quarter century | would like to exhort all its

members to continue to keep the Society at the vanguard of the growth of Geomatics not only aca-

demically but in other fora as an advocate of using geomatics and other technologies in a conver-

gent manner for the sustainable development of the earth and of the living beings who call it

06homed. In this century humankind wil |l begin to colonise
up these new challenges?

WEWAGE

Shri Arup Dasgupta
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An I nterview with

Shri Karti keya

Shri Kartikeya V. Sarabhai is one of the world's leading environmental educators and a
dedicated community builder. He was educated in Cambridge (Tripos in Natural Science) and
went on to do post graduate work in development communication at the Massachusetts
Institute of Technology (MIT). Mr. Sarabhai is the founder director of the Centre for Environment
Education headquartered in Ahmedabad, with 40
focus is on the greening of India's formal education system, and initiatives for biodiversity
education. He is a Trustee of the Sabarmati Ashram Preservation and Memorial Trust, Mr.
Sarabhai is also a member of many committees set up by the Government of India and other
organizations. Recipient of 2016 International Brandwein Medal by Brandwein Institute and the
IUCN-CEC in recognition of his lifetime work for inspiring new generations to experience,
embrace and love nature first hand. In 2012, the honourable President of India conferred him with Padma Shri, one of
I ndiads highest <civil i anchax ofthe Bagh Chavter InterBadional Gadureil and tle chaibheldeiC o
of the UNESCO Chair on Education for Sustainable Development and the Human Habitat. He is the €hair of the first
Priority Action Area & Advancing Policy of the Global Action Programme. As a well known advocate of education for
sustainable development, Mr. Sarabhai has actively contributed to the global negotiation processes around the UNDESD
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mental challenge whichNWwdls!l ¢dhielfThHWPHER RUDH2
enormous task of deveWiolhfleinte %dll’_')%Qta'r‘Prﬁ1enf3ag1
Environment had been tc'r‘g_'&tew_elﬁtrtq’l 9b¥ pady me
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were several NGOs and' Bt®@ra&l iRettceqfibhe W
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Geomati cs Appl
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iability of indicators like vegetation, streamflow and
cryosphere (Rashid et a A | ,
as shown in Figure 7. E :
Land use and | and cover
Land use | and cover ma p|: and
the | andscape dynamics | =38 .|l me n
|l and resources. Geomati to—mrao —weocome—o sorcowul €
form for data analysi s, UFp gt @ @:ndserdd tmeh € V@ilelfdor
anal ysis. Many studies haweanbeed waarelris®dd® udf itr e
|l aya to analyze LULC ( Mewajerestheal pri @rilt7i,zaRawatn
Kumar 2015) . rows represents the compa
these watersheds
Met eorol ogical studies
Understanding weather and climate requires-the
met eorol ogi cal dat a. The complex orography of t|
pheric monitoring. I n order to overcome the prob

el tbiatseed products showsdctbhaervalabnengéRapbidi eh &

FIl ood studi es

Geomatics has become the key tooI for flood moni
this field has evolved from opti al to radar rer
of flood zones and preparation of flood hazard
200 2; Sanyal and Lu, 2004) .

Chall enges for Geomatics in Mountainous Hi mal aya
Some remotely sensed products have been devel ope
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in Hi malaya over the | ast f g

mappi ng, terrain mapping, s I

anal ysis etc. However, there

cation of potenti al geomati |

e. g. those aiming to take a

niques such as radar, or | a g fms

shadows possess a challenge]|

particularly true for mount &

cates image pr-pcessssigng Dat

metric correction is more dif

ferences in the distance bet

sensor. Shadowss lilmumihnatednsg

sensors-aaeoads snnioml e areas for|

homogeneous interpretation g

dat a. This is even-rmesoéusobol

the | atest satellite generaf

and varying viewing angles (

Iy, a reliable risk monitori

aval anches or | andslides 71 eg¢g 7

achievable with existing sat 5 -
FlguUe @nization in t

CONCLUSI ONS of Jhelum (a) 1972 :
The application of geomati c

i ssues in the Himalaya cl ea

characterizing, monitoring,

about -temptoir @ | processes in

|l ite remote sensing, I mage

GI'S modeling, use of DEM, c

| ati on modeling play essent

strategic knowledge about K| nt a
have far reaching influence eas.
applications of Geomatics t ri ol
the Himalaya in this articl| L ler e
framework for mountain reseap.cgmspgﬁwprblrtay “d 1HsOt W &
l i kely that several ot her aptpHel csamtoiwo b sv Orf ihe @ mat
ous ecosystems shall be presetmtedldn imucdh) mbekr u
various thematic s&9Dsli8o nasndo fwotuh ehpGelbmaandc o d) Ma
help to draw more attention—efmthoa nuhl i e an p
these fragile regions in theg : R
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Earth Observat.
Il n Governance a

Shant anu Bhat awdekar
Earth observation applications & Disaster 1
| SRO Headquarters, Bangal or e

| NTRODUCTI ON

i sion of I ndian Space Programme is | aid with
vel opmento. With a humble begideocadeg journ®eéy,

Research Organisation has been demonstrating

gy and wunique applications. Space applications h
the priority areas of national devel opment incIL
i mpacts on the quality of |ife of citizens nd e
The data and value added services emanating fro
ground based observations, contribute significan
ment protecti on; weat her forecasting; sustainabl
puts along with geospatial technologies and fi el
tral Mi ni stries and State Goverwtmemnbks® icorpkabnor
of developmental activities under the parl ance o
navigati on, in addition to earth observation, ar
the area of education & health, connectivity, | o
applications-eceaddomssi hgassctioomati on and maki ng &

bel ow:

Food Security
I
0

Il ndia's popul ation has been growing rapidly, whi
production t ensure food security to -bad pgoDpte
areas, wastelands, i mprovements in cropping syst
ri sk reduction and so on.

Satellite data, synchronous with grounmdetdadragl o ¢
mar ket econonmnirop taecreagermamd 8pmoaduocrt icornops Vvi z. \
mustard, rabi sorghum, jute, winter potato, Sugaé

by Space Application Center &l OARAOO O A BDOAEI jEODIDIl
OEADI 660A 0O &HOEADO AAMITEAOACOI AOI U CAT AOAOGET C

Nati onal | evel and providing to the Government f
Satellite remote sensing data Hhastbeahi @meldt droo X
Tomat o, Chil i, Mango, Banana and Citrus) for 18(
identify suitable sites foruexxlpansedoareéds hamdi pl
to minimize | osses of fruits & vegetabl es.
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Legend
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LAND USE: ORCHARD
Nashik District

A
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B Other orchard
Polyhouses

Crop land
Aquaculture / Pisciculture
Scrub land Open

B Scrub land Dense
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Forest plantation
Canal

N Suit Up (Rural)

Z . 2 I35 N \ B Buit Up (Urban)

P ‘_"4“‘1 s .,"‘ = L, i > Core urban
Pen -urban
Hamiets and dispersed he
Villa ge

H Transportation
Barren rocky
Gullied / ravencus
Mining / Indu striad

I Lakes / Ponds
Reservow / Tanks

I Rwver / Stream / Drain

Waterlogge d

Figure 1: Fruit orchard inventory, Nash

The country has been repeatedly provi dedcuwlittthr ab
ever since | ate 1980s. Management of wastelands
ecology and environment al protection. Remote Sen
at regular 1 Miergsalry D6 RoppbpDaweali ogmamtd i mpl en
measures with th&Moobj Acea venadodr bAgrngiulng ure

Sea Surface Temperature and ChlorophyPbt erttirale vk
Zone adtvbsobhieedi shing community to reduce the t
been helping them in improved fish catch and red
|l ndi an National Centre foMi @Ocetany |l of pEmat de8c iSdm
sories on a daily basi s.

Water Security

EO based applications are employed to assess the
ter, monitoring of irrigation infrastructure, es
ment of water resources.

Usi ng-t mmpobr al satel |l i teurifniacgee swa tiée phioadtyamppeae ér
availability are prepared on a fortnightly-whaaeis

prospects maps have been prepar etdh  miilt AldOd ADEtTilr e
OOET ¢ OAiIi T OA OAT OGETi ¢ AAOA AT A nNEAIT A 1T AQA O AAO Ex Al (
Oi OORIROOAOCI O T #/ AAPOE AT A UEAT A AT A EAIT P ET 1TAC
ANAGEROAOAT Ghx AIT@AAx Al A ARG AFOA 1 GiAEE COVEAGTA GBDAGRAGB

These mapstEeal s Bhuvan Bh)ujaavle obne etnh ee xw eeln sg eveed oy

governments for drilling wells, with good succe
positively and carried out ground water prospec
drought conditions in the past few years. Il n ado
|l ected states based on Mihna srterguiorfe nbern tnk i pmrgo pMag ed
Hi glesol ution satelliteCednattrali sWado per £0 mnmh snkoing nt w§
irrigation I nfrastructure t o gaaspsse shsettweeenphysi galt
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create d and oint st huet iglri @ LT dcﬁbﬁﬁ«ﬂm%a%sﬁcf?mp

atic Assessment of sedipg 2 e to
reervoir operation for o f  w
The water spread areas | vel s
ferent month of the yedqg . ; sat e
I mages. s WA Shallow: <30 m

| neWRal S (wwwr i sdmm@asc. go \4"\4 ',‘f'“"‘bF,‘ , Moderate: 30-80 m
jointly by |ISRO and CW i b Des: M i m-
portant information on | &.* “"V."s for @gf f ec
management at nati onal LS Sl \\ Expected Yield tiat
have been taken up at S _@_:*\;M-» ';;‘Excellenr)BOOI;m angaea
Andhra Pradesh to comp s & /’Gmmmlpm wat el
resources management , i 7 | g Moderate: 200400lpm j t h €
gati on water management o | | Limited: 1002000pm || t | a
have started helping th =2 \"’PW‘"“"’"‘ t he
sector.

Energy Security

Space technology is wuseful for assessing the po
generation and distribution. Sol ar Cal cul ator Mo
|l as for Solar, Wind and Wave energy has been deg
are used by M/ o New & Renewable Energy as well
provide valuable information on various paramet e
suitable geol ogi cal materi al s, proximity to proc
pl ant s

Sustaining the Brywitreoonment & Eco

Remote Sensing data has been of significant helg
side forest and planning for sustainable use of
forest cover at -ynedrn onywd| d ,evted ,ploaan af drwoconserva
initiatives have been recently taken up by | SRO
cess time series sadeftlomoe edmaaes to _enabl e semi
forest cover change | ocat bas
tire country These prody~—" """ avali
the Ministry of Environme —— e Ch
an effective measure to t he
Al so, MOEF&CC has effect — I - rvi c
Desertification & Land De B3| g ¥

The satellite data has he - he sy
bution of different vege i n E
Western Hi mal ayas, Shiva : ster
Western Ghats and Coast a ’ _— se p
vital input planning cons S tiza
|l nt egrated watershed dev if's o
the major initiatives 1in S CcoO
of soil and water resour ar e
Sensing based database o e i nt
with field data and traditional wisdom are used
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| ocapeci fic action plans for |l and & water managc¢
Such action plans are used to suggest opti mal (-
Di saster Risk Reduction
The synergistic use of the space and airborne s
key role in all spheres of disaster managearhe nti
data acquisitioaddgeniemnfadi mat odbnvahdeits di ssemi
For disaster preparedness, flood hazard and | an
torical data on occurrence of such disasters. (I
tur al drought and preparation of risk maps. FI o
tricts of Assam, provides actionable product an
effective management of f 1 of 7§ - o T A ®lgeop
ucts derived from Indian me|l U Smmre el 0
ed in the Numeri cal Weat hen | ° CER e e, 2 Me
Department for prediction (| : ~Pl-f;’i:?;:. n a
clone track, intensity & | =T lur oat
during cyclones viz. Hudhuo S e na h
hel ped in saving the Iives E:\.‘:ﬁ'}:{.,
EO satellites draetaa atriemeu sneod S -&;ﬁ:
asters and iand ddeedr ipvriondgu cvtasl ul | EWehurnids | -
ment to support during disa ; | —pry d r el
zens also participate in pr = |ion
caused during disasters thr oy el | i
transportabl e satellite terl 3 e t o
emergency communication bet 2ss1 bl bk ar e
The Turning Point
Nati onal Meet , a unique inif ri me
self, was organized on 7th i th
i mizing the use of Space Te nan
opment across Central Mi ni s Go vV €
event witnessed participat:i 1500
erating the significance of ons
energy &environment, i nfrasj g, w
technol ogy diffusion, devel g, c
and navigation, weat her and e me nt
educati on. The Prime Minist ed hi S
sised the significance of s and
tral Ministries and State G rmul
cation initiatives in al/l p gov
opment
This effort forked more tha acr o:
plines and development of host of web & mobile
specifically -gtowardane@maédhdngagege of doing busin
dated bel ow:
17 At the Mehéestryfof Rur aMobbéeelAppme(nDRI SHTI ) 3
(SRI SHTI1) are deployed for online nwantierosrhendgs
country. SRI SHTI enabl es hierarchical visual.
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natur al resourcesod database hel p
accomplishments as Geotags. Kk h Q
interventions are uploaded fro
agency teams.
T Remote sensing | mages 1in co ageos
being wsbkbdn fphyanenaphl ing Ury” S
for master plan prepar AMRYTIE L /'t ow
programMmei ®fry of. Wrbbaann Agfefoas past i al
base generation for AMRUT t WMWMWMMJQM;M““O sc
based Master Plan preparat:. EJ' - AR s ®EIrrie
1 At the MiemiestryfoinCehtaorg ff, n‘&i
pl eted for al/l notified 36595 A h
country by demarcating site| T il )l es
Protected & Regulated zones| . L»'; ;Wé of d
customi zed mobil e applicati--f‘1 R T ldf o
cessing of Citizen Requests| i A a*wdlon C
T Under MGNREGA, satellite derived | ocation base
being utilized for monitoring of assets create
tagged and hMGINKREGCGAN GBopwoanw at ry oof Rur al Devel
T A National Heal th Resources Repository (having
ernment & private health care resources to ena
T The initiative O0Space based I nformation Suppor
ing the panchayats to prepare devel opnemtaltr ryl
Panchayat.i Raj

9 To monitor the pr ress of the beneficiary ho
Yojana (PMAWoOHaAABMWebanGeoport al has been devel
monitored based on the stage of construction s
ed, to track the activity against the schedul e

Summary

Space technol o
the i mpact of

gy plications have spread it Wi

t h
Besides ensuring

ng

ce

S

applications, i n making a di
ntinuity of data and service:
e space systems and catalyzi
sed applications in governanc

wards augment i
i mpetus to spa
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Space Technol o
Management Sup

V Bhanumurthy and P V N Rao

Nati onal Remote Sensing Centre, F 55RO, B-1D&;p t .
ma iblh:anumurt hy _v@nrsc.gov.in; rao_pvn@nrsc.

| NTRODUCTI ON

ndia with its | ong coastline and di versity in

asters such as fl oods, cyclones, earth quakes,

soeicoonomic conditions of people across the cou
terms of | oss of I|ife, shelter and property. I n
pol l ution due to ever increasing vehicular traf
serious cause of concern in recent years from th
aster risk assessment in the country shows 12%
the coast is cyclone prone, over 65% of | and und
mi c zoWesarnea i s Earthquake prone and Hi mal ayan
Average annual direct | oss is estimated in terms
aged houses resulting in | oss oéxR2é&nods thre &bDder g
and relief, di ver si on efs ydkcehwd logpg mearit d lo sfswersd & ,h a
I n the |Iight of above scenari o, identifying disa
and spac based monitoring systems, devel opi ng e
of 1 ife d property as well as for timely reli.:
er nment l ndi a, in recognition of the i mportat

enacted the Disaster Management Act,
ority ( MA) , headed by the Pri me |

r pective Chief Mi ni sters, t
ment in India. NDMA i s
Bbl ogypdoiven and sust ¢
ers a cul tur e nosft iptruetvieor

agement N
( SDMAs) e
proach t saster M

silient I d-|aatbyea
I stakehol ders and
cipati on.

e
an
of

cember 200
Au D
h e S t
o] anage
heth
f ost

— q =
- —

|l e of Space Technol ogy

ace technology with its three components of r
ms combined with the data processing and anal:
|l e to play by providing near real time spati al
ssment in space and time at regional to | ocal
kers and the relief delpamrnenemeamotf@rsdnsneny xaeen
equent | arge area coverage at desired interval
e remote areaSa [Jgrouatune ithewsmtghnodyet femmsamdg wa
e ground to the decision makers for quick acti

> T ®d®OMdT O
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tion to bringing near real time information pr oc
generate databases on |l and use | and cover, wat e
along with the disaster time data for damage as:¢
information for generating high resolution Digit
sis for developing models for early warning. |
satellites and internet services through communi
cance i n-shrtiungiomgiitn ons by way of location (I a
which in turn is strengthening the information d
Di saster Management Support Programme (DMSP) 1in
DMS P, conceived and i mplemented during the 10t h
proach with its major components of (i) Earth ol
puts from meteorological satellites, (iii) commu
window EO information dissemination service thro
Sensing Centre (NRSC), a GI'S based National Dat a
van Geoportal for visualisation, data access and
el through internati ocRIDERaandkerYyNEBSRQAR ,ned e rAisd la,
terrain data and R&D for early wabNMBEnpgrogriragmepa
with the information and support services, i nsti
focus on DSC and NDEM being executed at NRSC as
ticle.

ISRO-DMS Programme at a Glance

Natural Disasters -
Monitoring/ Damage |« /—\ 7
Assessment VSAT based VPN
P, Institutional —1 - for Emergency
Mechanism: Communication
National Database - ) Decision Support % 4
for Emergency e—| Centre (DSC) at ~
Management (NDEM) NRSC " International
N P, Commitments
e ——>| International Charter on
(" Strengthening ) in association Space & Major Disasters,
Eagysvt\laming with Nodal \_SPIDER, Sentinel Asia, ../
ystems l—| ;
Floods, Cyclone, Agencies & N
k. Landslides.. ) MHA, NDMA, Cabinet R& D and
Secretariat, State — Capacity Building
Eiood Hikzard & Agencies, \Exclusive Training Prog/
Landslide Hazard p—
Zonation and Mapping MHA: Ministry of Home Affairs
X e, SDMA: Sate Disaster Management Authorities

NGO: Non-Governmental Organisations
NDMA: National Disaster Management Authority

Figure-DDMSH SRO

Di saster Management Support Centre (DSC)

|t i s established at NRSC as a single delivery
ment with major activities being (i) near real t
slides, earthquakes), (i 1) generation of vul ner
pl anning disaster mitigation measur es;scf(ailiei )daprac
NDEM, (iv) i1 nputs to MHA, NDMA, cwcC, | MD, Centr a
pacity Building and (vii) Sentinel Asi a and Char

12
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Floods
+Flood Inundation Maps S Darasa
+Damage Assessment Assesgment
+Hazard Zonation
«Bank Erosion Studies
«Inundation Maps *Damage
«Recession Maps Assessment
° Damage e Hazard
Assessment zonation
Early Warning & Assessments Forest Fire
+Active Fire
Detection
*Damage
Assessment
Figure 2: Major activities of Disaster Manac

Salient Features of NDEM Version 3.0

Disaster Dashboard R4, Incident Reporting
Alerts & Warning, Disaster - Disaster event reporting
related Current News. < through Mobile Apps, SMS,
Portal.
Data Visualization .
(o] - &
itk G s () () Dosiion Supper Tl
Services, Satellite Imagery. , > g for decision making
Mob-ﬂ e Applications Interaction Services
Apps for Relief Management, =~ = 55,  Communication & data
Attribute Collection & Geo-
tagging of emergency facility. exchange among users.

Resource Management,

Resource allocatio o Rainfall Forecast
Organisation and tracking (I)IE '15 RE Rainfall Forecast & alerts for
'y nr R
essential commodities W heavy & extreme rainfall.
Damage Statistics ‘ Data Inventory
Submission of damage statistics patial data statistics
by States to MHA _4 cshearlsﬂs

Figure 3: Functionalities of NDEM Vers

Nati onal Database for Emergency Management ( NDEM
Impl ement ed at NRSC as the | ead agency on the b
institutional participation, NDEM is a GIS bas:

ment for thewidarmtiar esecdouonft reci si on Support Syst e
NDEM Version3.0 i ssaolpaul aa edp amiitehl nmudttabase f or
350 Muwlztaird prone districts-cattile:sl(at0O0L0 2s daDl0e samc

necessary computer infrastructure to facilitat
organi zation, data dissemination and services hc
infrastructur e, di saster speci foire itmfaomr Matmidn i am
with | ocation & attribute information for use i
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shown in Figure 3 and bhtepg:or/tnalemcans d.egoavc ¢ @ssed
Support to International Community

| SRO i s an active partner in international i nit
best practices towards gl obal disaster managemen
al Charter on ASpace and Major Disasterso and Se

ities in the Asia-Pacific region and the initiatives of UNOOSA, UNESCAP and BIMSTEC. NRSC [/ | SRQ
actively involved in Sentinel Asi a -P@RA) i gr Rgergd m

Agency For um, and supports the Emergency Obseryv
tasets compri sli/ng (AWiReS o,urlcleSatl-Ll 2an®1 BAES bW)
tary basis. I n this regard, about 67 Emergency
| ite dat as€t0sl 6d uarnidngs o2el Iof t he major disasters ¢
wan Typhoon2015, Philippines Typhoon ABOPHAO 201
tion of the events covered.
Emergerncy,@g_uests‘responded during 2016 No. of No. of
prCS M Country  Disasters Country Events
el |
Wl 5 k\\! Indonesia =~ 3 | Indonesia 11
S Cﬁé &  Philippines 2 Phillippines 5
174 ’.hvw -y )\',‘ @ Japan 1 Vietnam 5
\‘\\7%__\2..\’“‘%\'!;'3%}@ o Myanmar 3 Australia 4
g \g & ,,Q‘%,_“',M g 3 Pakistan 1 Japan 4
< u!nm \\‘ A pas i {
; I Y 5, 99" Bangladesh 1 Myanmar -
%4 B UL 000 Nepal 4
) AN
/U ( XN ' Fiji 1 Pakistan 3
S T e/ 2 ~ Taiwan [ 4 | China 2
R & P Srilanka 1 Laos 2
QETf’(gi‘/r\dcy*eatl?_?‘f,ES?B?T‘,"e ii‘:mg RER ;::lgl?::esh i
_ K\f Bhutan 1
N Cambodia 1
y India T
Kazakhstan = 1
o - Malasiya 1
TN i ' Solomon 1
-k 2 e WA W Tow
NRSC/ISROSupportto  [)2) [ ] /«’v\; L% :;:::::‘ :
Asia Pacnflc Cou'ntrles = Z__/WQH - Tajikistan 1
(Sentinel Asia) % / Tonga 1

Figure 4: NRSC/ I SRO in Sentinel Asi a

CONCLUSI ONS
Space technology through its components of remot

vital i nputs to all|l four stages of di saster ma n
and recovery. Availability of much needed real
systems combined with capacity building with nec
ter management support programme effective and
tainabl e devel opment
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SAFAR : Air Qual it

. Citizens (SAFAR: S
and Weat her For eca

Gufran Beig*, Saroj K Sahu** and Rajnik

*I ndi an Il nstitute of Tropical Met eor ol ogy,
E-mai | : beig@ropmet . res.in

| NTRODUCTI ON

i ni stry of Earth Sciences (MOES), Govt . of
AiSystem of Air Quality and Wemdwm®BaG§AR®orc agn é a

metropolitan cities of India to provide | oc
and its-3f draggcsasitn ladvance for the first time in
system on weather parameters. The SAFAR system i
Pune along with ESSO partner institutions namel
Centre for Medium Range Weather Forecasting (NCM
with an active coll aboration with | ocal muni ci p;
governmental agencies in that Metro city.
Al r poll ution is one of the major growing prob
factori es, power plant s, aut omo b ibll eoswna ddu se v, e ns nforl
fires and volcanic eruptions are responsible for
the pollutants emitted from these sources. The
increase in health problems, eventually inducing
prime necetségayylifme.dayhere i s a growing awarene
weat her and cl i mate.
Ti mely air quality information even a day in adyv
caused by iVvVsz golwandlt uezbs e, sul phur di oxi de, |
particulate matter and other poll ut addtser miirme dgq up
threshold exceeds should result in actions to r.
areas thereby alleviating adverse effects on hea
try to take actions against the increased poll
toget her , stagger work hours or even stay 1indo
temporary shutdown of polluting factories, t herr
can reroute the flow of traffic to avoid hot spo
Apart from these air pollutants resulting from h
health and harm the environment as well .-k Fown etx
people who are allergic to it. The presence of
being removed from the at mosphelraey bwe agthewer sAl sal
UV radiation which not only |l eads to increase |
pl ant s, aqguatic organisms and -bdbhgr weatbheal consd
radiations also play an i mportant role in modul a
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The SAFAR system, first of this kind i
(2

he coun

n t
4 cities namely DELHI (2010) , PUNE 013) , MUMB A
citizens as an operational service. The early w;
project proved as a usedfh@aihdmaacaipiacer oft det eduoe 3
heal thucdéesf ul i mpl ementation of SAFAR in both
gl obal scientific communities and Gl obal At mos pl
and Environment ( GURME) project of Uni ted Nat i
appreciated and recognized it as its pilot pr oj
ot her metropolis for the citizens of I ndia which

System Component s
Observational net wor k

Under the project dense observational net work o
We at her Stations (AWS) has been established (50
representative s-ehegsr of medntfsf errealt udning oi ndustri

ur ban complex, agricultural =zones etc.

Air Quality indicators monitored at about 3 m f
Bl ack Carbon (BC), Ozone (03), Carbon Monoxi de ¢
NO2, NOx), Volatile Organic Compounds (VOCO6s) an
humi dity, wind speed, wind directilblnt,r aavnido |seotl arra c
terms of eryt hemal UV-Edosaei amengr AWSa laindr aUM o n ¢
performed at appropriate time interval using inb
cylinders with multipoint calibration techniqgues

7A

Air quality monitoring station (AQMS) along w

Devel opment of emission inventory

Emi ssion of wvarious air pollutants-faelaiooonsequae
for industri al activity, transportation, cooking
on is important phenomenon which alters the norn
mo s t potenti al air poll ution sources but t heir

16
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economical factors. To identify the major air p
di stribution, scientiBEmics saipopnrso acnhy lelwmat smotgd led faeddp
t he same. This is the antomds pchreirtiicc ad h e mmipsuttr yt ot r
met eorol ogi cal i nput to forecast the air qualit"
i nventories. It hel ps to i mplement effective ai
policy.

Under the pr ojreecsto | SUAtFiAoRT a( lhikgnm x 1km) emi 94 iTfMmr i |
al |l these 4 ci-up easp pryo aicsh.ngbeédwdaltoopmment of Emi ssi
required huge amount of activity data and knowl
reliability of emission inventory has been maint
the extensive field survey for sever al mont hs
organi zations and proper country specific emissi
above pollutants from transport, i ndustries, res
sour ce, paved and unpaved roads, are al so esti ma
using GI'S (Geographical I nformati on System) base

EMISSION INVENTORY DEVELOPMENT
Mega campaign - Efforts of more than 200 students - 81419 samples collected

RESIDENCIAL &
TRANSPORT SECTOR INDUSTRIAL SECTOR SLUM SECTOR COMERCIAL SECTOR

1] 2}.3] al| s

6| 7| 8| 9| 10

11 12 13| 14]- 1
16| 17} 18 | 19 | 20

| 21| 22| 23] 24 25-_- t

26| 27| 28 I

20{ 30 | 31

32 33| 34
39 3
37

*Fuel consumption
pattern
*Total consumption of fuel
*Hour of cooking

*Vehicle Density count on
roads
*Fuel type used, VKT
*Road length

*Type of industries
*Fuel type used
*Fuel consumption
*NO. of industries

*Fuel consumption pattern
*Total consumption of fuel
*Hour of cooking
*No. of slum pockets

*Secondary data More than 60,000
collected samples collected

*No. of Hotels &
Restaurants

More than 4,000
samples collected

+% of paved and unpaved
roads

30 roads monitored
~ 15,000 samples
collected

Devel opment of Air Quality and Weather Forecast:.I
The air quality -$dpeecicalstzead amsea andhdegquires h
At mospheric chemistry transport mod el is used f
various pollutants along with weather parameters
the 1|1 ocal city Il evel. The inner domain has a r
interactively and feedback efermsmat ehcarso |l megeyn tac col
requires several key inputs for-emmcessiranei hoeratat
from various sources, weat her -l marda nceotveerr, dtaotpao g r
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boundary conditions, et c.

MODELLING FRAMEWORK FOR CITY LEVEL FORECAST

National centre
for Environmental Global Forecast
Prediction } System

Meteorological
data output

Meteorological
forecasting Horizontal

resolution of 45 km

¥

Resolution of 5 km

. T, o Shimlad,
Domain 4 Igarh!: ? ™
JAB. =@ Deh
Resolution of 1.67 km %

f, g V?—\‘ "Q\EfH@New southern and
) Qe &3 northern part of
A~ 5 Ind N
LA\&) S North India ‘ 20 @(\o
R
- 00 &
Delhi <€ GO
NCR
Data to I nformation
Under the project measurements of air quality i/
clock and the data is recorded and stored at e
anal ysi s. This near real time online ravidatQaal

Il ndex ( AQIndaedxr SWEFAR r ol room after rigorous qual
scient iAfiirc Queaam.t y I ndex (AQl) is a rating scale
the associ at eldhehelaM tlhn deefxf eices sa measure of t he a
expected to reach the earth's surface at the tim

System Product s

The SAFAR system provide?3 daysosramavaowmoeohocecasent
har mf ul radiation and emission scenario over th
Ssystems | ocation spAeci fQukd w,ityy Auc-T eQuarhrcd w,d NWevat h
Weat-iemorrow, 1BKihndawi sdegl,t AQAdvi sory andT it
di sseminate the information to maximum stakehol d
can access our product-siScRARIdIgy namilaudpngf éViodii d re

(http://safar . t+DbipgnettalreBbBi spl/lay B&®rd System (DI
Service (I VRS) 118000 1f8r0flk e7Nlo/m)f.eQ mhat i on wi | | b e
notice the variability and to knowurbdstc anaryr ertb s
Al er t Net work through HEnmei Iwehlsarttes tfoorr 8BIS1 Aé md i
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condition or air poll ution event. Al l t hese fac
Those interestemaih, ocodosambso @owpaet . res. in

Data processing and dissemination

The near real time online raw data meafsQMSe ds eartv
| ocated in SAFAR Control Room at 1 TM, Pashan,
converAtted Qual i ty | nldredke x&AN@l. ) Maosrt eV Ca retcred lv ed rcwe
gual ity dat a, weat her dat a, AQI and UVI each ho
the aiandquwHmtrteerasti ng data for the next day fr

master control server will hDei vsep | ragys pScerr svielr i, | iWEB  t
Pune andrloWwRShere the system products mentione
LED boards via 3G communication network, dynamic

SAFAR - Inpi1a

System of Air Quality & Weather Forecasting And Research

Proud to be India's First Air Quality Forecasting System....

Mobile-App
Safar-Air

Dynamic Website
Safar.tropmet.res.in

B=E

R —

Big Display
/5Nos)

Toll Free Number
1800 220 16/

Fe §

METRO AIR QUALITY INFORMATION & ADVISORY SERVICE

EMISSION MAP

Sources of o
Pollution p 1?:"
(lkm*km)

AIR QUALITY
3-day
Forecast

AIR QUALITY

Health Advisory
& Precautions

REACHING TO SOCIETY

T~ _“'

Moderate

& http://safar.tropmet.res.in | safar@tropmet.res.in { @+91—20—249o4261
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E-Governance f or
Management 1 n No
Regi on 1ofL EIWESH 1 &A n

Space Technol ogy |

Di ganta Barman and P L N Raju
NESAC, E®&iMi:ganta_i srol@yahoo. co.in |, pl nr «

he North Eastern Region (NER) of I ndia is th
hi ghest average annual rainfall, this region
f f

of flooding and associated problems and su e
Mi zor am, Mani pur , N adgoanhiannadn t& ySihkiklilm taorpeo gprraep hi e s
are having fl at terrains. Maj ority of the river
Brahmaputra and Bar ak, which eventwually join th
di scharge of the river systems of all the states
Brahmaputra and Barak that flows across the terr
of tributaries covers 30 districts of Assam, t h
Barak wvial IBeyahmhputra flows for 670 km throu@gh A:
on the right (nort h) bank and 38 on the | eft (s
upstream di scharges f r oA oNiagn iwpiutrh atnhde i Mi zvoarra no ubsi |
havoc in the state of Assam. Al ong with <chronic
problem for NER in gener al and Assam in partic
connected problems of FIl ood and Erosion can -be
structur al measures. While structur al measures a
river bank esnosiicdatnu, at henememres are mostly focus:
flood affected communities towards resilience ,
construction of embankment , spur s, porcupine s
measur es, the non structur al measures compri se
regul ation etc. Both central government and stat
and associated activities. While state governmer
centr al gover nment entities are mostly r-stgrud attw
measures of flood mitigations. Academia and res
t owar dsst rucn ur al measures as well as the design
governance in combination with space technol ogi ¢
across the globe and NER is also not an exceptio
Conventional flood forecasting systems, covering
fluctuations in real ti me has not been found to
This is because, adequate | ead time of warning ¢
are anticipated in the state al most every monsoc
and spatial extent -odnofhfe mMoodeldi ryeat .t h&Rasma il &
generally obtaiitheddibychlamrgetmeasur ements or i ndi
(conc

eptual )di sstermibudredquasid di stributed hydrolo
times faces constraints with s-dabéeriamut eodt/hpehry sh
rai wmfualolf f model ing techniqgues is generally adopt
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the backbaoake®Sof |l obed forecasting system as develo
vall ey at t he request fForomcashed poeeil pme rattd o
prediction based Weather Research and Forecast.i
di stributed hydrol ogi cal model for computation o
Weat her Research and Fiog eagagsrgeirtnagt i (OWR Fije sMasdcall e N
serve both operational forecasting and at mospher
di mensi onal variational (3DVAR) data assimilat.
computational parallelism and system extensibildi
dynami cal cores and physics packages of di ffere
strengths and weaknesses in different areas.
WRF ARW Modeling System Flow Chart
Ectarnal Pre-Processin WRF ARW Model Processing &
Data Source System 9 - ~ Visualizat%n
200 i, e, —=]_\VAroR
Sqguall Line & Seabreeze
30D: Supercell ; LES
& Baroclinic Waves NCL
Global: heldsuarez
WRF WRF-var ARWDpPost
Terrestrial - (GrAaDS /
Data T VissSD)
v
wpPs —| [eal Data ARW MODEL
I - (t.:—.\‘A:xpl:'JFE:f
Gridded Data: DEMBL)
NAM, GFS,
RUC, NNRP,
AGRMET (soil MET
Figure 1: The Met model
Il n HWyhdckrol ogi ¢ ModHEEHMS) ,Syaslttermough a host oiff ureofnp
routing simulation is present, the primary compo
T Loss model s which can -oesft,i nopitvee nt hteh ev od ruencei pa ft
water shed.
T Direct Runoff models that <can account for over
watershed and into the stream channel s.
T Hydrologic routing models that accounts for s
channel s.
9 Models of naturally occurring confluences and
9 Models of water control measures using diversi
T Links to database management sy DiISESMu e ndlawsdibne
extensively for the process.
The accurate prediction of probable flood is the
necessitates expertise to find probability of f
out puts. Al so thwi tah esuf fhiacsiod nithlal¢e atdh ®tuienced user ¢
measures. The next step after deci sion making i
they can take timely mitigation measures to aver
done in the form of mobile sms and email s. The n
Of ficers (DPOs), DCs so that i mmediate actions
concerned departments is issued. The detailed al
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Forecasted Precipitation
Dataset WRF Model Qutput e b
{hourly) NWP - WRF Model
Rainfall Forecast
(NER domain: 5to 9
\ km? arid}

HYDROLOGIC Rainfall- €
Runoff Modelling ~ I

[ Calibrate Model with
ground observations,

recorded hydro-met
| data, etc

Flood Routing of Computed Runoff (Qqd) - T

Hydraulic Flood Modeling for spatial flood
extent, Rating Curve, etc

If Qo> Threshold
Flood Discharge

>Interpretation of Forecasted
Qutflow Hydrograph

»Ground (in-situ) monitoring of river
stage from respective GD sites

=Assessment of ‘Localized Weather
Development’

> Correlate with past flood events
dataset & corresponding flood
hydrographs

Issue of FLOOD ALERT to
concerned authorities (Low,
Moderate, High, Very High with
Waliditv) via SMS. email. web

Figure 2: The hydro model

Pl ,  FLOOD EARLY WARNING SYSTEM (FLEWS) afi o T am——
i ) ASSAM @ GI‘_’I ail L AN A e N e
"= District: Dhemaji  River/Catchment:Jiadhol-Kumatia
st waree et st Low to Moderate Flood Alert for Dhemaiji District
ERTete ; \ 2 > FLEWS ASSAM <fews nesac@@omal com> Mon, Aug 18, 2014 at 4:47 PM
#**ALL CONCERNED

FLOOD EARLY WARNING SYSTEMS (FLEWS) Nomrte Eastemns
Srace ArrucaTions Centre
Lo o Mcosears Fuoco AL Do Dommcr

S Dated : 18 August 2014 (1655 hrs)
Respective All Concerned,

FLEWS Hydrological & Meteorological Analysis (with forecasted dataset) indicates a probable Low to
Moderate FLOOD situation with the details specified as under.

District(s) : DHEMAJN

Rivers/Catchments: Jadhal, Kumatia, Sisi, Gainadi with SubTributaries

Revenue Circles/Blocks likely to be affected : Gogamukh, Dhemaji, Sisibargacn,
Validity : 2448 hours

Pl refer to the attached Alert Maps for more spatial information.

This alert has the approval of Director, NESAC

e, Regards,
Legend FLEWS TEAM
[ - Rosds
Ot o Ry

GOVT. OF INDIA, DEPT. OF SPAGE
UMiAMISHILLONG), MEGHALAYA

[ ] sac.gov.in

s based on Hydro - Met Analysis and not to be used for any legal

Dsclaimer: and not for any kegal purpose. ren e

Figure 3: Sample flood alert to author
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Alerts issued:

Alerts issued:

Alerts Issued:

Alerts Issued:
2018

m Absolute
Success

M Partial
Success
Failure

2015 2016 2017
M Absolute m Absolute B Absolute
success success success
M Partial M Partial W Partial
success success Success
Failure Failure Failure
Figure 4: FLEWS perf

oOr mance

QA
\?

'.\‘./-

FLEWS BASINS IN ARUNACHAL PRADESH \ ’

D @

1 M
Oy

, | egend :
TR CARTO DEM B

Kynsy Rover Smang Ban Value ; I Logcnd

umng Rver [ Upser Mymtu Basn i alhend A Oumt tacenmaak fover | Eant Kamen)

Mynkdy River Kyt Basn - w0 Tewp Rive Kam g K Doany c"w”::“"l“

et e [ W 111,300,000 ey v [ o ] gy - i :

Jnan Aver Jryam Base —— samrve [ oo DA.u A DRYE! Bounowy low 0 13,000,000

Snsang River Gancl Basn "wv;“"m Namsa Rve =4 Sanj \ pper 'EY ¥ O W

Cant River G Aeghalay 2 st Boundiaty tontRver T Namss O il |

Figure 5: FLEWS models built for Meghal aya

of flooding i alerted.
FLEWS, which got started as a pilot project
di stricts of Assam by 2015. The proper val.i
the validation of fl oods necessitates robust
event of the di saster Hence, resources from
et c. is taken into account
This exercise is one of the first of its ki
GI'S based quasi di stributed hydrol ogi cal mo d e |
state of Assam has been covered with 40 FLEWS
mi nor tributaries of Brahmaputra & Bar ak. Wi
headquarter, this flood forecasting service
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Around 28 FLEWS nmddelos, ( Maguméfcahgad s , PirJardnepsshy aiNa g a |

nos, Mazn i npousr, TMi znoorsa m&i 1Sinkok)i mmave been buil t. The
trained and tested with in situ surface observe
the National Hydrol ogy Project (NHP) sponsored b
regi onal l evel recognition such as Professional

Grievances & Pensions ,-NoGotvht . E aosft -Glawmdairad aafsoewed ICi &
del i veryl SRWNEISAL been regularly answering good
SABHA & RAJYA SABHA every year ever since FLEWS

i mportantly FLEWS i mplementation, has given popl
based flood management among all stake hol der ag
regi on. Al |l stake holders now have a collective
hy dmeot approaches for flood management . As a re
wil | ful coll aborators such as Central Water Com
Research & Management Institute Society, North E
Management Agency etc. for wvarious joint endeav:i
bank erosion management in NER.
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. Mul-Teampor al Dat acu

Observation Anal ys
OCM2 / RS2 /| RS2A

Tushar Shukl a, Ravi kamal Choudhary, Ni
Debajyoti Dhar

ODPD, -I SAR®O

| NTRODUCTI ON

I xtraction and ftoerrmpuolraatli orne | caft i sojmasthiigp has al wa

pl anning and management . Remotely sensed Ear i

deriving such reltaetmpoonrsaldwmettuac et Bd amudlt td&lelsiotu e
2/ 2A satellites are two major satellite series
since 2009 The available |l ong term data archiwv
Geophysical p-aemmet alf s datMal tgienerated from Oceal
OceafAsand3 LiS&m RS2/ RS2A (Goa and Gujarat) wil!l
context of temporal behavior of geophysical ¢ omg

RRS products

ARD Data Generation p
*Rel e
- [ refle e
\ ro

Radiance
Product

« Atmospheric

Su
Correction R u atio
 Water leavin, * Multi te empor ral
radiance generat registratios
Sample ARD chain for Geo product
Ocean Color Monitor Datacube
Infnmlahon —__
Processing Workflow for OCM-2 -<:'

(i) ARD DP-20hain (OCM (ii) Chilao rTesmiey lels
cube (OCM2)

The wmelmpior al Datacube of Geophysical par2amaher
RS2/ 2A data reduces the complexity by elidenvat i
by directly prosieaidryg DARR)( Amal awpipd i cati on need:

What i s a EO Datacube?
A EO datacube can be ddamermisheodhads aarmys Difvermislt
size Is significantly beyond the main memory r es
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Hidkal Reservoir, Karnataka
Hidkal Reservoir, Karnataka
Hidkal Reservoir, Karnataka
Hidkal Reservoir, Karnataka
Hidkal Reservoir, Karnataka

02-2012
(iii-3 d&868 stack i RSR&AMm boundary and tempor al
content
data type, sit at a ragelsammgmisd omal ncsabas CcCebi o
all ow addressing data values unambiguously

Computing performance

The avail2ab8 eRSQCMA data had tot al cumul ati ve si
hi gh computing performance became one the major
achieved by developing efficient python athnampotr+a

i mage registration, i ndexi ng -pamd eisrsg exgt iennv;i r tom me
t a-s &v el parallelism techniques were employed to
adaptive data tiling and partitioning method was
retrieval times when accessing | arge datasets.
Maj or Chall enges and Milestones Achieved

The entire activity was divided idevebmpmkeat gba
(a)arge data handling and reducing redundancy,;

(P Efficient storage and categorization of radia
(x Refl ectance and geophysical data for rapid ac
(M Reference genem@adin oln iamagenurletgii stration via I
(eDevel opmemptatadafalgeveb user interface.

Gegepatial Web User I nterface

Devel opitnegmprmoulatli data anal ysi s wiosuaallanzdahtiacolanl ws | &
processeuttti dtahseterseonfigt en und elrilryea nBr dOme ¢ =ximpe rafl adfR® a
same geospaRliatlf orrengipornosv.i des freedom to devel op
various algorithms which in turn can help users
i nput data and settingtaoprenvitominimeian sthure Gtagppgpd @ <

Foll owing are some key highlights about devel ope
T GeoseirDvaggra awwssleed wi t h Django framewor k for High
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