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National Information System for Climate and Environment Studies
(NICES)

TET gL HATT g (TAATLEHN)
ATLATT STeq el ST HeTT g (ATSTHATL3N)

National Remote Sensing Centre (NRSC)
Indian Space Research Organisation (ISRO)
Hyderabad
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S. Somanath v o s Secretary, Department of Space
Foreword

Climate change is one of the serious concerns as it is perturbin the natural systems and imposing the
massive threat on living systems. It is widely discussed topic across the world to stabilize anthropogenic
origin of greenhouse gas (GHGs) concentrations to preserve the planet Earth. India, being a tropical
country, is highly sensitive to the alterations in the climatic patterns. Impact of climatic changes is
already being felt in the Indian sub-continent in terms of the frequency and intensity of tropical
cyclones, frequent flooding, drought and desertification, sea level rise, soil erosion, landslides, rise in
vector borne diseases and increase in snow and glacier melting. Recognizing the growing evidence of
climate change, countries are evolving cooperation in terms of treaties and protocols to mitigate the
effect of climate change by targeting substantial reduction of GHGs. India is actively involved in the
international cooperative framework and committed to the global responses to tackle the adverse
effect of climate change.

In order to meet the long-term data requirement at regional to global scales pertaining to ocean, land and atmosphere,
National Information System for Climate and Environment Studies (NICES) was established by ISRO in 2012. NICES is a multi-
institutional endeavor has built a database on 12 Essential Climate Variables (ECVs) and around 60 geophysical variables which
are regularly disseminated through NICES portal under Bhuvan geoplatform of ISRO. NICES climate data records generated
through earth observation satellites and in-situ networks, enable climate monitoring, studies of trends and variability, climate
impact and ultimately, decision making in societal and resource management sectors.

The National Workshop on ‘Space based Information Support for Climate and Environment Studies: Road to the Future’ has
been planned during July 18-19, 2022 at New Delhi by inviting scientists, academicians and stakeholders to discuss on space and
ground based observations for climate change studies. The deliberations in workshop will focus on improvements of quality
and consistency of some of the geophysical variables with multi-institutional partnership and to explore the requirements of
new geophysical products and ECVs along with its retrieval and validation.

I wish NICES programme a grand success in all future endeavours (ﬁmR)
(S Somanath

Chairman, Space Commission and Secretary, DOS
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HIRT AXAR Government of India
srRer faum e Department of Space

T YN “_a“ e National Remote Sensing Centre
AR, YeExTETE -500 037, VST, A Balanagar, Hyderabad-500 037, Telangana, India
*ferer 1 +91 40 23878360 o e Telephone :+91 40 23878360

+91 40 23884000-04 k +91 40 23884000-04
Y 1 +9140 23877210 Fax 149140 23877210

Dr. Prakash Chauhan
Director

National Information System for Climate and Environment Studies (NICES) — a NICES - a multi
institutional endeavor, established by ISRO in 2012 with aim to build long term database on climate
variables, developing linkages, generating geophysical products and converting them to ECVs, develop
necessary infrastructure etc., has come a long way. NICES through ISRO geoportal Bhuvan has hosted
12 Essential Climate Variables (ECVs) and around 60 geophysical variables having data for varying
durations of 5 to 30 years. Around 2 lakhs downloads through more than 17000 unique users were
observed. Around 86% of the products downloaded are terrestrial, followed by 7% ocean products.
Academia comprises of 47% of the users, closely followed by Government organisations making 30%
downloads.

NICES data is being referred by researchers in their publications and downloads are happening from all over the World. Towards
outreach of NICES, 25 regional workshops have been organized. Various instruments have been installed all over the country to
monitor different parameters with linkage with other ISRO programmes. Around 45 - 50 ministries/ centres/ universities are
collaborating under NICES.

| am sure the data generated under NICES is extremely useful for researchers working in the field of climate research, climate
action plans for India and neighboring countries. | congratulate NICES team for bringing out this comprehensive booklet

showcasing NICES products.

St o

(Prakash Chauhan)
Director, NRSC and Chairman, PMC-NICES
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National Information System for Climate and Environment Studies (NICES) was evolved
through a series of deliberations among various departments and ministries and
culminated in establishing NICES on 28 September 2012. NICES envisages realisation of
national level climate database generation, derived from Indian and other Earth
Observation satellites from polar and geostationary missions for climate change impact
assessment and mitigation. It was established with the active involvement of existing
programmes of ISRO viz., ISRO Geosphere-Biosphere Programme (IGBP), EO Science plan,
EO applications in environmental studies, along with observational networks relevant to
environmental studies across the nation, forming a core database of the NICES.

NICES is a multi-institutional venture with the participation of ISRO/DOS centres and other
departments and national Institutions under various Ministries, which help to strengthen
the information base with contributions (in-situ observational and model outputs) from
the participating organisations.

NICES has been functioning under the guidance of NICES-Programme Management Council
(PMC) with a composition of members from inter and intra-departmental institutions
under the Chairmanship of Director, NRSC. Its programmatic activities are periodically
reviewed by the experts from ISRO/DOS centres. Accordingly, NICES has built a strong
database of 12 ECVs and around 60 geophysical variables pertaining to the land, ocean and
atmosphere; which are disseminated through the NICES portal under the Bhuvan platform
of ISRO.
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Establishment and development of linkages with appropriate observational networks,
and calibration & validation sites.

Bio-geophysical parameter retrieval and development of methodologies for Essential
Climate Variables (ECVs) generation from Indian EO missions.

Acquisition and processing of international missions data and other relevant parameters
to support Indian EO ECVs, cal/val experiments, and generation of long term data
records.

Generation of spatially & temporally blended ECV products based on Indian, foreign
satellites and in situ observations through multi-institutional participation.

To establish necessary infrastructure, including hardware and software for NICES and
establishment of NICES portal.

Development of methodologies to carry out scientific studies with national
organisations in using ECVs for impact assessment, adaptation, vulnerability,
mitigation, etc.

To develop outreach and interaction mechanism for the effective dissemination and
scientific utilization of NICES ECVs and collaboration in the area of climate and
environment.

Capacity Building
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ECVs and geophysical data products are available through the online portal which is
hosted on the Bhuvan.

* The portal is operational since October 2013 and hosts more than 70 products.

M@ 0] Welcome User Login g i, 1o
S Indian Geo-Platform of ISRO National Remote Sensing Centre & il |isFe
Open Data Archive Enter City or Lat,Lon(ex:chennai ot | Backiog | Downioad List | | Updates | Bhuvan Store | Help | Homd

( SCATSAT Wind Stress Curl (10°® N/m3) 2-days Composite for 21-Oct-2020 & 22-Oct-2020

NRSC/SRO Open data and product archive facilitates the user to select, browse and download data from this portal

Select Category: O Satelli OTn @Prog

Select Project: | National tion System for Climat: v |

Select Group: [ Ocean Sciences v

Select Product : \ ‘SCATSAT Ocean Wind Curl - 25Km v

Technical Documents:
1.Technical Document £

A

7

Select Products :  ® Individual Products () Select Range

Select Date: October 22, 2020

60" E 120" E 180" E 240  E 300" E 360" E

17000 & =1fereh ATEATT STTRTHATS F ATETH & AT 2 79 T39S Around 2 lakhs downloads

through more than 17000 unique users
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¥ ATALOT Land Cover

Land cover influences climate by modifying water
and energy exchanges with the atmosphere by
changing  greenhouse gas and  aerosol
sources/sinks. Changes in Land-Use-Land-Cover
(LULC) occur in response to both human and
climate drivers. The LULC conditions are
inherently dynamic and distributions are linked to
regional climate.

The ECV Land Cover (compatible to WRF model)
generated at national level using AWiFS data (56m
resolution) from the Indian Remote Sensing
satellite, has been remapped and scaled to 5-
minute (~9km), 2-minute (~3.5km) and 30-second
(~0.9km) resolutions. The product is updated
annually.

Further, the Indian region of global USGS data has
been replaced with the AWIFS derived data such
that it is compatible to MM5 & WRF models.

Primary Applications: Climate modelling studies;
Impact, Mitigation & Adaptation of climate
change studies; Urban sprawl; Coastal land use
versus sea level rise; Sustainable development
goals; etc.
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SALANUE HISA & Aqda 30 H&he &7
AWIFS Seqe -3TF - -3 07

30 arc-second AWIFS derived Land-Use-
Land-Cover compatible to WRF model

T U ¥, 2016 AT TS UL A, 2018
H TATEd, e Tav s s e
TROTTHT 9T s vy fiw g

Further details on algorithms, data
description, and extensive validation

results are given in Roy et al, 2016 and
Gharaietal., 2018.

TATEGT T4 FZATa NICES reference Document: NRSC-ECSA-ACSG-OCT-2014-TR-651
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¥ ATAL0T Land Cover

Surface soil moisture plays a major role in
Earth’s water and energy cycles. Soil moisture is
a key variable in Land-Atmosphere feedback
processes in both weather and climate time
scales. Soil moisture is an important component
in the exchange of CO, on land surface and in
the climate-vegetation feedback.

The ECV Surface Soil Moisture is retrieved using
brightness temperature data from the
Advanced Microwave Scanning Radiometer 2
(AMSR2: on-board GCOM-W1) ascending mode
(13.30 local time). The brightness temperature
data (at 10.65 and 36.5 GHz channels) are
converted to surface soil moisture values with
the Land Parameter Retrieval Model. The
retrieved product at 25km resolution is being
disseminated once in two days for the entire
India.

Primary Applications: Climate modeling studies;
Land surface process; Drought & Crop yield
forecast; Health of the ecosystem; etc.
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Monthly Averaged Soil
Moisture (m3/m3) over
India (2002-2011)

A9 Ue o9, 2014 T AT
e A, 2016 ¥ TRIIEH,
22T foawor ST =masd JeaTa
gt w e e R
T 2l

Further details on
algorithms, data description,
and extensive validation
results are given in Maurya et
al., 2014 and Anoop et al.
2016.

6’7‘5’%??7 g9 Fedras NICES reference Document : NRSC-ECSA-ACSG-AUG-2014-TR-645
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Soil carbon plays a critical role in the global
Carbon cycle and has a profound effect on
climate change. Soil is the largest terrestrial
ecosystem Carbon pool. The inorganic form of
soil carbon is relatively inert and contributes little
to the carbon cycle; whereas organic carbon
constitutes significant part of carbon cycle.
Increasing soil organic carbon in natural and
cultivated ecosystems is proposed as a natural
climate solution to limit global warming.

The ECV Soil Carbon, soil organic and inorganic
carbon densities, at skm X skm grid for the
entire country is generated using the data
collected under ISRO-GBP project over different
soil types, land use, Agro climatic sub regions
through spatial modeling approach. Further,
fraction of extent of soil depth and soil texture
at skm resolution are also being disseminated.

Primary Applications: Soil Carbon cycle and
management; Mitigation studies; Understanding
biogeochemical processes in natural ecosystems:
Productivity and health of soil; etc.
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Further details on algorithms, data description, and extensive validation results are given in Sreenivas et al., 2014 and 2016.
ATEGT T3 FEdTa57 NICES reference Document : NRSC-RSAA-LRUMG-SLRAD-Feb 2016-TR-812
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AT F FTaA IcES( grdl %Eﬁwsﬁrqwﬁ?r Fires release carbon emissions that affect climate
FLAT g A TAATg Taad o garerd geqarsi wf  and drive climate change-related events that
FATAT & ST 3T AT T2 Svrer 7 a7 § IRre contribute to even more wildfires, which may
T % ST g fRafady 9 7 UF TEE o agﬁ further contribute in converting ecosystem from
TR W TRAd F9 § TETETT & 79 @1 T one type to another. Fires are a major source of
fU=4 F IAST F AATAT TAETA, i AT aerosols, CO and oxides of nitrogen, apart from
ATZaleA & AT &1 Uh THE &q g o< 39 emitting CH,, and thus affect local/regional air
TERTE T/ AT Ol &l TATEd ®eat  quality.

d i i ver fir
T v T S A S G A e and length of ahe fire perioc, ot netionl
ST A AT AT ST STafe 7 e, 5 T level is generated using MODIS fire record and

firs o7 wfes . 7fe T uFsmuaHt a9 NRSC forest fraction layer at 5km grid. The Average

SR AT HT ST ol ST gl BT A fre density is the density of detected fires over all
A AT AT S AT AT ST AT AT years and months and is measured by counts km™

AT sea e & & forw -2 wme-1 it T L onehe for each grid cell. The length of fire period

ST HIET Wﬁ%".m Eﬁ FATT FEATT AW is 2 measure of the number of months with
Tfafafer arer wEEt A1 HeAr F7 UF 1T g S significant fire activity, calculated as number of
TEAT Tt ?’”ﬁ%ﬁ af =T F 10% ¥ sffas months with greater than 10% of the annual fire
AT HG AT T HCAT & &7 § T 1T B density.

T TR HAd =, SAdrg AlSTenT _ o .
qeTAT AMT STTE Heqi; 9T O Primary Applications: Carbon «cycle, Climate

T o FfeaT st modeling studies; Fire regime assessment; Air
’ ’ quality studies; Biodiversity; etc.
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s w13 =T (2003-21) T A fer T +ferE (2003-21)
Length of fire period (2003-21)

Average fire density (2003-21)

<% Average Fire Density !i QS 4 Length of Fire Period :(
. o 1 o I v b
B Vedium : g B Vedium

B Hion : \¥ I Hish

L e e  w m |
1,000 km 0 250 500 1,000 km

ITCTEN FT T FIA & o0, FATH Ue 7, 2008 FWRT & T FEATOTAT w1 A0 AT FFawor agt Suasy g: Areew 1 awqras:
OFAUEHT ARUAT g 5KM #1fAF a9 MODIS 37 & @#a | a7 i =qae47 2003 - 2015 To generate the products,

implemented methodology given by Chuveico et al., 2008.

NICES reference Document : NRSC RSA gridded 5KM spatial forest MODIS daytime active forest fire regime 2003 — 2015
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=et: STeT fAeaTX Lakes: Water Extent

Lakes support a variety of ecosystems by playing
a vital role in the economy of the neighbouring
areas, providing drinking water, etc. Climate
change is one of the most severe threats to lake
ecosystems. Information on changes in lake level
and area is required for climate assessment
purposes.

Water bodies consist of all surface water bodies
like reservoirs, irrigation tanks, lakes, ponds and
rivers/streams. Water pixel from each scene in
Resourcesat-2 AWIFS sensor data is extracted and
mosaicked for generation of nation-wide water
bodies layer. The ECV Water Extent data, as
spatiotemporal water bodies at 56m resolution
and water bodies fraction layers on 3' x 3' grid
interval from 15-day composite, are hosted
(including names of water bodies).

Primary Applications: Hydrological studies;
Climate change and resiliency studies, Freshwater
habitat versus invasive species; Aquatic
ecosystems health, Sustainable Development
Goals.

AT ST TTALOT 77T % Forw g gt gorrett

National Information System for Climate and Environment Studies

nrsc



@4 @ #ioi: STor fEaT< Lakes: Water Extent nrsc

o STol et 3127 (%) - 3'X 3' IS
pap gy Water Bodies Fraction (%) -3' X 3' Grid

3 Sl
HIFACHAL PRADESH

PUNJAB
ARAKHAND

ARYANA(
R - ARUNACHAL PRAD S
X TATEEA UZ 9, 1993; qYT AT UZ 9,

g Q:V 2003; FEHTIH T o1, 2011 F TeATTEH,
gy 22T fAawor s =T g aRuTET 1w

R MADHY A PRADESH e w,si\ BENGAL  TRIPURA

2 T WZonak & faawr few o
' "*/r, ey Al Y 1Y) Further details on algorithms, data

?g?; description, and extensive validation
2013 results are given in Manavalan et al., 1993;

= ig] 2 Suresh Babu et al., 2003; Subramaniam et
B 501-10 al., 2011.
N 10.01-20
B 20.071-30
I 30.01-40
I 40.01-50
I 50.01-80
B 50.01-70
Il 70.01-80
I £0.01-30
I 50.01-100

‘&

ATEHT TEW TEATAST; TAAUEH - ATST - STl (AT ster-sta<t 2014
NICES reference Document : NRSC-WRG — Water Bodies Fraction —Jan 2014.
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—@.47;— @ Ith: % & THT A Snow: Area Covered by Snow

W AL FHIATERIIT 3T AT TOTAT T
JTHIT T 9T IET Tq< I¢ TFh Hged ol
@F gl THIA 9T T% FT AELT JYT I
Teasr & &R Joarg gurret |

ﬁmﬁw%aﬁ“{ﬁ@aﬁaﬁﬁ?%—q’r‘g

[ AN 34T 8, SHAU I8 STAdrq TR

T T § U ggca ol =Y gl

THIHHE-2 TS A UHRTE HHY 22T § T
9F § ©T Tl [MepteT Sirar g i BHredt

= § 9% A0 ITERRT I FLd F o0
metrzes foraT SITaT 81 SHIEr ah Sraer 2e,
TS Aqarer 97 3 x 3' fUe sfave %
qTfA FTTelh a% TG0 haeTd I3 & &9
[, AT T I 3T gl TILET ded T
[ % TEOT 39T UT a7 ATS0d | ST3AdIS

FIT ST 9ehall g

TS ATIART: TATMAT AT, Holl AT

[ HqAT; FIATERAL; TAATT TRAAA|

N

Snow cover is a critical component of the
cryosphere and climate system at both local
and global scales. Snow cover on the ground
plays a significant role in the climate system
due to its high albedo and contributes to soil
moisture and runoff, hence it is an important
variable in monitoring climate change.

Snow pixel from each scene in Resourcesat-2
AWIFS sensor data is extracted and
mosaicked for generation of snow cover
information over Himalayan region. The ECV
snow cover data, as spatiotemporal snow
cover fraction layers at 3' x 3' Grid interval at
fortnight interval, is available on the web
portal. Data on snow cover fraction in IDRISI
Raster format can be downloaded from
NICES.

Primary Applications: Glacier studies; Energy
and water balance; cryosphere; climate
change.
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2 stra=or 371 (%) 3'X 3' Rre
Snow Cover Fraction (%) 3’X 3’ Grid

CHANDIGARH P ¢ '
ﬂf.m::; {mm- ' : P AW VT o, 2011, ) Qﬁﬁﬁ?ﬁ el
DELHI SRR AR feraeor ST =AY FeATIq IIOTHT 9% 37
ran ; ferereor fam T
RAJASTHAN 2 PRADESH ASSART
NAGALAND
BIHAR . .
& LG ""Li‘f'\tm'z’m Further details on algorithms, data
i e P 4 description, and extensive validation
GUJARAT ERODESY A2 ) Lo results are given in Subramaniam et al.,

2011.

AR‘
Il-\\’[LI
MAHARASHTRA

o “ANDHRA™
PRADESH
KAP‘(NATK»\

. \ mnmfnvnm'
3

b
LAKSHADWEEP \\ ;-Rmx.w.\m? 5

\ ~

Z Sh rhm

AT FaH TETAS; UTATCUHHAT - Wq@ﬁqd’rwn‘% 2014-F1r7-612

NICES reference Document : NRSC — RSAA-SDAPSA-May 2014-TR-612
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%@43— AT SHIET: ST AAIIFATY nrsc

Ffera AaeTHard (GCOS AT 3T 9TH)
LG
L& ISNEET HTTorh

Roraar

g i THET & T 0.04 m3/m3% 1-25 km gtafes 0.01m3/m3/
(2002-% 3T TF) 0.03-0.17 M3/m3 25 km 2-day merged

ATALIT (2004-2019) 15% oom (25:’?)1- km
q 4-2019 5% 9 307); 3.7 -

(27); 9.25km (5")

. 20km
T H HTET (2014) sk 5-10 99

6hourly (Polar)

SINT: | 3T o 79T 0-25-1km (polar) thour (Geo)
(2003-2017) 1—3kmk(Geo) Monthly/Yearly

>Km average

O o
EICHE R EESIIES 20m
(2004-2022) 3’x3’

-3 S 1tkm (100min

(2012-3 357 7 ) complex ter’l”ain) 4%
5.5km (3”)

5%[%| Decade
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Terrestrial ECV: Product Requirements

nrsc

ECV

Targeted Requirements (GCOS standard and Achieved)

Accuracy

Resolution

Spatial

Temporal

Stability

Surface Soil moisture
(2002-Date)

0.04 m3/m3%
0.03-0.17 m3/m3

1-25 km
25 km

Daily
2-day merged

0.01m3/m3/
year

Land Cover
(2004-2019)

15%

250m

900m (30”); 3.7km

(27); 9.25km (5”)

Annual
Annual

15%

Soil Carbon
(2014)

20km
5km

5-10 year

Fire: Active Fire maps
(2003-2017)

0.25-1km (polar)
1-3km (Geo)
5km

6hourly (Polar)
1hour (Geo)
Monthly/Yearly
average

Lakes: Water Extent
(2004-2022)

20m
3’X3’

Daily
Daily

5%/Decade

Snow cover area
(2012-Date)

1km (100m in

complex terrain)

5.5km (3”)

Daily
Fortnightly
(Himalayas)

4%
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oA Wﬁ?ﬁﬂ' JIT< Terrestrial Geophysical Products

nrsc

o HIfd® IcITE
Geophysical Products

gedrze / HEY

Satellite/Sensor

A &=

Coverage

SEEECKIE
Availability

Resolution

IS SATRTT

IRUEED
Spatial

EAIEED

Tempor
al

File Size

1

Albedo

Oceansat -2/ OCM-II

Jan 2013 - Dec 2021

1Km

Fortnightly

2 Norl

malized Difference Vegetation Index (NDVI)

2.1

NDVI

Oceansat -2/ OCM-II

Jun 2013 - Sep 2019

Monthly

~2-3 MB

2.2

NDVI

Oceansat -2/ OCM-II

Jan 2011 - Dec 2021

Fortnightly

~4-6 MB

Filtered NDVI

Oceansat -2/ OCM-II

Jan 2012 - Jun 2021

Fortnightly

~4-6 MB

Vegetation Fraction

Oceansat -2/ OCM-II

Jan 2011 - Dec 2021

Fortnightly

~4-6 MB

Mean Inorganic Soil Carbon density

Resourcesat -2 | AWIFS

2014

Once

~40-200 KB

Fraction Soil Depth

Resourcesat -2 | AWIFS

2000

Once

~40-200 KB

Fraction Soil Textural Class

Resourcesat -2 | AWIFS

2014

Once

~40-200KB

Land Degradation (3 Layers)

Fraction Water Erosion

Resourcesat -2 [ LISS-III

2005-2006

10 years

Fraction Wind Erosion

Resourcesat -2 [ LISS-III

2005-2006

10 years

Fraction Salt-affected

Resourcesat -2 [ LISS-III

2005-2006

10 years

N
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T YHITAHIT IUTE Terrestrial Geophysical Products

nrsc

3 Hifa® 3T
Geophysical Products

eaTse | H9T

Satellite/Sensor

AT &

Coverage

JUASIT
Availability

Resolution

I2NEED
Spatial

FTfereh

Temporal

I ATRTT
File Size

Surface Soil Moisture

AQUA AMSR-E &
GCOM-W1 [ AMSR2

Jul 2002- Jun 2022

0.25°

2 days

Forest Cover Fraction

SOl/Landsat-MMS&TM/
Resourcesat -2 / AWIFS

1930, 1975, 2013

5 km

Yearly

~450 - 550KB

Forest Types

Resourcesat -2 | AWIFS

2013

5 Km

Yearly

~30-300KB

Net Sown Area

Fractional Net Sown Area

Resourcesat -2/ AWIFS

India

2005 -2016

5 km

Yearly

~100 KB

Fractional Kharif Sown Area

Resourcesat -2/ AWIFS

India

2005 - 2016

5 km

Yearly

~20 KB

Fractional Rabi Sown Area

Resourcesat -2 [ AWIFS

India

2005 - 2016

5 km

Yearly

~150 KB

Fractional Fallow Area

Resourcesat -2/ AWIFS

India

2005 -2016

5km

Yearly

~150 KB

Snow Melt and Freeze

Oceansat - 2 [ OSCAT

Indian
Himalayas

Jan 2000 - Dec 2018

2.225 km

Alternate Daily

~100 KB

Himalayan Glacial Lakes & Water
Bodies

Resourcesat -2 | AWIFS

Indian
Himalayas

Jun 2011- Oct 2016

1:250,000
scale

Monthly

~150 KB

N
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@4 AT Wﬁ?ﬁﬂ' I Terrestrial Geophysical Products nrsc

o Ao 3o Jeermse / dW g & RS Resolution BIE 3THR
Geophysical Products Satellite/Sensor Coverage Availability . - File Size

Ca) Tempor
Spatial al

Snow Melt and Freeze Oceansat-2/ Antarctica Jan2001-Feb 2021 [2.225 km |Daily
OSCAT/SCATSAT

Snow Albedo Resourcesat -2/ AWIFS |India Jan 2015 -Jun 2022 250 m

Distributed Hydrology Model (VIC)

Soil Moisture Model Derived Jun 2013 - Jan 2022 |9’ Daily ~150 - 250 KB
Jan 1976 - Dec 2015

Evapo-transpiration Model Derived Jun 2013 - Jan 2022 |9’ Daily ~150 -250 KB
Jan 1976 - Dec 2015

Surface Runoff Model Derived Jun 2013 -Jan 2022 |9’ Daily ~150 -250 KB
Jan 1976 - Dec 2015

Net Ecosystem Productivity Model Derived 1981-2018 Monthly  |~300 MB

Net Primary Productivity Model Derived 1981-2018 Monthly  |~300 MB
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@4 Wﬁﬂﬁ?ﬁﬂw Terrestrial Geophysical Products  Nrsc

@ Ffear=T Albedo Faeqtd f3 Vegetation Fraction

eael UF T Grifie? 2 et =40 &7 § qfo-adg o a9 T6gT AR aqedia qaardi § g g Fwea Rafaat
T AT, G F AdT oafer F gy 7 et e [T F o aweafq sior (ST0®) F AT qreresd e
Ftore Steramg aREdT ST # START GRT ST g1 A AT % BT H AHOT BT F AT AT g1 & ATIT IR0 ATeqid
(0.3-3 pm) T geaETT Feasl (0.3-0.7um) IeaTE SO I F AT FT ARANE TEHT T2T &5 BTAiih, 36 L8 & AT
e HiHe? (OCM2) e T IT8 221 & 9T 30 710 2) HT Fraae T i 3 AW T FA & ©, I AT
T T ITTNRT IATE Icqe LA o oIy FohaT 517 <=7 2
Albedo is a key parameter that is widely used in land- Vegetation Fraction (VF) is popularly treated as a
surface energy balance studies, mid- to long-term weather comprehensive quantitative index in forest management and
prediction and global climate change investigation. Broad vegetation communities to monitor respective land cover
band (0.3-3 pm) and visible albedo (0.3- 0.7um) products conditions. Field measurement approach has been the
are derived from the data acquired by Ocean Color Monitor  traditional method of estimating the vegetation fraction;
(OCM2) sensor. however, to overcome the reliability and high cost of such
o measurements satellite based data are being used to
generate the product.

Albedo from OCEANSAT-2 OCM
(October 2021, 15t fortnight)

Vegetation Fraction from
OCEANSAT-2 OCM
(October 2021, 1st fortnight)
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o

ra

Faeqfa GXTHieX Vegetation Parameter -NDVI

HTHTHT AT aqedd Gahish (TASE1eMs) T Hgeaqul 9%
& ST B erf<h 7 YA Ateed Fedm gl T2 SahTer i

Wﬁﬁwaﬁr%ﬁq Qﬂ%ﬁﬁaﬁmaﬁﬁw
TASATATE FAISIET et &1 STANT Feh 15 faai #F
safer F forw e R Srar 8l

Normalised Difference Vegetation Index (NDVI) is an
important variable that represents the crop vigor. To
maximize the occurrence of clear sky pixels, NDVI products
are generated for a 15 day period using maximum NDVI
compositing technique.

NDVI from OCEANSAT-2 OCM
(June 2021, 2" fortnight)

Il -1.000-0.040
I 0.045-0,135
[ 0.140-0.230
0.235-0.325
0.330-0.420
0.425-0.516
0.520-0.610
¥ 0.616-0.706
I 0.710-0.805
I 0.810-0.900
I 0.505-1.000
Cloud
Il Negative NDVI
[ unpredicted

oA Wﬁ?ﬁﬂ' JIT< Terrestrial Geophysical Products

HI9 T T g9 Mean Soil Carbon Density

= Fiu-seram &= § F 1198 a7 ATHRIEA ATl
FT ITAN Feah AT S[H-STANT Taed waqrel v aq
TR fRafas 9 % dga Mgl ST THehl Aiasfierar § #iear
FTAA Tieh T ATHTT AT AT T, ST FATET FT 89 &
ey ® Jfaed Sorary aEdd & g9riad T9Tal w1 s
FA % forT sraewss 21 {9 st

Existing Carbon stock in soil and its dynamics under
different land-use management practices and forest
ecosystems was estimated using 1198 soil profile
observations spread across various agro-climatic zones
which is needed to assess the possible impacts of global
climate change in relation to potential green house gas
emissions.

Mean-total Organic Carbon density
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@4 WWW Terrestrial Geophysical Products NnNrsc

TH_TH® a9 JALT Forest Cover Fraction I T Forest Types

T IAUTE FT AL FIA T 29T UF TgATH ag-fadiss a4 Frad &b, S fAafaegar, Irptas J9reat & qaq IR A7
AT TE(E TATE HTAT & ST AT & Sl § Ufqgriers A9 9adq & FHA & oy aqeqfd a¥fisao q@iniferd 2|
qfeedar &7 qoi &7 arEr Myt w2 20 2@ fAguor 7 9Wea § a9 TRl A dfvE ST #3 (1968) AN &
el 8 29l § WA a9 a7 qiaddr i Rufa & aiEafaw FEiar F e 9% afiewer AT 1w 10 a+|r it
fRrgrteor & giereT yare & T 14 AT AT TZATT AT T2 AT ITHRT A=A 677 737
The aim of generating this product is to prepare a nation- Vegetation classification is a prerequisite for understanding
wide multi-date forest cover database which describes and carbon stocks, biodiversity, sustainable use of natural
quantifies historical changes in forests of India. This resources and global change. The classification of vegetation
analysis facilitated the determination of the status of Indian has been carried out based on the ecological principles
forest cover changes over last eight decades. followed by Champion and Seth (1968) scheme of forest
types in India. Total 14 categories of forests are identified and
mapped.

Forest Cover Fraction
1930 & 3013 . Dry deciduous and Moist deciduous forests

i
Dry Deciduous forest i 9 { Moist Deciduous forest
¢ )

Forest Fraction (1930) " P 1 Forest Fraction (2013) ‘
<10 <10

<10 <10

B 10-20 ’ ; [ 10-20 :
I 20- 30 D . 20-30 *
[]30-40 . S [130-40 .
[ 40 - 50 w5 [ 40- 50

[ 10-20

B 10-20 R s NEate
G . . 20-30 5 \f,,
I 50 - 60 .- o ¢ __130-40 . \ 3
g [ 40- 50 5 & [ 40 - 50

. 20 - 30

* =
o [130-40

E?g.;g - 3 -460'70 I 50 - 60 50 - 60

- P D 2

. 50- %0 e v ow 16070 o wom  eem EHE0-70

I %0 - 100 . 00 - 100 [ 70-80 [ 70 - 80

[ Non forest (=] Non forest I 20 - 90 1 50 - 90
) [ %0 - 100 I 90 - 100

[~1 Non forest [ Non forest
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I STHITARIT STITE Terrestrial Geophysical Products

=T T TEUE Soil Depth

HaT T LTS Uk HEed Tl T[0T & ST STl LT &HAT & TATaT
TEr F A F o Suesy v i At wdt g s
At fafateat § agre grar gl s TvmEt 92 |isat
Tgr & % ¥ Iued WE AT TS A Agd 3T (<25
THY), ITAT (25-50 FAHY), HEAW IUAAT (50-75 HHY), TeAW
T (75-100 HHY) T2 (100-150 HHY), agd w&r (150-
200 #¥Y) 7 FRfreha o 17 2|

Soil depth is an important property that governs the
available space for growth of roots besides water holding
capacity and is helpful in modeling activities. The soil depth
as available from existing soil maps at various scales has
been categorized in to Very shallow (< 25 cm), Shallow (25-
50 cm), Moderately shallow (50-75 ¢cm), moderately deep
(75-100 cm), Deep (100-150 cm) and Very deep (150- 200
cm).

Fractional area Soil Depth
@100-150 cm & 150-200 ¢cM

-ngh 10 *

“Low:00 g

— High - 1.0 9 )

- Low:0.0 g

HaT €=AT Soil Texture

gt T e THET & A1 FTH F3A H AT & THH T S
ZAT &l /AT &0, 9g 2% e 9% a1 e | Ja9r F7 a7 ¢ 8T
AN 9% HHAT 2 S faferer srerary, [ el ol f gis i
Hieforr wfatataat garfea Fedt g1 wieer e & T390 9
Suered THET avTae at & Y, aWe, Mel ofiT Thcew mg #
F(Taa o T 3 3w 5 Tt o farwme o2 |@&taa aqmae av
& AT &= 7 wivafda frar @ 2

Soil texture influences the ease of working with soil; the
amount of water and air it holds; the rate at which water can
enter and move through soil and various climatic, soil and
plant growth modeling activities. The soil texture class as
available from existing soil maps has been categorized in to
sandy, loamy, clayey and clayey skeletal and converted to
fractional area of respective texture class at skm resolution.

Clayey and Loamy Textured Soils
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@4 WWW Terrestrial Geophysical Products Nnrsc

S{f7 &< Land Degradation

g &7 AT JAEFET G U FEAFAT FT AT a9, Information on land degradation is important for planning
THET T ITART ATSHT T4, AT &=1 &l @l § 9 reclamation programs, rational land use planning, for

F foro i i e & Scaresar & #a¢ °§ g9 & o bringing additional areas into cultivation and also to
gl S AILEA, I AYLGT, SAHA dT q9F  improve productivity levels in degraded lands. Land

TATHET &= o forw sffr ewor = qame e o ) degradation maps for water erosion, wind erosion,

waterlogging and salt affected areas have been prepared.

EELKEI
Water Logging

Salt Affected
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@4 oA Wﬁ?ﬁﬂ' IR Terrestrial Geophysical Products nrsc

@ [& THAT AT &S Net Sown Area

2005-06 & 0% g9 aTer 10 AT Wi * fafs "9 The fractional net sown area products under various cropping
HIEHT % TEd SATE & a7 TAT &5 3T HH[-Ehe seasons of 10 annual cycles starting from 2005 - 06 are
Srerar?] s Sie Ster fase wieer § qf Fa¥ 9iadqi valuable information for understanding the contribution of
F ARG & q0A4 % o0 geaa™ S=EET g1 98 land  cover changes in meso-scale  climatological and
SITHRTET ST qaTaoiiT ﬂ?ﬁ S St farfErer, EEEIRN hydrological models. This information serves as primary
TRead, A Fav-aTgHed 9%, F1aq 6F ofe % 0 database for global environmental issues like biodiversity,
T THF TTad F €T H F1F FLdl %I IS GUF (31 TEq- climate change, land cover- atmosphere interactions, carbon
TAER), T (SE-9T), ST (ATA-7L) TEAT F 7 sinks etc. The products are generated using multi temporal
Tg-FITh USeeeUHUH 2T & SUTNRT F:eah dA T AWIFS data for Kharif (Aug-Nov), Rabi (Jan-Mar), Zaid (April-
ST 2l May) seasons.

Fraction area Fraction area Fraction area Fraction area
Fallow 2014-15 Net Sown 2014-15 Rabi 2014-15 Kharif 2014-15

4 \ 4 v
af s
High : 1.0 ‘ i“' 2 - High : 1.0 ‘t 8 1 - High : 1.0 ‘

“low:00 g e N g “Low:00 g

“Llow:00 g
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T T S Tt

Tyt qrifRarfadt 9 fAfe s 997 % dmEt 97 argEeeny
CO, it aRadaefiaar & s yq@ s[Hwr [Famar g1 FeT
¥ a7 Taefy qTRRAtas 95 &t &a q9ar w1 GHAAT
STAATL-HTa ITARATSA FT FTE FHAT 3T AT % o0
AT g1 TT e THT | THTLT FLUT F AT & qTet
FT FTEA &1 [F TA7 [F TTATHE IcaTahdr (TAIT)
& H AT ATAT 81 LF TR RATIRT T Scaraehar (TA<T)
AT qIRRATART 95 3T aramEeer & &9 gF Fad
e #7 gfafAfae F@ <t g1 Ferers tasdr &1 e
| & 3T ARTTeqs Ayl 6 g

FII-UFT TEARTE ORI (Froue) e grfefeertaht
T diew # fafys Rere 3R @qe (A, |7

e, 3T aroHT™, FT) FT START Fh 97 § JTHE
?WWWW%WW%WWW
|

| | | |
Mean NPP {gCm ™ Zyear™')

Annual Mean Net Primary
Productivity from 2001-2018

AT {ﬂﬁ'@ﬁ'ﬂ' 3T Terrestrial Geophysical Products

Terrestrial NPP and NEP

Terrestrial ecosystem plays a dominant role in variability of the
atmospheric CO, at different time scales. Understanding the
carbon sink or source potential of terrestrial ecosystems are
essential to elucidate and quantify climate-carbon feedbacks.
Net accumulation of carbon by plants through photosynthesis
per unit time is known as Net Primary Productivity(NPP). The
Net Ecosystem Productivity (NEP) represents net carbon
exchange between the terrestrial ecosystem and the
atmosphere. The region of positive NEP is the source and
negative NEP is the sink.

The Carnegie-Ames Stanford Approach(CASA) Terrestrial
Ecosystem Model is used to calculate NPP and NEP at monthly
scale over India using various Remote Sensing inputs(NDVI,
Solar Radiation, Air Temperature, Precipitation).

| | | |
- Mean NEP {gCr~Zyear™")

Annual Mean Net Ecosystem
Productivity from 2001-2018
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T% fOee™@T/ SAT  Snow Melt | Freeze

forerett g2 Rafa & oF Aag! sivame & for Fe™ # & 8, Snow in melt status is the contributing factor for the surface
STT AT ST =5 T U Agea ol (el g % & foa §  runoff, which is an important part of the annual water cycle.
T TS TATE ATTHA BId 3, ST T Ig=T AT &0F & THT  There are several energy fluxes involved in the melting of snow,
e % w7 | fAoda fRemstt & w1 7 &1 9% frae which act in opposing directions in the form of delivering heat
AUATg MHAA, ol Hqad Te9a9 3fiv @9 BHeas  or removing heat from the snowpack. Melt [freeze status is
e ® fUaasfisr i fafa #geaqel 81 9% % TR important in snow melt runoff estimation, energy balance
Fagw ¥ B9 fUuaq sz s+ &t Rafq &t Sl 81 studies and  snow avalanche studies. Snow melt and freeze
AT AT 3T sierehieant 9 9% foaa=/sisr 9= status is observed from the cyclic behaviour of snow.
g % fow e Il & whedrier 2T & ITAN  Scatterometer data from different satellites is used to generate

RG] snow melt/freeze maps over Indian Himalayas and Antarctica.

Snow Melt/Freeze over Antarctica
January 28, 2021 Snow Melt/Freeze over Indian

Himalayas May 30-31, 2018

Tajikistan

o F AT
Pakistan DELH i A ARUNACHAL 3

UTTAR
RAJASTHAN ' PRADESH

7%

MADHYA
o o
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@4 Global ECVs as per GCOS-240 (2021 report) - Ocean

Ocean
Biochemistry

Inorganic Carbon ggd Oxygen
SST

Transient

[ sealce |
[E— Tracers
. . Nitrous Ocean

Sub Surface Ocean
Physics

Biological/ecosystems

Temperature Currents

Marine habitats

Salinity
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STAATY AT o (oI0 §&F =AY § | UF 2|
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TfEdaefier freoor 7 g i adet 9T 22
T ITANT Feh a3 II-TQae 1 THT I I0TF

e aTer Ta & I B &1 ATEhe S Thadle &l
qO0 aR=TEd Aty & fou SHE qgEne i
Tl gaTst & I I R ST 2

ST AT ATL-THZ FaTe; T AT,
T ARG, G0 qeal 979 IHEA e, e
T FoT1; WIS IO AL, AT

Ocean Surface winds drive the exchange of heat
and momentum between the Ocean-Atmosphere,
produce ocean waves and provide a key forcing of
the ocean circulation responsible for the global
transport of carbon. It is one of the main input for
the operational oceanography as well as climate
studies.

Global gridded wind fields at daily from two-day
composite are generated using ascending and
descending  pass data from = Oceansat
scatterometer (OSCAT and SCATSAT) and
variational analysis. The ECV Ocean surface winds
are retrieved for the entire operational period of
OSCAT and SCATSAT.

Primary Applications: Air-sea fluxes; Forecasting
cyclones; Ocean currents; nutrient rich upwelling
areas; Renewable wind energy; modelling studies;
etc.
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THeHE § g9 A7 (TH/HFS)
FFeaT 24-25, 2020 # forw 2-faastT a7
Wind Velocity (m/sec) from SCATSAT
2-day composite for Oct 24-25, 2020

Aehe | 9949 a7 (TH/AHT)
Sat 06-07, 2010 & forg 2-feas a6y
Wind Velocity (m/sec) from OSCAT
2-day composite for Jan 06-07, 2010

60" E 120 E 180 E 240" E 300 E 360 E

TATEY, 22T fEa¥or 3T 2ATTF FeATI9 IHomdt & a1 # sfiv @ fRu 10 € Further details on

algorithms, data description, and extensive validation results are given in (Ray et al., 2020; Ribal and
Young, 2020).

NICES reference Document: NRSC-ECSA-OSG-APR-2016-TR-837 (OSCAT) and NRSC-ECSA-OIBMD-JAN-2018-TR-
1098 1.0 (SCATSAT)
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Afed AETENE TREFL HT ATHRAT HiLd 6 [0
W%l%’wwﬁwm%mﬂ-mﬂ

THT JATal #f

ﬁ%ﬂ?ﬁww%ﬁtsﬁmsewgl

THIAT HETERIT &l gdg & adard sl ToET 2-
e o= Farfore & T ATl g, S sAreree -2

THELHIET T 22T T STANT Tk 3T T 2l
2010-2014 =T 2016-2020 it Fwamaty & oo
Tdgl a1 THTeT A58 99 qled I 37

2l
TR SqIA: AT quh CEICIDEAE

RIS | KX e I, qrefelT sTeae, "y

ST oAy Taad 1 R #7AT A

Ocean surface stress is the turbulent transfer
of momentum between the ocean and the
atmosphere and influences the air-sea
exchange of energy, water and gases. It is
critical for estimating the large scale
momentum forcing of the ocean, and
consequent ocean circulation including ocean
upwelling regions. It is also essential for
reliable computations of air-sea heat fluxes as
well as air-sea gas exchanges and mass fluxes.

The ECV Ocean surface stress is computed
from 2-Day wind composites, generated using
Oceansat-2 scatterometer wind data. The
surface stress parameter for time periods 2010-
2014 and 2016-2020 is available at the NICES
web portal.

Primary Applications: Air-sea interaction,
Ocean currents and wave generation, Modeling
studies, Predicting weather and climate
change, etc.
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Arehe T gaT &1 =a1a (N/m?2) Thede | gaT &7 Ta19 (TA/TH2)
Sa<r 06-07, 2010 = forw 2-fEaeiT o 21-22 s7Fgav, 2020 # forw 2-faastta afeasor
Wind stress (N/m?) from OSCAT Wind stress (N/m?) from SCATSAT
2-day composite for Jan 06-07, 2010 2-day composite for Oct 21-22, 2020

60 E 120 E 180  E 240" E 300" E 360  E

EE——— S ——
0 0.05 0.1 015 0.2 025 0.3 0.35

TATTTEH, ST HE0r 37 2ATTF qeamd= TRomHT & a1 #§ i< fFewor [Ru g g

Further details on algorithms, data description, and extensive validation results are given in (Liu and Xie,
2017; Ray et al., 2020).

ATSAY Ta TEATaST; NICES reference Document: NRSC-ECSA-OSG-APR-2016-TR-837 (OSCAT) and NRSC-ECSA-OIBMD-JAN-
2018-TR-1098 1.0 (SCATSAT)
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dg! 919 Surface Stress

Surface currents impact the steepness of surface
waves, and are thus important for generating
accurate marine sea state forecasts. Surface
currents and their variations are a major playerin
climate to weather fluctuations. Western
Boundary Currents in particular transport heat
and properties poleward, moderating climate.
Surface currents are primarily composed of wind
driven Ekman currents and pressure gradient
driven geostrophic currents.

Ocean Surface Currents are generated for the
global oceans using satellite measured Ocean
Surface Winds, Sea Surface Height Anomaly
(SSHA), and Sea Surface Temperature using a
diagnostics' steady state model based on
Bonjean and Lagerloef (2002). It incudes
geostrophy, wind driven Ekman and Stommel
transport, and buoyancy components.

Primary  Applications: Climate studies;
Distribution of Ocean heat and nutrients; Oil spill
studies; etc.
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22 fqda¥, 2020 F forT THATT 900 (SH/E5E)

Ekman Currents (cm/sec) for Sept 22, 2020

22 frdae, 2020 ¥ R s g (@)

Geostrophic Currents (cm/sec) for Sept 22, 2020

180°W 1200w

10°W 1200w 60°w

22 f&rda, 2020 & o0 Fo au (FH/ET)

Total Currents (cm/sec) for Sept 22, 2020

"‘w"sM
180°W 1200w 60T W 0" i 12006 180°E
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Surface Currents: Merged product

Spatiotemporal variability of ocean surface currents is of
paramount importance for many operational applications
such as monitoring of oil spill propagation, search and
rescue operations and plankton dynamics. Long-term
observations of the same are also necessary in climate
related studies, such as quantifying the role of horizontal
advection on the surface heat budget.

Using a diagnostic algorithm assuming a steady state
balance among Coriolis acceleration, pressure gradient,
and vertical diffusion, the steady current is derived as a
sum of geostrophic, wind-driven and buoyancy currents.
The geostrophic component has been derived using
merged Altimeter data and mean-dynamic height
(AVISO). The wind-driven component has been derived
from scatterometers and other merged wind products
(QuikSCAT, ASCAT, OSCAT, SCATSAT, CCMP, etc.,), while
the buoyancy component is from sea surface
temperature (NOAA OISST) derived by satellite
Radiometers. The ECV Merged ocean surface current
product (daily) is being disseminated through NICES web
portal.

Primary Applications: Oil spill dispersion; PFZ; Heat
budget; tracer transport modeling; I0D & AMOG; etc.
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1993-2020 FT 3% HZTENRIT Tdg FT FAHTT T

Daily Ocean Surface Current data from 1993-2020

SATCUR Climatology - JANUARY SATCUR Climatology - JANUARY
el e 7 = i
# e i

Current Speed (m/s)

04 Current Speed (m/s)

AT TE qA, 2013 F TANEH, 2T FFaw0r S =ArIs oA gRomEt 9% i fFEwer fRu T @) Further details on

algorithms, data description, and extensive validation results are given in Rajesh et al., 2013.
qTeow gew gEaTas:  NICES reference Document: NRSC-ECSA-OIBMD-JAN-2018-TR-1099 1.0 .
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HETENT T {1 Ocean Colour

Chlorophyll-a (Chl-a) is the key product of Ocean
Colour, which is remotely sensed ocean surface
reflectance over a range of wavelengths.
Monitoring changes in Chl-a is important as they
form the foundation of the marine food web,
crucial in the carbon cycle and in regulating the
biogeochemical processes such as export of
carbon to the deep ocean.

Several algorithms and quasi-analytical methods
are used to deduce Chl-a from the satellite
measured reflectance measurements after taking
account of the optically significant constituents in
the atmosphere (which can include substantial
error). The ECV Ocean Colour, Chl-a product is
generated globally using the data from Indian
Oceansat (OCM sensor) series satellites and the
associated relevant products are being
disseminated through NICES web portal.

Primary Applications: Potential fishing zone, Blue
economy; Climate variability and change; Carbon
cycle; etc.
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OCM-2 FI1{%e (OC2 #IT OC4) TM{Ta ¥ Seqme A4 He™Hl (GAC) F fr SeaDAS (SeaWiFS =er fagor

JUITEAT) T STANT Fideh TATL 01T 7T 2
OCM-2 Chlorophyll (OC2 & 0C4) algorithms and products have been generated using SeaDAS (SeaWiFS Data Analysis

System) for Global Oceans(GAC).

OCM2 2013-JD-335-365-MONTH-V1-SMI-OC2-9KM
OCM2 WEEK-2013-45-SMI-4KM-OC2-GLOBE

25
Chiorophyll OC2 - mg/m°

Chlorophyll OC2 - mgim®

TATTEH, ST AT 3T ST JeaT9= Il o a1 § i faaeor i o 8

Further details on algorithms, data description, and extensive validation results are given by Darecki et al. 2005; Tyagi et al.,
2018.

AT AT Hew ATy NICES reference Document: NRSC-ECSA-OSG-APR-2016-TR-837
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AT MILIHRATY (GCOS HTH 3T ITH)
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TETENT Hdg a1a
(2010-13 & 2016-20)

0.001 - 4N/m?

10-100km
50km

g =eT- ATfaF
EINIECH

AT 9dg 41T

(2013-20)

0.02m/s
0.05m/s
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qTAT R H
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HS HETATTT Hg 9120
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0.02m/s
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25km
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EIEIE)
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(2010-13 & 2016-20)

0.05m/s
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Ocean ECV : Product Requirements

ECV

Targeted Requirements (GCOS standard and Achieved)

Accuracy

Resolution

Horizontal

Temporal

Stability

Ocean Surface Stress
(2010-13 & 2016-20)

0.001 - 4N/m?

10-100km
50km

Hourly-
monthly
Daily

Ocean Surface Current
(2013-20)

0.02m/s
0.05m/s

1-10 km
25km

Hourly - weekly
Daily

Merged Ocean surface
current
(1993-Date)

0.02m/s
0.20 m/s

1-10 km
25km

Hourly - weekly
Daily

Surface wind speed
(2010-13 & 2016-20)

0.05m/s
<2m/s

10km
25 and 50km

3 hourly
daily

0.05m/s/
decade

Ocean color:
Chlorophyll-A
Concentration

30%
5-50%

4km
1km

Weekly
averages

2 Day, 8 Day,
Monthly

3%

N
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Geophysical Products

1. Ocean Heat and related parameters

N

141

Ocean Heat Content (OHC) and Ocean Mean
Temperature (OMT) at different Depths
Tropical Cyclone Heat Potential

Ocean Heat Content of 700m Layer

Tropical Cyclone Heat Potential Forecast

Depth of 26 Degree Isotherm

Wind stress Curl

Sea Level Pressure

Ekman Currents
Sea Surface Height Anomaly

Geostrophic Currents

e / §E

Satellite/Sensor

TMI/AMSR-2 SST &
Altimeter SSHA

TMI/AMSR-2 SST &
Altimeter SSHA

TMI/AMSR-2 SST &
Altimeter SSHA

Model Derived

Model Derived

OSCAT/ScatSAT-1

Oceansat - 2/OSCAT
& ScatSATA

OSCAT/ScatSAT-1
SARAL AltiKa

SARAL AltiKa

A &

Coverage

Indian Ocean
Indian Ocean
Indian Ocean

30°S to 30°N

30°E to 120°E

30°S to30°N

30°E to120°E
Global Ocean

Global

Indian Ocean
Indian Ocean

Indian Ocean

SESE-GI

Availability

Jan 1998 - Jun 2022

Jan 1998 - Jun 2022

Jan 2002 - Jun 2022

Jul 2013 - Apr 2019

Jul 2013 - Apr 2019

Jan 2010 - Oct 2020

Jan 2010 - Feb 2021

Mar 2013 - Sep 2020
Mar 2013 - Sep 2020

Mar 2013 - Sep 2020
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¥ Wi Sede deaTe / HaY T & ST -
T HIE

Coverage
Geo Physical Dataset Satellite/Sensor Availability s

Tempo
Spat ral
ial

Eddy Kinetic energy (EKE) Altimeter SSHA Indian Ocean Jan 1993 — May 2022 0.25° Daily ~200 KB
(AVISO)
Monthly

Monthly Mean Sea Level Anomaly (MMSLA)  Altimeter SSHA Indian Ocean  Jan1993 - Dec 2011 Monthly  ~200 KB
(AVISO)

Diffuse Attenuation Coefficient at 490 nm Oceansat - 2/ North Indian 2010 - Mar 2020 2 Days,8 ~30MB
(KD 4g0) Ocean Days and
oCcMm I Monthly

Diffuse Attenuation Coefficient at 490 nm Oceansat - 2/ Global 2011 - Dec 2020 8Days &

(KD 4g0)
OoCcM I Monthly

Total Alkalinity (TA) Aquarius & MODIS Global 1992 - 2018 : Weekly

Dissolved Inorganic Carbon (DIC) Aquarius & MODIS Global 2014 — May 2018 : Weekly

K101 Co-Tidal Map Model 68°E t05.5°N to One map
24°N 89.5°E

M2S2 Co-Tidal Map Model 5.5°N to 24°N One map

68°E to 89.5°E
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o wgrmR sitwd argee 3 Fear @ Daily Ocean Mean Temperature and Heat Content

AEMTRIT a9 iRt (OHC) 3fiT HgrEme H#TeT qTIHT
(OMT) #eea ol STarg AHEE & Sl Siidid HgEmT #hh
STAAT TIAehT 3T IEHNTIAhT T ST o o0 9T g

FOT T Tedsh dahehl 3T ITHRIETeT Tl qTI qTel
oM ATEdEE THE ¥ 9qx AT gdg A SAre A
(TATEUET), qHF AT qqE F AIH (THUEL) F IR
ATATHAT T ITANT FLah 1998 F <[ AL 9¥ T ATIGST
FT SATH AT 74T 71 AfHe e (50, 100, 150, 200,
300, 500, 700 W)%W@Taﬁ@ﬁ%mwﬁ
AT ST Aag & 26 =t Afcaas a o=t & afa= v+
&7 H SEH =T S THHT 9T JIHE SATATET 2

Ocean mean temperature (°C) on 25.5.2022

Surface to 50m Surface to 200m

Latitude

a
40 50 60 70 80 80 100 110 120
Longitude

40 50 80 70 80 80 100 110 120
Longitude

2 M 2 2w I > 3 gep 2 @@ 24 26 > 20 gap

Surface to 500m Surface to 700m

Latitude

1]
40 50 60 70 80 80 100 110 120
Longitude

40 S50 60 7 80 80 100 110 120
Longitude

17 1] 1] > 1 1n 12 13 14 16 > 18 gap

Ocean heat content (OHC) and Ocean Mean Temperature
(OMT) are important climatic parameters required to
investigate climate dynamics and thermodynamics of the
interior ocean.

These parameters are estimated on a daily basis from 1998 to
present with a delay of 3 days using artificial neural network
techniques and satellite observations of sea surface height
anomaly (SSHA), sea surface temperature (SST) from Tropical
Rainfall Measuring Mission Microwave Imager. The values of
OHC and OMT at various depths (50, 100, 150, 200, 300, 500,
700m) and TCHP as an integral of OHC from surface to 26°C
isotherm and it's mean temperature are estimated.

Ocean heat Content (kJ/cm?) on 25.5.2022
Surface to 200m

Surface to 50m

Latitude

o 3 :
40 50 60 70 80 90 100 110 120
Longitude

]
4 50 6 70 80 90 100 110 120
Longitude

800 820 640 BO0 080 000 > 600 gap 1200 1400 1600 1800 2000 >2000 gap

Surface to 500m Surface to 700m

0
40 50 60 70 80 90 100 110 120
Longitude

40 50 60 70 80 90 100 110 120
Longitude
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SSurRfea e FwhaTa ST AW (TCHP) 3} qatqem=

IO teae T FhaTd FoAT Fqa (TCHP) Iwrhteae i sharar it
Ioafxy, dAAT ST YHI A gHAS H HEE FAT gl Are’ ¥ TEaH
Zeruraes SST, wiaeiasa wdw afdast & SSHA 3 D26, D20 #ir
AT Saarg OFW v SODA & 99 THEd & AT & a7
R=ree I Afear (TLGM) T START 39¢ f@g dg@me & fou
9% TCHP 3oas &< & forw foar stram 21

T T He & A X 48 HE Tl AN il AAIATIft FA F
T us AEgmne WET wa "iee &7 ST AT T qied @
FTIHSATT ATHTE THAL AIe § ITH QATTH qag Jad daet
ATIEST % AT dqdgra Far T3 g =i us av & sater & oo
AT SUHEIEIT H A HEHA[ & AT 9 Al & (o0 S0
ATIHTT 37T AGTAT TS & 0T ¥ TS ERTT=dT F T AT Al

STAT 81 T TRAT T UEA T kw9 H Uhid BT @ § e
Tf=Tee TR % forg wg=tfera R T g

TCHP(KJ/cm?) on April 15, 2021

HETET S[AITARIT IUTE Ocean Geophysical Products  Nnrsc

Tropical Cyclone Heat Potential (TCHP) and its forecast

Tropical Cyclone Heat Potential (TCHP) help in understanding
the genesis, intensification and propagation of tropical cyclones.
Optimum Interpolated SST from NOAA, SSHA from Copernicus
Marine Services and monthly climatology of D26, D20 and
density profiles from SODA along with Two Layer Reduced
Gravity Model (TLGM) is used to generate daily TCHP for North
Indian Ocean.

The present work used an ocean mixed layer model to predict
TCHP 48 hours in advance at an interval of every six hours. The
model is ingested with forecast surface meteorological
parameters obtained from an Atmospheric General Circulation
Model and compared with TCHP computed from Argo
temperature and salinity profiles for about four months of four
seasons in the Indian subcontinent for one year period. The
entire process has been integrated as a single package and
automated for operational use

2019 3 25 48

LATITUDE

Modelled TCHP

&0 70 0 50 100 110 120
LONGITUDE

15 30 45 B0 75 80 1056 120 135 150 > 150 gep
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Daily Ocean Heat Content (OHC700) of 700 m Layer
700 HTe< TgTe TF il AN FOAT UF Hgcad 0 JTad1g
rfieT §, S F@ard i AgA A Aiasgari siw
THT aRagd AAETET SE ATHSA T ST TEr ATl & o
AaeT® gl OHC700 T AT eifushed TAhIe HeeHe fHerT
qTEHEd THY ST FATSHe A orde OHC700 & &Hg i
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99+ 919 & Wind Stress Curl

e ©2° &t (Fd TF TACOATT GATCTRT 8) LT HGTET
#1 TwATT giter T FT G=Terd FAT g1 SHET 92 a9
YT 3T AEETO SEd, Ta9 ATOd qagd HT T
FAAT g1 T 2T FFL THF AT qHSA T A % forw
gaTs AEl H0, FHH T el aidgd, Terd Icda,

aag #1 FaAre feEwfy, 9z T 99g F arOHE F STE
ATATHAT % TAYE ofd gU FOAF TET deasm qhAhl ol
SR F¥eh AT 4T 2

OHC700 is an important climatic parameter required for
atmospheric and oceanic studies like cyclone and monsoon
prediction and ocean heat transport estimations. OHC700
has been estimated using artificial neural network

techniques taking inputs of satellite observations of Sea
Surface Height Anomaly (SSHA), Sea Surface Temperature
(SST) from Tropical Rainfall Measuring Mission Microwave
Imager (TNI) and climatological OHC700.
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TETETT TRE=0r At & forw Ia=rnT R simar 2

Wind Stress Curl (curl is a mathematical operator) drives
the Ekman spiral motion of the upper oceans. The large
scale, long-term average causes wind driven transport.
These data often used for ocean and atmospheric
studies in air sea interaction, mass and energy transport,
coastal upwelling, ocean circulation, etc.

SCATSAT Wind Stress Curl (10°% N/m3) 2-days Composite for 24-Oct-2020 & 25-Oct-2020
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THHTT YTUQ Ekman Currents

AT AT THATT T3 T ATHIT qae Traae Jeami
H (AT STAT g1 o qTaNT9, T5u Hefrd, g&re e
Sﬁ'{aﬁaaﬁiﬁmsﬁ%wmﬁraﬁ?nﬁwaﬁr
TAT ST | SYANT g1 STATRT 0l [ST%eT 1 sttt
F |1 AT F3haT ST 2

The wind driven Ekman currents are estimated from
wind stress components. They are useful in navigation,
pollutants dispersion, algal bloom and in tracing mass
and heat distribution across ocean boundaries. The
products are validated with drifting buoy
observations.

SCATSAT Ekman currents (cm/s) 05-Feb-2017

- HETERI AR ITITE Ocean Geophysical Products

S[EA A g Geostrophic Currents

ST 90 gara Yaurar | SHTerd gt § S
WW@W%@T@«H g1 THg & gdg H aTTe A
ATHTT H Tqg & gaT & I ATATHT T T
Afeaet | THE 6T Adg Hl HATe § AT 17 gl

The geostrophic currents are pressure gradient driver
and form part of total currents. The ocean surface
currents are estimated from satellite observations of
surface wind from SCATSAT and Sea Surface height
from SARAL AltiKa.

SARAL-Altika Geostrophic currents (cm/s) 25km 02-Feb-2017

ATEHH " TEaTasT NICES reference Document: NRSC/ECSA/AOSG/OSD/December-2012/TR-488
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. HETETI LHITAHIT IUTE Ocean Geophysical Products

TS FIEATEF TASH

Eddy Kinetic Energy (EKE)

AEERE § qaeATdT Qe%—r £ Thasr F= A ¥ S 3T,
SOAT ST qI9 dqcdl & giedgd H "geaqul %Iﬁ'ch‘r T 2
IeurRfeaet BT W@ & FUT UL ISt Sol i TuET
STIE T AT T THg Tq< & [GETd a7 & e 9 hit
STt g1 SLA ST AT FHal TI1a<0r a1 &1 & 918
ERISIGIE]

The kinetic energy of ubiquitous eddies in the ocean play a
significant role in transporting water mass, heat and
nutrients in the ocean. The Eddy Kinetic Energy over
Tropical Indian Ocean is calculated based on Satellite
measured Sea Level Anomaly (SLA) data. SLA data are
acquired from Copernicus Marine Environment Monitoring
Service.

nrsc/ISRO
Eddy Kinetic Energy in Cm?/Sec?® for 20220301

Eddy Kinetic Energy
Latitude

Longitude

AT siraa a9z a« fAEt
Monthly Mean Sea Level Anomaly

ATeT 9% Fa< fAEd (MSLA) 9= 8% & T & o
AT UL IS F A W AT FLA @, SN TTATHF Icqraehdl,
ATL-THZE T TATg ¥ ddg Tdl § 92 GH" G Fgrd ol
giehaTsll ® AHAT H HEE Fd gl Sl uaa/TrHIS,
TAUH-1/2, TATEE, STE-1 3i¥ 2, T-2 3T a7 Afoear
IqTH 2

Mean Sea Level Anomaly (MSLA) maps convey the area of
ocean water sinking and upwelling, which help in to
understand the processes of primary productivity, air-sea
gas flux and mass drift in the surface layers. The data are
available from Topex /[Poseidon, ERS-1/2, Envisat, Jason-1 and
2, Hy-2 and SARAL AltiKa.

Sea Level Anamoly [cm] 2020/05/31

60°E 70°E 80°E 90°E

50°E

ATSAH Ha W FEarast NICES reference Document: NRSC/ECSA/AOSG/OSD/December-2012/TR-488
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qHR it Tqg T HATS $T e Y EIT HT (G Sea Level Pressure

Sea Surf Height A ly (SSHA .

a surtace e'gunomaY(, ) . AUl A R w9y @ $i wEw @ § agd
UHUATA T ITAC WAH AT AT, T T goeinfy 219 € A st F aneaw ¥ g am a9 o /e g
Wwﬁm%%wﬁ%www AETHITY oy Jiw a7 fag /17 &7 J&™q wes a7 SeATeqs REH @
Feorfarat a7 ST JTEF ST 81 THUHTA WA AT giew § WA § 309 2419 A § F@ daRd 16 g gl
THT THATH FTITA F2d g0 15 AT F Tva-offeahl F qrsde srwrenr ¥ e F =9 §, w0 o0 7T 24F A4
AN £ T2 AT O T qEn R e g T JEo] T ATSST AT (T Tuer) HiEe HT ST Fied
g0 Tod-The/aamae-2/Fhede ¥ ITH AgMNRRT dag garel o

SSH is used for meteorological applications, marine et FokaT T 2
operations and other applications where knowledge of 51 p maps are very useful in operational oceanography and
current ocean conditions are relevant. SSH maps have  meteorology but can not be measured directly through
been generated by gridding 15 days Saral-Altika along-  satellites. The pressure charts generally prepared by
track data using median interpolation technique. interpolating point measurements or generated through

Numerical Weather Forecast models have certain inherent error.

As part of NICES research, the SLP product has been generated
from Ocean Surface Winds from Quick-Scat/Oceansat-2/SCATSAT
using the UW Planetary Boundary Layer (WPBL) model on a
daily basis.

NICES /BHUVAN NRSC /ISRO
28,/02,/2021
0N

110°W
SCATSAT1 Derived SEA LEVEL PRESSURE at 50 km
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K1 01 ﬁ-{ M2$2 Eg_ﬁ'r{ q'mﬁq’ e : KW T\de Ampl\iu:ﬁe ||I'| cr‘m ] : O1 Tlde Ampl\tu(‘ﬁe \;\ cr:'w
K101 & M2S2 Co-Tidal Maps ¢ '

SATE THR & Tq¥ Hl IREqaeiaar § TETET o aTdt #s a9t
gtRatstt § & Uw g 9T R s smEfdw sie sreafeew
sig*-llldcl% H@qwﬁﬁiﬁ‘cﬁr?ﬁwﬁaﬁrﬁm%ﬁ@
THE TRIEE wﬁmﬁmmw%aﬂﬁéﬁiﬁ
SATET FHTHTH AT+ STHT § IqeTeel 8, T T 3ﬁ'{<‘~ﬁ1=|'l'cr

aq § scatas qffEd ) fSaeT e wtew (frsmm) D R PR u S
TSI HERLUT T AT U &A1 SaTa qige T STA
F T T wEsATT AW A B s # o
HHETETALT HT TR T AT T HIA-ATCSHT % ¢F 32T &
AT SATET AT o forw o 17 2

Tide is one of the several oceanic processes contributing to

the variability of sea level. As tide is periodic and highly Tz e Apiace T o NS
predictable, its contribution can be removed from the

altimetry measurement for further investigation of sea level

variability. Although the global tidal solutions are available in

the public domain, these are highly uncertain in the coastal

and marginal sea. The regional coastal co-tidal maps are

generated using a regional tidal model based on Barotropic

version of Princeton Ocean Model (POM). These solutions e
have been used for tidal correction of along track data of y -
SARAL-ALTIKa for experimental basis.

Lo
MZ Tide Phase in *
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490 nm 9 e efture suri=

Diffuse Attenuation Coefficient at 490 nm

Fafa & Turis 9T F ATEIW | AHTT F OTH H The diffuse attenuation coefficient controls the
=T wear g1 sreaatan s #1 a7 Tons, w9 propagation of light through water. This coefficient of
(z, A ) Trere == %71 g FitF a8 wawrer &7 3ufedta i downwelling irradiance, Kd(z, A) is of particular interest
ThITEF &1 T TgLTS Hl ATIAT 2 because it quantifies the presence of light and the depth
of the euphotic zone.

490 nm (FE1490) ¥ FAART efive i+ 3w fBe Diffuse attenuation coefficient at 490 nm (Kd490) have
HEHEN/TATHT % T 45 Fas & (o0 Heoog been generated using OCM2 observations in SeaDAS
(Frarsuwue St fagwor yorrel) & sehuw 2 saerrat (SeaWiFS Data Analysis System) for Local Area Coverage
FT STTRT Fh I FRAT 727 2 of North Indian Ocean/LAC.

P o000 ge e e D
I I T Sl T T
[ER IR BV R -

LATITUDE

o=
LONGITUDE
Diffuse attenustion coefficient at 480 mm, KDZ algorithm (m-—1)(regrid: 0.17 deg on X, 0.17 deg

LONGITUDE

Kd at 490 nm Global (4km) in January, 2020 Kd at 490 nm NIO (360 m) in January, 2020

ATEaY ga+ gFaTas NICES reference Document: NRSC/ECSA/AOSG/OSD/December-2012/TR-488
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LATITUDE

o HETL ‘%Fﬁﬁ'aﬁ? JUT< Ocean Geophysical Products

T ST (A1) 7 g srpra e Frae (FremrsHr)
Total Alkalinity (TA) and Dissolved Inorganic Carbon (DIC)

FA ATAAT FENRT %I TR(GT gAAT &, S J&od
AEMTRE do= & forw v srfas sfatear o & &7 §
T AT ¢l STSHT THE H HIAME 3T ATSHEEE 6 &
H FrgHEAT CO, & UF Hgcaqul &% & &9 H Hd HiLdl
2| A8 WHF H "@ET GAHE A AT ST g g SR
FIZETCAher TLH Fqehi T a1 %ﬁlﬁaﬁﬂﬂaﬁ?@mgl
T STl & 991 % forr AQUARIS i Rfgesr afa &
SSS, MODIS-A & SST 3T FARIMeA & ITAET T
ST Bl

TIME : 08—FEB—Z2018 12:00

CATA SET: Weekly_TA_Z0180208

BO°E 150°E 150 kit
LONGITUDE

Total Alkalinity (umeol kg~—1)

Total Alkalinity is the buffering capacity of the oceans,
which acts as a natural feedback mechanism to the
changing ocean pH. DIC acts as an important sink of
atmospheric CO2 in the form of carbonates and
bicarbonates in the ocean. It is also precursor of gross
primary production in ocean where phytoplankton takes
up the bicarbonates for making soft tissues. SSS from
AQUARIS and drifting buoys, SST and chlorophyll from
MODIS-A are used to generate these products.

Dissolved Inorganic Carbon(zmol/kg)
2017-16-AUG-7D-25KM
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/‘ Global ECVs as per GCOS-240 (2021 report) - Atmosphere nrsc
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T J2AT o T A § I TR 3T TZAT 3 FHo(l aoie
U THTE o HIEAH § HEH ST T &l [T Fe i
e e & ageaqot s e 81 g sretraT, 9 F2
AT 9 ATLHSA 00 T I TATAT Fd & A argHSA T
HEHAT Tl HTAT Fd 81 FTaA (TALIETA o A1) TZAT 5
AT FSTe % ATHTAT & ATI-ATT HATEd A Har o T
Serary afeads St sfatware % fore e a2t afatardar
T ANTETT Fd 2l

THIET FA13S WIErS § o9 &7 97 2 3, ﬁ%aﬁw

FATISAH, FATSES glee AIeHed T FAr3e  [hivewd

ﬁﬁ(ﬁﬁwﬁ%m)ﬁw%mw
gl T WA qEAfd® SUURl (FAAT1-1, TIe-381) &l

SYANT Feh AT A § S ITh AT 4: 97 7w
ST 72T 8l FAT3E ATE USew adt fUwa & o
T Farse Reser Wies & foro w81 w=se
e WA - SWE Feuwdr -1 Woagd 3
Rstteger YRRy (FUFTET) & =91 & STTRT i
IS FATST ATEH IAIE & UTH graT gl Afer® grer i
FFATT (HFRLOT - 01) T FaT FIA F (070 T2-33T F
T Al T2 A TANREH AN 77 737 9T Frse
i T UF ITT HERLOT (FFRCO-02), THST AA-aE
TAHE-3TT & T 6 ST FT STANT LT gU AT ITAH
FLAT ST 42T 2

ST ST 978 & USRIEH H Frse 71w, e
T AT AAarg TREdT qLAT; HIX ASCRCONT AT

AIHT,; AR

N

dTad : dTadd HTAT Clouds : Cloud Amount

Clouds play a vital role in determining and governing weather
and climate through their contribution to the Earth’s water
cycle and impact on the Earth’s energy budget. Further, they
influence the motion of the atmosphere on many scales and
modify the atmospheric composition. Clouds (together with
aerosols) contribute the largest uncertainty to the estimates
of the Earth’s energy budget, as well as to the potential
feedback mechanisms and responses to climate change.

The ECV Cloud Properties contains three main variables, which
can be separated into averaged cloudiness, cloud height
products and cloud physical properties. These are being
retrieved using Indian geostationary satellites (KALPANA-1,
INSAT-3D). The cloud mask algorithm is responsible for the
initial cloud detection field for all pixels. Cloud
Amount/Fraction is derived from the cloud mask product
generated using the channel from Very High Resolution
Radiometer (VHRR) on-board Indian Geo-Stationary Satellite
KALPANA-1. The same algorithm was implemented on similar
channels of INSAT-3D to cover more recent periods (version -
01). An improved version of cloud amount (version-02),
utilizing all 6 channels of imager on-board INSAT-3D is now
being made available.

Primary Applications: Cloud mask in subsequent
algorithms; Radiative Forcing and Climate change studies;
solar renewable energy estimation; etc.

AT ST TTALOT 77T % Forw g gt gorrett

National Information System for Climate and Environment Studies

nrsc



Latitude (°N)

Latitude (°N)

dTad : dTaef HTAT Clouds : Cloud Amount nrsc

Longitude (°E)

Longitude (°E)

THe-33T 7 (U) 1 SHady (|teat
T /W), (1) 1 59 (FEgA o
T & HEH), (H) 1 e
(FTEA wTOHTEH) & (31) 1
Faa¥ Fr 07:30 FEET T FATIS
AT ITH 36T| AT F a1 w6
HEH) a9 2016 FT g MHfa &
der sfiT T TT F o FH
TATEF-ATHRTT ST FTEA AT &7
T TfatfaeT Fed 2l

INSAT-3D retrieved cloud mask at
07:30 UTC on (@) Jan 1 (winter
season), (b) April 1 (pre-monsoon
season), (c) Aug 1 (monsoon
season) and (d) Nov 1 (post-
monsoon season) of the year 2016.
The blue and white colored areas in
the figure represent clear-sky and
cloudy regions respectively.

foraeft Uz srem1, 2018 ® wwTIiEw, 22T fErawr siv =rve Fgeara afomst 9% siw fewr v v g e ue s, 2019; 2021.

Further details on algorithms, data description, and extensive validation results are given in the Shivali et al., 2018; Lima et al., 2019; 2021.
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FTEAT o TATRTIT TATH FT AFHAT Fled | FATIE 217
ATIHTT U Agedqul TIHIET g1 dTaal i agardd
@Tﬁﬂ?ﬂﬁ@&ldlmquqdd Ifoaes aREaa o
= 7T FHILHRT o IO gIe aTel TATIT Taar
T AT H STAATY Hl ATeH T&d Tl gl TH THIY,
ST STAANTT ST Toh ATSHITEAT | IeTehl sTtaraat
% AATET, HIEH ST AT ST F FEAT Al
IHET & GHAT & [0 Jiea § qreqias & 9
SHET TTfATered 3 & o FArse qoit it Fiax
s faega AT saeT 2l

et areer o qramT (FEE) F oy HE F

Faad a¥ foF T 9 A0 92T FT SIIANT
THA TORNE IS & Trda-331 FAaordAl o
9T FRAT SITaT 81 U 9T av (2018) F form
HIEIET ITITE UASTSHISUd a9 Tled & ATeaq
sETd Rt ST @ § ST AW (2013-319 OF) Fgd

STeq ST i TIT STTUATI

T HE AGIANT: AT Jagd (SOSTHe arhd &
ﬁl‘li TreFT), ﬁﬁn‘(ﬂT T TAUAT, THA-FATIE
TR AT, AT TAIAT, FATS S-HATET
Hied & qeATHT ST TAarg qied Taeid #raq
S LATI

N

Cloud Top Temperature is a crucial parameter in
estimating radiative effects of clouds. A small change
in abundance and distribution of clouds could change
climate more than the anticipated changes caused by
other factors associated with global Change. Thus,
continuous and detailed monitoring of cloud
properties is necessary to realistically represent them
in models to understand the role of clouds in the
weather and climate system, apart from their
inevitability in other applications such as nowcasting.

The ECV Cloud Top Temperature (CTT) is retrieved
from INSAT-3D observations of thermal infrared
emission using both day and night data, at an interval
of half an hour. The CTT product for one full year
(2018) is being disseminated through NICES web
portal and the rest (2013-tilldate) will be made
available very soon.

Primary Application: Monitoring convection (proxy
for updraft strength), Radiative forcing calculations,
Aerosol-Cloud interaction studies, Aviation
forecasting, evaluation of cloud-resolving models and
establishing Climate model performances.

AT ST TTALOT 77T % Forw g gt gorrett
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@43— @ qTae ; qTaer ¢S ATIHTT Clouds : Cloud Top Temperature nrsc

THE-3T 7 (T) 1 S9a<T (Ffear &
HEH), () 1 5089 (AT o 98),
(F) 1 sEreq (FTEA) ST (31) 1
TAGT (T -ATFEA) a9 2016

Latitude (°N)

INSAT-3D retrieved cloud top
temperature at 07:30 UTC on (a)
January 1 (winter season), (b) April
1 (pre-monsoon), (c) August 1
(monsoon) and (d) November 1
(post-monsoon) of the year 2016
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=
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=
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90
Longitude (°E) Longitude (°E)

T e e, 2019, 2021 ¥ UGN, 27 foawr siv =ras geara| aRomE 9¥ S fFavr fRw aw g
Further details on algorithms, data description, and extensive validation results are given in the Lima et al.,
2019; 2021.

ATSOd HaW gearast NICES reference Document: NRSC-ECSA-SEPT-2020-TR-1662-V1.0
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H Tl ST =FEH ATl H & L AT qHT *
o el e 7 % gegae d@ehad AT
STTAT gl S8 STATaT, seRTeiia Bea T Arseie
AFATES (TASUFT) FT ICATEA HLh 0% STAdTg
T TATET FdT &, ST AT T3 92 T At
THAT 2

SHIAT ATSEIAT T {aSTeT T AT AT ATl AL FT
T dedsh T Fh TP &q¢ 9% /AT ST T
gl TUF AT FT ATHS AT FT Tq¢ 300 FReT it
AT F AT 98% & AT gl 3g AIfersdh &1
TEHAT FT TOT FL AT AALF FT G910 @ F
T, qea® & 50% AETAT & q1F @I AT gl
"ANTHA W GET" UANNIH & FAT3S-2-UTSS
forSTett it =aATell 1 SrTetishe Fd & o ST
STTAT 21 T8 <27 UAASHISUd ad T & HIeqH §
TETIE AT ST 2T 2

TR AQUANT A TRaaqsiear e
TRE; ATSHTTET; ATTET Fraar dar; NOx ST+

T AT, FLH HIAH T IAqT M A FqTaT;

: oo [N .
gl [dHIAA dd]] delldof seflergen Hlenc, Sl

st fa=[a Lightning

In recent years, lightning is thought to be a
valuable indicator to track and understand trends
and extremes in convective events under climate
change. In addition, lightning itself impacts the
global climate by producing nitrogen oxides
(NOX), which have a strong influence on ozone
formation.

The ECV Lightning is being measured at national
level by establishing a network of lightning
detection sensors. The level of confidence of each
sensor is more than 98% within 300 km range. To
enable high geolocation accuracy and to maintain
redundancy, the network is put up with 50%
overlap. "Time of arrival" algorithm is adopted for
geolocating the Cloud-to-Ground lightning
occurrences. This data is being disseminated
through NICES web portal.

Primary Applications: Climate variability and
change; Nowcasting; Disaster support service;
Studies of NOx generation; Extreme weather
detection and warning; Convective aviation
hazard; Global electric circuit, etc.

AT ST TTALOT 77T % Forw g gt gorrett
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ST fA<@ Lightning nrsc

11 9, 2022 & q&A & FTHIA T
: o CIEINIRAEEGIEARECT
ianistan Cloud to Ground lightning flash
L occurrences on June 11, 2022

TATEY, 27 feaer i =ms
qAME  OROTHE 9T S feERr
%T?:ﬁ'ﬁ Uz I, 2020; 2022 # faw U
Further details on algorithms, data
description, and extensive validation
results are given in the Taori et al.,

2020, 2022.
Bl Very Low (1-5)

[ | -2 ' - .
rl:f;etrgt;{]gﬁ_uﬂ Aﬁ : BIESSES| Ty FEqTAST NICES reference

0, \ ' dherny W Heavy (126-500)  ANDRyAN . Document: NRSC-ECSA-ECSAOFF-ACD-
= A ‘ B Very Heavy (>500)  NIQPAR OCT2020-TD-0001683-V1.0
LAKSHADWEEP g

“

\
&
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Afera sragasart (GCOS AT i< wTH)
it e
(LT ENIEED

CI AR R 50 km 3gcyH 19 / decade
(2008-2021) 8km & 4km g Ee A 0

Roar

et STeet 2Ty 50 km 3HEY

25 km gL HEH decade
(2018-2022)

3TN faega 10km 1 fee
(2018-Date) 10km 1 &t

0.25K /
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@4 Atmosphere ECV: Product Requirements nrsc

Targeted Requirements (GCOS standard and Achieved)
ECV Resolution

Accuracy

Horizontal

Temporal

Stability

Cloud:
Cloud Amount
(2008-2021)

1-5%
10%

50 km
8km & 4km

3 hourly
Half-hourly

1% / decade

Cloud: Cloud
Top
Temperature
(2018-2022)

1-5K
< 5K

50 km
25 km

3 hourly
Half-hourly

0.25K /
decade

Lightning
(2018-Date)

10km
10km

lday
lday

N
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/1 Atmospheric Geophysical Products nrsc

S #ITa SeaTg fedrse / HaX T & IqASHAT Resolution

Geophysical Products Coverage & R
Satellite/Sensor Availability

Spatial Tempora' File Size

Planetary Boundary SNPP [ CrIS 05°N to 40°N Sep., 2014 to 0.25° X Daily ~200-300
Layer Height Aug 2021 0.25° KB
50°E to 110°E 7 Days
Monthly

Derived Tropospheric OMI& MLS/AURA  Indianregion Jan 2010 to Daily
Ozone Mar 2022

n‘E AT S TATILT LTI 6 T Ty GAAT TOrTev

National Information System for Climate and Environment Studies



@4?_ e PtfahiT IITE Atmospheric Geophysical Products nNrsc

IHSA A
@ Tropospheric Ozone
IR ST (S1=1) T T "gaa” A Fgl Sar
%’Eﬂﬁﬁ?‘g?ﬁﬁﬁ&quﬁgmﬂm TEAT HHhAT § FII1F Tg
Faqd 9T H offir BIZTIIERE AT
Fafre El?h_rﬁ'cﬁ AT I AN AR e
(aﬁwran‘%) qEATEE o ATSEY (THUSTE) W e

T qRE T 9= 18, (Fhtuerg=)

Planetary Boundary Layer Height (PBLH)

Heftueru, Teiue Teq i & oI $fiT STerars, 9189 37 a7 Jorar
HISA % GedTod & (o7 UF Ageaqul T g1 FATerd qTaHT, ATy
TR AT, AT AT F Heatew Iftved o fF=w &0, T
AT qLHT F THIELOT F JIEAH &, GAHI-UAGAT 9 HE &F
TORNE ATSSY (HTAAEUH) & qIIHT 3T |TUeT Al & SHEdrey

AN AR TegrdieT (FRIUHE) F1 ITIRT F:4F
W%ﬁﬁ%ﬁ%ﬂowmﬁ%ﬁtWW%
Tropospheric Ozone (TO) is often called "bad" ozone
because it can damage living tissues as it is highly
reactive in the respiratory tract. Tropospheric Ozone
Residual Technique is used to derive daily TO over the
Indian region using Ozone monitoring instrument (OMI),
Microwave Limb Sounder (MLS) and Total Ozone
Monitoring Spectrometer (TOMS).

40

35 % December-2021 |

30

25

TTRTS, STTAAHAT oY AT SaaT 7 SUTET Fah AT S F=q1T=
T TAUATH T ATAE T 747 2| (Tsha ue o=, 2016)

Planetary boundary layer Height (PBLH) is an important parameter for
PBL characterisation and also for evaluation of climate, weather and
air quality models. PBLH over the Indian land mass is estimated using
vertical profiles of temperature and relative humidity from Cross track
Infrared Sounder (CrIS) onboard Suomi-NPP, through integration of
five different methods, by considering vertical gradients of potential
temperature, virtual potential temperature, relative humidity,
refractivity and specific humidity (Prijith et al., 2016).

PBLH2017Sep

Latitude (°N)

Longitude (°E)

1000 1500 2000 2500 3000
PBLH(m)
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sra Instrumentation & Collaboration with other projects

/‘ TEEH e SR ST TIRAISIATeR % AT qga W
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Instrument No Location

All sky imager 3 Shadnagar, Proposed @ Chandigarh, 1I1ST

CO2 sensor (IGBP) 8 Ooty, NRSC, ORF, Ponmudi, Shar, Nagpur, Gadanki,
Dehradun

IR Radiometer 1 Shadnagar & NARL (Proposed)

Hygroscopic growth analyser 1 Shadnagar

Hyperspectal Radiometer 1 Shadnagar

Lightening Detector 42 All over the country

Micro rain radar 8 Shadnagar, NESAC, Tezpur University
[ISER, Bhopal, RRSC Jodhpur

Ozone Sonde RC Nagpur, RCJodhpur
[IST Ponmudi
College of Horticulture, Morjalla

Radio Sonde RC Jodhpur, Shadnagar To be installed - Vidyasagar
University, WB, AMU, Aligarh, UP, Paavi Engg College,
Pachal, TN, CUJ, Jammu, RC Nagpur

Sky radiometer, Sun photometer Shadnagar

Trace Gas Analyser Shadnagar

UV sensor Shadnagar, IITM-Pune, IIST, NESAC, RC Jodhpur
To be installed IISER, Bhopal, RC Kolkata, etc
Hyperpro-ll, Coloumeter, Hyderabad

Dusttrack Aerosol Monitor Hyderabad, Shadnagar
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sra Instrumentation & Collaboration with other projects

FTIR with Sundrachker

inhereat Cotical Profiler SBE 190lus CTD Profiler 3 Fast Repatition Rate Fluommster UIC G140 Coulometer for DIC measurement| LiCOR-840A CO2H20 Analyzer TITRANDO TOTAL ALKALINITY (TA) ANALYZER
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5wl |i=7a Utilization of NICES Data & Outreach

IUTE TSAATE T WK Type of product downloads

T STSAAIE Total downloads

ATMOSPHERE
15.1%

TERRESTRIAL
47.1%

1 r—— i | 1 1 1 1 1 1 1 1 1
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
YEAR

ITTIHATA T TH Type of Users IS STANTHRAT Unique users

YEARLY USERS

) 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
B Academia ™ Govt ® Others YEAR
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ol |i57a Utilization of NICES data & Outreach

' - Quarterly Journal of the oLy NoTE
NICES r eglonal WOkahopS Royal Meteorological Society = Desert Locust in India:

\ The 2020 invasion and associated risks
RESEARCH ARTICLE | @ rullaccess ASIOK (UH) QJRMS y 2020

Increasing heavy rainfall events in south India due to changing e srsscmsios, samarecnvesiy, e st senal v
*South Aslan Forum for Environment, Kolkata, West Bengal, India
land use and land cover

Alugula Boyaj, Hari P. Dasari, Ibrahim Hoteit. Karumuri Ashok % ?

. remote sensing ﬁl\n\w Lo O Moot (07

v ql's Detection of Irrigated Crops from Sentinel-1 and A P b
RU®

Sayantan Ghosh' and Arindam Roy®

Sentinel-2 Data to Estimate Seasonal Groundwater

GGIT® Use in South India

& Sayantan Ghosh &
Sylvain Ferrant "% O, Adrien Selles >, Michel Le Page ¥, Pierre-Alexis Herrault !, ¢
SRTM“ . AU . Charlotte Pelletier !, Ahmad Al-Bitar ! ©, Stéphane Mermoz !, Simon Gascoin ! &, Arlndam ROy

5 - CSIR-IMMT Alexandre Bouvet ', Mehdi Saqalli ¢, Benoit Dewandel 2, Yvan Caballero 2, Shakeel Ahmed 3,

®Andhra

ANy University G.S. Bhat, (115¢) QJRMS , 2019

Jean-Christophe Maréchal 2 and Yann Kerr 1

KD(_’ September Veg fraction (%)
° | e : N ) [ ]Cloud
- - = I o-10
NT-@  §*R university D e — ke
: . 4 ¥ : [_]30-40
el ’ $ e P c 14050
! 3 Ty A [ 50-60
B 60-70
] : = 70-80
o 80-90
Satellite-Based Air Pollution Potential Climatology over I <0-100

India Frael orling A

Hareef baba shaeb Kannemadugu &, sandel Dorligjav, Bi dip Gharai & hasai M.V.R

This journal v

Water, Air, & Seil Pollution 232, Article number: 365 (2021) ‘ Cite this article

Advanced searen

Comparative study of the tropospheric ozone derived from
satellite data using different interpolation techniques

P.Mahesh &, ?. Sujatha, CB.5. Dutt & Subin jose

66 Download citation @ https:/dolorg/10.1080/01431161.2015.1041621 [ BSmimsen,
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Aligarh Muslim University,
Aligarh, UP
Andhra University
Anna University
Bundelkhand University,
Jhansi
CAS Annamalai University
Central University of
Hyderabad
Central University, Jammu
CGCOST, Raipur
Chilka Development

9 Authority, Bhubaneshwar

o College of Horticulture,
Morjalla, TG

11 DAVV, Indore

12 Govt Eng. College, Ambikapur

13 Govt. Eng. College, Jagdalpur

14 IISER, Bhopal

5
15 1IST, Ponmudi ° ° ° 85°
Longitude (East)

N
o
o

N
o
°

—
=
t
o
=
S
o
T
3
=
L 4
©
-
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16 IT, Bhubaneswar NIT, Allahabad

17 ”T, Bombay NIT, Rourkela

Paavai Engineering College, Pachal,
Tamilnadu

19 1ITM, Pune RRSC Jodhpur

20 Indian Institute of Science RRSC Nagpur

India Meteorological Department, SDSC, Shar

Delhi

22 Jadhavpur University

18 |IT, Patna

21
SOA University, Bhubaneswar

SP, Pune University
23 JSAC, Ranchi 39 Tamilnadu Agriculture University, Trichi
24 Kathada Gram Panchayat, Bhu 40 Tezpur University, Assam

25 KBPH College, Islampur, Sangli 41 TRI, Jorhat, Assam
University of Agricultural Sciences,

2 Dharwad

43 Vidyasagar University, Medinapur
28 MGR University, Chennai 44 ZBP College, Dhule

26 Kerala Agriculture Univeristy, Thrissur

27 Mizoram Central University, Aizawal

29 Navrachana University, Vadodara
30 NESAG, Shillong
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