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CA// RUSSIAN FEDERAL SPACE AGENCY

ROSCOSMOS

4 In the Russian Federation, the federal agency inch  arge
of space activities is the Russian Federal Space Ag ency
(Roscosmos)

U Earth remote sensing is one of the most important
directions of Roscosmos’s activities

O The main document defining the development, and how
to create space funding is the Federal Space Progra m of
Russia

d In the current Russian Federal Space Program for 20  06-
2015 identified key issues for the creation and
development of tools and technologies of remote sen sing

 Now we are working on a new draft Russian Federal
Space Program for 2016-2025 which will take a neww ay
of remote sensing developing



/;A// KEY DIRECTIONS OF ROSCOSMOS ACTIVITY TO DEVELOP
= RUSSIAN SPACE SYSTEM FOR EARTH REMOTE SENSING

O Enlarging and improvement of Russian orbital group of satellites for
Earth Remote Sensing (ERS)

O Development of ERS ground infrastructure, including complexes for
acquisition and processing of space data and data d istribution system

O Creation of scientific and technical background for the development of
prospective ERS onboard equipment

O Improvement of legislation, rules and regulations i n the field of Earth
Remote Sensing Data

O Coordination with Government bodies, leading public and commercial
organizations in the field of Earth Remote Sensing

U Enhancement of international cooperation



4 RUSSIAN REMOTE SENSING ORBITAL

“» CONSTELLATION IN 201 4:
4 "Resurs-P” Ne 1 and Ne 2 with high resolution (better than 1 meter)
optical sensor, wide capture multispectral optical sensors (with high —

12 meters and medium — 60 meters resolution) and hyperspectral
optical sensor (with 30 meters resolution)

4 “Kanopus-V" with panchromatic optical system (with 2.5 meters
resolution) and a multispectral optical system (with 12 meters
resolution/

UHydro-meteorological satellite "Meteor-M” Ne 1 and Ne 2 (with 50-70
meters resolution and 1000 kilometers swath width). It's also used for
global monitoring of the Russia territory for 2 or 3 days

U Hydro-meteorological geostationary space complex "Elektro-L” Ne 1
with the every 30 minutes global observation of the Earth

"Resurs-DK* with 2-5 meters resolution equipment



4 RUSSIAN REMOTE SENSING ORBITAL
““* CONSTELLATION

Spacecraft
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' “RESURS-P’

ROSCOSMOS

Earth’s surface and to radio link the data acquired to ground complexes of .Y
data receiving, processing and dissemination for addressing a wide range of o oy

the RESURS-P satellite is designed to observe the

tasks to the benefit of various consumers as well as to use for developing an
international cooperation of Russia in the environmental control and other
actual problems relevant to the Earth remote sensing

General
View

Antenna for onboard

: g > Antenna for
coordinate-time synchronizer Combined propulsion unit

command&measuring system

Propulsion module

Solar battery

Byt Instrument module

Special-purpose instrument
Powered gyroscopic module

complex

Hyperspectral equipment

Optoelectronic

equipment Sensor unit

High-speed radio link
antenna

Star positioning unit

Antenna for command X Infrared sensor of local
measuring system / vertical 6




“RESURS -P”

ROSCOSMOS

Applications Areas:
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v creation and upd'ate of map's'
(scale 1 : 10 000 and smaller);

v’ roads, railroads, oil and gas
pipelines and communication
lines info support and control;

v ice condition survey

l

Launch date

Designed by

Orbit

\| U

Spatial resolution
|Panchromatic band
Multispectral band

Swath width

YV C

Main Characteristics

25 June 2013

Progress State Research and Production

Rocket Space Center TsSKB-Progress

Circular sun-synchronous

Inclination

Height average

on 26 of December 2014.

Green:

Red:

Near Infrared:
Near Infrared:

ShMSA-VR
12 m
23 m

97 km

| Sensors:

13-0.70 pm
13 - 0.51 pm
0.51 - 0.58 pm
0.60 - 0.70 pm
0.70 - 0.80 um
0.80 - 0.90 pm

ShMSA-SR



o RESURS-P” DATA

A) .
v High Resolution — 1 m

@ ®edepasibHOE KOCMUYECKOe azeHmcmeo £* —
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R . : August 6, 2013
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‘ RESURS-P” DATA

Medium Resolution — 120 m

@ PedepanbHoe KOcMU4YecKoe azeHmemeo

POCKOCMOC

ltaly, Sicily

" August 14, 2013
~ &~ MHpopmayus npuHama u o6pabomana Onepamopom KC []33 )
@ ( (HL OM3 OAO “Pocculickue KocMUYyecKkue cucmembl”) Multlspectral Image
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“"RESURS-P" DATA

Pansharpened Image

T
@ PedepanbHOE KOCMUYECKOE a2eHmcmeo
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ROSCOSMOS

POCKOCMOC

VAN

§ “&# - MH¢hopmayusa npuHama u o6pabomana Onepamopom KC ]33
@ C ¥/ (HL OM3 OAO “Poccuiickue KocMu4yeckue cucmemsi”)

L g
Russia Federation, Zhukovsky
International Aviation and Space Salon
(MAKS) - 2013

August 28, 2013
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“"RESURS-P" DATA

Hyperspectral Image

Dublin, Ireland
July 19, 2013
Hyperspectral image
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ROSCOSMOS

EXPERIMENTAL THEMATIC PROCESSING OF
HYPERSPECTRAL IMAGES USING THE MOSCOW
INSTITUTE OF PHYSICS AND TECHNOLOGY SOFTWARE

LG

Natural colors RGB-
composite

- i -
YHutmyp -+

The reservoir Somasila (river Penna), Eastern India
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A “KANOPUS -V”

OOOOOOOOO

panchromatic and multi-

i\p “Kanopus-V” was launched with i
Belarusian spacecraft (BKA) with
- similar characteristics.
Today they work together as one E
-1 unified group and BKA data are also
used by Russian consumers

v' socio-economic infrastructure
monitoring

Swath width

0.51-0.60 pm
0.63 - 0.69 pm
0.75 - 0.84 ym



Italy, Vesuvius

1 _ August 2, 2013
s UHopmayusi npuHsima u ob6pa Yo B ALY S = e Y
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4 “KANOPUS -V” DATA

ROSCOSMOS

d>edepaanoe KOoCcMu4yeckoe aceHmcmeso

ItIy, Genoa
August 1, 2013

! -8~ UHpopmayus npuHsma u o6pabomara Onepamopom KC []33 :
@ (@) (HU OM3 OAO “Poccuiickue KocMuYyeckue cucmemsi’) Pa nsharpened Image




4 “RESURS-DK’

multi-spectral remote sensing of the Earth’s
surface aimed at acquiring high-quality visible images in near real-
time as well as on-line data delivery via radio link and providing a

s, currently, the satellite has been In
< operation for more than 9 years, with
initial expected lifetime of 3 years. It
has been raised to a higher orbit to
continue Its operation.
In this regard, resolution went down to
3-5 m., but it continues to function

‘ v supplying home and foreign
consumers on a commercial
basis;

' v research activities
} (measurement of particles and
antiparticles’ streams)

16



“RESURS-DK” DATA

(A

.. South Africa Republic, Durban

PedepantHOE KOCMUYECKOS a2eHMCMED

T MAghopmayus npurama v obpabomana Onepamopos KC 433
k'-') {HL OM3 OAD “Pocculckue KocMuvecKue cucmens: ")




. “RESURS-DK” DATA

... Russia Federation, Yakutiya

il " Wugopmayus npursma u o6paomarna Onepamopom KC 133 ) Au g ust 4; 2013
+) ‘U'-'.) (HL] OM3 OAQ “Poccuiickue KOCMuYeckue cucmens:”) . :
5 o o » y 5
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“METEOR -M” / KMSS

ROSCOSMOS

hydrometeorological

supervision, research of natural resources of the
Earth and ecological monitoring

Solved problems:
v reception of the initial
hydrometeorological data on a

global scale for weather
forecasting;

Launch date

Designed by

v control of the dangerous
weather phenomena and the
prevention of their approach;

i : .= : Spectral bands, ym
v climate forcing control and the
Earth global changing

monitoring; Spatial resolution

: - - R e P T TR Swath angle
v' radiation and heligeophysical

conditions control in near-
Earth space in interests of
flights’ safety, steady radio
communication, men health

Swath width
Radiometric resolution

Temporal resolution (at 60 deg latitude)

Scientific instruments

17 September 2009

Joint Stock Company “Research and Production
Corporation Space Monitoring Systems,
Information & Control and Electromechanical
Complexes” named after A.G. losifian”

Circular sun-synchronous
Inclination
Height average

KMSS (Multispectral Medium resolutiom System

MSU-100
MSU-50

MSU-100

Green: 0.535 - 0.575
Red: 0.630 - 0.680
Near Infrared: 0.760 - 0.900
60 m

39 deg

900 km

10 bits per pixel

3 days

MSU-50
Blue:

Green:
Red:

0.370 - 0.450
0.450 - 0.510
0.580 - 0.690

120 m

MTVZA-GYa, GGAK-M, BIS, BRK SSPD
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A4 “METEOR-M" Nel/KMSS DATA

~ Fires monitoring, Russia Federation, Irkutskaya oblast, 2011

¢ %b MoxapoonacHana o6craHoBKa B panoHe ropoaa bparcka KA "MeToop-M" Ne 1
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WHcbopmauma npuHaTa u obpaboraHa Oneparopom KC 133
(HL, OM3 OAO "Poccuickue KOCMUYecKue cucTembl”)




“METEOR -M” /| MSU -MR

ROSCOSMOS

hydrometeorological

supervision, research of natural resources of the
Earth and ecological monitoring

Maih Characteistics
Solved problems:

-t =1 Launch date 17 September 2009
VA receptlon of the Ir"tlaj Designed by Joint Stock Company ‘Research and Production
hydrometeorological data on a Corporation Space Monitoring Systems,
Information & Control and Electromechanical
gIObaI scale for weather Complexes’ named after A.G. losifian’

forecasting;

Circular sun-synchronous
Inclination 98.85 deg
Height average 835k

v control of the dangerous
weather phenomena and the Sensor I\OIISL_J-MI? (Multispectral Low Resolution
prevention of their approach; ptical Instrument)

Spectral bands Red:
] e - —— ' Near Infrared:
v climate forcing control and the Short-wavelenght Infrared:
E h alobal ch : Mid-wavelenght Infrared:
art g obal € angmg Thermal Infrared:

monitoring; Thermal Infrared:

Ed oA TSS Sl P T E T A=l Spatial resolution 1000 m
v’ radiation and heligeophysical — 2800 km
conditions control in near-
Earth space in interests of
flights’ safety, steady radio Temporal resolution L
communication, men health Scientific instruments MTVZA-GYa, GGAK-M, BIS, BRK SSPD

Radiometric resolution 10 bits per pixel




P
A “METEOR-M” Nel / MSU-MR DATA

ROSCOSMOS

700 65%n 60%aa 55%an 50%an

Atlantic Ocean,
Bermuda
September 6, 2013
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“ELEKTRO -L” Ne 1

ELEKTRO-L geostationary hydrometeorological
spacecraft is designed for operational imaging of cloud cover and the

ROSCOSMOS

Earth’s underlying surface, heliogeophysical measurements,
hydrometeorological and housekeeping data collection and relaying

Application Areas:

v operative (15-30 min) re-ception
of cloud and Earth underlying
surface images;

v weather anaIyS|s and forecast
in regional and Global scale;

v’ aircraft safety flight
requirements analysis and
forecast;

v' sea and ocean conditions
analysis and forecast;

v cI|mate and global changes
monitoring;

v"environmental ecological
monitoring

|
-
|
|
|

Launch date
Designed by

M Orbit

SEensor;

Spectral bands

| Spatial resolution

| Temporal resolution

| Swath width
Around the Earth orbital period

 Geophysical scientific instrument

Main Characteristics

20 January 2011
Lavochkin Research and Production Association

Geostationary sun-synchronous
Standing point
Inclination
Height

76 ged E
not more than 0.5 deg
36 000 km

MSUGS(Geostationary Multiband
ScanningInstriment)

Visible:
Mid-wavelenght Infrared:
Thermal Infrared:

0.46 - 0.70 pm
6.0-7.0 um
10.5-12.5 ym

Visible band
Infrared bands

30 min
in case of emergency situations - 15 min

All visible part of globe

24 hours

GGAK-E



A “ELEKTRO -L” Ne1 DATA

ROSCOSMOS

|’I
Tponmeckwh umknon “RUSTY™
WHauitckuit oxean
i Mugbopmaly P ! Cremxa MCY-I'C KA "3nextpo-1"
\=z=) (HL OM3 OAO “Pe R 26 cpespann 2013 1

Indian Ocean,
“Rusty” cyclone
February 26, 2013



gA/ THE AMOUNT OF "ELEKTRO -L* DATA
~== PRODUCED IN THE SHOOTING SESSION
FOR 5 MINUTES

“Elektro-L” Ne 1 data Is updated every
30 minutes, able to be updated every
15 minutes If necessary.
Satellite position is 76° east longitude
The second and third satellite will be
launched to the point of 15° West and
156° East longitude respectively

ON — 0. — IJ.Z 111N ON — 9.2 — 1U.Z 11T AN — 1U.Z — L1 .Z TN &8n — 1Li.2 = 1L4.J 1111
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¢z/ IN 2015 RUSSIAN FEDERATION WILL BE
“== LAUNCH 4 REMOTE SENSING SATELITES :

4 "Resurs-P” Ne 3 with high resolution (better than 1 meter) optical
sensor, wide capture multispectral optical sensors (with high — 12
meters and medium — 60 meters resolution) and hyperspectral optical
sensor (with 30 meters resolution)

4 “Kanopus-V*“-IK with panchromatic optical system (with 2.5 meters
resolution) and a multispectral optical system (with 12 meters
resolution) and infrared camera

UHydro-meteorological satellite "Meteor-M” Ne 2-1 (with 50-70 meters
resolution and 1000 kilometers swath width). It's also used for global
monitoring of the Russia territory for 2 or 3 days

U Hydro-meteorological geostationary space complex "Elektro-L” Ne 2
with the every 30 minutes global observation of the Earth



RUSSIAN EARTH OBSERVATION MISSIONS 2006—20](1;;‘;): @‘

Multispectral sensors ROSCOSMOS

(1) Meteorology

(2) Natural Resources Studies
(3) Disasters

(4) Geophysics

Global and Regional Scale
Data VNIR, IR, Microwave,
SAR (X-Band)

(1) Meteorology

|
|
|
I
I
W
I
(2) Natural Resources ' : ;

Studies METEOR-M2-1
(3) Disasters '
1 1
1 1 1

(4|) Geophysics

1 1 1 1 1 1
d:eveloped % : Global Scale Data : : : Global Scale Data
JSC “Russian Space . | Geostationary Orbit : , : . Geostationary Orbit !
Systems” | VNIR, IR ! g ' | VNIR, IR & ;
I I 1| (1) Meteorology I (¥ | I (1) Meteorology '{
_ '| (2) Disasters [ l : [ (2) Disasters '

Global and Regional Scale 1 | () Geophysics | i | (3) Geophysics

Data VNIR, IR, Microwave : | o ! . e
: 1
I
1
1
I
1

0 ;
: > 80 mil. sg. km

I Medium-Res Images

1

1
1

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

| 1

! : Local and Reg|ona|I Scale Local and Regional Scale Data
TocarScae Data ! Data VNIR (Hi-Res), IR
VNIR VNIR (1) Natural Resources Studies
(1) Natural Resources (1) Natural Resources Studies (2) Cartography
Studies (2) Cartography : ! (3) Disasters
2) Cartograph . I T
ng Gmp%}ﬁq?my > 40 mil. sq. km 1

Hi-Res images ANOP

STILL IN OPERATION!

> 25 mil. sg. km
Hi-Res Images

> 15 mil. sg. km
Hi-Res images

Local and Regional Scale Data
VNIR (Hi-Res), IR, Hyperspectral

(1) Natural Resources Studies - p— - T RESURS-P3
(2) Cartography

(3) Disasters 1 I

Visible / IR Data SAR Data

|
I
I
|
|
|
|
1
1
|
|
|
|
I
I
I
:
C |

Background: METEOR-M1 / MSU-MR mosaic (2012) !
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\Jl BUILD-UP OF REMOTE SENSING SATELLITE
o CONSTELLATION

Spacecraft 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2 019 2020

Hydrometeorological Satellite Constellation

In such a constellation capacity will
Increase significantly with the amount
m of information they received, which

© must be processed and presented in
the form of the most accessible to the
— consumer :

KAR

> > m m =

RE

KANOPUS-V 1

1 1 2 2 4 4 4 4
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‘4 COMMON GEOGRAPHICALLY DISTRIBUTED
=~ INFORMATION SYSTEM OF EARTH REMOTE SENSING
(ETRIS DZZ)

The creation and deployment of remote sensing orbital
Impossible without the development and improvement of
ground-based infrastructure, the establishment and
Improvement of technologies and services for the
processing of remote sensing data

In order to carry out such work in Russia creates a
common geographically distributed information system
of Earth remote sensing (ETRIS DZZ), which can be
Integrated In the international system for the collection,
processing and dissemination of remote sensing data




@ ETRIS DZZ

ROSCOSMOS

For an efficient provision of consumers including regional ones
with space data, ROSCOSMOS is engaged in deploying the

ETRIS DZZ of:

. General Bank of Geo
Information Data

Regional centers for space
data receiving, processing,
storage, and distribution

ROSCOSMOS’
Geoportal and
regional geoportals

Research and educational
centers of higher educational
Institutions

Federal and Regional
Funds of Remote
Sensing Data

Regional centers of
| space services

30
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“4 ETRIS DZZ

ROSCOS MOS$

ETRIS DZZ constitute the basis of remote
sensing centers and points to obtain space
iInformation posted throughout the territory of
the Russian Federation.

In 2014-2015, planned to develop three
large reception center in the north of the
country in the areas of Murmansk, Anadyr
and Tiksi that will provide complete
coverage of the territory of the Russian input
areas

31



44’ ETRIS DZZ

The implementing the Conception of the Russian Remote
Sensing System Development for the Period t|II 2025 as to ETRIS
Ligelinn.

will allonww POQCOHONMNR tn ennrdinata in filll nrniind cantarce far

An important element of ETRIS DZZ Is
“also a single geographically distributed
| geo-data bank, which Is based on the
! Fund remote sensing data.
Access to and visualization of
Information provided by the Russian
Federal Space Agency Geoportal

o~ g -

O Space Monitorin g Centers o f other ministries,
departme ganiz d ersiti
Space Mo g Ce he Arctic Reg

———
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ROSCOSMOS

GENERAL BANK
OF GEOINFORMATION DATA STRUCTURE

Geoportal — Complex for

General Catalog of
Geoinformation Data

e

Operational Access to EBGD

General Archive of
Geoinformation Data

Local users

Supporting
Data

Catalog of ground
receiving centers
and stations

[ Catalog of
observation
facility
characteristics
| catalog

Contours
(geolocation

Continuous Earth coverage

MER

and Digital
Elevation Models

objects) catalog EEa Ic?rl:oézoa(;g)tg
i P Partial high
Catalog of maps availability J Value-added data

resolution coverage

SOy YT 4ttt

Catalog of .

source images Continuous coverage

with metadata = database

.. I 2 (et

Catalog of N == || Catalog of continuous coverag

standard == .

processing = -] Continuous coverage layers

products

Value-added data layers

Catalog of

value-a(_jded ‘
| processing Complex of the automated flow 5]

products . . . ~

processing of remote sensing data

| =

# —

i e |

/ £ ety | E—
\ Remote users | =

70 z2 NiTs 0

Digital Elevation Models

T

‘ Source images

Standard processing products

= ———

Value-added processing products
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¢/ INFORMATION SERVICES.
ROSCOSI\/IOSOS S GEOPORTAL

e L [ttt S iweem ittt

........

ﬁoscosmos Geoportal provides operative
access, data search, satellites characteristics,
remote sensing data and products of its
processing ordering, as well as the ability to
monitor ground-based sites and facilities in
time.

Every day more than1000 visitors access the
Geoportal via Internet.

&strong consumer segment is established /




‘4 INFORMATION SERVICES.

== ROSCOSMOSOS’'S GEOPORTAL

Free Access ROSCOSMOSO0S’S GEOPORTAL  [AWIGIe]FA=N LTI

» Metadata catalogue

—— il - All features of free
access to Geoportal

* General catalogue
of remote sensing

data » Access to thematic

» Continuous earth
surface coating with
space imagery data

data segments and
special thematic
products

 Provision of space
information and
thematic products on
customers demands

 Very-high resolution
data access

5T A

Cnternet &  www.gptl.ru v @

Launched in December 2010, Roscosmos Geoportal provi  des online access to
information from Russian ERS satellites to awider  ange of users and
additional opportunities for authorized users

35
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CA/ COLLABORATION WITH THE INTERNATIONAL ORGANIZATIONS
~_ IN THE FIELD OF EARTH REMOTE SENSING

OOOOOOOOO

0 Roscosmos participation in the Group for Earth Obser vation (GEO)

Russian Federation

0 IS open for collaboration

with the international community
at using and free distribution

of Russian remote sensing data

gy
|

U Joining to the international organization “UN-Spider”

O Participation in the UNO Committee on peaceful util  ization of space on
ERS matters



AT
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OOOOOOOOO

Contributions to areas of CEQOS activities

Participation in the WGCV and WGISS

We also are working on integrating
Roscosmos Geoportal to WGISS Integrated
Catalog (CWIC)

We are also going to join WGDisasters and
WGCapD

38



A ek :
EO Data Policy in Russia

1. Our government organizations have free access to all EO
data from Russian satellites

4 )
2. Our research organization have free access to all EO data
from Russian satellites with no further commercial use

\ /

3. All customers (users) around the world will have free access
to all 30-meters and more resolution EO data from Russian
satellites

4. All 30-meters and less resolution EO data from Russian
satellites will be commercially distribute for customers (users)
all around the world
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SSSSSSSSS Open remote sensing data Portal
of Roscosmos

Data from Hydro-meteorological satellite "Meteor-M” (with 50-70
meters resolution and 1000 kilometers swath width)

Data from "Resurs-P” with wide capture multispectral optical
sensors (with medium — 60 meters resolution)

Data from Hydro-meteorological geostationary space complex
"Elektro-L” with the every 30 minutes global observation of the
Earth equipment

40



Russian Federation
IS open for collaboration
with the international community
at using and free distribution
of Russian remote sensing data




Thank you for your attention!

Valery Zai'ch ko

-OpPOoi@roscosmos.ru




