RUSSIAN EARTH OBSERVATION SATELLITES:
STATUS REPORT

SRC PLANETA,
Federal Service on Hydrometeorology and Environmental Monitoring,
Moscow, Russia




ROSHYDROMET

SRC PLANETA

The document presents an overview of
Russian Earth observation satellite
program including current status, plans
for future developments as well as
mission objectives and applications. It
considers also the current status of the
Roshydromet ground segment
developed for the acquisition,
processing and distribution of satellite
data and products.
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ELECTRO-L General Design

* Three-axis high-precision stabilization
* In-orbit mass - 1500 kg

* Payload mass - 370 kg

e Lifetime - 10 years

* Longitude — 76E

* Data dissemination format —-HRIT/LRIT
* Image repeat cycle — 30/15 min

ITSC-15

Mission objectives

* Operational observation of the
atmosphere and the Earth surface
(MSU-GS)

* Heliogeophysical measurements

* Maintaining Data Collection System
and COSPAS/SARSAT Service
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ROSHYDROMET SRC PLANETA

MSU-GS Basic Performance Characteristics

1. Number of channels 10
e VIS 3
e IR 7
2 Spectral range at half maximum of spectral response function (um) 0.5-0.65; 0.65-0.80;0.8-0.9; 3.5-4.0;

5.7-7.0; 7.5-8.5;8.2-9.2; 9.2-10.2;
10.2-11.2; 11.2-12.5

3. Image frame (deg x deg) 20+ 0.5x20%0.5
4. HRIT ground resolution in subsatellite point (km) 1.0 (VIS); 4.0 (IR)
5. S/N ratio for VIS channels =200

6. | NEAT at 300K (K)

¢ in the band 3.5-4.0 um 0.8

e in the band 5.7-7.0 um 0.4

e in the band 7.5-12.5 um 0.1-0.2
7. Power (W) <150
8. Weight (kg) <88
9. Lifetime of basic and reserve units (years) 10
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METEOR-M General Design

* In-orbit mass — 2700 kg

 Payload mass - 1200 kg

e Lifetime — 5 years

e Orbit — Sunsynchronous

e Altitude — 830 km

e Data dissemination format - HRPT/LRPT
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ROSHYDROMET SRC PLANETA

METEOR-M Mission Objectives and Basic Instruments

Instrument Application Spectral Band Swath-width Resolution
(km) (km)
MSU-MR Global and regional cloud 0.5-12.5um 3000 1x1
cover mapping, SST, LST, ... (6 channels)
KMSS multichannel Earth surface monitoring 0.4-0.9 um 100 0.06/0.1
scanning unit (3 channels)
MTVZA imager/ Atmospheric temperature 10.6-183.3 GHz 2600 12-75
sounder and humidity profiles, sea (26 channels)
surface wind
IRFS-2 advanced IR Atmospheric temperature 5-15 um 2000 35
sounder * and humidity profiles
Severjanin (SAR) Ice monitoring 9500-9700 MHz 450 0.4x0.5
Radiomet* (radio Atmospheric temperature
occulation unit) and pressure profiles.

* - to be launched on board METEOR-M Ne2
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ROSHYDROMET SRC PLANETA

Basic performance characteristics of IRFS-2

Ne Parameter Units Value

1 Spectral range: wavelength um 5-15
wave number cm! 2000-665

2 Reference channel wavelength wm 1.06

3 Maximum optical path difference (OPD) mm 17

4 Angular size of FOV mrad 40 x 40

5 Spatial resolution (at subsatellite point) km 35

6 Swath Width and spatial sampling km 2500, 110

2000, 100

7 Aperture angle of beams reaching the detector degree 63

8 Duration of the interferogram measurement s 0.5

9 Dynamic range 216

10 Number of reference points in two-sided interferogram 215

11 Frequency band of measuring channel kHz 4.5-13.5

12 Reference signal frequency kHz 65.5

13 Frequency band of reference channel kHz 61-70

14 Weight kg 45-50

15 Power w 50
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Spectral regions used by the IRFS-2 instrument

ITSC-15

L Spectral region
1 665 to 780 cm™"
2 790 to 980 cm™"
3 1000 to 1070 cm™"
4 1080 to 1150 cm™"
5 1210 to 1650 cm™!

Absorption
band

co,

Atmospheric
window

0,

Atmospheric
window

H,0, N,O, CH,

Application

Temperature profile

Surface parameters (T, ¢ )
Cloud properties

Ozone sounding

T, ¢,
Cloud properties

Moisture profile,
CH,, N,O
column amounts
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KANOPUS-V Mission Objectives and Basic Instruments

C Spectral Band and Swath- Resolution
Instrument Application pWave lengths width(km) (km)
MW Opt MW
MOMSZ Atmospheric temperature 10.6, 18.7, 23.8 | 0.37 - 0.45 um 12-160 km (horiz)
OMWISU — Optical-Microwave arjd moisture _profiles, sea level | 31 36.5, 42, 48, 0.45-051 um | 2000 km 3-5 km (vert.)
Imaging-Sounding Unit wind, color, bioproductivity 52.3-57.0,89, | 0.58- 0,68 um Opt
183.31GHz | 68078 um 1 Kkm
0.50 - 0.70 um
MSU-MR-05 Global and regional cloud 0.70-1.10 um
Multichannel Scanning Unit cover mapping, SST, LST, 1.60 - 1.80 um | 2000 km 1 km
(Moderate Spatial Resolution) snowd&ice cover, fire detecting 3.50 -4.10 um
10.5-11.5 um
11.5-12.5 um
MSU-VR 0.5-0.6 um
Multichannel Scanning Unit Earth surface monitoring 0.6-0.7um | 800km 25m
(Highe Spatial Resolution) 0.8-09um |(*400km)

“Volcano” System
Sensor for electron detecting (PES)

Detector of high-energy particles
(ECHO)

Transmitter (2 frequencies) “Majak”

Low-frequency wave analyzer
(NVK)

High-frequency wave analyzer
(RCHA)

Data collection system (KSSNI-V)

Analysis of electromagnetic
conditions in space




ROSHYDROMET SRC PLANETA

MONITOR-E General Design

* In-orbit mass - 750 kg

* Payload mass - 420 kg

e Lifetime - 5 years

* Power (end of life) - 1200W

MONITOR-E Basic Instruments Payload

Swath-
Instrument Application Spectral Band width Resolution
(km) (m)
Gamma-L Earth surface monitoring 0.51 - 0.85 um 90/780 8x8
Gamma-C Earth surface monitoring 0,54 — 0.59 um 160/890 20 x 20
0,63 — 0,68 um
0,73 - 0,90 um
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ROSHYDROMET SRC PLANETA

Roshydromet Satellite Ground Segment

3 Main centers:
Europe
(Moscow-Obninsk-
Dolgoprudny)

Siberia
(Novosibirsk)

Far-East
(Khabarovsk)

e - 68 Local centers
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Status of Roshydromet Ground Segment
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ROSHYDROMET SRC PLANETA

Mosaics of IR images over Eurasia
(METEOSAT 7, METEOSAT 5, GOES-9)

05.03.2006 6:00 - 09.03.2006 3:00
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ROSHYDROMET SRC PLANETA

Global mosaics of IR images
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ROSHYDROMET SRC PLANETA

Tropical Cyclon Trajectories Map
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ROSHYDROMET

Ice cover map: White Sea
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NepoBas o6ctaHoBKa B Benom mope
LisemocuHme3upogaHHoe u3obpakeHue

KapTa-cxema negoBon o6ctaHoBkU B Benom mope
cocmaereHa o GaHHbiM MIC3 NOAA-16 (AVHRR) u TERRA (MODIS)

TERRA/MODIS 31.03.2005 2.

BospacmHbie xapakmepucmuku
(monuwuHa) dpelichyroujeeo n0a 8 cm:

&= - yicTada Boga
# - HWnac, cknsHka (go 10)

- cepblt neq (10-15)
N - cepo-6enbit nen(15-30)

- TOHKUIA OOHONETHUIA
(6enbit) neq (30-70)

- CNSI0YEHHOCTb Nbaa B 6annax
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13.03.20052.

Bo3pacmHbie xapakmepucmuku ®opmbi nnasy4eeo nbda:

(monwuHa) npunas 8 cM:

1 - monogble nbabl (10-30) *_° - HayanbHble BUAbI NbAOB

(W)

- o . o - 6nunyareiii neq (0,3-3 m)
F774 - TOHKWIA ogHoneTHWU Genbln nep (30-70) S - MenkoBuTsii nen (2-20 M)

K771 - onHONeTHUI Nnep cpeaHen TonwmHbl (70-120) (O - KpynHOGuTHIN nep (20-100 m)

- 06IOMKV NnefsiHbIX none
(100-500 m)
- 6onbLumne nons (0,5-2 km)

- TONCTbI ogHoNneTHWn neq  (>120) O

m - BO3pacTHOM cocTaB ApenidyoLmnX NbaoB:
GD 10 — obwas cnnoYeHHoCTb

6 — konnyecTBO Bonee craporo

4 — konn4ecTBo Gonee MONoOA4Oro
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Survay Map of Fire Conditions

Eurasia

NC3 NOAA, TERRA, AQUA, 30.05.2006
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Madison, W1, University of Wisconsin-Madison, Space Science and Engineering Center,
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