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Biologically Relevant Environmental Factors Encountered in Spaceflight

lonizing Radiation Altered Day/Night Cycles:
Circadian Rhythm Changes

Credits: NASA/Goddard Space Flight Center/Scientific Visualization Studio
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NASA Biological Open Science Resources

Biospecimen Sharing NASA Biological Ames Life Sciences NASA
Program (BSP) Institutional Scientific Data Archive (ALSDA) GenelLab (GL)
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European Space Agency data arriving in OSDR: ~318 TB

Total of 39 Omics experiments, of which 21 are Multi-omics
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OSDR - Environmental Data App
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App
Mission Dashboard
RR-9 ¥ Environmental Data App
Misson infa The Environmental Data App (EDA) is a portal where users can visualize and compare International Space Station (ISS) environmental telemetry data and radiation data
I gathered from spaceflight missions. On the Mission Dashboard the users can visualize Temperature, Carbon dioxide (CO2), and Relative Humidity measurements and
teemety Data Radiation doses recorded on the 1SS and ground control for the duration of the mission. The Mission Comparison feature can be used to visualize data across multiple
Radiation Data missions. Raw and summary data is available for download on the Data Tables tab through the Data Tables section.

Mission Comparison
Rodent Research 9 (SpaceX-12)

Data Tables . ) . T ) ) . ) . . .
The spaceflight environment is known to result in significant physiological changes on many aspects of the body during leng-duration mission in low Earth orbit, posing
hazards to the astronauts. This mission’s primary objective is to use mice to better understand the visual impairment and jeint tissue degradation that are affecting
astronauts living in space for long periods of time, and to examine possible ways to counteract those health problems. NASA is also working to maximize science return

from this mission by sharing tissues from the animals with as many NASA investigators as possible.




Mission Dashboard

Telemetry data ©

RR-9 ~ Mission Milestone Dates

Mission.info Display Mission milestones

Telemetry Data i
y Launch: 8-14-2017 16:33:00 Launcmal_transter_ o IS5
Radiation Data : :
Animal transfer to ISS: 20
Mission Comparison 8-15-201715:43:00
28

Undock: 9-16-2017 08:43:00
Data Tables

Return: 9-17-2017 14:13:00
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Mission Dashboard
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Mission Comparison
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Mission Comparison

Select missions to compare
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8 rr1 RR3 RR4 RRS RR5 rRrR2 B RRo RR12 RR17 rrR12 @ RR19
Galactic Cosmic Ray (GCR)
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| Copy | Excel | Caw || PDF || Print | Search:
Mission " Min GCR Dose Max GCR Dose Mean GCR Dose Standard Deviation GCR Dose Median GCR Dose
[mGy/day] [mGy/day] [mGy/day] [mGy/day] [mGy/day]
FR1 013 0.14 013 0.00 0.13
RRD 012 0.29 014 003 0.13
RR19 0.14 0.16 0.15 0.00 0.15



Environmental Data

App South Atlantic Anomaly (SAA)
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. Min SAA Dose Max SAA Dose Mean SAA Dose Standard Deviation SAA Dose Median SAA Dose
" [mGy/day] [mGy/day] [mGy/day] [mGy/day] [mGy/day]
Radiation Tab RR1 0.06 0.10 0.07 0.01 0.07
MISSIOn Comparlson RR9 0.13 0.26 0.18 0.02 0.18
Relative time scale
RR19 0.18 0.25 0.21 0.02 0.21
Impact of solar
min/max on
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The RadLab portal and the RadLab data API

RadLab is a portal that aims to provide a single point of access to radiation telemetry data from multiple

databases maintained by multiple space agencies.

The Web interface provides the ability to query, visualize, inspect, and download data; for example, time

series plots of readings from multiple radiation detectors, pairwise comparisons of detector readings,
and geospatial visualizations of radiation dose and flux registered by the detectors.

The underlying APl enables data selection and retrieval at a programmatic level.

The demo version of RadLab contains the data obtained from four detectors included in the DORELI
project (DOSTEL1, DOSTELZ2, Lidal, REM; ltalian Space Agency) and the data from three Liulin-5
detectors (Bulgarian Academy of Sciences). All seven detectors are/were located on the International

Space Station (ISS).

Radlab Platform
Dol

» Data overview
Time series plots
Data comparison
Geographical plots

Data access [ API
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RadLab

Data overview

» Time series plots
Data comparison
Geographical plots

Data access / API

About «+ Data & Tools « Research & Resources = Working Groups = Help M

Spacecraft, Instrument Measurement Scale
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Retrieved data

Formats:
CSV. TSV. JSON. HTML

Spacecraft, Instru ment
= Sie ISS, DOSTEL1
pacect ISS, DOSTEL2
Instrument = DOSTEL1 .
ISS, Lidal

Data source = DORELI
Timestamp = Apr 1, 2022, 23:20 -~ ISSREM
Total dose rate = 119.086 uGy/hour

18:00 21:00 00:00
Apr 2,2022



Multi-format raw data download capabillities

HTML CSV

‘ e = = g | #instrument spacecraft source timestamp flux_total
spacecraft  instrument source  timestamp dose_rate_total
|SPaceeiAbE| L i 0 -_rate_totat DOSTEL2  ISS DOREL 2021-01-01T 0.25882892
1SS DOSTEL1 DORELI  2022-04-01T00:00:00  290.826900363636 DOSTEL2 IS DOREL 502101011 0.39735477
ISS DOSTEL2 DORELI  2022-04-01T00:00:00  225.322131 T :
1SS Lidal DORELI  2022-04-01T00:00:00  49.921313777676 DOSTEL2 1SS DORELI 2021-01-01T 0.43372988
1SS REM DORELI ~ 2022-64-61T00:00:00  304.45104 DOSTEL2 _ |ISS DORELI  |2021-01-01T] 0.29760066
1SS DOSTEL1 DORELI  2022-04-01T00:05:00  576.20498774359 DOSTEL2 1SS DORELI 2021-01-01T 0.16540546
1SS DOSTEL2 DORELI  2022-04-01T00:05:00  441.191662057508 DOSTEL2 ISS DORELI 2021-01-01T 0.1251464
1SS Lidal DORELI  2022-04-01T00:05:00  12.4811198675547 DOSTEL2  ISS DORELI 2021-01-01T 0.11808112
1SS REM DORELI  2022-04-01T00:05:00  394.68912
1SS DOSTEL1 DORELI  2022-04-01T00:10:00  42.0836981052632 M u |t| p | e J SO N fo rm a.tS
ISS DOSTEL2 DORELI  2022-04-01T00:10:00  17.2710316875
1SS Lidal DORELI  2022-04-01T00:10:00  4.666333096772 ,son  RewData  Headers e I
ISS REM DORELI 2022-04-01T00:10:00 12.599346 Save Copy Collapse All Expand All (slow) 7 Filter JSON Save Copy Collapse All Expand All (slow) % Filter JSON
1SS DOSTEL1 DORELI  2022-04-01T00:15:00 8.081070962264 ~ colunns: v o:
ISS DOSTEL2 DORELI  2022-04-01T00:15:00  7.87441625641 o (spacecratt spacecratt: e
1: "instrument" instrument: "DOSTEL1"
1SS Lidal DORELI  2022-04-01T00:15:00 6.10016333379 . CDORELT"
ISS REM DORELI  2022-04-01T00:15:00  11.334756 3: "timestamp” b timestamp: (]
1SS DOSTEL1 DORELI  2022-04-01T00:20:00  9.307428 4 ‘dose rate total” » dose_rate total: [.]
5: "latitude" b latitude: [..]
6: "longitude" » longitude: [..]
7: "altitude" b altitude: [..]
8: "b" b b: [..]
9: " P 1: [..]
P index: [..] - 1:
w data: spacecraft: "ISsS"
v 0: instrument: "DOSTEL2"
0: "ISS" source: "DORELI"
1: "DOSTEL1" b timestamp: [..]
2: "DORELI" v dose rate total:
3: "2022-04-01T00:00:00" 0: 225.322131



RadLab

Data overview

Time series plots

» Data comparison

Geospatial plots

Data access / API
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Pair plot scale Formats:
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RadLab

Data overview

Time series plots

Data comparison
» Geospatial plots

Data access / API
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