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Background

« Originally, disasters floods analysis was to be solely based on
measurements that are used to create floods products

« Similar to the CO2 and CH4 approaches but the extensive
measurement list made the task exhaustive

— CO2 and CH4 took into account measurement accuracy, spatial
and vertical resolution

— CO2 and CH4 analysis was very detailed and considered many
parameters that required extensive research

* In June, new approach to gap analysis that based the gaps on
Instrument type

 In September a preliminary analysis was shown that was
iIncomplete due to insufficient repeat cycle and spatial
resolution data

 Now showing that same analysis which is complete with the
data gaps filled
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Optical imagery

o Very high resolution panchromatic or multispectral (1 m or

less to 2m)
o High resolution multispectral (2-15m)

o Medium resolution multispectral (15-30m)

Hyperspectral (medium to high resolution )(5-30m)

SAR imagery (specity band — L, C or X)
o Very high resolution (1-3m)
o High resolution (3-16m)

o Medium to low resolution (30, 50 or 100m)

Revisit

Data latency

* Imaging time/data volume (SAR only)




Hydrological models Water level [rivers, lakes)
Extent of lood Dmas:mcmnl‘
Historical atlas of Soods Weather forecast
Status of oritical Flooded areas
Flood models/ simmlations Soil moisture infrastructure
New infrastructure, houses Snow-water equivalent Weather forecast
Land-use classification Signs of catastrophic infra Status of tal
Bilure infrastructure
Monitoring of dikes and
dams Signs of active or high Predictive model
T nal nmul;humﬂurr:nngll:a
predictive Sea-level
models/ simmlations
Signs of coastal erosion
Monitoring sea surface and inundation
temps
several momnths
1 to 3 years (imagery)
5 to 10 yr= (topography)
Timeliness Weeles Hours Hours (2-4 max) 1 day




Approach to the Floods
Gap Analysis

« Gap analysis of key instrument types for imagery
requirements

— High resolution optical imagers
— Multi-spectral radiometers (vis/IR)
— Imaging Microwave Radar (Synthetic aperture radars)

— Imaging multi-spectral radiometers (passive
microwave)

 Downselect with revisit and latency requirements;
latency data not available in the database

Do an instrument level detailed gap analysis on the top
priority measurements that are most at risk as identified
from some preliminary analysis
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September Analysis - Preliminary
Instrument Types Analysis, High Res

Optical Imagers

« After considering the revisit requirements, there are gaps for this
Instrument type
* Need to account for spatial resolution
« Only considers those instruments in the DB with a repeat cycle
number; if it was blank it was not considered. Results not completely
accurate
Instrument Type SpatialResolution mission repeat Cycle | 3p05 2010 ;: 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Panchromatic: 61 centimeter (2 ft)
o omse Dss (S0t |
ft) G5D at nadir
6.5m RapidEye
25m CARTOSAT-1
~|zzm UK-DMC2
High resolution 1, CARTOSAT-2B
optical Imagers 78m Sich-2
2.5 PAMN, 5m multispectral (red
blue green,MIR), 32 m MNigeriahat-2
multispectral (red, green, NIR)
il :
Total High Resolution Optical Imagers meeting the weekly revisit requirement 4 7 7 5 5 5 3 1 1 1]
TotalHigh Resclution Optical Imagers meeting the daily revisit requirement 2 2 2 1 1 1 1 0 1] 0
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Instrument Types Analysis, High Res
Optical Imagers

« After considering the revisit requirements, there are few instruments
In 2019 and 2020 with a weekly repeat cycle

* Need to account for spatial resolution

wirument TyppatialResolutid  mission repeat Cycle
G.5m Hapictiye 1
2 m UK-DMC2 5
1m LAHTOSAT g
2i
ZEm UE-DMIL2 5
15 LAHTOSAT g
e
SHm Hch-2 =
2.5 PAN, Sm
multispectra
{red blos
green, R MigeriaSat-2 4
32 m
multispectra
ired, green,
MR
1m SEUTON-L1
Am CAHTOSAT-3 5
£¥dm
spatial
resaluticn,
S50 nm SEU-LAFE 1
(s like]
spectra
azngs
Tatal Migh Aesalution Optical Imagers meeting the
wessaly revisit requiremsnt I g ¥ 5 E] E] Z 1 F 1 1 1 i}
Tataidigh Aesalution Optical Imagers meeting the daily
revisit requirement 1 1 1 1 a a a a 1 1 1 1 a
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Instrument Type SpatialResolution mission r:vclle
0.5 km (0.380, 0.678, 0.870 pum
bands], 1.5 km (1.62 um band) GOSAT .
d46.0m Sich-2 5
15m RASAT 4
250 m HY-1D 7
SALC-
1R km D/Agquarius 7
250 m HY-1C 7
55 m AWIFSSAT 4
Imaging multi- |36 m or 18 m depending on PROBA -
spectral wavebands selected.
Edll?l'nEtElS- 5.3 m spatial resclution with 27 VENLES -
(wisfIR) km swath
20km, 17 km, 10 km OCEANSAT-3 2
Band dependent, varies from
0.5 km G50 [goal) for some of
the WMIR bands to 2 km G50 for PCW-1 1
TIR bands.
Band dependent, varies from
0.5 km G5D [goal) for some of
the WNIR bands to 2 km G50 for Pein-2 !
TIR bands.
7 km horizontal spatial
resnlut!un, 2-3 layers in vertical GEO-CAPE 1
resolution; < 0.2 um spectral
resolution.
Total Imaging multi-spectral radiometers (vis/IR) meeting the weakly
revisit requirement

Total Imaging multi-spectral radiometers (vis/IR] meeting the daily revisit
requirement
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03-Dec-15|  03-Dec-19

X-Band SAR TerraSAR-X 15-Jun-07 31-Dec-13

Only

X-Band SAR 1 TanDEM-X 21-lun-10 31-Dec-15 11 partlal
"Fixel Localization: Fixel I|St .
Paz SAR-X 1 I[_::;::t;ﬂlzm:: BSm PAL 15-Maow-12 31-Dec-17 11 N On e
product selected. meet
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(kR

E5MA

WUHAS

MIHAS

a0 Zea surface temparafure: 1.5 K, Sea surface
wind speed: 1.5 myfs

%ea surface temparatore: 1.5 K, Sea surface
wind speed: 1.5 mjfs

Lo surface temparafore: 0.5 K, sea ice
cover: 109, clowd Dquic water: 005 kgfmd,
oredptation rate: 10%, water vapour: 3.5
kg/ma through total column, sea surface

ADEQS

DEP F-15

-3B

FY-30

Y30

#¥-30

F¥-30

#¥-3E

FY-3F

£23-0ct-14

a1-Mov-02

12-0ec-29

3-Dec-13

31-Dec-13

31-Dec-15

31-Dec-15

3-Dec-17

31-Dec-19

31-Dec-17

24-0ct-03

01-bay-13

31-Dec-13

31-Dec-16

31-Dec-16

31-Dec-18

I1-Dec-18

3-Dec-20

Ii-Dec-22




Floods Gap Analysis Next

Steps from September
v  Complete the repeat cycle data in the MIM
that is missing so all instruments are included

v Complete the MIM spatial resolution data and
filter by this

v'Repeat the analysis

» Latency data is not in the database and will
not be included at this time

 Gather SAR imaging time/data volume
iInformation; develop requirements on
limitation first
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Where do we go from here?

For each of the floods measurements, break down the -

[}
iInstrument type and perform gap analysis
— Soil moisture, precipitation, vegetation cover, snow cover, snow water
equivalent
Resolutions Accuracy o

Mission |Instrument 3:.‘.';:.' 5:.".':_—‘. Vartical u..r;.':m‘..f Totss Tropasphars

Madir Absorpion, Totsl Troposphes Calumns mlqnluﬂ ta this Lo Tropasphens
ENWVISAT | SCIAMACHY i . .- ___________
N —— ' | Example from
el | . : 1T the Methane
ey | wo NE 21 o - 117 " report

Madir Ermnlnru Tatal Tmpmpmnl Codumng ﬂIﬂI'II:HI R thees Midd- Impnipmm and l..lppar -Troposphere

e e

Lirib Wiewing, Stratosphars Pmi-u | I I

[ J

Engage VCs or Disaster SBA team experts to provide requirements for
each measurement and downselect the instruments
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