Determining Uncertainty in Estimations of Global Surface Water Extent derived from a
Diurnal Earth Observation Time-Series

Estimation of temporal uncertainty 1. Long-term (complete time-series) Estimation of observational uncertainty

2. Temporal vicinity (year and month)
By considering different temporal and spatial 3. Temporal closest observations Subpixel water fraction is systematically estimated
characteristics of surface water, six layers are 4. Spatiotemporal neighborhood by a linear mixture model, utilizing classification

probability and time-series derived pure pixel
reference information.

generated featuring water probability and
reliability on pixel level.

5. Seasonal (reoccurrence)
6. Combination (reliability weighted mean)

150°W ~100°W 50°W 0° 50°E 100°E 150°E 30°E 32°E 34°E 36°E 196.6°E {96 6 —_— 176,65 196 B0F
" . > £ B e 08 s ﬁ,,‘ —|I' — — B = 2 z =
50°N
43.7°N}
OO
43.5°N}
Water probability 2003-2020
50°S ) 1
150°W 100°W 50°W 0° 50°E 100°E 150°E 4°E 6°E 8°E 10°E Binary GWP classification B Water == Non-water ~ Estimated water fraction 0 M 100 %
10°N+ % ’ EF
SOON ; | v‘; : -
43.7°N}
8°N
OO
43.5°N}
¢ d Reliability 2003-2020
50°S | o IE 100%
150°W 100°W 50°W 0° 50°E 100°E 150°E 86°E 88°E 90°E 92°F Reference (Sentinel-2) B Water

50°N &

OO

Water variability 2003-2020

50°S i o N 500

Long term variability ol M 250 Sentinel-2 true color RGB composite

state changes
Quantifying spatiotemporal characteristics o MAE GWP MAE Model
C , , 0.9 - -
Temporal vicinity Seasonal state Spatial neighborhood 0.8
L0.6
t [days] 2 0.5 — -
<€ > Year 1 Year 2 Year N it it | il - W - 8g i _I__;__!__‘_
| — . BE € _— ” v pvm — monthly temporal vicinity probability .
0 0 EEE j1 jo nggrvation € t[days] > £ > - "t[d']y]"—)’I - :r.:lzi:.f_m_=i.;=m=i pvy — yearly temporal vicinity probability §ézl) _l__'_—l—_|_+ P —i—
— e 5] ] 1 it —wee 2 ERR2ReR%% 22202099 %%
O O 1 1 ‘EEE 0 O v[\)/:’:gfted 0 " Detected :.'::::r___|====: === Non-water % K kK P[\ K Rk Ok K X R R R P[\ kK kR R K
water :1”0::0: A A A A A A A AR A A A A A A A AR
o D 2 O T S t, 5 ts t; i c c c leeolleeeila—eol == 8-pixel neighborhood \“? “‘_O \“? \“_O “\.O \“_O L L \"? L 8 “\.O \“_O L \"_O \“? \‘;
T 5 = b T It I S S S S - R o) T It I S S-S S - RS
Past vicinity B Future vicinity § 73 73 = Water <€ 750 m > Water fraction range Water fraction range
= . N 3 « ROI result
—Wat _
— N:n?svater \_/ U U Mean
Deutsches Zentrum Global A\ —am Stefan Mayr %, Igor Klein ', Felix Bachofer ' and Claudia Kuenzer - 2
f-- L f d R f h ,’/ CDA 1 German Remote Sensing Data Center (DFD), German Aerospace Center (DLR), Mlnchener Str. 20, 82234 Wessling, Germany
D LR ur Lu t- un aumia rt - 2 Institute of Geology and Geography, Chair of Remote Sensing, University of Wirzburg, Os-wald-Kilpe-Weg, 97074 Wirzburg, Germany

*  Correspondence: stefan.mayr@dIr.de; Tel.: +49 (0)8153 28 1244



