The . ?m? UNIVERSITY OF
< EGUSe neral 2021 (./ e ?' | g?lversﬂ:y &7 LIVERPOOL
T B '1 \ Sheffield.
'y 7 | o S “‘ \‘o £ ¥ '
= \ - "\\ » '\:\. i ;\ - \ L
3 Y & P el A
& - &
- | Y F I W v
¢ T o |
LRV M8 o T e 2 s
y & 4 i o/ ‘b ™ f \ Q’ kl

Continent-wide bimonthly apping of
surface meltwater across Antarctica
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AIM: Create a multi-year time series of surface meltwater across Antarctica
from Landsat optical satellite imagery

2 main limitations:
1) Analysing thousands of images requires a fast, automated method
2) Cloud cover/Landsat-7 SLC error results in incomplete optical coverage
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Solution 1: Fully automated mapping of Antarctic surface meltwater
using Google Earth Engine
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Applies optical band thresholding technique - Every Landsat image processed
developed by Moussavi et al. (2020) between 2013 and 2020
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masks generated
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(a,c,e) Automatic masking of cloud, rock and surface water from Landsat imagery. (b) Landsat 8 image from 25t January
2017 of the Clemence Massif, Amery Ice Shelf; (d) Landsat 8 image from 15t January 2019, highlighting blue ice ~100 km
south of Fisher Massif, Amery Ice Shelf; f) Landsat 7 image from 2" January 2005, showing widespread surface lakes to the
west of the Clemence Massif. Note the white stripes resulting from the failure of the Landsat 7 scan line corrector.



Number of Lakes
N

N

Red bars show
Antarctic-wide lake
area based on 0
mapped values

8]

)

w
o
[an)
o

N
o
[an]
o

Blue bars take into
account visibility
assessments, ___—»
providing estimated 0
maximum lake areas

—_
o
o
o

Total lake area (km

Continent-wide lake area totals

(3]

><1O4
T T T T
I \umber of lakes
Missing Data
L | Cumulative lakes | i l
Q\bt O Q\% (\ (\ Q,\ (\
Na w2 Ng N4 N4 Mg N4
T T T
_ Estimated Maxnmum Lake Area
I Observed Minimum Lake Area -
Missing Data
= * Cumulative Maximum Lake Area _
* * Cumulative Minimum Lake Area
n * * |
* _
* » ¥
~ *
1 I I
(\'\b‘ O (\'\(b (\ 0\% (\,\0_)
W Nd W N4 N4 N 3’0

% 10°
4

14000
12000
10000
8000
6000
4000
2000

l\.)
Cumulative lakes
through melt season

N

Cumulative lake area (km“)

Geolocation
error with
Landsat 8 images
in early 2019



Majority of lake
area contributed
by the Amery Ice
Shelf region

Note the much
smaller scale for Q3
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Thanks for viewing these slides. Please get
N touch if you have any questions!

Live Session: Hydrology of ice shelves, ice sheets
nd glaciers — from the surface to the base

3
Tuesday 27t April, 09:00 —10:30 CEST

, @peter_ tuckett

patuckettl@sheffleld ac. uk
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