REMOTE MONITORING OF IMPENDING OUTBURST FLOODS
BACKGROUND AT KYAGAR GLACIER, CHINESE KARAKORAM
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GLACIER SURFACE VELOCITIES : REPEAT PASS OFFSET TRACKING

OVERVI EW RECENT GLACIER LAKE OUTBURST FLOODS 1) All scenes co-registered to a common master scene (subpixel accuracy)

2) Cross-correlation function applied to corresponding patches from image pairs
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We present an overview of the glacier surge and hazardous ice-dammed lake oubursts at Glacier lake outbursts occurred each summer since the surge in 2014. In 2015 and 2016 outbursts were rapid and caused steep peaks in -

Kyagar Glacier. Since the surge ended in 2015, outburst floods occurred each summer.In 2017 river levels downstream.In 2017 the total lake volume was larger but is drained over a longer time, meaning lower peak flood levels. » Tnemsiiy @amrelaitien for SR fmages
the lake was its largest since 2002, and according to our records the 5™ largest since 1950.
Remote sensing is our only way of monitoring the glacier surge, the development of the
lake and lake drainage mechanisms. We create time series of digital elevation models to
assess the height of the ice dam and potential future lake volume.

» Phase correlation for optical images

3) 0.08 pixel accuracy for absolute shift (15-120cm depending on resolution)

DIGITAL ELEVATION MODELS? SINGLE PASS SAR INTERFEROMETRY
1) TanDEM-X supplies pairs of radar images, captured from satellites flying in tandem

River level (m)

In 2015 the ice-dammed lake
drained completely and rapidly
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2) The interferometric phase difference between the images is unwrapped to height
» The 30m resolution DEM "ALOS World 3D" (AW3D30) is used to aid phase
unwrapping and for orthorectification
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o  through subglacial channels.

GLACIER SURGE: SURFACE VELOCITIES

Locatlon of Kyagar GIac:er in the Upper Shaksgam Valley (b), to the south west ofthe

3) Satelite baselines >200m cause decorrelation over the pinnacled glacier surface

Taklamakam Desert (a). Flooding impacts occur where the Yarkant River enters the plains. S Viarities | ames esiimaied &t <2 e, ineluding siams] pensiaton

TanDEM-X radar backscatter intensity image

River level (m)

The inset in (c) shows the monitoring station at the glacier terminus.
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ImpacTs: Floodwaters from the outburst of Kyagar Glacier lake (i)
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