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SHIFTING SANDS

The messy business of sand
mining explained

) Y CONstruction boom is driving unregulated sand

ound the world - eroding rivers and coastlines,
FUTURE OF THE ENVIRONMENT pting ecosystems and hurting livelihoods.
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The Hidden Environmental Toll
of Mining the World’s Sand



drivers

Image credits: a) Reclamation: Sim Chi Yin, The New York Times, b)Concrete: Matias Santana, c) Asphalt: Denis Nevozhai



Impacts Associated with Sand Mining

35

0

o w0 o wn o wn
m o~ o~ - -

salpnis Jo "ON

S|eyaw ul
2sealdu|

uoisnJ3ul
paseatou|

Aupiqam
pasealdu|

|043U0d pooyy
u| aseanaq

|043U0d pooj}
panoidwi)

Apojan moyy
paseaudu|

uoldnpal moj4

Uo11e1S2I044Y
1e1qey ueuedu
/a1enbe jo uoipniysag

spue|s| jo
uoljeplosuo)

sjood daap
Jo uoneasn

uofNpal
uswipas

peo| Juawipas pue
paq u1 aseadu|

Buluasieod pag

J210BJIBYD [2UUBYD
ul aduey)

Buimo.ieu
|auuey)

3uluapim

uoisoJa
|auueyd

Aungersus
|]suuey)

uolsiou|

Water Quality

Flow

Morphological

Sediment

Channel

Source: Uncovering sand mining's impacts on the world's rivers, WWF 2018
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: Is 1t possible to detect
research question sand mining activity
from freely available

satellite data?






8 2) High resolution imagery shows
the typical signatures of sand
I mining, including scarring, pitting,
i mounds, deep grooves in the sand,
*|heavy vehicles and their tracks.
RS I < .

4 mining
footprint

b) Sept. 2022

challenges & intuition

o

3) Likely to be the remnant of
a mine washed out by the
previous monsoon flood
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@ Annotation confidence - low @ clouds/haze '@ clouds/haze - Yes @ Annotation confidence

@ Annotation confidence - high @ Mining actih @ Annotation confidence - high @ Mining acti\

@ Mining activity - Yes @ Annotation confiden '@ Annotation confidence - high @ clouds/haz: =@ Annotation confidence - high @ Mining acti\

@ Mining activity - Yes @ Annotation confiden

@ clouds/haze -No @ Annotation confidence

@ Mining activity - Yes @ Annotation confiden

@ Annotation confidence - medium @ Mining ¢

@ Annotation confidence - high @ Miningacti = @ Mining activity - Yes @ Annotation confiden

I low data regime!




approach: semi-supervised

learning

Dense sampling
of river basins

Full Supervised:

Target pre-training path

self-supervised
Segmentation
l Head - UNet + ResNet blocks
@ I - ResNet 18/50
L . Semi-supervised use
Model Gym L

pre-trained models:

-  SatMAE
- SSL4EO

l Fine-tuning path
fully-supervised




preliminary results

validation

Model F1 Average i
Precision

U-Net 04884 | 0.5075

SegFormer-BO 04180 | 0.3160

SSL4EO-ResNet18* 04786 | 04793

151

SSL4EO-ResNet50* | 04926 | 0.5711

SATMAE-Large* 0.5327 | 0.5582

101

70 75 80 85 920 95

*xpre-trained models Using a spatially held-out validation set to assess performance



preliminary results

[l Mocel preciiction () FP/FN predicted

l b) RGB ‘ N .Ground truth Uncertain labels




next steps

- Encoding uncertainty in labels

- Expanding the dataset

- Test-time training and other distribution shift
lnvariances

- TIterative fine-tuning
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