Impact ot Seasonal Snow Cover on InSAR Detormation
Measurement of Global Volcanoes
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* InSAR has been increasingly applied to monitoring volcanic deformation over last 30 years because of its high spatial and temporal coverage. R e ee R aricrao o 240
* Seasonal snow cover is challenging for INSAR measurements due to loss of coherence and unwrapping errors.
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3. MODIS Snow Cover vs InSAR Coherence at Laguna del Maule

_ : 2 _ 1
S ‘ TR (a) MODIS B-day Snow Map | 0 (c) Combined Snow Map 100
| H " (500m Resolution) * o) (a00m Resolution) (g) Confusion Matrix
3 ) < : . | rﬁ?
o | S g Logic Q o Make a Confusion Matrix
S o 3 Operator £ = W
. | o & ' < (@)
— §>, : =, Note: Predicted 80 &
% ORI (Al|B) 3 Confusion (MODIS Snow Cover Product) qC)
= ~ o 8 Matrix  |Snow-free|Snow-covered| Other O
: £ - )
G - : o 5 e Setting 1 0 '1A O
o 8 ! 7B17-[1i03 - 2017-01-18 ! _| g . B - =
o . B 70.6°  -70.4° ¢ 8| 5 False | 2 5 60 §
o L . e 1@
° = § S Negative g o
o < - i 5w X
3 ence Map - S Lo () Selected Resampled Coherence < gl§ True 0 g =
o , A N SCD:E Map (a00m Resolution) % 2 _ g 4 i 40 CEG
Ll 3% a2 ) £08 Negative | 6 & =
& “ ‘ ‘ ‘ “ of a4l 5 Threshold g s £ c S
> : U - O ——
- L (LRI QB | ¢ 8% & 5 - 7
udt o B o o =
2017  APR JUL OCT 2018 APR JuL OCT 2019 % — E Resample § -70.6 .70_4h 2 0 LCs:3
i S o W Other (0.0%
» MODIS Daily Snow Cover Products == 1 (o snow . S E . g SR
. snow 5 S ;
at LdM show a seasonal trend, with 1 (cloud) o . : n 3 S FN (26.5%)
loud L duri inter: 2 (night o | < (e) Senting|-| o TRENH: =z m B TP (57.9%)
clou (ye OW) uring winter, m -3 (bad data) : ;. Value Distribution 1 ) ! o B FP(11.7%) L0
S 00 02 04 06 08 10 -70.6 -70.4
» MODIS 8-Day Snow Qoye( Products maximise Fig. 4 [left] Data flags of MODIS Daily (a) and 8-day Snow Cover products. Fig. 5 [right] An example of the comparison process between MODIS 8-day snow map and Sentinel-1 INSAR coherence.
the snow cover and minimise the cloud cover.
Fig. 6 [bottom] Temporal evolution of confusion matrix statistics (percentage of TP, FP, FN, TN) with different interferograms in 2017-2018. Black lines: the length of interferograms.

(a) Performance: 12-day interferograms. (b) Samples: interferograms starting from the same date (2017-03-23)
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Time-span Requirement: 12-480 days Fig. 7 Networks of LdM based on MODIS 8-day snow products with 3 optimization steps (50 x50 km?).
Total Connections: 17033 pairs intererometric Network (Full Netword

Step 1: Filter S1 epochs using MODIS
if MODIS Snow Coverage <= 80%:
epoch selected;
else: skip;
Connection Remain: 6222 pairs, Fig 7 (a).

* Seasonal snow cover affects nearly 50% of global volcanoes, specifically in
high latitude and altitude regions, posing significant challenges to INSAR
time series analysis (Section 1).

 Comparison with OVDAS GPS observations shows that InNSAR has the ability
| 1 =/ to provide reliable deformation at LdM, but the auto-processing system
o [f. e underestimated it (Section 2, Fig. 3).
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Step 2: : Filter S1 interferograms using MODIS

if predicted coherence >=80%: * MODIS snow maps show a strong References
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