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Figure S1. The time-dependent of lhs term, rhs terms and their sum in (2.24) with φ = Sd
for constant-density cases A(first row) and B (second row) conditioned at three representative
reaction zone at ĉ = 0.2, 0.5 and 0.88 (left to right columns). All terms are normalized based
on a length unit of δF , a speed unit of SL and a density unit of ρu.
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Figure S2. Time-dependent terms in (2.24) with φ = Snd (i.e normal diffusion contribution to
displacement speed) similarly plotted as in figure S1.
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Figure S3. Time-dependent terms in (2.24) for φ = SWd (reaction contribution to
displacement speed) similarly plotted as figure S1.
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Figure S4. Time-dependent terms in (2.24) with φ = ∇·n (curvature) similarly plotted as in
figure S1.
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Figure S5. Time-dependent terms in (2.24) for φ = |∇·n| (absolute curvature) similarly
plotted as in figure S1.
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Figure S6. The ĉ-dependency of surface-averaged quantities 〈φ〉
s
|ĉ,t for each of five

φ = [Sd, S
n
d , S

c
d, |Scd|, SWd ] conditioned at three representative time instants at t/τ∗F = 0.045,

0.605 and∞ (left to right columns) for constant case A (top row) and B(bottom). All terms are
normalized by SL
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Figure S7. The time-dependent of surface-averaged quantities 〈φ〉
s
|ĉ,t for each of five

φ = [Sd, S
n
d , S

c
d, |Scd|, SWd ] conditioned at three representative reaction zone at ĉ = 0.2, 0.5

and 0.88 (left to right columns) for constant-density case A (top row) and B(bottom). All terms
are normalized by SL

Figure S8. Snapshots of the c-field of in the constant-density case A at two transient instants
of (a) t = 0.8τF and (b) 1.6τF and (c) at the fully-developed state of t∞. Five black lines show
iso-surfaces of c=0.05, 0.2, 0.4, 0.8, and 0.95 from left to right.
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