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Data and processing flow
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Least squares setup G | Ly

Wegener Center

Standard formulation of slant total delay:

STD(e, @) —my(€)ZHDy — mgy(€)[cosa Gyy + sin a Ggy] = my, (€)ZWD + mgy, (€)[cos a Gy + sin a Gg| + e

STD... slant total delay

€,a ... elevation, azimuth

my, my, ... hydrostatic (H) and wet (W) mapping function (GMF, Bohm et al. 2000)
ZHD, ... apriori zenith hydrostatic delay (Saastamoinen 1976, Davis et al. 1985)

Mgy, Mgy - hydrostatic (H) and wet (W) gradient mapping function (Chen and Herring 1997)
Gyy, Gey ... apriori hydrostatic gradients (north, east)

ZWD ... zenith wet delay
Gy, Gy ... wet gradients (north, east)
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Least squares setup G | Ly

Wegener Center

Standard formulation of slant total delay:

STD(e, @) —my(€)ZHDy — mgy(€)[cosa Gyy + sin a Ggy] = my, (€)ZWD + mgy, (€)[cos a Gy + sin a Gg| + e

Applied Constraints:

0=ZWD(t,) = ZWD(tg-1) + w Differences between epochs are constraint for
0 = Gy (ty) — Gy(ty—1) + vy all unknown parameters — relative weights are

determined by variance component estimation.
0= Gg (&) — Gg(t—1) + wy
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Least squares output
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ZWD,

ZWD(t,), Gy (t),Gr(t
Gradients (tk), Gy (tx), Gg (L)

Least squares solution is computed
independently for each station s
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High-resolution gridded zenith delay and Gy
gradients
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Taylor series expansion of ZWD at each station position xg

ZWDy(x) = ZWD(xg) + VZWD (x —x) + ...
X

N

Approximation of VZWD with %[GN Gel

02 1
ZWDy(x) =~ ZWD(x) + C [Gy Gel(x —x5) + ...
Variance propagation and weights
03 Szwp Ozwpay Ozws|[, L
2 _ Ax & Ay » ~2 ~ — Gy _ i
() = 1 e 7GE] . 82 Gavee ||c Ws = —
~2 Ay » S
O'@E C GN
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High-resolution gridded zenith delay and M
gradients
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Merging of individual ZWD fields

04 1

Steps 01 — 05 can be computed
for arbitrary positions x
Derivation of Gy and G from VZWD

05 1 16 6ol = vzwD() - C

2024-04-30 High-resolution zenith delay and tropospheric gradient fields track precipitation during heavy local-scale rainfall events 9



grid domain
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High-resolution gridded gradient fields

Result of stochastic interpolation - gradients
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High-resolution gridded zenith delay fields

Result of stochastic interpolation — zenith wet delay
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