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Sensitivity Experiments of Digital Elevation Models: toward the Identification of

Topographically Induced Self-organization Structure of Linear Shaped Convective Systems
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Akiyuki ONO, Kosei YAMAGUCHI, and Eiichi NAKAKITA

Synopsis

Complex topography can force lift up moisture air and cause convection initiation of linear-
shaped convective systems. The current study conducted sensitivity experiments of the digital
elevation models (DEM) for three heavy rainfall events to examine the topographic effects in
terms of accumulated rainfall, and multifractality of water vapor flux and turbulence kinetic
energy (TKE). The results showed that the accumulated rainfall of the experiments in which
the terrain height was obtained by 30 m resolution DEM got greater than the one with
coarser resolution DEM, especially near or the downstream side of the steep slope. The
former experiments showed a much amount of topographically induced vertical moisture
flux, causing the strong updraft and the resulting compensating flow. Multifractal analysis
revealed that water vapor flux and TKE on the organization of rainfall systems show strong

multifractality, which corresponds to increasing moisture inflow and upscaling the clouds.
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Fig. 1 6hr accumulated rainfall for (a) K12, (b) H14
obtained by xrain composite data. (c) shows 12hr ac-
cumulated rainfall for N98 obtained by radar-amedas

analysis rainfall data.
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Fig. 2 (a), (b), and (c) illustrates the computation region of K12, H14, and N98, respectively. (d) shows the skew-T

plot and the vertical profile of wind direction near the convection systems obtained by MSM analysis on 15UTC,
14 Jul. 2012. (e) and (f) was obtained by MSM analysis on 15UTC, 19 Aug. 2014, and DSJRAS5 on 19 UTC, 26
Aug. 1998. Red and blue line indicates the dry and moist adiabatic line every 5 K. Full and half barb indicate 5,

2.5m s~ !, respcectively.
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YERWE. 27 LB N12: 600 x 600 x 61,
H14: 620 x 660 x 81, N98: 700 x 700 x 61 & L7-.
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Fig. 3 (a), (b) and (c) indicate the difference of the elevation in the computation for K12, H14, and N98, respectively.
Red color shows that the elevation based on SRTMGLI1 got higher than the one on G30. (d), (e), and (f) shows the

accumulated rainfall in the computations using G30. (g), (h), and (i) also the same but in the ones using ST1.
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Fig. 4 Orographic moisture transport and the wind at the lowest layer of (a) K12, (b) H14, and (c) N98 in the

computations using G30. (d), (e), and (f) also the same but in the computations using ST1. Full and half burb

indicate , and 1 m s™!, respectively.
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Fig. 5 Time series of the multifractal index of water vapor flux in (a) K12, (b) H14, and (c) N98. The time “00:00”

corresponds to the time when the rainfall intensity over 50 mm h™'was observed for the first time. (d), (e), and (f)

also the same but the one of TKE.
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Fig. 6 (a) Rainfall intensity at FT=15600s in the compu-
tation using ST1. (b) is also the same but at FT=19200s.
Orange square shows the target region of multifractal

analysis.
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Fig. 7 (a) Color and blue contours shows vertical motion
[ ms~!], and total precipitation particles mixing ratio
[ kg kg~'] on the vertical cross-section shown in Fig.
6 at FT=17400s. (b) also the same but at FT=19200s.
Green area indicates topography. Full and half barb

means 5, 2.5 ms~!, respectively.
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Fig. 8 (a) Water vapor flux, (b) pressure perturbation
and horizontal wind on the vertical cross-section at
FT=19200s.
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Fig. 9 (a) TKE, (b) equivalent potential temperature
and horizontal wind on the vertical cross-section at
FT=19200s.
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