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Data resolution and CI identification ﬂ(IT

Karlsruhe Institute of Technology

The impact of increased spatial data resolution on the detection
of the initiation of convection

»2Adjustment method“ algorithm relates GPS IWV data to radiosonde
profiles (S. Khodayar)

Example: 1200 UTC on 29 June, 2005, CSIP domain
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There is more fine scale information within the humidity field when
“assimilating” the GPS and radiosonde data.
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Data resolution and CI identification ﬂ(IT

Karlsruhe Institute of Technology

The method allows better estimates for the likelihood and location of deep
convection when using it to calculate convection-related indices, parameters
quantifying stability, convection inhibition and triggering of convection.
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Cloud and precipitation tracks are found where CIN is lowest and trigger temperature is
reached.
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Karlsruhe Institute of Technology

Data resolution and CI identification ﬂ(IT

Validity of the method over mountainous terrain
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Detection of Cl in complex
terrain during COPS IOP 8b

15 July 2007; 11:00-12:30 UTC
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Prerequisites for CI

AT

Karlsruhe Institute of Technology

Cross section calculated from interpolated surface measurements
at the time the Birmingham tornado develops during CSIP.
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Wind shear and CAPE are most pronounced north of the warm front
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Prerequisites for CI ﬂ(IT

Karlsruhe Institute of Technology

Birmingham tornado: Instability and shear necessary for rotating upsdrafts
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High wind shear and high helicity north of the front

Convective cells are activated when passing the front northward
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Vertical motion and humidity (fluxes)

AT

Karlsruhe Institute of Technology

Which kind of vertical transport structures dominate within the PBL?
Classification of thermal updrafts and downdrafts from aircraft transects from VERTIKATOR
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Results

Total numbers of updrafts and downdrafts during fully developed CBL

Humid downdrafts and dry updrafts dominate in the middle of the CBL

similar frequencies of all types in upper CBL
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Vertical motion and humidity (fluxes)

AT

Karlsruhe Institute of Technology

Vertical profiles of variances and covariances (fluxes) within the PBL
over complex terrain during VERTIKATOR.
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Vertical motion and humidity (fluxes)

AT

Karlsruhe Institute of Technology

Variability of turbulent heat fluxes above flight sections over the Black
Forest and the Rhine valley at different heights.
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Convective clusters ﬂ(IT

Karlsruhe Institute of Technology

Downdraft of WARM and DRY air outside the core a convective cell
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Convective clusters ﬂ(IT

Karlsruhe Institute of Technology

Downdraft of WARM and DRY air outside the core a convective cell
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Convective clusters ﬂ(IT

Karlsruhe Institute of Technology

Secondary convection initiated far away from the subsiding warm and dry air
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Convergence zones and CI

AT

Karlsruhe Institute of Technology

About convergence zones, moisture convergence, scale interaction and
scale superposition: The COPS cases IOP 8b and 9c
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Convergence zones and CI ﬂ(IT

Karlsruhe Institute of Technology

A mesoscale surface low moves over the COPS area from SW to NE
resulting in convergent flow
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Convergence zones and CI

Mountain scale convergence
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Karlsruhe Institute of Technology

Synoptic scale convergence
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Convergence zones and CI

AT

Karlsruhe Institute of Technology

The convergence zone indicated by increasing vertical wind and increasing
surface near humidity moves slowly eastward over the Black Forest
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Convergence zones and CI ﬂ(IT

Karlsruhe Institute of Technology

The convergence zone is generated by superposition of mesoscale and
mountain scale convergence and indicated by increasing vertical wind and
increasing surface near humidity. It moves slowly eastward over the Black
Forest.
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Convergence zones and CI

AT

Karlsruhe Institute of Technology

Wind and temperature 10 UTC
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Convergence zones and CI

AT

Karlsruhe Institute of Technology
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Con nc nes and CI
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Convergence zones and CI

AT

Karlsruhe Institute of Technology

Vertical cross section at Hornisgrinde latitude at 09 UTC
Surface near humidity maximum and lifting area moving east
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T Y 5%
N G xﬂ : : '

N

Vertical wind speed

KIT — die Kooperation von Forschungszentrum Karlsruhe GmbH und Universitdt Karlsruhe (TH)

spez. Feuchte (entlang 48.625N) 2007-07-20 0900 UTC

% 1HE T4 7BE 18 BE B3 B4  BGE  BBE [3 3

Specific humidity

_ in der Helmholtz-Gemeinschaft

,It Forschungszentrum Karlsruhe @ Universitat Karlsruhe (TH)

Forschungsuniversitadt + gegriindet 1825




Convergence zones and CI ﬂ(IT

Karlsruhe Institute of Technology

Vertical cross section at Hornisgrinde latitude at 10 UTC
Surface near humidity maximum and lifting area moving east

Vertikalwind (entlang 48.625N) 2007-07-20 1000 UTC spez. Feuchte {entlang 48.625N) 2007-07-20 1000 UTC
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Convergence zones and CI ﬂ(IT

Karlsruhe Institute of Technology

Vertical cross section at Hornisgrinde latitude at 11 UTC
Surface near humidity maximum and lifting area moving east

7000 10

B
30001

2000

T4E T.6E T.8E BE 8.2F B4E B.BE

Vertical wind speed

KIT — die Kooperation von Forschungszentrum Karlsruhe GmbH und Universitdt Karlsruhe (TH)

spez. Feuchte {entlang 4B.625N) 2007-07-20 1100 UTC

7000

4000

3000

76 THE [3 BIE  BAE

MSpecific humidity |

_ in der Helmholtz-Gemeinschaft

,It Forschungszentrum Karlsruhe @ Universitat Karlsruhe (TH)

Forschungsuniversitadt + gegriindet 1825



Convergence zones and CI

AT

Karlsruhe Institute of Technology

COSMO-DE does not simulate any Cl and precipitation in this case

JOPPLER RADAR COMPOSIT
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Convergence zones and CI

Why is there no Cl in the model?
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CI over Complex Terrain: Lessons Learned ﬂ(IT

Karlsruhe Institute of Technology

The chain of processes leading to convection initiation
over complex terrain

Differential heating of slopes within the mountain range
Generation of slope and valley winds
Forming of convergence zones over the ridges (moisture convergence)
Eventually interaction with larger scale convergence
(gust fronts, MSCs, synoptic scale convergence)
Strong locally lifting over the ridges
Exceeding the trigger temperature
Lifting to the LFC
Deep convection

Ongoing transport of humid air from the lower PBL via valley paths
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CI over Complex Terrain: Lessons Learned ﬂ(IT
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