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1. Introduction
Orographic precipitation mechanisms (Houze Robert Jr,2012)
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2. Study Area

Rwanda: located in Central-
East Africa

Coordinates :1°04’ -2°51'S,
28°45' -31°15°E

Area: 26,338 sg. km
Rainfall annual amount =

800 -1400 mm
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3. Data Collection and Methodology

Spatial rainfall distribution using IDW WRF Modeling system flow chart
method
November 30th, 2011 Rainfall Event Distribution “‘®F 1. WRF Pre-Processing System 2 Run WRE 3. WRE Post-
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For verification: Threat score, Bias score, Root Mean
Square Error and Mean Absolute Error were used
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3. Data Collection and Methodology
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4. Results and Discussions
a. Sensitivity of WRF to different CPS

Plots for WRF Accumulated Rainfall using S various CPS
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b. Model Skilfulness Verification

Threat Score(TS)
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c. Sensitivity tests with modified topography

Plots for Terrain Height from WRF output

Actual Topography AT to 1400m - Fist
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Rainfall Results

Simulated accumulated rainfall in 24 hours

with AT and 4 Experiments

Accumulated rainfall from 00 UTC on 30 Nov to 01 Dec UTC(BMJ)
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Influence of topography on wind field

wind direction & speed (AT) wind direction & speed (RT)

Wind Flow at 800hPa (Actual Topography) Wind Flow at 800hPa (RT to 1400 m-flat)
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Vertical Cross Section Analysis(ctd)

Cloud and Rain water mixing ratios at Vertical velocity and wind vectors at
10 UTC (12pm) 10 UTC (12 pm)

Cloud and rain water mixing ratios
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Vertical Cross Section Analysis (2"9)

Cloud and Rain water mixing ratios at

14 UTC (4pm)
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Vertical Cross Section Analysis (2"9)

Cloud and Rain water mixing ratios at
17 UTC (7 p.m.)
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5. Conclusions

 The BMJ cumulus performed Orographic Mechanisms observed for
better than other CPS Rwanda on 30 November 2011

 WRF/BMJ has high performance Seeder-feeder Mechanism
on low rainfall amount (0 to
20mm) i
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Satellite pictures from METEOSAT-9 _
Nov-30-2011 00: 12 UTC Nov-30-2011 03: 12 UTC Nov-30-2011 06: 12 UTC




2. Synoptic conditions analysis (domainl)

Sea Level Pressure on 30 Nov 06 UTC Wind field and water vapor mixing ratio at
with an interval of 2hPa 850hPa
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d. Vertical Cross Section Analysis

Cloud and Rain water mixing ratios at

01 UTC (3 am)
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3. Data Collection and Methodology
Statistical Verification of WRF Model

1. Threat Score (TS) TS = — Hits ,
Hits+False alarms+Misses
2. Bias Score (BS) BS = HitSJr_False,alarmS
Hits+Misses
_ (S—0)2
3. Root Mean Square Error (RMSE) RMSE = \/Z?:l -

4. Mean Absolute Error (MAE) MAE = Z/%/



3.Diurnal Variation of Low —level wind field (AT)

wind vectors field and RH at 06 UTC(8am) wind vectors field and RH at 12 UTC(2pm)
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