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1. Introduction

* Orographic effect refers to weather conditions triggered by changes to air flow
when topography of land forces air upward.
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- High altitude regions as flood prone areas due to heavy rains and

- Low altitude regions as drought areas due to less rains

* |n this study, WRF model was used to assess basic mechanisms by which high
mountains affect rainfall distribution in Rwanda



Weather Research Forecasting (WRF)-Practical Focus for
Earth Observations

WRF is a mesoscale numerical weather prediction model suitable for a
wide range of studies in weather simulation
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Benefits of a comprehensive EO => Improve our ability to:
* Monitor the earth
* Understand and predict changes to earth



Orographic precipitation mechanisms (Houze Robert 1r,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 =

3800 -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 WRF 3. WRF Post-

Processing
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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

The WRF terrain height (AT and 4 RT

Plots for Terrain Height from WRF ocutput

experiments Simulated Rainfall in 24hrs (AT and RT)

Accumulated rainfall from 00 UTC on 30 Nov to 01 Dec UTC(BMJ)
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d. Vertical Cross Sections Analysis
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Vertical Cross Section Analysis(A-A’)

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

Vertical Cross Section Analysis (A-A’)

Cloud and Rain water mixing ratios at Vertical velocity and wind vectors at
11 UTC (1 pm) 11 UTC (1 pm)
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Vertical Cross Section Analysis (B-B’)

Cloud and Rain water mixing ratios at

14 UTC (4pm)
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Vertical Cross Section Analysis (B-B’)

Cloud and Rain water mixing ratios at Vertical velocity and wind vectors at
17 UTC (7 p.m.) 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
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6. Take-away message

1. Global system of EO enable development of capabilities to:
**Predict natural hazards;

‘*Prepare for weather emergencies and other natural hazards
**Monitor air quality

2. Orographic effects/rainfall can be used as an ingredient of strategic
planning:

**On water related disasters mitigation and;
**On sustainable use of water resources
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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




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
_ (5-0)2
3. Root Mean Square Error (RMSE) RMSE = \/Z?zl ~

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



