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Advances In FFGS

The following enhancements are in various stages of development and implementation
based on specific country needs, expressed interest, funding priorities and cooperation:

= Multi-model Quantitative Precipitation Forecast (QPF) use within FFG systems

= Use of satelliteinundation mapping and associated surface soil moisture observations
to adjust FFGS soil water estimation

= Landslide susceptibility and landslide occurrence prediction

= Urban Flash Flood Warning

= Riverine routing and discharge ensemble prediction
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Multi-model Quantitative Precipitation Forecast
(QPF) — BSMEFFGS

Forecast Products
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Multi-model Quantitative Precipitation Forecast

(QPF) — CARFFGS

_ _ Forecast Products
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Multi-model Quantitative Precipitation Forecast
(QPF) — CARFFGS
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Landslide Susceptibility

= Demonstration project for landslide early warning began in 2012 with pilot projectin
Central America.

= Firststep relates susceptibility to landslides to physical characteristics of land surface
for historical landslide events with high resolution data. The relationshipis then
extended to entire country/region.
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Example Susceptibility map with 30-m resolution El Salvadoras part of the Central America FFG System.
Susceptibility categories of low, medium, high and very high.
Results from El Salvador then used throughout Central America.
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E

Landslide Susceptibility

1) From database of historicallandslide events, develop threshold conditions of
antecedent soil moisture condition and precipitation for those known events.
2) Use of real-time FFG system estimates of lower soil moisture and precipitation
to identify at-risk watersheds.
3) And then the landslide susceptibility map to identify critical regions within
watersheds.
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Landslide Susceptibility

= The Central America Landslide
early warning capabilities
implemented within the Central
America FFG System in 2016.

= There are discussion of
extending to South Asia,
Southeastern Asia and Oceania,
and others.

= Historical analysis is data-
intensive, requiring quality
records of landslide occurrence,
l location and other attributes.
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Urban Flash Flood Warning

Currently 50% of the worlds population lives in the urban environment.
This is expected to increase to 70% by 2050.

Builds upon data available from FFGS (precipitation, model conditions) and

includes high resolution modeling in urban area to include both surfaceand
subsurfaceflow routing.
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Urban Flash Flood Warning
Basic Elements

Sub-surface drainage

Natural or modified surface drainage
UPSTREAM SEGMENTS
- 4 Upstream
: Catchment
Side Street Storm U;bani:ed portion
Storm sewer  Sewer Pipe Line of catchment
inlet L J
———
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JUNCTION .
Main Street Storm
Sewer Pipe Line bm
Flow
Direction SV QAT L SR Sl S SO SOy
DOWNSTREAM SEGMENTS

Downstream

Requires information on storm sewer network, including
number of inlets, inlet capacity, storm sewer capacity, and
control.

Requires information on stream or canal
network, capacity, and control structures.
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Urban Flash Flood Warning (Pretoria)

= Used storm sewer network diagram to
define sub-surface network.

= Surfaceand subsurface flow modeled.

= Urban watersheds define at a resolution
of 2 km?2.

= Red watershedsindicate where system
indicates storm sewer overflow.
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Urban Flash Flood Warning (Istanbul)

Gauge-corrected radar-rainfall products from FFGS on
Regional FFGS drainage basins
(FFGS operational at TSMS, Ankara)
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Riverine Routing and Ensemble
Discharge Prediction

= Extracts sub-catchmentrunoff from FFG System and routes
river flow through channel network at high resolution to

estimate discharges.

= Algorithms developed to consider operation of large
reservoirs (requires information on operating curves).
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Riverine Routing and Ensemble
Discharge Prediction

= Ensemble discharge prediction if multiple NWP predictions or ensemble NWP
results from single model are available.

= Longer lead time of NWP predictions is required (> 48hours).

= Biasadjustment on forecast precipitation will also be required.

2015-06-23 00:00 UTC - Streamflow Forecast Ensemble - Outlet 2024511575

140
120
100

80

60

Streamflow (cms)

40

l 20 ‘

08:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 24 Jun 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00
Valid Time (UTC)

I q.‘" b WMO OMM Second Steering Committee Meeting of the SEEFFG System 26— 28 September 2017, Podgorica, Montenegro 14



Riverine Routing and Ensemble
Discharge Prediction

Google-earth
C

Harsit River basin, Turkey
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MapServer-based Forecaster Interface

SARFFG - Southern Africa Flash Flood Guidance System
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MapServer-based Forecaster Interface

SARFFG - Southem Africa Flash Flood Guidance Sysiem
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WEATHER CLIMATE WATER

TEMPS CLIMAT EAU

Thank you

Paul Pilon
ppilon@wmo.int

Ayhan Sayin
asayin@wmo.int
Petra Mutic
pmutic@wmo.int

http://www.wmo.int/ffgs
For more information please visit:

http://www.hrcwater.org

WMO OMM

World Meteorological Organization
Organisation météorologique mondiale
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