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Advanced Functionalities

e 0. Multi-Model QPF

e A. Urban Flash Flood Warning

* B. Riverine Routing

e C. Landslide Occurrence Prediction

e D. Seasonal to Sub-seasonal Runoff and Flow Forecasting



0. Multi-Model QPF

Example from the Black Sea Middle East (BSMEFFGS)
QPF from 3 operational NWP models available to forecasters
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0. Multi-Model QPF

Example from the Central Asia Region (CARFFGS)
QPF from 2 operational NWP models available to forecasters

Product Console - Forecast Products
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0. Multi-Model QPF
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A. Urban Flash Flood Warning

: : Gridded Precipitation

Input and other local /C 2o forecasts) from FFGS
rainfall input

High Resolution Saoill Initial States
Water Model from FFGS

_ Urban
Urban Routing Model infrastructure and

(surface and subsurface) control data

High res DEM and
spatially-
distributed data

B3 UFFWS

B : FFGS

Displays
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A.1 Basic Technical Elements UFFWS
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A.1 Basic Technical Elements UFFWS
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A.2 Demonstration of Feasibility
(City of P@ria
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A.2 Demonstration of Feasibility

City of Pretoria
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A.2 Demonstration of Feasibility
(City of Pretoria)

A R S e L° A




A.2 Demonstration of Feasibility
(City of Pretoria)
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A.3 Example Surface Drainage Flow

Pretoria SRO - Olhr 2014-03-12 00:00 UTC




A.4 Use for Flood Hazard Mitigation

Gabion-Dam Site

Upstream Channel Section

Channel Section

Application to Tegucigalpa, Honduras, for flood hazard mitigation

Only Surface Storm Drainage through Streams and Streets

RETURN PERIOD:100, BASIN ID:2048000213, MONTH:May

B R > . . 70
PRI = o Urban watersheds defined at a resolution N B ¥
. ~— % * Rt g o I};‘;aﬁr:;i;z:?:&hss-HmabanOU«nslream Gabion E! J.
o vewhetrt W 560,01 k2 \
Street Ditches and Small Dams modelled

Watershed ofinterest
h /d:\ﬁﬁ Jjﬁ?’“l -
P . = TR :
" %‘____;____x-;% = : HeI:(:)water - % xé
2 (oS PRI _sub-basin
SO A A =eTewgies
Pl "_’ £ 1\
.. f_:."" | T $¢ 3
L S T AN N
VTS T

Downstream
sub-basin

23 May 2018

HRC 15

15



A.5 FFGS Implementation

FFGS application to Cendere Basin, Istanbul.
Only Surface Storm Drainage through Streams and Streets

Urban watersheds defined at a resolution
of 0.25 km?>.
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B. Channel Routing for FFGS

Goal:

To provide capability to forecast flow discharge at pre-specified locations along the channel
network of selected river basins and to train forecasters and others on the use of
information

Prerequisites:
1. Mesoscale numerical weather prediction forecasts (single or ensemble forecasts) for
FFGS ingest (countries and the RC)

2. Selection of a specific river basin and forecast points within the river basin (countries
and the RC)

3. Information at sites of the river channel and reservoir information for those reservoirs
included (countries)
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B.1 Riverine Routing Sub-system
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B.2 Type of Channel Routing

Diffusive S

Steep slopes (> 0.01-0.001) 02 Kinematic 4

Kinematic routing aQ n 0C,) n gAa—h _ ﬁ S+gAS= 6
dt dx dx

Mild Slopes (>0.0001)
Diffusive Routing (Muskingum-Cunge)
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B.3 Type of Interface: Simulation
Products

PANDHNM v1.0p - Panama Distributed Hydrologic Model System
Experimental Interface of the Hydrologic Rezearch Center
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B.3 Type of Interface: Ensemble
Traces and Table

PANDHM v1.0p - Panama Distributed Hydrologic Model System

Experimental Interface of the Hydrologic Research Center
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B.3 Type of Interface: Forecast Maps

PANDHM v1.0p - Panama Distributed Hydrologic Model System
Experimental Interface of the Hydrologic Rezearch Center

Resetio Current [Year: 2016

Month: |10 Diay: (10

Submit

| -1 ¥ear || -1 Month || -1 Day || -12 Houwr || +12 Hour || +1 Day || +1 Menth || +1 Year |

Foracast
min 25 & TS max
Leadtime q 1 1
oshr
“vailkd Thime: S018-10-10 Sl UTC alld Thme: B0 18-10-10 0200 UTC ‘Wil Thme: 30 78-10-10 S8 UTC “alld Thme: 3018-10-10 8200 UTC “ailld Thme: 50181010 000 UTC
Teat Unawallabls Tewt Unavallabls Text Unawallabls TextUnavallabls Text Unawallabls
0 .
Bk -y e
=
12nr s o 4 na
- \-:J =
e
=g 1 i
i
“alkd Three: 30181010 1200 UTC alld Thme: Br18-10-10 1200 UTC Wil Thee: 30181010 1200 UTC alld Thme: 3018-10-10 12200 UTC alld Thee: 30481010 1200 UTS:
Taat Uinawallshis Tewt Uinavallahis Taat Unawallahis Text Uinawallahls Taxt Uinawallahis
18hr
Vel Thmee: 20181010 15200 UTT ikl Thme: D018-10-10 1500 UTC Wl Thmee: 20 1E-10-10 1500 UTC ekl Thme: 2018-10-10 1500 UTC il Thme: 20181010 1500 UTS
Teat Unawallabls Tewt Unavallabls Text Unawallabls TextUnavallabls Text Unawallabls

HRC

22



B.4 Reservoirs and Lake Levels

23 May 2018

Reservoir Storage/Release Module for the Routing Component
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B.5 Influence of Hydrologic Model
Parameters

Hourly simulation of discharge (blue line) with unadjusted model parameters, compared to
observations (black line) — Hourly Streamflow Observations Important for Calibration
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C. Landslide prediction using FFGS output

e C.1 Susceptibility map development in a region with
an adequate database (El Salvador, Central America)
(completed)

e C.2 Real Time landslide prediction using FFGS rainfall
and soil water thresholds in El Salvador (completed)

* C.3 Generalization for Central America and
implementation/demonstration in CAFFG (on going)

 C.4 FFGS Product Console for Landslide Assessment



C.1 Susceptibility Mapping
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C.2 Real-time Occurrence Prediction based on
FFGS Rainfall and SM
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C.4 Product Console

Design and Implementation Status of Current Advances
Landslide Module operational in CAFFG System

REGIONAL||LST - 24 hr 2017-07-15 12:00 UTC REGIONAL
[L.ST Index
1.00

ASML - 96 hr 2017-07-15 12:00 UTC REGIONAL[MAXP - 24 hr 2017-07-15 12:00 UTC




D. Seasonal to Sub-seasonal Ensemble Forecasting

Seasonal Forecasting of Snowmelt and Rain Runoff

Assessment Date 1 April 2017
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Tajikistan 2017 Assessments
June 2017
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D.1 Seasonal to Sub-Seasonal Ensemble Runoft and
: | OW P re d I Ct l O n Ensemble Forecast Time Series for a 84.63-km? basin (1 April 2017)

InteraCtive Maps for BASIN/SNOWGAUGE 1000610712/38715
Runoff Volume | ‘

+ e § § FEIM ] R
= 100
. o
L ie ot
s lire B
=}
=0
: X =
e
40

3]

_________
g OG0T 0615 oFio

I |
_,\____',Inﬁ,l bt ':,:.,_.,l:@lidrbmmgq,hjarﬁ __________ : Lﬁm ........ H A JJ,% H e

[ W Median Runoff and River Flows (South Tajikistan)




E. Inundation Mapping for SM Estimation

MRC FLASH FLOOD GUIDANCE SYSTEM - MRCFFG
In Operation Since 2009
Development/Implementation/Training: Hydrologic Research Center
Purpose: Provide Regional Products with High Resolution to Forecasters in
Thailand, Lao PDR, Cambodia and Vietham to Provide Real-Time Warnings for Flash Floods
Sample Products for Flash Flood Prone Basins Delineated in Vietham
(Son Ti all in Northern Vietnam_in October 2012)
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E. Inundation Mapping for SM Estimation

STANDING WATER CORRECTIONS TO MODEL SOIL WATER

FROM NASA PRODUCTS

MODIS-Based MRCFFG Modeled
Observed Inundation Area in Cambodia Drying Surface Soil Water in Cambodia

R L O : S S~ [ ASM - 06 hr 2011-10-18 18:00 UTC CAMBODIA]

Tonle Sap
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E. Inundation Mapping for SM Estimation

Posner et al. Remote Sens. 2014, 6, 10835-10859 — Open Access

WA s 2 1 1 1 T 1

I Assimilated
I ot Assimilated

NS
(=1

350

Method: Assimilation of saturation of upper soil in catchments with
inundation greater than 85% and use of soil model to adjust
lower soil water.
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