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FLASH FLOODS

e World Meteorological Organization - A flood of short duration with a
relatively high peak discharge

e American Meteorological Society - A flood that rises and falls quite
rapidly with little or no advance warning, usually as the result of
intense rainfall over a relatively small area

e Response time is 6 hours or less

e Alocal hydrometeorological phenomenon that requires:

= BOTH Hydrological and Meteorological expertise for real time
forecasting/warning

= Knowledge of local up to the hour information for effective warning (24 -
7 operation)
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FLASH FLOOD GUIDANCE SYSTEMS

* The implementation of Flash Flood Guidance (FFG)
systems is a program to provide a tool for National
Meteorological and Hydrologic Services to develop flash
flood warnings.

* Addresses the need to provide early warnings for flash
floods in the development of regional or country-wide
approaches to flash flood issues.
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FFG SYSTEM BENEFITS

 Addresses all flash flood prone basins over the area of
interest

e Provides information on rainfall and hydrologic response
of the basin

e Early awareness of impending local flash flood threats
for all potentially vulnerable areas

* Provide rapid assessments of the occurrence (not the
magnltude}:)) of a flash flood

* Only analyzing the occurrence allows for more rapid
mobilization, reduces uncertainty and complexity

 System designed to provide a balance between
quality (accuracy) and value (timely)

Planning Meeting Dev and Impl of Flash Flood Guidance System for SE Asia 20-23 Nov 2017 4



LOCAL DATA
- Radar
- Gauge
- Forecasts

(NMHS &
other sources)
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DEFINITION OF KEY FFG PRODUCTS

Flash Flood Threat - rainfall of a given
duration in excess of the
corresponding Flash Flood Guidance

Flash Flood Guidance - volume of
rainfall of a given duration (1-6
hours) over a given small catchment

that is just enough to cause minor value (existing/past or “forecast”
flooding at the outlet (bank full flow) rainfall)
FFG = INDEX FFT = INDEX

PEFT - 06 hr 2014-07-20 O06:00 UTC . VIETNAM

FFCG - 06 he 2014-07-20 O6:00 U'TC VIETNAM
. m/DGhe
250.00

DN

»»»
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BANK FULL FLOW

Bank full flow is a conservative measure of flooding as it may not be associated

with significant flood damage.
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FLASH FLOOD POTENTIAL

» Potential based on static indicators - basin
characteristics

e Soil type
e Land cover/land use
e Slope

 Stream characteristics — hydraulic depth, bankfull
width

 Potential based on dynamic indicators - e.g. soil
moisture, rainfall

* FFG system provides access to all these data
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KEY TECHNICAL COMPONENTS FOR THE STANDARD FFG SYSTEM

Real-time Precipitation Rainfall Data Processing
Inputs
Satellite Rainfall Quality Control
Radar (as available) Merging
Gauge (as available) Bias Adjustment
Basin Precipitation
Air
Temperature
\ 4
| Snow Model |
* Spatial GIS Data Analyses
Soil
Flash Flood H‘h = Moisture | Basin Delineation
Guidance Model Model Parameter Estimation
(Terrain, LULC, soils,

streams)

Potential

Evapotranspiration
Threshold
fr— c— 'F=||::: - Rﬁo:f (Climatological)

| Guidance Model

SN e b s

Rainfall Forecasts

Flash
:::?::t (Mesoscale Model)
(Forecaster Produced)
G
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STANDARDIZED FFG SYSTEM

e Real-time Satellite Precipitation Inputs

e Global HydroEstimator (NOAA/NESDIS) - short
latency (<30 minutes), IR-based

« CMORPH (NOAA/CPC) for Adjustments to the Global
HydroEstimator, microwave-based

e Snow Model and Snow Cover
« SNOW-17 (NOAA/NWS)

e Soil Moisture Model

e Sacramento Soil Moisture Accounting Model

e Rainfall Forecast Model

e Mesoscale Models - examples WRF, ALADIN, UNIFIED,
HRM
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DATA FLOW SCHEMATIC

Global Satellite
Observations

Cambodia
Surface Data

Lao PDR
Surface Data

/ RFMMC \

Viet Nam
Surface Data

Thailand
Surface Data

Hydro-Estimator
Hourly Global

Rainfall ( REMMC ) E ‘ ]
L Data Server ) MRC
v
' ™
) MRCFFG

Computational Server

v

MRCFFG

\k Dissemination Server JJ

Meteorologists Hydrologists Others
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STANDARDIZED FFG SYSTEM DASHBOARD

Can do animations/loops

Image Products

\

;_flr_lg o ; 

L - Fl
[ P Ty ——r—— ] [

| | Aninale 06 i ASM - 24 Images - (Pop-Lp Windaw) ] | A 06-hr FFG - 24 knages - (Pogr U Window) ]
Real-Time Data Download and Inventory Status
HRC MWGHE Download 'NESDIS GHE Download MRC CAUCE Download “WRF Forecast Download
Nov-09 Nov-10 Nov-11 Nov-12 Nov-13 Nov-09 Nov-10 Nov-11 Nov-12 Nov-13 Nov-09 Nov-10 Nov-11 Nov-12 Nov-13 Nov-09 Nov-10 Nov-11 Nov-12 Nov-13
[N - (R | - A S N —] ] R S —
Real-Time Data Processing Status
HRC MWGHE Data Proceszing NESDIS GHE Data Proceszing MRC GAUGE Data Proceszing 'WRF Forecazt Data Proceszing
e EMmED
PENDING PENDING
Model Processing Status Export Processing Status
SACSMA & FFG Model Processing Text/CSV Exports Image Exports
L ENsBLBLL 0 . ENaRLED
PENDING e ~svecEss
Computational Server Status
Ceneral Info Processing Load CPU Activity Disk Activity Storage
TP Address Hostname Uptime Active Logins 1-Min 5-Min 15 AMin Swap Used User System 10wait Tdle Transfers Read Write Free Used b Used Days to Filled
[ 18418314080 | ossas 010 m}#% | 268% | n4% ISSEERENN 0 579% | le2% | 000% [ m% [ e00ts | 0M0EBs | 7SM4KB: | 1MS6IMB | 1SSLTRMB | ®% |
Dissemination Server Status
Ceneral Info Processing Load CPU Activity Disk Activity Storage
TP Address Hostname Uptime Active Logins 1-Min 5-Min 12 Min Swap Used System - H Tdle Transfers Read Write Free Used b Used Days to Filled
L' | | | | | Lo | | | ___ /|

REGIONAL  CAMBODIA LAO  THAILAND  VIETNAM

Intended for IT staff and forecasters, to get a quick look at the system status -
specifically the real-time data downloads, data processing and server(s) status.
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STANDARDIZED FFG SYSTEM FORECASTER USER INTERFACE

Current Date: 2017-11-13 19:51 UTC Product Date: 2017-10-09 22:00 UTC
Year: 2017  |Month: 10  |Day:[08  |Hour:[22 |REGION: REGIONAL v OPTION: MEDIAN v
| -1 Month || -1 Day || -6 Hours || -1 Hour || +1 Hour || +G Hours || +1 Day || +1 Month |
| Prev 6-hr Interval (18 UTC) || Resetto Current || Next 6-hr Interval (00 UTC) |

Product Console - Main Table

MWGHE L
DT SR— GHE Precipitation Gauge MAP Merged MAP ASM FFG IFFT BEFT
Precipitation
) ) I I s | !
& T - X 4
e e ) el e
1-hr e el el 2 \_ z -
2017-10-09 22:00 UTC 2017-10-09 22:00 UTC 2017-10-09 22:00 UTC 2017-10-09 18:00 UTC 2017-10-09 19:00 UTC 2017-10-09 18:00 UTC
Text: view Text: view Text: view Text: view Text: view Text: view
=1 =1 | | I '
3 3 1 i g |
& & X ‘ :
03-hr e e I L 9 @
" = \
2017-10-09 22:00 UTC 2017-10-09 22:00 UTC 2017-10-09 22:00 UTC 2017-10-09 18:00 UTC 2017-10-0% 21:00 UTC 2017-10-09 18:00 UTC
Text: view Text: view Text: view Text: view Text: view Text: view
| % | | I '
3 1 # L g i L &
3 * 3 * % 4 4 L
06-hr = A = A - - y y
3 3 . \ \
2017-10-09 22:00 UTC 2017-10-09 22:00 UTC 2017-10-09 18:00 UTC 2017-10-09 22:00 UTC 2017-10-09 18:00 UTC 2017-10-09 18:00 UTC 2017-10-09 18:00 UTC 2017-10-09 18:00 UTC
Text: view Text: view Text: view Text: view Text: view Text: view Text: view Text: view
X *
24-hr : \
2017-10-09 22:00 UTC 2017-10-09 22:00 UTC 2017-10-09 18:00 UTC 2017-10-09 22:00 UTC
Text: view Text: view Text: view Text: view
/ Composite Product: taxt, CSV, CSVT SFTP data transfer (requires SFTP Client): EXPORTS/REGIONAL2017/10/09
Surfmet Gauge Observations at 2017-10-09 22:00 UTC
‘Station dentifier Station Name AncumLtllr:ﬁ?D:':‘f-;:ipitatiun Average Temperature (C) Region Latitude Longitude Elevation Enable Precipitation Flag
Mo reports for region Mo reports for region Mo reports for region Mo reports for region Mo reports for region Mo reports for region No reports for region Mo reports for region Mo reports for region

Thumbnails to access a Map Server Interface
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STANDARDIZED FFG SYSTEM FORECASTER USER INTERFACE

Product Console - Model Forecast Products
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DT WRF Forecast FMAP FFFT Product Console
0 | i Baseline Threat
i(l Q - Products
01-hr N - DT  Flash Flood Risk
)
2017-10-09 22:00 UTC 2017-10-09 22:00 UTC 2017-10-09 18:00 UTC !
Text: view Text: view Text: view I
— . .
ﬁ f I | 12-hr
A |
3 n‘.' J .
03-hr S LERe 2017-11-13 18:00 UTC
Lo Text: view
h ¥
2017-10-00 22:00 UTC 2017-10-09 22:00 UTC 2017-10-00 18:00 UTC !
Text: view Text: view Text: view I
- . .
& £ |
4 - ||
06-hr 5 g T 2017-11-13 18:00 UTC
T L Text: view
s
2017-10-09 22:00 UTC 2017-10-09 22:00 UTC 2017-10-09 18:00 UTC !
Text: view Text: view Text: view I
‘| 36-hr
24-hr 2017-11-13 18:00 UTC
'&‘ Text: view
2017-10-09 22:00 UTC 2017-10-09 22:00 UTC
Text: view Text: view
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BASIN DELINEATIONS

6372 sub-basins

Mean area ~180 km?

For Radars ~ 30-70 km?
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[GHE - 4 hr 2017-10-09 22:00 UTC REGIONAL

Precipitation estimates from the
Global HydroEstimator, NOAA

[M\\’GHE -Mhr 2017-10-09 22:00 UTC REGIONAL

CMORPH (micro-wave) adjusted
Global HydroEstimator, NOAA
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GMAFP - 24 hr 2017-10-09 18:00 UTC REGIONAL

Sparse Gauge Data

Mean areal precipitation for

each flash flood basin based
on gauges
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MAP - 24 hr 2017-10-09 22:00 UTC REGIONAL ASM - 06 hr 2017-10-09 18:00 UTC REGIONAL FFG - (03 hr 2017-10-09 18:00 UTC REGIONAL

fraction : ek

10,00

o i

Mean areal precipitation for each Model-based soil moisture for Flash Flood Guidance values for

flash flood basin based on bias- each basin presented as fraction each basin The lower the FFG,

corrected satellite, radar, or gauge of saturation (top 20 cm) the more likely flooding will

estimates occur during a rainfall event
Radars
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IFFT - 03 hr 2017-10-09 21:00 UTC REGIONAL

mm/03hr
100.00|

60.00

40.00
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PFFT - 03 hr

2017-10-09 18:00 UTC

REGIONAL
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mm/03hr
100.00|
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REGIONAL

2017-10-09 18:00 UTC

FFFT1 - 06 hr

REGIONAL

2017-10-09 22:00 UTC

FMAP! - 06 hr

REGIONAL

2017-10-09 22:00 UTC

FCSTI - 06 hr

Model

Information

1%
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FFR1- 12hr 2017-10-09 18:00 UTC REGIONAL FFRI - 24 hr 2017-10-09 18:00 UTC REGIONAL FFRI - 36 br 2017-10-09 18:00 UTC REGIONAL
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TEXT FILES AVAILABLE

BAZIN CIMAPIOL4L01412 OCMAPIOL4L101412 OOAPIOL4101412 Z4MAPIOL4101412 412 CEASMIIOL4101412 4izo1r car cer oLr car o
202290103% 0.00 0.00 0.00 1.23 0.00 0.00 0.1€ 0.71 1€7.74 20€.08 241.20 =§55.00 =$$9.00 =§55.00 0.00 0.00 0.00 0.00 0.00 0.00 =555.00 =§55.00 =$§5.00 0. 0.00
1022901042 0.00 .00 0.00 0.00 e.c0 .28 o.e8 137.10 172,19 204.02 -960.00 -999.00 -966.00 0.00 .00 0.00 .00 0.00 .00 -§59.00 -§65.00 -999.00 0. 0.00
2022901043 0.00 0.00 0.00 0.00 0.00 0.20 0.68 127.08 186.48 184.17 =$69.00 -999.00 -$§9.00 0.00 0.00 0.00 0.00 0.00 0.00 =$99.00 =$§9.00 =959.00 O. 0.00
1022901 0.00 o.c0 0.00 0.00 e.c0 0.1% o.€8 132.69 173.54 -999.00 -§§9.00 0.00 c.c0 0.00 c.c0 0.00 c.c0 -§99.00 -§§6.00 -999.00 0. Q.00
2022901048 0.00 0.00 0.00 0.00 0.00 0.18 0.68 141.81 176.03 =999.00 =$§9.00 0.00 0.00 0.00 0.00 0.00 0.00 =$99.00 =$§9.00 =959.00 O. 0.00
10II90104€ 0.00 o.c0 0.00 0.00 e.c0 0.14 o.€% 141.94 170.49 -999.00 -§§9.00 0.00 c.c0 0.00 c.c0 0.00 c.c0 -§99.00 -§§6.00 -999.00 0. Q.00
2022901047 0.00 0.07 0.18 0.00 0.00 0.21 0.7¢ 79.74 5. 49 =999.00 =$§9.00 0.00 0.00 0.00 0.00 0.00 0.00 =$99.00 =$§9.00 =959.00 O. 0.00
1022901 0.00 o.c0 0.00 0.00 0.00 0.1% e.73 117.49 152.8% -999.00 -§§9.00 0.00 c.c0 0.00 c.c0 0.00 c.c0 -§99.00 -§§6.00 -999.00 0. Q.00
2022901049 0.00 0.27 0.38 0.00 0.00 0.42 0.79 €0.%0 €899 =999.00 =$§9.00 0.00 0.00 0.00 0.00 0.00 0.00 =$99.00 =$§9.00 =959.00 O. 0.00
1022901050 0.00 e.16 0.1% 0.00 0.00 0.40 .78 104.985 129.83 -999.00 -§§9.00 0.00 c.c0 0.00 c.c0 0.00 o.00 -§99.00 -§§6.00 -999.00 0. Q.00
2022901081 0.00 0.00 0.00 0.00 0.00 0.12 0.68 132.73 187.83 =999.00 =$§9.00 0.00 0.00 0.00 0.00 0.00 0.00 =$5%.00 =$55.00 -9§5.00 O. 0.00
1023801082 0.00 o.c0 0.00 0.00 0.00 0.1€6 0.74 111.90 133.13 -999.00 -§§9.00 0.00 c.c0 0.00 c.c0 0.00 o.00 -§99.00 -§§6.00 -999.00 0. Q.00
2022901083 0.00 0.00 0.00 0.00 0.00 0.14 0.72 8878 91.68 =999.00 =$§9.00 0.00 0.00 0.00 0.00 0.00 0.00 =$99.00 =$§9.00 =959.00 O. 0.00
1022901054 0.00 o.c0 0.00 0.00 e.c0 0.1% o.€8 117.99  146€.16 -999.00 -§§9.00 0.00 c.c0 0.00 c.c0 0.00 c.c0 -§99.00 -§§6.00 -999.00 0. Q.00
2022901088 0.00 0.00 0.00 0.00 0.00 0.20 0.68 120.70 147.87 =999.00 =$§9.00 0.00 0.00 0.00 0.00 0.00 0.00 =$5%.00 =$55.00 -9§5.00 O. 0.00
1022901064 0.00 o.c0 0.00 0.00 0.00 0.3 e.70 -999.00 -§§9.00 0.00 c.c0 0.00 c.c0 0.00 c.c0 -§99.00 -§§6.00 -999.00 0. Q.00
2022901088 0.00 0.00 0.00 0.00 0.00 0.20 0.70 =999.00 =$§9.00 0.00 0.00 0.00 0.00 0.00 0.00 =$99.00 =$§9.00 =959.00 O. 0.00
1022901066 0.00 o.c0 0.00 0.00 e.c0 0.20 o.€8 -999.00 -§#99.00 0.00 c.c0 0.00 c.c0 0.00 c.c0 -999.00 -§#59.00 -999.00 0. 0.00
2022901087 0.00 0.00 0.00 0.00 0.00 0.1¢& 0.70 =999.00 =$§9.00 0.00 0.00 0.00 0.00 0.00 0.00 =$99.00 =$§9.00 =959.00 O. 0.00
1022901068 0.00 o.c0 0.00 0.00 e.c0 0.1% o.€8 -999.00 -§§9.00 0.00 c.c0 0.00 c.c0 0.00 c.c0 ~999.00 -§59.00 -999.00 0. 0.00
2022901089 0.00 0.00 0.00 0.00 0.00 0.18 0.71 =999.00 =$§9.00 0.00 0.00 0.00 0.00 0.00 0.00 =$99.00 =$§9.00 =959.00 O. 0.00
1021901070 0.00 o.c0 0.00 0.00 o.00 0.1€ .72 -999.00 -§§9.00 0.00 c.c0 0.00 c.c0 0.00 c.c0 -§99.00 -§§5.00 -999.00 0. Q.00
2022901071 0.00 0.00 0.00 0.00 0.00 0.22 0.9 =999.00 =$§9.00 0.00 0.00 0.00 0.00 0.00 0.00 =$99.00 =$§9.00 =959.00 O. 0.00
1022901074 0.00 o.o0 0.00 0.00 o.00 0.18 .71 ~§99.00 ~§§9.00 0.00 o.o0 0.00 o.o0 0.00 o.o0 ~#99.00 -§§9.00 -999.00 0. Q.00
2022901078 0.00 0.00 0.00 0.00 0.00 0.24 0.72 =999.00 -966.00 0.00 0.00 0.00 0.00 0.00 0.00 =999.00 -566.00 -999.00 O. 0.00
I0zzeoLice 0.00 o.o0 0.00 0.00 o.00 0.1% .70 ~§99.00 ~§§9.00 0.00 o.o0 0.00 o.o0 0.00 o.o0 ~#99.00 -§§9.00 -999.00 0. Q.00
2022901108 0.00 0.00 0.00 0.00 0.00 0.14 o.70 =999.00 -966.00 0.00 0.00 0.00 0.00 0.00 0.00 =999.00 -566.00 -999.00 O. 0.00
1022901113 0.00 o.o0 0.00 0.00 o.o0 0.23 0.67 ~§99.00 ~§§9.00 0.00 o.o0 0.00 o.o0 0.00 o.o0 ~#99.00 -§§9.00 -999.00 0. Q.00
2022901114 0.00 0.00 0.00 0.00 0.00 0.24 0.7 =999.00 -966.00 0.00 0.00 0.00 0.00 0.00 0.00 =999.00 -566.00 -999.00 O. 0.00
1022901116 0.00 o.o0 0.00 0.00 o.o0 0.30 0.67 ~§99.00 ~§§9.00 0.00 o.o0 0.00 o.o0 0.00 o.o0 ~#99.00 -§§9.00 -999.00 0. Q.00
2022901117 0.00 0.00 0.00 0.00 0.00 0.17 0.4 =999.00 -966.00 0.00 0.00 0.00 0.00 0.00 0.00 =55%.00 -555.00 -995.00 O. 0.00
i0zzeo0iile 0.00 o.o0 0.00 0.00 o.o0 0.1% 0.€63 ~§99.00 ~§§9.00 0.00 o.o0 0.00 o.o0 0.00 o.o0 ~§99.00 <§§9.00 -999.00 0. 0.00
2022901119 0.00 0.00 0.00 0.00 0.00 0.1¢ o.70 =999.00 -966.00 0.00 0.00 0.00 0.00 0.00 0.00 =999.00 -566.00 -999.00 O. 0.00
i0az901130 0.00 o.o0 0.03 0.00 0.14 0.€% ~§99.00 ~§§9.00 0.00 o.o0 0.00 o.o0 0.00 o.o0 ~§99.00 <§§9.00 -999.00 0. 0.00
022901121 0.00 0.00 0.00 0.00 . 0.30 0.8¢ =999.00 -966.00 0.00 0.00 0.00 0.00 0.00 0.00 =999.00 -566.00 -999.00 O. 0.00
i0az901132 0.00 o.o0 0.0% 0.00 o.o0 0.20 0.€6 ~§99.00 ~§§9.00 0.00 o.o0 0.00 o.o0 0.00 o.o0 ~§99.00 <§§9.00 -999.00 0. 0.00
2022901123 0.00 0.00 0.00 0.00 0.00 o0.22 0.4 =999.00 -966.00 0.00 0.00 0.00 0.00 0.00 0.00 =999.00 -566.00 -999.00 O. 0.00
1022901124 0.00 o.o0 0.0% 0.00 o.00 0.1% °.72 ~§99.00 ~§§9.00 0.00 o.o0 0.00 o.o0 0.00 o.o0 ~#99.00 -§§9.00 -999.00 0. Q.00
2022901128 0.00 0.00 0.00 0.00 0.00 0.14 0.9 =999.00 -966.00 0.00 0.00 0.00 0.00 0.00 0.00 =999.00 -566.00 -999.00 O. 0.00
1022901132 0.00 o.o0 0.00 0.00 o.o0 0.2% o.€8 ~§99.00 ~§§9.00 0.00 o.o0 0.00 o.o0 0.00 o.o0 ~§99.00 <§§9.00 -999.00 0. 0.00
2022901133 0.00 0.00 0.00 0.00 0.00 0.19 0.7 =999.00 -966.00 0.00 0.00 0.00 0.00 0.00 0.00 =999.00 -566.00 -999.00 O. 0.00
1022901134 0.00 o.o0 0.00 0.00 o.o0 0.1% o.€8 ~§99.00 ~§§9.00 0.00 o.o0 0.00 o.o0 0.00 o.o0 ~§99.00 <§§9.00 -999.00 0. 0.00
2022901138 0.00 0.00 0.00 0.00 0.00 0.28 o.e8 =999.00 -966.00 0.00 0.00 0.00 0.00 0.00 0.00 =999.00 -566.00 -999.00 O. 0.00
I02290113€ 0.00 o.o0 0.00 0.00 o.o0 0.2% 0.67 ~§99.00 ~§§9.00 0.00 o.o0 0.00 o.o0 0.00 o.o0 ~#99.00 -§§9.00 -999.00 0. Q.00
1022901137 .00 .00 .00 0.00 .00 0.17 o.e8 -999.00 -969.00 0.00 o.00 0.00 o.00 0.00 0.00 -559.00 -§56.00 -999.00 0. 0.00
I02290115% 0.00 o.o0 0.00 0.00 o.o0 0.17 o.&4 “§59.00 <§§9.00 0.00 o.oo 0.00 o.oo 0.00 o.oo =$99.00 =§§5.00 =995.00 0. 0.00
901200 .00 .00 .00 .00 .00 0.1¢ o.84 -999.00 -966.00 0.00 o.00 0.00 o.00 0.00 .00 =999.00 -966.00 -999.00 O. 0.00
I0zze0lzae .28 o.28 .28 0.00 o.o0 0.2% 0.51 “§59.00 <§§9.00 0.00 o.oo 0.00 o.oo 0.00 o.oo =§99.00 =§§5.00 =995.00 0. 0.00
1022901240 0.30 o.30 0.30 .00 .00 0.29 .54 -999.00 -966.00 0.00 o.00 0.00 o.00 0.00 .00 =999.00 -966.00 -999.00 O. 0.00
1022901241 0.2¢ 0.26 0.2¢ 0.00 o.o0 0.3z o.&4 “§59.00 <§§9.00 0.00 o.oo 0.00 o.oo 0.00 o.oo =§99.00 =§§5.00 =995.00 0. 0.00
0.5 o.€1 .61 .00 .00 .28 0.8 -999.00 -966.00 0.00 o.00 0.00 o.00 0.00 .00 =999.00 -966.00 -999.00 O. 0.00
4.8 7.585 0.00 o.o0 0.37 0.€% “§59.00 <§§9.00 0.00 o.oo 0.00 o.oo 0.00 o.oo =§99.00 =§55.00 =99§.00 0.7 0.00
1.49 .94 .00 .00 0.28 o.e8 -999.00 -966.00 0.00 o.00 0.00 .00 0.00 .00 =999.00 -966.00 -999.00 O. 0.00
2022901243 0.0 0.0 0.00 o.o0 0.21 o.€5 “§99.00 <§§9.00 <$99.00 <§59.00 <$99.00 <§59.00 <959.00 <§59.00 <999.00 <§59.00 <999.00 <§59.00 <$$9.00 0. 0.00
901780 7.14 36.87 .00 .00 0.5¢ o.€2 201.97 -966.00 -999.00 -966.00 0.00 o.00 0.00 o.00 0.00 .00 -559.00 -§56.00 -995.00 0. 0.00
022901782 €.31 34.47 0.00 o.o0 0.54 o.€5 19€.52 <§§9.00 <999.00 <§§9.00 0.00 o.oo 0.00 o.00 0.00 o.oo =§99.00 =§§5.00 =995.00 0. 0.00
022901783 7.80 45.70 .00 .00 o.98 0.3 161.82 -966.00 -999.00 -966.00 0.00 o.00 0.00 o.00 0.00 0.00 -559.00 -§56.00 -995.00 0. 0.00
2022901726 iz.03 45.92 0.00 o.o0 0.%7 0.5% 170.04 <§§9.00 <$59.00 <§§9.00 0.00 o.oo 0.00 o.00 0.00 o.oo =§99.00 =§§5.00 =995.00 0. 0.00
022901787 12.2% 87.03 .00 .00 o.98 .51 191.3% -960.00 -999.00 -966.00 0.00 o.00 0.00 o.00 0.00 .00 =999.00 -966.00 -999.00 O. 0.00
022901788 13.87 43,64 0.00 o.o0 0.9% 0.51 170.5€ <=§55.00 -999.00 -559.00 0.00 o.oo 0.00 o.oo 0.00 o.oo =§99.00 =§§5.00 =995.00 0. 0.00
022901788 i8.24 55.89 .00 .00 0.99 o.5¢ 150.53 -960.00 -999.00 -966.00 0.00 o.00 0.00 o.00 0.00 .00 =999.00 -966.00 -999.00 O. 0.00
022901792 13.73 51.47 0.00 o.o0 0.5 0.53 194.5€ <§§9.00 <999.00 <§§9.00 0.00 o.oo 0.00 o.oo 0.00 o.oo “§§9.00 <§§9.00 <$59.00 0. 0.00
1022901783 0.7¢ 4.74 .00 .00 .60 .57 . . 189.28 -960.00 -999.00 -966.00 0.00 o.00 0.00 o.00 0.00 0.00 -559.00 -§56.00 -995.00 0. 0.00
2022901794 T7.44 32.93 0.00 o.o0 0.94 0.5% 10€.01 136,04 1€3.€3 <§59.00 <$99.00 <§59.00 0.00 o.oo 0.00 o.00 0.00 o.oo =§99.00 =§§5.00 =995.00 0. 0.00
1022901788 9.29 30.5%9 0.00 .00 0.61 0.58 $7.10 123.03 147.20 -960.00 -999.00 -966.00 0.00 .00 0.00 o.00 0.00 .00 -§59.00 -§55.00 -999.00 O. 0.00
2022501756 15.88 50.22 0.00 0.00 0.5% 0.58% 108,27 13%5.53 1€3.47 =§55.00 =9$$5.00 =§55.00 0.00 0.00 0.00 0.00 0.00 0.00 =555.00 =§55.00 =$§5.00 0. 0.00
1022901797 i1.9% $1.44 0.00 e.c0 0.5% 0.56 111.91  142.57 171.13 -960.00 -999.00 -§66.00 0.00 o.c0 0.00 e.c0 0.00 e.c0 -§99.00 -§65.00 -999.00 0.88 0.00 0.00
2022501758 14.17 31.50 0.00 0.00 0.58 0.48 72.23  52.78  112.81 =§55.00 =$$5.00 =§55.00 0.00 0.00 0.00 0.00 0.00 0.00 =555.00 =§55.00 =$55.00 0.88 0.00 0.00
1022901788 is.82 .01 0.00 e.c0 0.98 0.46 100.94 130.80 152.07 -969.00 -999.00 -968.00 0.00 o.c0 0.00 e.c0 0.00 e.c0 -§99.00 -§65.00 -999.00 0.88 0.00 0.00
2022501828 5.30 26.3€ 0.00 0.00 0.853 0.67 S4.47 118,27 141.£3 =§55.00 =$$5.00 =§55.00 0.00 0.00 0.00 0.00 0.00 0.00 =555.00 =§55.00 =$55.00 0.88 0.00 0.00
i0iig0iele 7.60 37.24 0.00 e.c0 0.58 0.€5 99.75 125.96 151.33 -960.00 -999.00 -968.00 0.00 o.c0 0.00 o.00 0.00 o.00 -999.00 -969.00 -999.00 0.87 c.c0 0.00
2022901830 3.51 18,56 0.00 0.00 0.88 o.%8 101.41 134.0€ 1€4.08 =555.00 =$$5.00 =§55.00 0.00 0.00 0.00 0.00 0.00 0.00 =555.00 =§55.00 =$§5.00 0.8€ 0.00 0.00
1023901831 1.08 13.90 0.00 e.c0 0.7 o.68 117.86 151.98 122.83 -960.00 -999.00 -§68.00 0.00 e.c0 0.00 e.c0 0.00 e.c0 -§99.00 -§65.00 -999.00 0.88 0.00 0.00
0.00 0.00 0.00 0.00 0.48 0.€8 =555.00 =555.00 =$$5.00 =§55.00 =$§5.00 =555.00 =$55.00 =555.00 =$59.00 =555.00 =$59.00 =555.00 =555.00 =555.00 =555.00 0.50 0.00 0.00
1.2z 9.47 0.00 0.00 0.72 o.66 -999.00 -$69.00 -999.00 -§69.00 -999.00 -960.00 -999.00 -§60.00 -999.00 -960.00 -999.00 -960.00 -999.00 -966.00 -999.00 0.8% 0.00 0.00
0.5€ £.53 0.00 0.00 0.53 0.€% =555.00 =§55.00 =$$5.00 =§55.00 =$§5.00 =555.00 =$59.00 =555.00 =$59.00 =555.00 =555.00 =555.00 =555.00 =555.00 =$55.00 0.88 26.22  0.00 0.00
1.69 .12 0.00 e.c0 0.51 o.58 80.02 102,12 124.39 -960.00 -999.00 -968.00 0.00 e.c0 0.00 e.c0 0.00 e.c0 -999.00 -989.00 -999.00 0.83 is.01 c.c0 0.00
0.€2 4.85 0.00 0.00 0.5% 0.%6 =555_00 =555.00 =$$5.00 =§55.00 =$§5.00 =555.00 =$55.00 =555.00 =$59.00 =555.00 =$59.00 =555.00 =559.00 =555.00 =555.00 0.8% 28.33  0.00 0.00
1023901851 1.51 4.93 0.00 e.c0 0.40 o.5% 103.70 131.80 152.50 -969.00 -999.00 -968.00 0.00 e.c0 0.00 o.00 0.00 o.00 -999.00 -§89.00 -999.00 0.77 13.79 c.c0 0.00
2022501882 0.88 4.82 0.00 0.00 0.44 0.70 0.€1 =555.00 =$$5.00 =§55.00 =$§5.00 =555.00 =$55.00 =555.00 =$59.00 =555.00 =559.00 =555.00 =559.00 =555.00 =955.00 =555.00 =$55.00 =555.00 =$§5.00 0.8 28.18  0.00 0.00
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PRODUCT DESCRIPTIONS AVAILABLE

MRCFFG Real-Time Product Console Operational Output Product Descriptions

The MRCFFG Real-Time Product Console system provides a collection of real-time data products in text, image and CSV file formats. The text products are available for direct review as well as download using the web interface. Each hour, the system provides images and text tables related to estimated and
forecast precipitation products. All other products are updated every six hours. Even though the system’s primary product is the FFG data, the other products are made available so that the forecaster can leverage that informatien in their efforts for quality control and in their assessments when further applying
the FFG data in their operational forecasting activities.

The fo]lomn.g identifies and describes each of the MRCFFG Real-Time Product Console system operational output products (from left to right on the above figure). In interpreting the following products, the term “navigation hour™ refers to every hour at the top of the hour (e.g., 00Z, 01Z, 02Z efc.) while the
term “model processing hour” refers to the six-hour updates of the soil moisture model matching the rainfall gauge accumulation reports (e g, 00Z, 06Z, 127, 187).

Label Definition Format Updated Description

The images and text provide gridded 1-hour, 3-hour, §-hour and 24-hour accumulations of satellite-based rainfall sstimates (mm) ending on the current hour from the NOAA-NESDIS Global HydroEstimator (infrarsd-based) and adjusted by the NOAA-CPC CMORPH microwave-
based satellite rainfall product. The satellite-based rainfall estimates are provided on a grid which is displayed over a background of the system sub-basin boundaries. The MWGHE data products are updated every hous with  Latency of approximataly 43 minutes and are not bias-
corrected (see Merged MAP product). This product i provided for visual quality control assessment of the adjuated satellite input.

Accumulations of rainfall estimates from the microwave-adjusted Global HydroEstimator over the last hour ending on the current navigation hour. (mm/1hr)
Accumulations of rainfsl estimates from the microwave-adjusted Global HydroF stimator over the Lat 3 hours ending on the current navigation bowr, (mm 35)
Accumulstions of raimfall estmates from the microwave-adjusted Global Hy cver the last € hours ending on the current navizstion hour. (mm/6hr)
‘Accumulations of rainfall estimates &rom: he microwave-adjusted Global HydroEstimator over the List 24 hours ending on the current navigation hour. (pmm 245r)

Microwave-adjustad Global —
MWCHE HydroEstimator Satellite-basad o Howly
Precipitation Estimates B

Miszsing 01-hr MWGHE: In the event that the 01-hr MWGHE input product is unavailable or missing, the sub-basin boundaries are displayed inred.

Accumulated MWGHE Products: Each of the 3-, 6- and 24-hour MWGHE accumulations are produced from the 01-hr MWGHE rainfall mput products summed over the correspondme mterval, ending on the navigation hour. Each of these accumulations requires the
availability of at least 0% of the 1-hr MMWGHE products over the corresponding interval. If more than 30% of the 1-hr products are missing or unavailable over any accumulation interval, a gray image is shown to indicate insufficient 01-hr satellite input data ware
available_

The imagas and text provide gridded 1-hour, 3-hour, 6-hour and 24 hour 2ccumulations of satallite-bazed rainfall estimztes (vam) ending on the currant hour from the NOAA-NESDIS HydroEstimator. The satellita-bazed rainfall estimatas are providad on 2 grid which is displayed
over a backzround of system sub-basin boundaries. The data products are updated every hour with a latency of approximately 23 minutes and are pot bias-cormrected (see Merzed MAP product). Thiz product is provided for viznal quality control assessment of the satellite
input.

GHE 01-hr: Accumulations of rainfall estimates from the Global HydroEstimator over the last hour anding on the current navigation hour. (mm/lhr)

CHE 03-br: Accumulations of rainfall estimates from the Global HydroEstimator over the last 3 hours ending on the current navigation hour. (mm/3hr)

CHE Global HydreE stimator Satellite- Text & Hously GHE 06-hr: Accumulations of rainfall estimates from the Global HydroEstimator over the last 6 hours ending on the current navization hour. (mm/6hr)
based Precipitation Estimates. Images N GHE 24-hr: Accumulations of rainfall estimates from the Global HydroEstimator over the last 24 hours ending on the current navigation hour. (mm/24hr)

Missing 01-kr GHE: In the svent that the 01-br GHE input product is unavailable or missing, the sub-basin boundaries ars displayed in red. GHE data availability ean bs monitored using the system Dashboard.

Accumulated CHE Products: Each of the 3-, 6- and 24-hour GHE accurnulations are produced from the 01-br GHE rainfall input products summed over the corresponding interval, ending on the navization hour. Each of these ions requires the availability of at least
50% of the 1-hr GHE observations over the corresponding interval. If more than 50% of the 1-hr GHE observations are missing or unavailable over any accumulation interval, a gray imaze is shown o indicate insufficient 01-hr satellite input data wers available.

The images and text provide 6-hour and 24-hour ions of mean areal precipitation (mm) estimates for sach sub-basin produced from interpolation of pracipitation gaugs data. The Gauge MAP data products are updated svery six hours and reflect aceumulations of basin-
averags precipitation of a given duration ending on the current navization hour

Cange R GMAP 06-hr: 1 nf, e lated mean areal precipitation sstimates over the last 6 hours ending on the current navigation hour. (mm/hr)

NAP Gaugs Mean Areal Precipitation e 8 UTe CMAP 24-hrs mean areal precipitation estimates over the last 24 hours ending on the current navigation hour. (mm/24hr)
Cauge Interpolation and CMAP: I'he lation of the gaugs itation is performed on the observations mads by a pradefined list of "Active” stations. Ouly chservations fom thess stations are i into the gaugs precipitation i ion. Zero itation is

assigned to active stations that did not report an observation. The Gauge MAP product is then derived for all sub-basins from the interpolated 6-hourly station cbservations.

Cauge data availability can be monitored using the system Dashboard.
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STATIC RESOURCES AVAILABLE

Static Resources and Reference Materials

Category Ttem Resource Link Description A free, papular and light-weizght S5H client for Windows providing
DuTTY 55H secura, remote loging. (Optional. Not required for uze of the
MRCFFG A zipped archive (*zig) of the Sles forall shapefi vare 062 FFGS or its data products, but may be uzed for direct shell login
Baci Az ive (*_zip) o componsn files & Sofiv .62 . ... : P -
IS D Sub-Basin MECERGAL layers Srom boundaries for all MRCFFG axpart regions. This s 2 Dowaload S5H Clien BulTY Installer for Windows to the FFGS Dissemination Server in order to setup S5H keys for
Layers pefiles single file that includes *all* of the individual (L7ME) automatad suthentication ﬂu.ru}g adv s.u.ced FFGS naxt mzge
-'\"11-5.““ archives offered below. product downlead procedures.) For more information shout this
1My soffware, visit the PuTTY web site.
RECIONAL A frea, Limmx-like softwars laver that rns an top of Windows
GIS Data Sub-Basin A zipped archive (* zip) of the shapefile component files that s , - % 3
3 AL Shap X C ) L e - N . - h
Lavers Shapefiles MRCFFG REGIONAL efile provide basins boundaries for the RECEOAL export region. providing a foll-festured Lime: enviromment including termimal
(1IN shellz, T compilers, S5H, SCP, cron and X-TWindows.
(Optional. Not required for uze of the FFGS or its data
CAMEODLA . ) Inf: : Cygwin Cygwin (Eome Page) products, but might be uzeful to establish, manage and post-
GIS Data Sub-Basin MRCFF( CAMBODIA Shapefile | <+ ZiPped archive (*.2ip) of the shapefile campogent files that proces: automated downloads of FFGS taxtimage products to 2
Layers et provide basins boundaries for the CAMBODILA expart region. Windows PC using Linus tools and methodologies. Recommended
(130 only for advanced users already familiar with basic Linuwx
L40 administration and shell scripting.)
GIS Data Sub-Basin CFFG A zipped archive (*_zip) of the chapefile component files that
Layer: Shapefiles RS LAQ efle provide bazins boundaries for the LAQ export region.
(LEM) - . - -
MYANMAR. - .
GIED: Sub-Basin . A zipped archive (* zip) of the shapefile component files that ) o —— A raining video (standalone executable Shockwave file) that
Layers Shapefiles MECFFG MYANMAR Shapefile ‘provide basins boundaries for the MY ANMAR export region. Demon:tration Flash Vidao FFGE View D fon i demonstrates the use of ArcView as a GIS to manipolate FFGS
(330 (Drowanload) AME data product: obtzined from the FFGS Diszemintation Server. To
ChE) weatch, just double click the exacutable Hle after dowrload.
THAILAND
GIS Dy Sub-Basin A zipped archive (*_zip) of the chapefile component files that P . : - . "
Layers Shapefiles MRCFEG THAILAND Shageflle | v basing houndaries for the THATLAND excpart region. B ) — :Hﬂ“ﬂz_ 11531(mnfm§m1ﬂa-’-h_ _‘ﬁenmms rowser that s
ey emoniration Ve FFGS Arcliew D sion Video emomsirates the nse of ArcView as a GIS to manipalate
{Sreaming) Flazh Vidao | daaproduct: obtzined fom the FFGS Dizsemination Sarver. The
VIETNAM wideo will opan in 2 pew window after clicking on the link
GIS Dy Sub-Basin A zipped archive (*_zip) of the chapefile component files that
. MECFFG VIETNANM Shapefile : : 4 E : -
Layers Shapefiles E METIAM provide bazins boundaries for the VIETMAM export region.
(2200 . . . .
MRCFFG Forecaster- and SysAdmin-Cenric discuszion related to the
Doommantation User's Guide MECFFG Uzar's Guide ME.CFFG system installxtion, desimn usaze, mamsnance and
A frea GUI-based GIS software packags availzble for Windows (coming) sustzinability.
(&vailzble for Linux platforms too). This GIS package may be
uzed to visualize FFGS reference shapefiles and to merge FFGS
Software Quartum GIS CSV composite product files to those shapefiles for interactive
Diownload (120ME} forecaster review and modification. QGIS may alzo be used for
vizual overlay of additional GIS resources, if available, such as
stations, roads, cities, populations, provincial boundaries, etc.
For more information about this sofrwere, visit the QGIS web site.
A frea, popular and light-waight GUI-based data archive
Sofware 7-Zipv9.22 creation extraction utility for Windows. (This sofiware is provided
Dovmlozd Archive Utility -Zip Installer for Windows 22 3 solwtion to unpack the FFGS GIS shapefile archives provided
(IME)} above.) For mare informeation about this software, visit the 7-Zip
weh gite.
A frea, popular and light-waight SCP client for Windows allowing
WmnSCP GUI navigation as well as drag-and-drop tranfers. (This software
Software 514 - might be required for web-browser-activated access to SFTP
Dovmlozd SCT Client WenSCP Installer for Windows downloads from the FFGS export archives linked within the
(3ME) FFGS Froduct Console interface.) For more informarion about
this software, vizit the WnESCP web site.
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SUSTAINABILITY

e Proven concept in many regional and country
applications

* Robust operation and stability of the FFG system
software

e Adaptable to various regional and local conditions
(environment, institutional, technical)

e Dedicated capacity-building component
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POTENTIAL FUTURE ENHANCEMENTS
e Multi-NWP QPF Ingestion

 Implement a rainfall- o N ]
induced landslide hazard e PR
.;t,@;;m Rl Tl i SO o

threat product S~ oSN
e Using soil moisture and B i,
rainfall thresholds from FFG

systems Landslide Susceptibility Map

e Evaluate urban flooding
issues

 Riverine Routing

e Seasonal and sub-seasonal
discharge prediction
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THANK YOU
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MESOSCALE MODEL INGESTION

 Up to five (5) different models can be run through
the FFG

 Allows forecaster decision on the most appropriate
model for the situation

* Ingest hourly forecasts out to 48 hours

e Outputof 1, 3,6 and 24 hour precipitation accumulations
(for FFQG)

e Produce Forecast Mean Areal Precipitation (FMAP) products

e Can ingest nowcasting products from SWFDP if
available - just another model product

RETURN
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RADAR INGESTION

In addition to satellite- and gauge- based
precipitation can also ingest radar-based estimates

e Evaluate viable radars in the region - calibration
status, data availability

e Develop clutter masking for areas blocked or show
clutter

e Develop a bias adjustment procedure -
climatological or dynamic (need good quality gauge
data under radar umbrella)

* Develop a merged product as required

e Backup (blocked/clutter areas) is satellite

Return
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