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Example Data-Related User Interfaces
Observed Data and Data Quality Controlled Derivative Products

23 May 2018

DT

01-

03-

06-

RADAR
Precipitation

MWGHE

Precipitation

GHE
Precipitation

2018-05-11 0900 TUTC

Text: visw

Text: view

2018-05-11 09-:00 UTC
Text: view

2018-05-11 0900 UTC
Text: view

2018-05-11 09:00 TT
Text: view

Gauge MAP

Merged MAP

2015-05-11 0900 UTC

2018-05-11 09-00 UTC
Text: visw

2018-05-11 09:00 UTC
Text: view

] B
L

2018-05-11 09:00 UTC
Text: view

2018-05-11 09200 TUTC

Text: view

2018-03-11 09:00 UTC

2018-05-11 06200 UTC
Text: view

2018-05-11 09:00 UTC
Text: view




Example Data-Related User Interfaces

Observed On-Site Gauge Data

Compaosite Produet: text, CEV, CSVT

SETP data transfer (requires SFTP Client): EXPORTS REGIONAT 20180511

Surfmet Gauge Observations at 2018-05-11 06:00 UTC s
: - - - M Averaze L g . 5 Enable Precipitation Enable Temperature
Station Identifier Station Name Precipitation Temme ic Snow Depth (cm)  Swow Cover (Tndex) Eesion Latitade Loneitnde Elevation Flaz Flax
{mm/0dhry lemperature (L) T
Widin 0.00 16.20 No Report No Fepont BULGAFRIA 22.8525 31 Ensblad Enakled
Lovech 0.10 14.50 Ho Report Mo Fepont BULGAFRIA 24.7006 vl Enablzd Enabled
Fazarad .40 Mo Repornt Mo Fepont BULGAFRIA 265078 344 Enablad Enabled
Vama 0.00 Mo Report Mo Feport BULGARIA 270522 el Ensblad Ensbled
hIurgazh £.00 525 Mo Report o Fepornt BULGAFRIA 23.6683 1687 Enablsd Enabled
Sofia 0.30 13.40 Mo Report Mo Beport BULGAFRIA 233847 588 Enablzd Enabled v
L=
‘ Station Name| Mus
\ Region| TURKEY
[ Latitude| 38.7509
[ Longitude| 41.5023
[ Elevation (m) | 1322
‘ Agency | TURKEY
Type SYNOP
s s
‘ Temperature Enabled

23 May 2018

Enabled Flag

Station Identifier
17204
17204
17204
17204
17204
17204
17204
17204
17204
17204
17204
17204
17204
17204
17204
17204
17204
17204

17204

Reported Surfmet Gauge Observations from Station '17204' within the past 30 days
Observation Date & Time Precipitation (mm/06hr)

5-11 00:00:00-00
2018-05-10 18:00:00+00

2018-05-08 06:00:00-00
2018-05-08 00:00:00-00
2018-05-07 18:00:00-00

2018-05-07 12:00:00+00
2018-05-07 06:00:00-00
2018-05-07 00:00:00-00
2018-05-06 18:00:00-00

240
0.60
0.10
000
0.00
0.00
1.00
200
18.00
3.00
1.00
16.00
0.80
000
12.00
12.00
1.00
000
0.00

Temperature (C)

Snow Depth (cm’

No Data
No Data
No Data
No Data
No Data
Ne Data
No Data
No Data
No Data
Ne Data
No Data
No Data
No Data
No Data
No Data
Ne Data
No Data
No Data
No Data

Snow Cover (Index

No Data
No Data
NoData
No Data
No Data
NoData
No Data
No Data
NoData
NoData
No Data
No Data
NoData
No Data
No Data
NoData
NoData
No Data

No Data



Example Data-Related User Interfaces
Dashboard — For Data and Server Status and Health

2018-05-11 17:22:14 EET BSMEFFG - Real-Time Status Dashboard 2018-05-11 15:23:14 UTC

Image Products
IGHE - 01 hr 2018-05-11 14:00 UTC REGIONAL)|[Status - 06 hr 2018-05-11 12:00 UTC REGIONAL|IASM - 06 hr 2018-05-11 12:00 UTC REGIONAL]|||[FMAP-ALADIN - 06 hr 2018-05-11 14:00 UTC REGIONAL]|

Blue = Reported. Red = Missing
Animate O1-hr Sat Pracip - 24 Images - (Pop-Up Window) M No Animiation Avsilsbie for this Image o Arimate D6-hr ASM - 24 Images - (Pop-Up Window)

Real Time Data Download and Inventory Status

NESDIS GHE Download GAUGE Download IMS Download RADAR Download | ALADIN Downlead I MW WRF Download

Real-Time Data Processing Status

| NESDIS GHE Data Processing ‘ GAUGE Data Processing I IMS Data Processing RADAR Data Processing | ALADIN Data Processing ‘ NESDIS MWGHE Data Processing | IFS Data Processing WEF Data Processing

Model Processing Status Export Pmcessmg Status
| SNOW Model Processing | SACSMA & FFG Model Processing Text/C3V Exports Image Exports ‘
Comput‘ational Sener Status
General Info Processing Load CPU Activity Disk Activity Storage

IP Address Hosmame Epﬁme Active Logns 1-Min 5-Min 15-Min Swap Used System IOwait Idle ‘ Transfers Write Free Tsed % Used Days to Filled

Dissemination Server Status

General Info | Processing Load ‘ CPU Activity Disk Activity Stnrlge

|
| IP Address Hostmame Uptime Active Logins 1-Min ‘ 5-Min | 15-Min Swap Used ‘ System User IOwait | Transfers Write TUsed % TUsed Days to Filled

Regional Ammenia  Azerbaijan Bulgaria Geogla Irag Lebanon Syria  Turkey Jordan 4

23 May 2018 =
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Example Data-Related User Interfaces
Processing LOGS — Warnings, Errors and Processing Summaries

BSMEFFG - Black Sea Middle East Flash Flood Guidance System

Current Date: 2018-05-11 15:41 UTC
Year: (2018 | Month:

-5 Hours

-1 Month

-1 Hour

-1 Day +1 Hour +6 Hours

Prev 6-hr Interval (12 UTC) Reset to Current

Return to Main

+1 Day

Next 6-hr Interval (18 UTC)

Nav Date: 2018-05-11 15:00 UTC

Day: 11 |Howur: |15 Submt

+1 Month

DISPLAY BSMEFFG Real-Time Product Console SYSTEM PROCESSING LOGS

Selected Hourh Logs

Viewing Selected Log File

L5

L5

-C5

LS

-C8

L5

-CS

~C3 radar precip cron ]me

-C5 surfmet cron los o

L3

-5

LS

cron lo= oz

ron loz.tut

ER

et

p cron loa ot

n loz tot

0 loz ot

[MARNING Summary Log last updated: Fri May 11 15:3%9:05 UTC 2018

Thiz iz a collection of all logged WARNING messages for the current day and for any date within the TEMP processing directories.

FHE334 3340844344444 MESSAGES WITHIN /BSMEFFG/CPERATIONAL/TEMPE #3333 3384334383884 3830043433433 3 30 4334344340348

20180511-153214 32118

20180511-150102
20180511-150102
20180511-150102
20180511- 1446’11

EEEEE]

?n1enc11_1448n1
<

00000 ROEMFREREC_S rrrcsos samiancs morse sessdn mean

20180511- 1446'\1 99999 ‘SMEFFG—CS prccess seguence rrwgﬂe p:rec:l.p cron log
20180511— 1446317999997‘5HEFFG—CSipIaCE5575Eq.;le'1::Eirrwg‘ieip:ceclpicrcnilog

_export product_image gridded precip ghe. exe_bsrceffg/201-30511—15321 4 32118

¢ MESSAGES FROM CRON LOGS WITHIN /BSMEFFG/CPERATIONAL/LOGS/2018/05/11 #

20180511- 151591 99999 BSMEFFG-C5_process_sequence gauge surfmet cron log.txt:WARNIN
20180511— 1591"4 99999 ESMEFFG-C5_process_sequence ims_snowcover cron_log.txt:WARNIN
20180511-150102 99999 ESMEFFG-C5_process_sequence | gfs master cron log.txt:WARNING:

_QQQQQ BSMEFFG-C5_process_sequence : forecast3 _precip cron log.
_BSMEFFG-CS_process_sequence forecast2_precip_cron log.
99999 BSMEFFG-C5_process_. seqaeﬂce forecastl preclp cron_log.

T e

tXt :HARNTING:
TXT :WARNING:
tXt i HARNING:

SWIADMTMR

_export product_image gridded precip ghe.exe Z0180511-1500.-

acquire remote realtime ghe precip.exe,

awrart moemde e

dmara mvdAddad meacdin moehs awa

20180511-153001_59999 BSMEFFG-C5_process_segquence models cron log.TXU:WARNING: could not get flag value for environment variable named

20180511 153u31 99999 BESMEFFG-C5_process_sequence ! models cron_log.txt:WARNING: could not get flag value for environment variable named ] o)
20180511-153001 99999 BESMEFFG-CS5_process_sequence I models cron . log.txt:WARNING: could not get flag value for environment variable named 'FFGS5 MODULE AGGREG
20180511— 1539“1_“333 ] SHEFFC—CS_pIGCESS_SEqJEWCE_HCdElS_CIGﬂ_ng.txt:WRRNIHG: could not get flag value for enviror nt variable named 'FFG5_MODULE AGGREG
20180511-153001_ 59553 BSMEFFG-CS process_sequence models cron log.txt:WARNING: could not get flag value for environment variable named 'FFGS MODULE AGGREG
20180511-153001_ 899553 BSMEFFG-CS process_ sequence models cron log.txt:WARNING: could not get flag value for environment wvariable named 'FFGS MODULE AGGREG
20180511-153001_ 999955 BSMEFFG-CS process sequence models cron log.txt:WARNING: could not get flag value for environment variable named 'FFGS5 MODULE AGGREG
20180511— 1530ﬁ1 99999 SMEFFG-C5_process sequence models cron log.txt:WARNING: could not get flag value for environment variable named 'FFG5 MODULE AGGREG
20180511 153001 99999 SMEFFG-CS5_process_sequence models cron log.txt:WARNING: aggregate product selection basin map merged.exe, initialize aggregate prod
20180511- 153u31 99999 SMEFFG-CS5_process_sequence mndels cron log.txt:WARNING: aggregate product selection basin map merged.exe, initialize aggregate prod
20180511 153091 99999 SMEFFG-CS_process_sequence models cron_log.tXU:WARNING: aggregate product_selection basin map merged.exe, initialize aggregate_prod
20180511— 153041_°°°° SMEFFG-C5_process_sequence models cron log.txt:WARNING: aggregate product selection basin map merged.exe, initialize aggregate prod
20180511-153001 99555 BSMEFFG-CS process sequence models cron log.txt:WARNING: aggregate product selection basin map merged.exe, initialize aggregate prod
20180511-153001_ SMEFFG-CS_process_seguence | Hodels cron log.tXU:WARNING: aggregate product selection basin map merged.exe, initialize aggregate prod
20180511— 153031 99999 ESMEFFG-C5 process Sequence | models cron log.txt:WARNING: aggregate product selection basin map merged.exe, initialize aggregate prod
20180511 1530ﬁ1 99999 BESMEFFG-C5_process_sequence I HCdElB cron_log.txt:WRRNING: aggregate product selection basin map merged.exe, initialize aggregate prod
20180511- 154501 99999 BSMEFFG-C5_process_sequence ghe pIECJp cron log.txt:WARNING: extract native gridded precip gher.exe, main(0): Unable to retrieve f
20180511 152531 99999 BSMEFFG-CS_process_sequence ghe _precip cron log.txU:WARNING: extract native_gridded precip ghe.exe, main(0): Unable to recrieve fi
20180511 154501 99999 BESMEFFG-C5_process_sequence ghe precip cron log.txt:WARNING: export product text gridded precip ghe.exe, main(0): Processed data £
20180511-152501 99999 BSMEFFG-CS_process_sequence ghe precip cron log.txt:WARNIE export product_image gridded precip ghe.exe, main(0): Processed data
29130511—152501_99999 BSMEFFG-CS_process sequence ghe precip cron_log.tXt:WARN aggregate areal average basin map ghe.exe, main(0): Unable to retriew
20180511-152501 99999 BSMEFFG-CS process sequence ghe precip cron log.txt:WARNIE aggregate areal average basin map ghe.exe, main(0): Processed NESDIS
20180511 1525“1 99999 ESMEFFG-C5_process_sequence ghe precip cron_laog. txt:WARNIWG retrieve remote data product (1

hourly process_sequence gauge surfmet.sh's crontab entry is active,
hourly process_segquence_ims_snowcover.sh's crontab entry is active,
hourly process_sequence_gfs master.sh's crontab entry is active,
hourly process sequence forecast3 precip.sh's crontab entry is
hourly process_segquence forecastZ precip.sh's crontab entry is
hourly process_sequence forecastl precip.sh's crontab entry is

gl
an
a
a

but

.txC:WARNING: extract native g:r:l.dded precip mwgher.exe, main(0): Unable to retrie
TXC:WARNING: extract_‘matJ.ve_gr:l.dded_prec:l.p_rr'wg'le exe, main(0): Unable to retriew
THT:WARNING: export product text gridded precip mwghe.exe, main(0}: Processed da

Dvrrzosad A

>

a0

W

23 May 20138
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HOME | About BSMEFFG Real-Time Product Console

Product Descriptions | Processing Logs

Server
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Data and Model Flow Diagram

Satellite
Rainfall

Rainfall ;
MAP : | TERRAINELEV |
| | STREAMTOPOL |
Il MODEL LULC
N\ PARAMETER ’6 SOILTEXTURE |
Snow <J FILES CLIMATOLOGIE@"
Model " ! '
Air J
Temperature
gauge L%
r /
. Threshold STREAM
Solar Soil Water Runoff / CROSS SECTIONAL |
Radiation Deficit Model SURVEYS
Model
Gauge \. lw h—
e
FFG Model
GFS
3D Input Ens. N
Forecasts
Upper Air Mesoscale PREC
Obs. for Atm. Model Forecast

4DVAR
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Delineations Worldwide

SRTM 90m versus ASTER 30m

Relative Frequency

(1) Istanbul Region

(2) Mediterranean Coast

(3) Mediterranean Inland

(4) Black Sea Coast

(5) Region South of Ankara

(6) South Mediterranean Coast
(7) Southern Arid Region

HRC

Drainage Area - REGION:2
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Delineations Wo

Before Finalizing Shapefiles Reviewed by Countries

and Appropriate Adjustments are Made at HRC

23 May 2018

ldwide

Distance Between ASTER and SRTM
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FFGS General Data Flow Processing Design

MWGHE & GHE
— Satellite — Radar Data — Gauge Data

Precipitation

Forecast Model
B Precipitation IS

‘{’

Pre-Processing Pre-Process

Static ,
Extraction / Ingest Database

Model & GIS
Parameters

Processing Processed

Processing Data QC/Modeling Database

Control

Parameters Post-Processing Post-Process
Exports & Dissemination Database

Dissemination

Regional Center |,

L Dissemination Server
a4°’ ¢ (WEB hosting/Interface Image Creation)

National Centers
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FFGS Precipitation Processing

[ GHE / MWGHE/ \

RADAR
Precipitation

Bias Adjustment
Grid Processing

Grid to Sub-Basin
MAP Processing

K Station \

Precipitation

Grid to Sub-Basin
MAP Processing

( Forecast Model \

Precipitation

Grid to Sub-Basin
FMAP Processing

Bias Adjustment
FMAP

MAP Merge
Sub-Basin Source
Selection

FFG
Model Processing

Snow/Soil Water
Model Processing

Flash Flood Threat
Calculation

Graphical
and Text Products

Export Processing

HRC

10
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Current Multi-Sensor Strategy

Global Data
NESDIS GLOBAL HYDROESTIMATOR (IR, MODEL, OROGRAPHY) — Short Latency

CMORPH (MW-BASED) — Longer latency

Regional and Local Data
OPERATIONAL RADAR CAPPI (IF IN DIGITAL FORM) — Short latency
OPERATIONAL PRECIPITATION GAUGES — Short Latency

Initial Quality Control — Requires historical data — Requires NMHS Agency Collaboration

Snow Mask for CMORPH (IMS)
Radar CAPPI Analysis to develop Radar Mask of Invalid Data for Application
Raingauge data analysis for persistent errors and unrealistic values

Bias Adjustments — Requires historical data - Requires NMHS Agency Collaboration
CMORPH + GHE - MWGHE (gridded)

MWGHE, Radar Data, Raingauge Data - MWGHE, Radar, Raingauge MAP
MWGHE MAP + Raingauge MAP - Bias Adjf MWGHE MAP

RADAR MAP + Raingauge MAP - Bias Adj RADAR MAP

Merging: Bias Adj RADAR MAP — Bias Adj MWGHE MAP - ....

11



Example Positive Rainfall Frequency

C-band (1 degree beam width) Radar at ~3 km altitude ; 4km CAPPI
Gauges with < 20% of time missing data used for reference

MOZOTAL RADAR POSITIVE RAIN FREQ FOR WET SEASON 2011-2013
17.5

17

16.5
w16
[} L |
Q 0.15
E ol
e 15.5
—
T
i
o 15 = =01
=
14.5
0.05
14
13.5

-94.5 -94 -93.5 -93 -92.5 -92 -91.5 -91 -80.5
EAST LONGITUDE



Satellite Precipitation — NESDIS Global Hydroestimator (GHE)

SAT - 01 hr 212-09-14 12:00 UTC REEGIONAL

* IR based (10.7 um)
e Short latency

Rain Rate =
Function of brightness temperature

Enhanced for:

Atmospheric moisture effects

Orography (upslope/downslope)

Convective Equilibrium Level (warm-top convection)
Local pixel T difference with surroundings
Convective core/no-core region

U1

23 May 2018 HRC 13


https://ffg.mrcmekong.org/MRCFFG/EXPORTS/REGIONAL/2012/09/14/SAT_PNG/20120914-1200_nesdis_01hr_ichsat_regional.png
https://ffg.mrcmekong.org/MRCFFG/EXPORTS/REGIONAL/2012/09/14/SAT_PNG/20120914-1200_nesdis_01hr_ichsat_regional.png
https://ffg.mrcmekong.org/MRCFFG/EXPORTS/REGIONAL/2012/09/14/SAT_PNG/20120914-1200_nesdis_01hr_ichsat_regional.png
https://ffg.mrcmekong.org/MRCFFG/EXPORTS/REGIONAL/2012/09/14/SAT_PNG/20120914-1200_nesdis_01hr_ichsat_regional.png
https://ffg.mrcmekong.org/MRCFFG/EXPORTS/REGIONAL/2012/09/14/SAT_PNG/20120914-1200_nesdis_01hr_ichsat_regional.png
https://ffg.mrcmekong.org/MRCFFG/EXPORTS/REGIONAL/2012/09/14/SAT_PNG/20120914-1200_nesdis_01hr_ichsat_regional.png
https://ffg.mrcmekong.org/MRCFFG/EXPORTS/REGIONAL/2012/09/14/SAT_PNG/20120914-1200_nesdis_01hr_ichsat_regional.png
https://ffg.mrcmekong.org/MRCFFG/EXPORTS/REGIONAL/2012/09/14/SAT_PNG/20120914-1200_nesdis_01hr_ichsat_regional.png

23 May 2018

Bias and Log-Bias Factors

O
Raingauge J

= -
Raingauge 1

Raingauge 2

HRC

14



Climatological Adjustment Using Gauges and Corresponding
Satellite Pixel Data

e Historical Data for regions of uniform hydroclimatology, terrain and gauge density
e Usually done for an given month or season
e Resultis bias factor for each region and month/season

Bias Factor computed from: , Miide East
(1) Mean Values :l]: # of sub-regions:8
(2) Probability matching considerations 14l

Bias Fac
o o o o
(=] V] B (9] (03] -
e —
il
N
-

4 5 6 7 8 9 10 11 12




Dynamic Bias Adjustment
Basics

Kalman Filter
Stochastic Approximations

e N pairs of consecutive values

e At least 20% raingauges with rain

» Conditional Mean > Threshold (mm/h)
(satellite/radar and gauge)

Important issue:
Gauge data quality control

23 May 2018 HRC 16



Multi-Spectral Satellite Rainfall

HE CMORPH

IR — Based MW — Based

18-26 hour latency in operations

Based on measurements of
microwave scattering from raindrops

30-min latency in operations
Based on measurements of top
cloud brightness temperature

New global FFGS product combines IR-based HE rainfall with MW-based CMORPH rainfall



Multi-Spectral Satellite Rainfall for
FFG Systems

Window of 3 days

IR Rain IR Rain IR Rain

IR Rain IR Rain l l l
% IRA(t-n-1) % IRA(t-n) iIRA 'IRA | |%,
» » - > ;O

LI I | L 4

CMORPH CMORPH Raingauge Raingauge Raingauge
Rain Rain Rain Rain Rain
@) ®  .....
Raingauge Raingauge

Rain Rain CMORPH Latency



Examples from BSMEFFG

Original GHE

Adjusted GHE

2013-01-20 23:00 UTC

REGIONAL

20.00]

I
8
ST N

00U

REGIONAL]|

23 May 2018

0.10
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Evaluation from SARFFG

LOCATION OF GAUGES AND ANALYSIS REGIONS IN SOUTH AFRICA
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W CAPE TRANSFORMED REGIONAL AVERAGES OF HOURLY PRECIPITATION
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Education and Training in Product Interpreta
multi-disciplinary focus, cultural diversity in

23 May 2018

' GS Had to Overcome

id Information Focus

"f irements and constraints, timely forecaster

the response to warnings)

-ying, short records for reliability fine-tuning) =

b

and Communica with DMAs (diverse backgrounds, inter- and

21



Thank you

The strong support of the country National Meteorological,
Hydrological and Disaster Management Services has been essential for
the useful operational utilization of the regional FFG systems.
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