Uncertainty of Warning with
Southeast Asia Flash Flood
Guidance System (SeAFFGS)

Fatah Masthawee, TMD

____________________________________________________________________________________________________________________________



SUBITUIANROTE I
19293 w.r. 2530
aan.a. 29540
(WMO, 2011)

Friday, March 21, 2025



Donors:

U.S. Agency for International Development/Bureau for Humanitarian Assistance (USAID/BHA)
Climate Risk Early Warning System (CREWS)

Environment and Climate Change Canada (ECCC)

World Bank Group (WBG)

Project Partners:

World Meteorological Organization (WMO)

National Oceanic and Atmospheric Administration (NOAA)
National Weather Service (NWS)

Hydrologic Research Center (HRC)

Friday, March 21, 2025

NWSAFFGS

" _-FFWIJ:'}:L i
‘h = AR




REAL-TIME

PRECIPITATION

INPUT

Satellite Rainfall
Radar/Gauge (2 available)

FLASH FLOOD

GUIDANCE

RAINFALL DATA PROCESSING
Quality control
Merging
Blas adjustment
Basin precipitation

SOIL MOISTURE
' MODEL

THRESHOLD

FLASH FLOOD | A

THREAT

RAINFALL
FORECASTS

(ALADIN)

RUNOFF MODEL

| FFG System

Technical
components

AIR
TEMPERATURE

SPATIAL GIS DATA
AMNALYSIS
Basin Dehneation,
Parameter estimation
{Terrain, LULC, SoHs,
Streams)

EVAPOTRANSPIRATION
(Climatological)

___________________



‘ Evaput_i'rn-;;ﬁlraﬂ on ‘

Bt

¥ ';J _
SO S Surface mmﬁ‘ Direct runoff
~ .

©The COMET Program



I FCW
i Arnciazn
L = iRussla) [Canaga)

“A-Tran”
eSS o Calip s M HII':TI".'J:IF_:‘.I ]
Jrd generalion rﬁb'
LESA]
T35
GEZ-KOMPSAT
e [ South Kanealh
il AZ6'E
T
GOES-E -~
- F-4
genarabon i China)
it T
I
\ INGAT
India
: iy
METOF Fy.d
: (China)
: o e
I INSAT-30
—— e dindia)
METEOSAT —— - s
ird generation
AETSAT Elactre-L
i E — METEQSAT-IO (Aumsia)

[EUMETSAT} PEE
Ar.6'E

__________________________



200

750
T (K)

290




FFGS Forecaster (Product) Console i

208121300 UTC

0208121300 UTC

Diagnostic Warning g
________________________________________ Products oo Products |




FFGS Forecaster (Product) Console

p
Warning

Products

H
]
H

*

E
[
H

Tyl
:‘" [T
e

£
&
L]

e % ot
oJ (i

E
L3

E
[
H

K %
- b1
P
5 [zt 5
H
I k
- it
Es [
H Az
LIS HlE e
&

Prognostic
Precipitation
Products




Process

Friday, March 21, 2025

SRS SR S S B g S S



Get Data from

MRCFFGS

Get Rainfall Data from
Telemetry System

Change Basin ID to
Latitude Longitude

i

i

Interpolation Point to
Grid

Change Basin ID to
grid

Adjusted Data

Bias Collection

____________________________________________________



AWS$ Events
TELES Events

180 240

120

0 30 60

REGIONAL

2021-03-22 00:00 UTC

FFG - 06 hr

s




Sample Footer Text

Analysis

Friday, March 21, 2025

SRS SR S S B g S S






uRufinad JuEnsi 17 Sunau A, 2565 1aan 07.00 1.
ST 7T T FEPRCT oy S L
-3 A - ‘{'-.-1-. o :!-_.-i'.'-.h ] r

i
e Al e

15

-

iy : . J_F;l-
"’ f ol .
ae ! o, B0 2
nh‘; S ;

-

o
- ..'-. £, .‘.

Cl a7

4
bW

i

BN R R § e
e YR F £TE
Sibder winiy 3DKT S .

s 1=
[ 3 B ':p?
.'L‘-
e i3
-

.« s - ohad LR . . I

. .!_...-.?_ i - rtl'.\:- ..H:,.._..:_ ar -i.'_: - . A
L] - ."‘.|':|'|_:‘ T J . i . .

eni ':ﬁtﬁ?'."ﬂfl'l'-;;‘}é"'"{ﬁ.i AR o [ Jb-{ W g x:-:.

T nife o 4
* T 'l'!'_"

i
¥

)
o

THAL METECROLOGK AL DEPARTMENT
MEATHDR CHART AT 00 UTE
17 DECEMBER 2022

(BR

cooo oo o o o o R R, — oo



Friday, Mai

1A WA, 2565 17a1 07.00 u.

:__ﬂ:

= ns Gl
WHUVIBINIA JuaTvinen 18

THAS METECHOUOAE AL DERPARTMENT

(her2

WEATHER CHART AT 00 LITC

18 CECEMEER 23070
. r ‘r -
e pa
! i o ATITTuT

-] | v
has

ol
it

r
.
g

i - gn

R e
ofte e Y T " 4l
e ot L

e ——
oy

IHIm—"

cooo oo o o o o R R, — oo

16



nssws A IiaarTsgRanasdiay

naswensalama nsugyiesine WENTEIDINTA

sanusznidnan 17.00 .

UsedrTuiandi 17 SuTnay WA, 2565

pﬁ-é 3

(2N

_..‘__

nssenBELINGY

[0 LT PR

wenTalan A 24 d7luadrantn VinnaunsaTnaa gawiouraniniaduriad u.'.iaﬂnisaanmwﬂ'mLI':"Lﬁnw'lnuuaamﬂmnaum:q
pefusanisamitaudrluiud (17 fumau 2565) viTlilutaeiud 17-20 fuineu 2565 'u?mu'Ji'-mn"lmalnﬂwuummmLum'm.:"n uaTAMMNIT ua-:mar‘i’u.J
anuse lendomnevile weemens Tusendoavilogemgliosanns 6 - 8 semieados drunmnam ﬁmﬁ'mmmu'rumummumm v ARz Tupan qnm.q.J
QEARE 4 - 6 BMNYRTLA w'lﬁ'-.lﬁzwau'lm:-mﬂﬁmrlﬂuﬁa'l.n..um-.mn*mmmmuamnﬁﬁwmnﬂnwwmulmw spfisefidursorindaddofions
dntudsineniauiussTiauws

mamzi’uaanmmmuammunﬂauaﬂ"mr.r mn'lm ueEmsasunniiy s wﬂmmn’lmmmﬂu'uuua*udumnwnmuunmmm.w dru
AluaAiiud ﬂwumnq wsabu Tow aﬂ'l.wuﬂ eudniinfy g4 24 LRs 'Ln'l.'}FJﬂHFJUﬁWH#UEIlHEI!JﬂdJﬂﬂﬂ 11 4 was smdeluriinudmdrasdudon e
ArsEiEs Tuaean R s mRuSouiuniitihreun dudndnfnusnverrudrsmensnismuieiud 20 fue 2565

F
:!uﬂzwa'luﬂu:u: Usemalneiinazanduasanywuenatuindes dewnaufiiadnasuliddiusdu

. . Ramnd C9)
—= IR A I R
__ i ., mrm. 21 33
i AEUUWTEAR BneduluRewdn m#‘qmwumﬂﬁm 1-2 g nsndsa TR 19 30
(Hag vl AEUE H1BenA Sureueiioras 60 vosiui uasddusnwinfaminuinuniuvs UseruAsdud 20 32
vinniawingsmegiotll wAseessuat Wvge avvan Taenil exan wasusEng 3 Tug Tl 22 28
'qmﬂqﬂﬁﬂ'qﬁ 19-24 EHH"lI.'HEIL'.EI'F.I‘H grunniigenm 28-32 panniwaus BT 24 29
AumeTuoBndsuwils ATINT 20-45 nu o, iy 23 29
ViE\RIARUGR 2-8 WeT VimAlsufiine uﬂqaﬁuqq.nnnﬂ 4 \WRS wsEa 23 28
£ [ el speiumn Teufrsuniiasas 60 vaafiud uwaslldunowdnurdiud U 22 30
(Hadfurmi) Wondmiansed nfs uasags W 22 3|
qmq:'imqn 22-25 BimNTATY qmn 25 33
goumnian 30-33 sl nsed 24 30
ﬂun:fua*n Bounila iy 20-05 nusan, mis 25 30
mlﬂlﬂhuﬂﬂ 1-2um3 mﬂ-mqq 2 - f eru.nmmn"hrmmmglmwmm aums  |@ge 24 31
OFAVHUMINAT aimwivlunaudfuliaunss uaesamninsane: 2-4 pmenifon vl 18 32

cooo oo o o o o IR oo

17



Product: MWGHE | Timescale: 01-hr | Region: "REGIONAL"
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Product: TMD 2km WRF FFFT | Timescale: 06-hr | Region: "THA"
Product Date: 2022-12-17 18:00 UTC | Valid Date: 2022-12-18 00:00 UTC
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Basic measures/scores

-

Event observed
Event
forscas Yes No Marginal total
Yes a b atb
No [ d c+d
Marginal total ate b+d at+b+c+d=n

False Alarm Ratio

« function of false alarms and hits only
* can be improved by under forecasting

FAR =
(a

b

+b)

Hit Rate, Probability Of Detection,
Prefigurance

B = POD = —2

(a+c)

* sensitive to misses events and hits, only
+ can be improved by over forecasting
» complement score Miss Rate MS=1-H=c/(a+c)

Range: 0 to 1
Perfect score =1

Range: 0 to 1
Perfect score =0

41WVM - Tutorial Session - June 2009
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Basic measures/scores

—~—

Proportion Correct

PC=

* simple and intuitive
« yes and no forecasts are rewarded equally
« can be maximised by forecasting the most likely event all the time

(a+d)

n Range: 0 to 1
Perfect score =1

4IWVM - Tutorial Session - June 2009

(a+Db)

(a+c)

Event observed " .
Event Frequency Bias Index (Bias)
forecast :
Yes No Marginal total

Yes a b a+b FB] = B _

N d +d :
e : : » FBI > 1 over forecasting
Marginal total ate b+d a+b+c+d=n * FBI < 1 under forecasting

Range: 0 to 0
Perfect score=1

RPN o — — —
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Basic measures/scores

-

Event Event observed
Tommeas Yes No Marginal total
Yes a b a+b
No c d c+d
Marginal total ate b+d atb+c+d=n

False Alarm Rate, Probability of False Detection

* sensitive to false alarms and correct negative

b

Fee—
(b+d)

» can be improved by under forecasting
» generally used with H (POD) to produce ROC score for probability forecasts
(see later on in the week)

Post agreement

PAG =

a

(a+b)

* Complement FAR -> PAG=1-FAR

* not widely used

« sensitive to false alarms and hits

Range: 0 to 1
Perfect score =0

4IWVM - Tutorial Session - June 2009

Range: 0 to 1
Perfect score = 1

RPN o — — —
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Basic measures/scores

-

T Threat Score, Critical Success Index
Event
Tersant Yes No Marginal total TS — CSI = a
Yes a b atb (a+b+c)
« takes into account: hits, misses and false alarms
No ¢ d c+d . ;
» correct negative forecast not considered
Marginal totel ate b+d atb+e+d=n | «gensijtive to climatological frequency of event
Range: 0 to 1
Perfect score = 1
Equitable Threat Score, Gilbert Skill Score (GSS) No skill level = 0
a-a
E;?jg = ( (l) r) )
a+o+c—a.
‘ (a+b)a+c)
r n

Range: -1/3to 1
« it is the TS which includes the hits due to the random forecast ' Perfect score = 1

No skill level =0

4|WVM - Tutorial Session - June 2009
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Basic measures/scores

-

o Event observed Hanssen & Kuipper’s Skill Score, True Skill
forecast e % E——— Statistic (TSS), Pierce’s Skill Score 5
- n . Y KSS = TSS = H — F = 94 =b¢) |
l(a+c)b+d)] |
Neo ¢ d c+d :
i 58 S el popular combination of H and F |
» Measures the ability to separate yes (H)and no |

(F) cases

* For rare events d is very large -> F small and
KSS (TSS) close to POD (H)

» Related to ROC (Relative Operating
Characteristic)

Range: -1to 1
Perfect score =1

Heidke Skill Score No skill level = 0

2(ad - bc)
[(a+c)c+d)+(a+b)b+d)]
* Measures fractional improvements over random chance | Range: - @0 to 1

« Usually used to score multi-category events Perfect score = 1
No skill level =0

4|WVM - Tutorial Session - June 2009

HSS =
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Basic measures/scores

~-

Odds Ratio
Event observed
Event ad
forecast Yes No Marginal total O ==
bc
Yes a b a+b
* measures the forecast probability(odds) to
No ¢ d cetd i i
score a hit (H) compared to giving a false
Marginal total atec b+d atb+c+d=n alarm (F) s 4
ORr = 11 —H
]
« independent of biases 1 —F
* unbound
Odds Ratio Skill Score Range: 0 to &
Perfect score = ©
(ad -bc) OR-1 No skill level = 1

ORSS =

(ad +bc)  OR+1

» produces typically very high absolute skill values (because of its definition)

* Not widely used in meteorology Range: -1 to 1

Perfect score = 1

4]WVM - Tutorial Session - June 2009
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SKILL-SCORE
________Norma Div2 Div3 _
HIT 10 24 35 a

FL ALARM 3 8 17 b

MISS 43 29 18 ¢

NEGATIVE 872 867 858 d

_______________________________________________________________________________________________________________________________________________________________________________________



SKILL-SCORE

__

a/(a+c) 0.19 0.45 0.66
FAR b/(a+b) 0.23 0.25 0.33
B (a+b)/(a+c) 0.25 0.60 0.98
PC (a+d)/ALL 0.95 0.96 0.96
CSI a/(a+b+c) 0.18 0.39 0.50
PAG a/(a+b) 0.77 0.75 0.67
F b/(b+d) 0.00 0.01 0.02
ETS (a-ar)/(a+b+c-ar) 0.17 0.37 0.48
KSS (ad-bc)/((a+c)(b+d)) 0.19 0.44 0.64
HSS 2(ad-bc)/((a+c)(c+d)+(a+b)(b+d)) 0.29 0.55 0.65
OR ad/bc 67.60 89.69 98.14

ORSS (ad-bc)/(ad+bc)=(OR-1/OR+1) 0.97 0.98 0.98

_______________________________________________________________________________________________________________________________________________________________________________________
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The operation of SaAFFGS in LMB

Case study of Flash Flood in Mae Sai
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Product: GHE | Timescale: 24-nr | Region: "THA"
Product Date: 2024-09-09 00:00 UTC | Valid Date: 2024-09-09 00:00 UTC
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Product: VNMHA 3km WRF Flash Flood Risk | Timescale: 36-hr | Region: "THA"
Product Date: 2024-09-09 00:00 UTC | Valid Date: 2024-09-10 12:00 UTC
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SKILL-SCORE (PROVINCE)

OBS
< YES HIT (a) = 1 FAULT ALARM (b) = 1
£ NO MISS (c) = 0 TRUE NEGAIVE (d)

POD =a/(a+c)=1
FAR = b/(a+b) =0.5

_______________________________________________________________________________________________________________________________________________________________________________________



SKILL-SCORE (DISTRICT)

OBS
< YES HIT (a) = 1 FAULT ALARM (b) = 6
£ NO MISS (c) = 0 TRUE NEGAIVE (d)

POD =a/(a+c)=1
FAR = b/(a+b) = 0.85

_______________________________________________________________________________________________________________________________________________________________________________________



SEAFFGS - Southeast Asia Flash Flood Guidance System

Current Date: 2024-12-13 21:35 UTC Product Date: 2024-12-13 20:00 UTC
Region: REGIONAL ~ |Product| Radar Precipitation ~ | AT{24-hr v~ |Opﬁon:
Year:[2024  |Month:[12  |Day:[13 | Hour:[20 Submit
[ -1 Month || -1 Day || 6 Hours |[ -1 Hour || +1 Hour || +6 Hour || +1 Day || +1 Month |
| Prev 6-hr Interval (18 UTC) || Resetto Curent || Next 6-hr Interval (00 UTC) |

Retum to Main =

Composite Product: text , CSV |, CSVT

Product: RADAR | Timescale: 24-hr | Region: "REGIONAL"
Product Date: 2024-12-13 20:00 UTC | Valid Date: 2024-12-13 20:00 UTC

Click the image above to view the selected data product in the mapserver Product Viewer page.

HOME | About SEAFFGS Real-Time Product Console | Product Descriptions | Processing Logs | Server Monitor | Static Resources | Mapserver | Dashboard

SEAFFGS Real-Time Product Console w1.0, Release Date: March 2022

Copyright & 2004-2023 Hydrologic Research Center (HRC)



THANK YOU
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