i ERNEDESEICELDGSMaPY7Z Va1 LBIEE
BRI BAOEM

20165E7H 29H
BH & (NTTF—%)

NTTDAaTta

Copyright © 2016 NTT DATA Corporation



> GSMaPU7 V241 LR 1E
- Hh EBRAEDIEATDEICSISMIE
- GSMaPAREZ2 A X A2 71— (GSMaP-IF)

> GSMaP Dt IE 14 6E
- NFRA2BELUHAXRTOREE

> 714)EANCHITD L REERADEH
- GSMaPF—2 D8 (RBFN) (&3 Fill

AREFEKIL. JAXA UNESCO ‘Strategic Strengthening of Flood Warning and
Management Capacity of Pakistan’ KU ‘Jq4UEL U FRILTOT7H IR
Ab—1)— [2BIFTARERICEDNTULET,




N GSMaPEZRLOEE( 20105/ S+ R KO

NTTDaTa
O 4174 84 - P
612 i = 61138 06
~ — @1491 g C % '
4 o 21 274 AZ—AD 6:;0'9 351_9
75 (Positive) P S . g
Detected rainfall cloud = e S
. N z
which caused the 2010 L 0
serious flood event. 13 m I8 ag
Rainfall (mm/da i ¢
E'-'I'—h:u ) J 35 56
116 u—-—-g
B 1o-20 . - 5
0
- 0 0 3
-:z_zz 2 1 A
0 .
:I:;::E : 0,90 X i (Negative)
:l:l - e Estimated quite low
[ ]ro-s0 o rainfall by comparing
[ a0 -0 0,0 ¢ 0 Lo - with local observatory. ~/
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Ranfall{rm/day)}

F g2 (Positive)

Similar rainfall by
comparing with local
observatory.
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GSMaP HREZ2 A X L2277 1—A (GSMaP-IF)
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> GSMaP WAL X A2 71—R (GSMaP-IF) I3. GSMaPOINT(EIWEL - RIS 7 +—
VYMNERIRY HIEETOHOT7 T )ir—ay,

> GSMaPzBE &5~ O—-RL T, BTV 7(AO)ANAEHHIEE

)

1720,/

ih FOBEIRSERMEE (AWS: Automatic Rainfall Station) Z{E>7=f IEI"XT i

AWS Rainfall Data (For calibration)

GSMaP Rainfall Data (Original)

Hourly rainfall [mm/hr]

YYYYMMDD HH:00
(Provided after four hours from satellite
observation)
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start time

term

000001

000002

000003

Download

2010/6/17 0:00

24

0

8

5.2

24

100

25

58

3

0

0

0

Download

2010/6/18 0:00
2010/6/19 0:00

GSMaP-IF (Ver.2)

N

J

| Correction

Corrected Rainfall Data

Correction Area

Extracting Subset Area

Subset Data
\ 4
ILat Lon Rainfall
31 75 E75 85 1 456448
31 75 E75 95 1 362135
31 75 E76 05 1 77756
31 75 EFG15 0274333
E76 25 1 046201
E76 35 0
E76 45 0
Subset Area 4
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Local Observatory RS Satellites
! v
Ground rainfall GSMaP Elevation Data
(Daily/3 hours etc.) (Hourly)
- Rainfall accumulation (Adjusting time span)
: ) ! .
YFIELL Geo-location correction (Shift)
HENE I
_ : [ Weight calculation (Distance & Topography) }7
Real-time :
calibration : - v N :
: Rainfall correction (Scale & Offset)
Conversion to hourly rainfall

Calibrated GSMaP (Hourly)
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B Ground Observatory Data

A EHR

5/ il P o) =] HA NTTDaTa

[G\Station ID

start time term 000001 000002 000003
2010/6/17 0:00 24 0 8 5.2
2010/6/18 0:00 24 100 25 58
2010/6/19 0:00 3 0 0 ‘ 0

e Duration of rainfall observation

B GSMaP Data

Stacking of Hourly rainfall
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\

} 2010/6/18 0:00

~ 2010/6/18 23:00

_ Rainfall

Accumulated rainfall
(Daiiy/ 3hours etc.)
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v'Geo-location error in GSMaP is corrected based by shifting based on the
comparison between GSMaP rainfall pattern and ground rainfall pattern.

GSMaP accumulated rainfall

Correlation and Difference

Station ID Ground GSMaP
00000171 30 10
000002 7100 50
000003 20 7

Groupl

Geo-location errors are
corrected in each defined
group separately.

Group?2
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v Active area is defined by distance from each observatory, and the weight is
changed by the function of distance and elevation.
Distance weighting

Weight = (Normalized Inverse Distance)

BTy

SAIDUSHARIE
_,

S KAK U ARG PATIIA
A

KAMRA RAWAIPAK O]
A A 4
: % [ISRAMABAD AP,
I[SRAMAZ .\ sZP :

Ui orARABAD! Higher weight in
closer area,
it P lower weigh in
oﬂ—m farer areas
SHORKOT(RAEIQUITAS . >
ASAHIWALY o z Chant

=

=

0

0 35 70

B Copyright © 2015 NTT DATA Corporation



‘\ QS FTREMIEEA:H (I & £5) NTTDAaTa

v Active area is defined by distance from each observatory, and the weight is
changed by the function of distance and elevation.
Consideration of elevation

L R

AT e [

(Normalized Inverse Distance) * (Normalized Elevation Difference)

S \Weight =

~

~ ‘L f
SAIDUSHARIE

; C 03
*.1,4. e o

S R WAEAKOT
A % T e N

T :
oAl I SRAMABAD AP"?@}%.\L : ™

ISRAMABADYZP. W e, S

Higher weight in

FUOHARABAD) :
closer elevation,

A < kN

P . .
N HAg lower weight in
x , ,
. 'ﬁu \ different elevation )
if
jT=T4SIN S i
| SHORKOT(RAEIQUI) 1A e L
_ 8 N 3
-', . < ; ¥ * - '_J
* gn e ; ' ’/-“J 0 356 70 140 210 280 SSEm
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v" Active area is defined by distance from each observatory, and the weight is

changed by the function of distance and elevation.
Consideration of elevation

g " y
- o
ot
= N LY
AMR/ RAWAIAKO;
0 S ISRAVABADEAR

MIANWAU JOHARABAD!
@

closer elevation,

lower weight in
JAN . .
et different elevation
S

AT=TASIN)
/\

-
Chanc

km|

140 210 280 350
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Formula
High Rainfall : (Corrected rainfall) = (Original rainfall) * (Scale factor) * (Weight)
Small Rainfall : (Corrected rainfall) = (Original rainfall) + (Offset factor) * (Weight)
Before _ After
Corrections at each
observatory are combined
based on weighted mean.

PATI'AN
SAIDUSHARIE HAR[F
l[@
'“ Ba akot ‘

A
Teisal UL /'G DP!‘TTA
'VAMRA R"WAL} KOT.

KAKULA °  G-DPATTA
AT®
KAMRA RAWALAKOT
A , ‘

- 4"1
%lSRAMABAD AP ISRAMABAD ~i S HAMABAD AP
ISRAMABAD'ZP "
| -] M[A’\JWALI
An.qgo\mw,n\u JOHARABAD '4 JOHARAbi\D

SARGO

. SARGO ‘
L5 LY
erpf_T_HAL A ﬁ o
sl gl A 7 Bhakkar.
4 ¥ Bhakkar l FA
: FAISALABAD
& i FAISALABAD JHANG A

JHANG A —-m

% T.T. SIN

T.T. SIN

SHORKOT(RAFIQUI) 4 OKARA SHORKOTRAF[QU ) 7\ = OKARA
— A [

A g
A SAHIWAL SAHIWAL
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F g2 (Positive)

Similar rainfall by
comparing with local
observatory.

Ranfall{rm/day)}

o=
o
|
o
o
[=
o
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500

450

400

350

300

250

GSMaP (mm)

200

150

100

50

Accumlated rainfall

Before (#FiEFT)

R=0.35

0 100

.

200 300 400
Ground observation (mm)

# Original GSMaP

y=0.2124x
R?=0.1235

500
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500

450

400

350

300

250

GSMaP (mm)

200

150

100

Accumlated rainfall

After (FFIE#)

R=0.76

y =0.5416x
| R?2=0.5768

B Corrected GSMaP

100 200 300 400 500
Ground observation (mm)
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> it E g EDRRAIC XS GSMaP o)l IE#% Bk

b EL—SBRITRE GSMaP-NRT (% )
Ground radar observation

000

HRE
July 8, 2014 (Typhoon Neoguri ERE26EFESE8S)
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> ftb E @A ORHBIC L 2GSMaP )i E #E

ih £ — S RATRR [
Ground radar observation GSMaP-IFiLI2 (i IE# )

HRE
July 8, 2014 (Typhoon Neoguri ERE26EFESE8S)
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AR 1)(2014/07/08) 71N T A—42

400

350

NTTDAaTd

y = 0.958x Corrected(Ver. 2015)
R?=0.81 /

300

/ /. Corrected(Ver. 2014)

250

y=0.802x
R?=0.903

200

GSMap (B {ii - mm)

/// Original GSMaP

150

100

50

150 200 250 300 350 400

B ET —2E fi:mm)

+ GSMap(H#H1E ) B GsMap(EIETE. 1H) GSMap(iEIETE. 3
— i H: (GsMapFEIE ) —— &R (GsMap(TIETE. [B)) —— 0 (GsMapi#HIE . $)
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TWREER RAERBRATL (71VEY)

A

BEDEREXRT
BEFE(ER.

WICEDE, TV7BUDOLE

Rz F B (RBFNFX) ICKUBITL TAE

NTTDAaTd

EREVHEETIN(ER

UPNEA LT EESUGERAEAVTRAT— 42 0EL. BREEF

EREZHEURET 3Ll A,

Rainfall monltorlng L

Sensor network
. Calibration

W Automatic prediction(

Satellite

L%dslide Early Warning Prototype System (Albay)

System J

Model preparatlo

Maps

=

Criteria

Hazard maps,

Warning criteria

Copyright © 2015 NTT DATA Corporation

TOP = &lbay

Z YYYY-MM-DD HH:MM - HH:MM (UTC) Lat: [12355 ¥] Lon: 1315 W) (st ]

Warning Map

Hou infall [mm/h]

[ <4 Prav ] [ Latest ] [ Mext > ]

Date: [2012 ] 06 v [15 v

[IRealtime Update

0000 - 2345 v | [ submit | [ | Evacuation

|:| Mo Warning
|:| Warning

B ol

Warning Message [YYYY-MM-DD HH:MM - HH:MM (UTC)]

[Latl Lanl]: Rainfall: X mm,

Evacuation

[Lat2, Lon2]: Rainfall Xmm, [Lat3, Lon3]: Rainfall: ¥ mm,

{ Critical

Sl X i, RBEN Walug: 3

Shll: ¥ e, RBFN Valus: X Sl X, REFM Walue: X

Warning }

[ Application J
Analysis /
warning

Hmmumngy g

Agency/
Local gov.
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v BHAWSHE_LFTZ SR> AT LEDEREICL S
GSMaP-IFICL BTN 51 L#IE

o

Autofnatic
used for
(mor

#
L g
;.
3

= - ‘Rk.’,‘-
: N li
e S |
LS R
'iJ ."I -:' \7? Y [ Q-
e f‘.g H/ G f‘u <
# YL a V4
/e
4 \ ‘:I,( = g,
e Ty ’QS = \ '_I\‘C-;
; A N AW
e K
A SN
5 s - | g * ' §7
0 . V= g N\ TS
f;’lgféf DT A o t
A 3 ) ".V:. ) _& }
- ! { {"J.—-"' ’j., .‘215!3 L r‘b'_tr
. Wi P ey  {
_ - f\ S .—*‘ N\ N
P i . g1 -
w _r- ﬁf:cf 2 S ._ /‘(}
3 ;

Weather Sensors
the calibration
e than 200)

=

i 4

.....
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Plot all non-occurrence data
(at least a 10year period)

Hourly Rainfall (mm/h)

* non-occurrence

Soil Moisture Index (mm)

The RBFN value
evaluates the reliability of
non-occurrence.

100

sbﬁ
MO/,.S [U/'e y
nob

200

X (”7/7;)
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Evaluate the risk based on
rainfall frequency

. = Frequency
Image of the analysis & of rainfall
£ with non-
|I 3 occurrence
-% 100 ~
x 10 ~ 100
2> 5 ~ 10
3 1~ 5
T 0
Soil Moisture Index (mm)
Analysis using the RBF Network
80F
E 70 g . non-occurrence:l RBEN .
HEY = High Risk | "% (o
E LIE 109
= = 1 038
S -} L 0.7
£ 40 L1 0.6
60 S 1 o5
Q&\ (n'd 30 - 0.4
& £ -1 0.3
& S5 20 L1 0.2
{§ jC:J — 0.1
0 & 10 -0 R
& 0 High

100 200 300

Soil Moisture Index (mm)
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Landslide Early Warning Prototype System (Albay)

TOF > Albay

2015/12/14 23:45— 00:00 (UTG)I Realtime Update

<< Prev | Latest| Next 35 [Date( v —Mm-DD HH:mm): [2015 <] - [12=] - [15.=]

-
AN i H
HREESN
HER -~ B

n”

[oo =] : [oo=] submit]
Hourly Rainfall [mm/h]

NoData NoWarning Warning Evacuation Critical 0.1 05

[Lat,LonAreaName Sensor]: |-

Mikao
fona PILI 4z
CAMARINES SUR
Buls B“,l BJ;-:\ Tiwi
\ Mibua Aorl‘j
Bafstan
‘\\/ l]i:nno“ -
} ALBAY
1
i | -
I.\ \Fﬂx'nh-
RO atE
S Plaver

1.0 20 3.0 5.0 10.0 15.0 20.0 25.0 30.0 [mm]

;I Yigw Graph I

Warning Message

| Critical

Evacuation

Warning

[h12.585,F123.05,1295 12506 1,G5MaF] Rainfall:

HE459211 mrm, Shil 125 721504 mm, EBFM
nalue: 0.30

[h12585F123151295 12515 1,GSMaF] Rainfall:

H1 79485 mrm, Shil: 123642678 mm, EBFM
Malue: 0.33

[M1295F1 23351285 12335 1,GEMaP]

[ 285 F123 2512 85 125 95 1 GRhdaP Rainfall-

Rainfall 3305273 mm, Shil 114810468 mm

[h1255,F123451295 12545 1 GSMaP]
Rainfall. 2728961 mm, SME 111 473232 mm

REFM walue: 053
W2 6R F123FR12065 123 78 1 GEaP]
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FRIAEORE)ICHL T EHRMEn

RHI(V7 Va1 LK B IER T ZFHFE (GSMaP-IF) . 43R
[m]_EARIT /=5 iRt 2 RhEd.

vV 714)EANCHBLTIR P % -

[REBEAEHFET, GSMaPLih ERE

ZHALLRREERMORERRERETR . SERICHEREFM.

vV Sk, 714D NXAZEFETOMAEREEICL T, GSMaPH#i1E
HiEDOFEFEE(E ERIERDEET EZ PR - [IREFBEDEMR )

=3935,
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