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Duration : Nov.3-11

Peak: 230 km/h (145 mph) (10min)
Intensity: 895 hpa

English: Track map of Typhoon Haiyan of the 2013 Pacific typhoon season. The points show the
location of the storm at 6-hour intervals. The color represents the storm's maximum sustained wind

speeds as classified in the Saffir-Simpson Hurricane Scale (see below), and the shape of the data point:
represent the nature of the storm, according to the legend below.

Saffir-Simpson Hurricane Scale
O Tropical depression <39 mph <63 km/h [ Category 3 111-129 mph 178-208 km/h
O Tropical storm 39-73 mph 63-117 km/h [ Category 4 130-156 mph 209-251 km/h

[ Category 1 74-95 mph 119-153 km/h @ Category 5 >156 mph ~ >251 km/h
[ Category 2 96-110 mph 154-177 km/h [ Unknown
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By the evening of November 7, PSWS No. 4, the highest level of warning which
indicates winds in excess of 185 km/h (115 mph) are expected

- LATEST STORM WARNING
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WRF Modeling System Flow Chart
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The downscaling of the typhoon by NWP
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Figure 1. Track and minimum ::EmN- to Weather Research
and Forecasting/Cloud Resolving (a) East Visayas and
(b) Tacloban and surrounding ar v
(Mori. et al. 2014)

116E  118E 120E 122F 124E 126E 128E 130E 132 134E 136E



Samar & Leyte

Observation Stations of Philippines
13

9.5N
124E  1245E 125E 125.5E 126E




AMAR-AGROMET STATION,UNIVERSITY OF EASTERN_PHILIPPINES,
NorAgrRa(124.657,12.509)

1010
1005
1000
995
990
E s
£ w
& o
5
§ 970
i 965
960
fa
3=
%1 WRFe—s
-
w5 OBS*—
30
5
NORTHERN_SAMAR-LOPE DE VEGA_MUNICIPAL_NURSERY
NorLOPRo(124.676,12.298)
1010-
1005
1000
5
)
T
Em
o s
F
E B
£
£
fw
g
%! WRFe—
Y-
ws)  0BS+—
30
5.
Tz L3 12 3 %z C3 2 [3 i
OV BNV NV
213
NURTHEEN SAMAR—-LATUBIL_MUNIUVIFAL _BLUG.
TorCATRo(125.034,12.343)
010
1005
1000
s
o0l
E 85,
E w
L g
5
z’, 70
3 965
o 50
o
E 955
Su
1 WRFe—
0
w5l OBS™—
530
925
Pz
™Y

2
@

Northern Samar

Observation Stations of Philippines
13N

12.5N
12N
11.5N
11N
10.5N

10N

9.5N
124E 1245E 125E 125.5E 126E

'AR-AGROMET _STATION,UNIVERSITY OF EASTERN PHILIPPINES,

NorAgrRa(124.667,12.509)
i
n] WRFe—e
) OBS*—
T
£
Tw®
3
Eu
<
£ n
x
o
2
B
! .
L3N 1

NORTHERN SAMAR-LOPE _DE VECA_MUNICIPAL NURSERY
NorLOPRa[124.676,12.298)

n{ WRFe—e
= OBS—
T
Ew®
T .
5
s
Eu
<
)
o
ow
E
c
S e
i .
C (I
. i
I
2 I ;- .
s i
I o 3 [ oz E3 z i3
o - ;v

NORTHERN_SAMAR-CATUBIG_MUNICIPAL_BLDG.
NorCATRo(125.034,12.343)

* H
2l WRF+—
o OBS™—
T
£
T %
3
o
E 1
<
=
13
o0
E
£,
=
] 1
.“3 & |
+ . |
i
2%3_
]
%l 06 1z L4 002 062 zz 182 ez
TNOY BNOY SNOY



EASTERN_SAMAR-EASTERN SAMAR STATE_UNIVERSITY

EasEASRa(125.443,11.996)

010
1005
1000
5.
Observation Stations of Philippines .5:
13N
E -
o s
E -
12.5N £=
© 960
£
S=
s —
12N ! TR
| OBS—
E
5.
11.5N
oz -] ur - o o0&z z -3 [
m L Y
EASTERN_SAMAR-CIPORLOS
EasGIPRa(125.45,11.12)
1N
1010
1005
1000
10.5N L
990
T
< w
10N g£m
2 m
“‘i’ =
o %0
o
=i
9.5N T
124E  124.5E 125E 1255E 126E & ™
5.
L
* oBs+— :
930
5
!mﬁ 082 z - [ 067 "z L3 o7
TNV L SNV

Eastern Sama

13

EASTERN_SAMAR-GEN_MACARTHUR
EasGenRa(125.538,11.246)

EASTERN_SAMAR-GUIUAN _MUNICIPAL_HALL
TasGUIRa(125.747,11.033)

s

(pressure)

005 -
000-
995 -
990+
E 98s-
< w
& g
5
3 470+
&) 965+
o 90
S s
a =
“1 WRFe—s
0
os) OBS*—
430-
425-
’q{t 062 1z 18z 4 &z ir4 18z 00z
m BNOY. SNOY.
EASTERN_SAMAR-SULAT PUBLIC PLAZA
EasSULRa(125.453,11.815)
1010+
1005+
1000+
995+
930+
E 95
£ =
o g
5
g 70+
E 965
o 960
o
_E_l 55
S =
1 WRF—
0
o OBS—
430-
925
!-ﬁ 062 uwm L4 4 067 uz L oz
g NV NV

Surrace rressure \nra)

gﬁﬁ&&&ﬂa!lﬂa!!ﬂlﬁﬁ

|

0BS+—

FASTERN SAMAR-LLORENTE PUBLIC PLAZA
“EosLLOR(125.547,17.413)

sﬁ_ﬁﬁﬂﬁgﬁﬁﬂiﬁﬁﬁﬂiiﬁﬁ

CWRFes
 0BS+—

2
H



Observation Stations of Philippines
13N

12.5N
12N
11.5N
11N
10.5N

10N

9.5N
124E 124.5E

125E

125.5E 126E

Eastern Sam

EASTERN_SAMAR-EASTERN_SAMAR_STATE_UNIVERSITY
EosEASRo(125.443,117996)

i WRF+—s
»] OBS*™—
€ .
Em® t
=
E
o
E u;
<
3! |
=
T
ES
s
E 8-
|
2 '
+ |
o 1l
'3 ES " 3 oz ES = 3 oz
] S0 -
O EasGenRa(125536,11.246)
s
2l WRFs—
»| OBS™
E
£
T
3
E
<
£ n i
: '
£ {
E ’
c
;. f
|
L3 P l
< |
2 {138
| W
oz

15-Minute Rain Amount (mm)

15—-Minute Rain Amount (mm)

2

=

H

&

&

®

B

EASTERN_SAMAR-SULAT PUBLIC PLAZA

EasSULRa(125.453,11.815)

EASTERN_SAMAR-LLORENTE_PUBLIC_PLAZA

TFasLLORa(125.547,17.413)

WRF+—
0BS+*—

-

-

~

™
T

4 L4 2z
=
EASTERN_SAMAR-GUIUAN_MUNICIPAL_HALL
EasGUIRa(125.747,11.033)
WRF+—
OBS*—

(rainfall)

15=Minute Rain Amount (mm)

15-Minute Rain Amount (mm)

2

S

I

WRF +—
0BS+*—

EASTERN SAMAR-GIPORLOS
EasGIPRa(125.45,11.12)

=
3
|

. 0BS*—.




SAMAR-BRCY DOLORES
SomBRGRa(124:992,11.589)

Surface Pressure (hPa)

if?ﬂ&!i!ﬂ!!ﬂﬂ!!!!é

WRF s
0BS+—

L4 2z 18 [ 062 2z "

SAMAR-PAGASA_CATBALOGAN_STATION
SamPAGV[124.884,11.775)

SAMAR-BUSCADA
SomBUSRa(125.066,11.281)

Samar

SomBUSRa(125.066,11.281)

SAMAR-BRGY_DOLORES
SamBRCRa(124392,11.583)

Surface Pressure (hPa)

Surface Pressure (hPa)

0BS*—

gasassgasaaa!azng

g

!ﬁ?ﬁﬂﬂ!!ﬂﬂ!lﬂﬂ!!!lﬂﬂﬂ

SAMAR-PARANAS MUNICIPAL HALL
SemPARRa(125.022,11.777)

Surface Pressure (hPa)

B 86 2288883358888

WRF »—
0BS*—

228
g

g8

S
n] WRFe—
. 0BS—
—~
E
E®
=3
3 -
1 T
1 3
| E
. <
9 ‘g u
% &
1 PR
£
]
c
= &
|
0.
+
. 2
: k'3 C3
12z 182 oz 062 [ 3 oz oy
THOY ENOV oV 13

Observation Stations of Philippines

13N

12.5N

12N

11.5N

11N

10.5N

10N

9.5N
124E

124.5E 125E 125.5E

126E

15—Minute Rain Amount (mm)
s o = 3 B F @ B

WRF+—
O0BS+—

1

|
|
I

L AL

1

28

12 1 067
BNOV

SAMAR-PAGASA CATBALOGAN STATION
SamPAGVa[124.884,11.775)

3 B _® 3 3 B B

15-Minute Rain Amount (mm)
-

WRF e—
0BS*—

SAMAR-PARANAS MUNICIPAL_HALL
SomPARRa(125.022,11.777)

3 B T 3

s

15—Minute Rain Amount (mm)
-

WRF +—
0BS*—
‘!
I M
!
A S L
" Tz 3 [ C Tz 13
£

g8

£



Surface Pressure (hPa)
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Summary

* Improvements: Initial condition ? SST ?
Resolution?, parameters in the model ?

e Challenges

Higher Percent of Category 4 & 5
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The most powerful hurricanes (categories
4 and 5, orange line) are increasing

over the same time period that ocean
temperatures are increasing. At the same
time, the less powerful hurricanes are
decreasing (Webster et al., 2005).
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Fig. 1. Simulated and
observed histograms of
maximum surface wind
speed (m/s) in the Atlan-
tic basin. (A) Simulated
versus observed maxi-
mum winds for every
120-hour forecast made
(at 6-hour intervals)
during the 2006 to
2009 hurricane seasons,
using the GFDL opera-
tional model run by
NOAA's NWS (excluding
depressions). (B) Nor-
malized intensity histo-
gram (dividing by the
total number of storms)
for the ZETAC regional
model (red), the com-
bined GFDL (NWS) and
GFDN (Navy) downscal-

ings (blue), and the observed (black) for the 27 seasons (1980 to 2006) of the
control simulations. (C and D) Observed (O and simulated (D) cumulative
maximum wind distribution (CDFs) comparing the period 1995 to 2006 (blue) to
1980 to 1994 (red). (E) Comparison of control (black) and warm climate (red)
distributions (combined GFDL and GFDN models) based on the 18-member CMIP3
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(Bender et al. 2010, Science)
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ensemble A1B scenario climate change. (F) Comparison of control (black) and
warm climate (colors) distributions for the GFDL and GFDN models based on the
four individual CMIP3 model A1B warming scenarios. To save computer resources,
the four supplemental experiments (F) were only run for the 13 odd years during



