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GLCV1 Vegetation Map

Land surface process model

The carbon storage is divided into
five components, i.e.,

leaves, trunk, root, litter, and soil.
The carbon exchanges among

the components of vegetation and
the atmosphere are estimated at each
time step of the on-line model
integration.

Energy fluxes and carbon dioxide flux

between terrestrial ecosystems and
the atmosphere are estimated.

Model (BAIM) (Mabuchi et al. 1997)
Cs and C4 plants photosynthesis processes

Snow accumulation and melting processes

Soil water freezing and melting processes
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Spatial disgtributions of TIR Alerts ssuwed in March-April-May 2015
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Radon anomalies before M9.0 Tohoku 20117
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Ionospheric Tsunami Early Warning System: The 28 September 2018
Sulawesi Event as an Example NCy
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2Department of Space Science and Engineering, National Central University, Taiwan SGraduate School of Science, Chiba University, Japan Insb
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Abstract

The 28 September 2018 Mw7.8 Palu, Indonesia earthquake triggered catastrophic liquefaction, landslides, and a near-field tsunami. The ionospheric total electron content (TEC) derived from records
of 5 ground-based global navigation satellite system (GNSS) receivers is employed to detect tsunami traveling ionospheric disturbances (TTIDs). In total, 15 TTIDs have been detected. The ray-
tracing and beamforming techniques are then used to find the TTID source location. The coincidence of the TTID source location and the tsunami location shows that the ionospheric TEC recorded by
local ground-based GNSS receivers can be used to confirm the tsunami occurrence, find the tsunami location, and support the tsunami early warning.

Ionospheric Tsunami (Iononami) Signals The 28 September 2018 Sulawesi Tsunami

«
e

“ GPsS Satellite

Ladtue

s ' g o A

Tsunami

» Figure 1. Sea surface disturbances induced by tsunami into i while a d-based
GNSS receiving station monitors ionospheric disturbances. The thin-shell ionospheric (i.e. ionospheric
pierce or ionospheric) height is at 325 km altitude. (Liu et al., 2019)

w e " X 1 -

Lorphusse
» Figure 5. The TTID signals of Sulawesi tsunami using GNSS TEC. (a) The locations of epicenter (red star) and GNSS

\& 4 ] ' Example: The 26 December 2004 Indian Ocean tsunami receiving stations (black triangle). Blue open triangles denote the locations of TTID signals. (b) 15 detected TTIDs from 5
' ground-based GNSS stations are shown as black lines and blue triangles represent the start time of TTIDs. Black dash line
| Ay indicates the occurrence time of earthquake. (Liu et al., 2020)

.

Statistical analyses of TTID source location

S0

Lathude
3
Lastude

» Figure 2. Tsunami wave distributions at 00:58, 02:58, 04:58, 06:58, 08:58, 10:58 UTC computed by the COMCOT
model and the associated TEC variations and simulated tsunami waves. TTIDs of the TEC and COMCOT tsunami
waves are denoted in red and blue curves. Seven pair of TEC/tsunami waves over the ocean area and 3 red curves
over the land are presented. The ticking times of the TTIDs and COMCOT tsunami waves are denoted by red
triangles and blue squares, respectively. (Liu et al., 2019)

Source Detection

Beam Forming Technique: Ray Tracing Technique:
A global search of the epicenter by A global search of the epicenter by
a given onset time. a given velocity model 3
— <
ASi=Si-Se At -l ATwi = S/VulTz = Z/Vz *
Vi = AS/At: 0; = [Z(Vi )Z/N]U2 ATe =ATwi +ATzTei = Ti + ATa
1" 120 124 o s 20 124 =
Gj = [Z(TG)Z/N]1IZ . Longtude ’ . L :ng!.a&o . .
Example: The 26 December 2004 Indian Ocean tsunami » Figure 6. Contour of STD of (a) travel times and (b) speeds estimated by the ray-tracing and beamforming technique,
. - : ) » 342nm ) ) e separately. The blue open triangles indicate the TTID locations. The white star indicates the epicenter reported by the
- F o 'USGS, and red crosses represent the estimated tsunami sources. The bootstrap tsunami sources by using ray-tracing

(c) and beamforming (d). The yellow dots indicate the bootstrap locations of tsunami source. The white ellipses
represent the 90% confidence interval for the possible tsunami source locations. (Liu et al., 2020)

Validation

» Figure 7. Validation by using circle method. Blue circle

. : ) indicates that the possible tsunami source locations T
- centering at Pantoloan-Sulteng tide gauge with radii of
. . the inner edge of 24 km (=80 m/s x 5 min) and the outer | o
- L . edge of 29 km (=80 m/sx6 min) km. Gray circle indicates
20 by WX x - that the possible tsunami source locations centering at the =
e ® . oy ¥ Palu beach area with radii of the inner edge of 34 km
> Figure 3. The tsunami origin/source detected by the circle method (a), the ray-tracing (b), and the beam-forming technique (c). (=80 m/s x 7 min) and the outer edge of 58 km (=80 m/s
Black and white triangles are the ground-based GPS stations and associated TTID locations. The red star denotes the epicenter x 12 min) km. (Liu et al., 2020)

reported by the USGS, and the cross represents the computed tsunami source. (Liu et al., 2019) .o

Summa =
Coverage of Ground-based GNSS Stations SCImary

¢ Asecashore GNSS receiver could detect TTID up to approximately 30 minutes before the tsunami wave arrival.
More two thousand ground-based GNSS receiving stations have been routinely operating and about hundreds of
them provide data in real time by IGS. This gives an excellent opportunity constructing ionospheric TTID
monitoring networks to support the tsunami early warning system.

It shall be able to drastically shorten the time in detecting TTIDs and confirming a tsunami occurrence if GNSS
TEC data derived from existing nearby ground-based GNSS receivers in real time.

The ionospheric TEC derived from 5 ground-based GNSS receivers in the South Asia region detect 15 TTIDs
induced by the 28 September 2018 Sulawesi Tsunami and shed some light on the tsunami source location.

The results of the ray tracing technique, the beamforming technique, and the circle method show that the
possible tsunami source locations are near but just outside the Palu Bay.
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Abstract

We introduce a damage mapping framework for the classification of building damage from space using modern deep learning algorithms. The main
contribution of this work is threefold. (i) We construct a unique global multitemporal and multimodal EO dataset together with labeled building footprints from
large-scale earthquake and tsunami events worldwide. (ii) We propose a damage mapping framework that integrates remote sensing and deep learning to
classify the level of building damage considering several data availability scenarios. (iii) We conduct extensive experiments and evaluate the performance of
the proposed framework with other state-of-the-art deep learning approaches used for damage recognition.

1.Introduction 3. Method
We included building damage characteristics from three disaster types, We propose a framework for building damage mapping using
namely, earthquakes, tsunamis, and typhoons, and considered three Convolutional neural networks (CNN). This architecture consists of an
building damage categories. The global dataset contains high-resolution encoder-decoder design for semantic segmentation. In this work, we
(HR) optical imagery and high-to-moderate-resolution SAR data acquired modify the encoder design by adopting two encoder streams to derive
before and after each disaster features from the pre- and post-disaster datasets separately. By setting a
change detection approach, the encoders share their extracted features
Kermanshah (2016) — MmOt (2016) Tohoku (2011) Puebla (2016) through concatenation and 2D convolution operations.
& - Inputs A —= Gating signal
I = --» Skip connection
Haiti (2010) Il . —> Concatenation & Conv 1x1
L] £ gl |3 3 § 5 @) Attention gate
Tacloban (2013) o g 1"
ad e T
A I B, S A Outputs
Kathmandu (2016)
Palu (2018) »
[CI Earthquake [ Tsunami (@ Typhoon ] Pisco (2007) .
e = Conv 3x3, BN, & ReLU (x2)
Pre-event Post-event © Max-pooling (kernel=2)
Palu . X x ®  Optical R 3 3| = ConvTranspose 4x4 (stride=2),
Kermanshah *x . x X SAR § p. ﬁﬁm a2 2 Conv 33, BN, ReLU
Puebla . X1 . e »
Kumamoto - X *x g Y
Kathmandu X e xX®
Tacloban * X * x
Tonoks . x X 4. Results
Haiti x 4 o x - - ~
Pisco e o we found that our network trained with ¢ ®
G000 200 A0 00 S e B optical images can accurately extract ¢
~ ~ | and classify building damage without
I any additional input (building masks). r
2. Building damage dataset (BDD) Furthermore, acceptable classification o]
s — results could be obtained by 3
To facilitate the comparison of the integrating pre-disaster optical images
different damage classification and post-disaster SAR data.
levels, we defined a three- . . o
category scale of building damage. Data modality scenarios. H
Our damage definition is based on Pre-event Post-event
- ” Mode — —
the building structural condition Optical SAR  Optical  SAR
after the disaster. I S A S AN A
2 v 3
e g
ALY
5 v
H
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JAXA's Weather FCST System &'
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Teravoki ef al (20015); Kotsuki et ol (20019
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Experimental Setting £

« NEXRA: NICAM-LETKF

« NICAM (Satoh et al. 2008, 2014)
« Horizontad @ GLG (appros. 110 km resolution)
» Vertical : 38 layers up to appro. 40 km
- Comulug Parameteriration @ Arakawa and Shubert (1074)
+ Lange Scale Condensation : Bemry (1967)

+ Dbservations
+ PREPEUFR, AMSU-A, GSMaP

+ LETKF {Hunt et al. 2007} with 40 members
+ Localization: 400 km (horizontal) & 0.4 Inp (wertical)
= Iivflaticn by RTPS (0 = 0.90)

+ For Lightning Prediction
» Lopez {2016)'s parameterization
« Chikira and Sugiyama (2010) for cumulus scheme
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DA for Parameter Estimation &

* parameter estimation
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Analysis solver
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Extension to Local Param. DA &

Global Parameter Estimation
By ETKF

Local Parameter Estimation
By LETKF

laratinmtion

LETKE, |

» Extimate a global constant parsmeter - Estimate spatially-warying parameter

= i kocalization = wif lncalaation & o

gy 5 D ey G

DA w/ AMSR2 LWP £

-

OSR Bias vs. CERES ;501201512 ..'éi

Global Parameter DA | Local Parameter DA

.H..N..;\.-I.ul].j.-l}g:.li-|llnﬂl ]
cloudier™

local parameter DA was beneficial
in shallow-convection regions

Kotsuki, Sate, Misoshi
OER: Dutgoing Short Wave Radiation (2030; JGR-A)
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Toward Lightning
Prediction

TRMM

Lightning Imaging
Sensor

{LIS; 1998-2015)

GOES-16 & 17
Geostationary Lightning Mapper
(GLM)

Can we advance NWP

using lightning obs?
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ECMWF's Operational Lightning FCSTs __"_L:i_

e

Py e G ety Gl bty

Lopez (2016 MIWR)

Flash Density (Lopez, 2016) -

Basic Assumption: Charge separation of hydrometeor occurs
..... on Deth nograupel ang (Ce snow
T dpadta® mis déviitpid Based an THashair 1978

W e

Tootad Lightnirg ¢ fr = 124 % G TAPE min{zes... " [l year-¥)

. SOMERpOnding to th weaily integrased amcus of
eolisiontoalesceron between graopel and unome

r"I“I I A5 {swer aoean)
iy @=O-Rp o0 Gver land)

-
Qu = f FalGomma * 4 Jpeds

{remay 1 Too0] coRdESRaTE oVET SOMARMIvE fefioes 5 - ._'..

¥ + Groupel nermsina] wlocity (= 3.0 m ™) m- i gy
¥, 1 Snow perminal velosity (= 05 m s T o e o
Py + Predipitation B of frozen (solid) hydressstor e
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Comparison with Lopez (2016) <5

ECMWF (Lopez 2016)
2 SpmiCTR

MICAM (Chikira+LS DFJ)

{1} Parameterization worked reascnably
(2} Lightning overestimated over ocean

Py e o ety Gl bty

Seasonality of Lightning &

ECMWF (Lopez 2016)
VR il i s e

MNICAM (Chikira+LS)

- £ L L -

o I N b Y
3 = 5 =
e

s

2

-

Summary ..'..:i.

- Activities to advance NWP w/ satellite obs.

» (1) Model parameter estimation
= wyf GSMaP
» precipitation forecasts improved
= wyf AMSR-2/LWP
« local pararmeter estimation worked reasonably
+ D, caan imprones radiation bias significantty

= (2) Lightning parameterization
- Lopez (2016)'s scheme implemented
= The parameterization worked with try/errors
= Param. DA will be tried w/ TRMM/LIS and GOES/GLM
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Monitoring of urban expansion of Jakarta using
MODIS land surface temperature

Fitria Nuciferal, Widiyana Riasasi!, Da Wang?, Yuhei Yamamoto?, Kazuhito Ichii?

1.Universitas AMIKOM Yogyakarta, Indonesia
2. Center for Environmental Remote Sensing (CEReS), Chiba University, Japan

Background

Urban expansion is a serious environmental issue in many counties.
Jakarta, as the capital city, is the centre of economic and civilization
in Indonesia. As the result of industrialization and deforestation, the
air composition on the atmosphere has been changing, in Jakarta
itself, the air temperature increased about 0.152°C per decade
during 1901-2002 (Subarna, 2017).

Regions with high cloud coverage needs caution for the selection
for cloud-free data. So far, many analysis rely on LANDSAT type
data with about 100m or less spatial resolution. However, very few
cloud-free data are available for these satellite datasets.MODIS
provides moderate spatial resolution and high temporal resolution
allowing to monitor seasonal variation of land surface temperature
in tropical area.

Objectives

1.ldentifying the urban expansion of Jakarta urban area
2.ldentifying the temperature change of Jakarta urban area

Urban expansion by land cover datasets

0002004 0052009 002014 2015-7015
Type 1 o985 1473 3.3 1653
Type 2 W L 1 1654
Type 3 TAEY E0E4 3.301 1588
Typed TRES 084 B0 1547
Type 5 A Y] 3308 1502

Quantifying Urban Area

0. Water bodies

1. Evergreen needleleaf forest
2. Evergreen broadleaf forest
3. Deciduous needleleaf forest
4. Deciduous broadleaf forest
5. Mixed forests

6. Closed shrublands

7. Open shrublands

8. Woody savannas

9. Savannas

10. Grasslands

11. Permanent wetlands

12. Croplands

13. Urban and built-up lands

14. Natural vegetation mosaics

15. Non-vegetated lands

Conclusion and Future Works

Land surface temperature in Jakarta urban area tends to
increase during 2000-2014 and decrease during 2015-2019.
For seasonal variation, the highest LST occured in SON and
the lowest LST occured in JJA. For diurnal variation, the day
LST is warmer than the night LST.

We could show urban area expansion in Jakarta from visible-
near infrared satellite data and thermal data. Our approach
relies on multiple data sets, which can produce better quality
data by picking up cloud-free image.

Application of geostationary satellites (e.g. Himawari-8) are
one of the approach to increase number of cloud-free
datasets. Before analysis, we need to check how much more
cloud-free datasets are available. We also need to analysis
other large cities in tropical Asia.

Methods

LST Changes in Urban Area (Day)

i i o o
e

- s s s s |

s, g,

i S i ol
20002004

DJ

S

MAI

<

2005-2009

2010-2014 2015-2019

LST Changes in Urban Area (Night)

g e
DJF | . .'f PN S S s ~
o »
e R e mrd -
el .. v\:
MAM S - o 9y
iy " ¥
-~ ‘A = Ned com
aed s
JJA - "..7 -
o o
ne'd Ca mrd G a
e
SoN| - RN | S b Ve
me'd ca nrd va
20002004  2005-2009 2010-2014 2015-2019
References

Subarna, D. (2017). Analysis of Long-Term Temperature Trend as
an Urban Climate Change Indicator. Forum Geografi, 31(2), 196—
208. https://doi.org/10.23917/forgeo.v31i2.4189

37




#BThiIC BV 5 ZE{EER (NO,) SERHBHADEE(L

[irmas 2 pnaiase 3 FEEH

ERAE Y, HiAKE, ZEFEA ", Martina M, Friedrich?, [RE—E", B{CIKE ", Alexis Merlaud?, Frederik Tack?, AiI{=%?

1LiELsi
LRI ORI NS E T ORREMLET S S L.
B s R 2 L ) VP T O R ChE PR 25 1R
THIEBREL LSS Ehl bR EUA TR RS AEW
L 0 ) — e 2 2o 2 PRI T, T IR L R 1Y
ORETEAESS. BN AT AN RN, MR
SR EyENNTE &, 8 - SR U0 LT, W A
dclocirockemicall 42 L AF — AR BRI B Ry B S [Crooic
HAT: Mijling ot sl 2008; Mond o al. 3310 ] 488 9% T 12 MAK-DOAS B
B LTS R R PN L P |t B e ot e S
FEECR IR, LS (MO ST i T e MO
ot =7 REIGE L MASGDOWSIZ B ST & LR LT
EITTE

2.FiE
MAX-DOAS L S ZBEEE (M0, DREHEEN .
WEREICES WO, ENEN

= 2COREE L2001V i SRR s 1 R

= ALANDHRAS (Mult Axis DifFerestal Opticsl Absorpion Specirescopy ) B
£, e ey A T A D LML S L. F O
PEERP SN S R G, TP R ] AR
e R R R R R S e — P e
AT

o BB LEE N, 10006 E} SR L A MAX-DOAS B E, JEf 5
B o o R B D Sl SO LSRR S e A B0l
TR e 0 e e PR, LRRL Y
L5 )

4 Bl 0 mm OO W DL MLE T L, 45 2 R o no Kl S de e W Ui &
Al 2L F F A, fy B — ke o100 m TR RO R sk .
[} R U200 =T 7 o T NG D 2 M

o A R A A= (Alphaserie, NOZ-BAIFY B L FARMBEL =8
A S B L 200040 3 F 200042 TRE {1 R ot S DO0RiE R T,
ERCTF IR FE TS S0 m TN

cRRAEIRLEIDA =Lk Fy T =T F=JECRiy (0

Lo T GO EETIE ). PO TR B

N CERSS WY E— b b it s, NI N RE

3.ER

E
* BT A RN & R L TR B I T M LN RRTIE 30 ppbe I, E.I-

O FRLES 00 ¥ 10ppby 2780 FOBD

B M 0 T, IS T L M B St )
30 prie L M1

« 7 — ot i 3 5 (B, SR 10 m L F TS
-, B 60 m L T 0 pris BUNEE: I faniis

» MAX-DOAS JEEN0, 5 5 b B B R L R T ok

VTREHTSE ~ Mpphe T e LB E ¥

76200276, Ravialwind vaocity ']

| RRET ST | P )
# 3 & & ®©W W W H M

A==Fd ¥ 4
B Fe75—dl (RAHNORE DIRRP (N -
RERER )

» {8) Fukuoks University, NO; [pptv]
- 4
@ :
Fed %1
-] E-.] L]
» B F B @ %0712 B3 w18 18 AT 58
E T E H020-02-20, Local Time
“ni “E P1TILSOTRGW
1-E e E 5 () Fukucka Univensity, NO3 [ppbv]
L LR SRR (N0 MR R | BTN iﬁ
WRHL,{ FH R, B, 5 25 2 R T "m": ol ::'.‘ll eipetin L
_ﬂlulﬂ?tm!-l:ﬂa g 4 B 13 W 0N
" ] 1o, 1©1 Fukuoka University, 0-200 m
Em ; g £ ]
;" ﬁm-‘l‘““""’r b 1
i | ST V.
== i T8 B W aE ud 1418 T ol
. 20020-02=20, Local Time
[] ] m ] ]

Brpder-TENRNL RZRER RO} S
(RO 2 B 2008 1101858

38

4, R0y ORYRER (o, b BUERRE ;¢ O-200 m BYER |

B RS TR R R - T AT R R TR T |
EE . Py, SRR s (G G eyl SRR R Y ¢ Y R, |



Wt I PR LR EESS THIE L 7
ITTFOVILOEZNES

HREN, SMHE BECOENEE), ST ) WL A

i e Mg 2he
rRNME DR, SELAFERoRNNTCEEE RICT EnherEERIEE LS4
o S A .

R s 7O Akl A 0HEIZE > TR <Rk,
IFOSARRAERTRA AR E

!

ERZFETIouERTRY, B2 o ToNEN NS SETRS

R
Zhd D%k d — 2 (PREDE, POM-02)

O - RS S
Wil 10 ALK C DN

r HTRE
{HES. T80, 100, 800, 500, L5, EPDL 4G, [I99, §62T, F200 am)
~FEETUTRESLE N~

sRLRSESEE wAATECHT

MY F0 Y LERGT
FUFEOITOVADETNNS,
FUMNEMEESSE NS

ERANPISEENSE S i
[TECEP ALY
REELCAETAEI S

HE

HFEEE
= EREYERERE ENCERT ZATERTH RN
EFTANLOENCHEC KO STRSRE SRR
DA EERT LRSS TRFRE2 - 1) TR

| WA L |
MRS : 0 g} = Pt )+ 81

NF 7o 73 LCSEYRAD pich Vaiddos 4.2 | Nabagrma ot al, 178}

WL | Mk B 07
B b 0t g, JATR
L7V ADETRNET,, ERSE L b

T, ™ |}rr_|'J:|J Kir, ). | idlogr

£ FUS) = (har i) {I’I_ﬁ.u.ﬂj g

bl R e

: rligkcrsniivacdsndi

)

o]
| 30w, B ROEL, 1250 )
-8 L

HRER e
. EROES
M £\
" S | A
. L i k

SR, BboEome

EEE SR EANE I ORSET

39




o E e i
RRER g = A DR AR
Bl r S A -l#i—l:

LU R R TE b

a
demn

RBER wns
AERNGRREsR Rﬂrﬂl

ABHAFEF =0T Hant
Ll b el 1 3o

-‘I:l.':._'

ol | -
3 & N
:--H'-t-:" s:-:;l T = - T _ [ B

I GEAECH 0T
ERroBRTSE

[®ow-F e BAoEEEL, LS
BHE—FolBLE—F i S
EAETSELE 1=tk AMsWL LT
"an | 1r - EERETARLT
! T | MR T TR DT

BRER

PRBER e - oy SRMSR

201558138

iiu - - i
- -
o o b Lo ad%
o AN ¥ e .
i N iy “ . .
4 - # i
. B
Y ™ ¥ - - an n 1 " =
R Lty adaa [

HLEELTE D FTT T ] | umsms | wreEues — RLAmSaRERR = =1
1] 1= e R o twm,
- | . = | mTeE: i 1
A8 i
- = _
| n N I . Tl i — N
o AN LB RET AR ORD = - e A 2 e = ]
b Ln_bwnin " = = | 113 = Tl & N
ae 1 = : = =
) WEEDEL LY, — :
i 1 Ecanas. B AL TLE ;_ : .
=T T ™ = a5k
‘4_..' : L L4t by i = 7A"% L
|l &1 4: 1) E - .-'- W]
Hu n [e = - - - v i - -
2015550138 BRRER  ems - mmy SEMER 2015550138
ol L E T
am e |

L T T
MRt T A 7

40




_ EFON pam e

- "‘,l.".-‘  AmRgosses

BRSER  emw o ooy GaNKA 2015F5E 130




B> AT LNISMON- COzng:6§§H£HECOZ7 FYVIART—Y

B RS RAMIRKREME € > § —/[RTRIRAFR

= sum

Niwa et al. (2011), Three-Dimensional Icosahedral Grid Advection Scheme Preserving Monotonicity and

AT > 27 LNISMON-CO, & W TEIRDCO,7 5 v 7 RIc DWW T Consistency with Continuity for Atmospheric Tracer Transport, J. Meteorol. Soc. Japan. Ser. II, 89(3), 255-268.
SEERAT % SRHE L/‘Tco Z DRI Tl \f&ﬁﬁ%zﬁ IEHFBC0O, 7T YT X | Niwaetal. (2017a), A 4D-Var inversion system based on the icosahedral grid model (NICAM-TM 4D-Var v1.0) —
DIRZEMZEEH. KKRCOBESHAT—F THRINTWS, TI T, Part 1: Offline forward and adjoint transport models, Geosci. Model Dev., 10, 1157-1174, doi:10.5194/gmd-10-

EMELDOHBSTRAZTB LM TEE L5, REOBITHAREE B> 1157-2017.
TW3 (1990-20194) , BoNnic 75 v I RT—4 & BEIZIBIEFZ | Niwaectal (2017b), A 4D-Var inversion system based on the icosahedral grid model (NICAM-TM 4D-Var v1.0) —

FTIRIBIEFR Y ¥ —DOHIERIBIET — Y RXR— 2 L DO DOIZ N5 L TA Part 2: Optimization scheme and identical twin experiment of atmospheric CO, inversion, Geosci. Model Dev.,
L TWS, Fflc. ZDifEHTIZGlobal Carbon Project®#EECO,UY 10, 2201-2219, doi:10.5194/gmd-10-2201-2017.
S f##7Global Carbon Budget 2020 6B\ SNTWS, Friedlingstein et al. (2020), Global Carbon Budget 2020, Earth Syst. Sci. Data, 12, 3269-3340, doi:10.5194/essd-

12-3269-2020.

| NISMON-CO, | Global Carbon Budget 2020

NISMON-CO, - : -
NICAM-based Inverse Simulation for Monitoring CO, J ﬂ Global Carbon Budget 2020
Friedlingstein et al. (2020
(o] ASYWEBEETIUNICAM-TM (Niwa et al., - 5 * | s
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Introduction
Extreme Weather and Heavy Precipitation

+ Extiemie weathed and climate events,

|ﬂ-mmmulnm|

such as heavy precipitation, have
increased in frequency and are projected r"l'l:!
to continue increasing in this century

* These events can impact humans and
ecosyitems extremely, which can be
conceptualized a5 disasters or
emergencies

* In Japan, typhoons and heavy rains can
often result in disasters
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Introduction
Third-Generation Geostationary Imaging

Comparison of AHI to VIIRS: 2006-05-01
Himenia-8 AHY
™

* Higher temporal resobution
(=10 min)

* Highor spatial resclution
[05-2km)

® Lasger number of "radrow”
spectral banch sultable Por kand
monitaring

S-NPP VRS

Objectives

|DOverall abjeetive)
* Inwestigate the utility of Himawari-8 AHI data fier mapping the spatial
extent of landslide-affected areas caused by a torrential rain event

[Specific objectives]
* Determine how well Himawari-8 AHI moderate/low spatial resolution
data detected vegetation cover changes due to landslides

* Assess how s000 AHI 10 min resclution data could observe the
disturbances after the rain event (in comparson to VIIRS, Landsat-8,
Sentinel-2, and aerial survey)

©

Morthern Kyushu Torrential Rain (July 5, 2017)

= Max 24-hour rainfall = 200 mm (Aapkra)

= Landilides cancentrated in an ared with
i linifall S

Tokall Precipitatios Asnoasd |&:00 - 21:00)
Extimated From Radar Data Anahytis

o

i
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AHI MOV Temporal Profiles
of Landslide-affected Pixels
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ANDVI Compared to % Landslide Areas
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AHI NDVI and natural-color composite image pairs 9
at select observation times for 13 July 2017
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Comparison with Other Platforms

A sl dhearaby ohweraition lise on 10 baby 2007

= Aerial ssarviey: about the sarme (Bth day)

= Landkat and VIIRS: Bth day, but partial areal
coverage due bo chouds

= Sentinal-2- 162h day

©

AHI MOV Lendslide
deection anahyin for
A panrendial raan event

[LF] Al
|
in Hiroshima, Japanin L0
&

the surnimer of 2018 i_&\;} gk

© =

Conclusions

« AHI MDVI moderatelow spatial resolution data successhully detected
landslides where the percent landslide area was greater than ™%

* AHI MDVI 10 rin temporal resolution data obtained near cloud-free
coverage of the impacted region by the Sth day after the disaster
gxent, the timeline comparable to serial survey, slightly better than
SHPP YIRS and Landsat-B OLI, and better than Sentinel-24/B MS1.

+ AHI hyper-temporal data can serve as another data souree in the
initial region-wide dssessment phase of disaster management

47




E=Jen

Landslide Detection with Himawari-8 Geostationary
Satellite Data: A Case Study of a Torrential Rain Event
in Kyushu, Japan
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Exporting the Normalized Hotspot GENZANO NICOLA -*, HATTORI K 22,
HIGUCHI A.3, MARCHESE F. 4, PERGOLA N. 4,

Indices (NHI) on Himawari-8/AHI TRAMUTOLI V. 1
1School of Engineering, University of Basilicata, Via dell’ Ateneo Lucano, 10,

Obse rvat i ons: a preli mi na ry St Udy On ngélrggu?teegczﬁ’ogrloyf Science, Chiba University, Yayoi 1-33, Inage, Chiba, 263-8522,

Japan
3 Center for Environmental Remote Sensing, Chiba University, Yayoi 1-33, Inage,

Krakatau volcano (Indonesia) during kR —
the eruption on September 2018

The NHI (Normalized Hotspot Indices; Marchese et al., 2019) algorithm identifies volcanic thermal anomalies in daylight conditions, exploiting the sensitivity of SWIR
observations provided by mid-high spatial resolution satellite data. Through the computation of two normalized indices, high-temperature features are identified as in
the following equations:

* Contact author: nicola.genzano@unibas.it

Lz —Lig Lis —Los
Lz +Lig
where, L,,, Ly and Ly, are the TOA radiances [W-m2-sr't-m?] measured, for )
each pixel of the analyzed scene, at around 2.2 um, 1.6 um(SWIR), and 0.8 um - . - . ®
(NIR) wavelengths. Values of NHlsyr >0 OR NHlgy gz >0 are used to detect

volcanic hotspots. SR

NHlgyr =

Recently, the free-accessible NHI-tool (Genzano et al, 2020;
https://nicogenzano.users.earthengine.app/view/nhi-tool) has been developed
under Google Earth Engine platform to investigate and map worldwide volcanic
thermal anomalies by means Landsat-8/OLI and Sentinel-2/MSI scenes.

In this work, we export NHI algorithm on the radiances collected by the
geostationary satellite sensor HIMAWARI 8/AHI, which is able to provide high-
temporal resolution data (10 minutes) over East Asia and Pacific Ocean.

Although, AHI sensor are able to collect information in the MIR channels, which
are more suitable for volcanoes thermal monitoring in comparison to SWIR
bands, as first step, here we asses the capabilities of the NHI approach to
detect volcanic thermal features as originally proposed. MLl

The eruption of the Krakatau volcano (Indonesia) occurred during September
2018 has been taken in account as test case. Screenshot of the NHI-tool developed as Earth Engine Apps.

INVESTIGATIONS OVER KRAKATAU VOLCANO DURING SEPTEMBER 10-20, 2018 BY USING HIMAWARI 8/AHI AND SENTINEL 2/MSI OBSERVATIONS

v’ By using NHI-tool, space-time evolution of lava flows emitted by the Krakatau volcano ':'ii'"age on Sep 17, 2018 at 10:00 LT (RGB-B7B6E5)

during September 10-20, 2018 have been mapped on the basis of Sentinel 2/MSI data.
SEP 10, 2018 SEP 12, 2018 SEP 15, 2018 SEP 17, 2018 SEP 20, 2018

ot \) ot

B High intensity pixels (] Mid-low intensity pixels

v/ By using HIMAWARI 8/AHI daytime observations, i.e. from 06:00 LT (00:00 UTC) to 15:50
LT (09:50 UTC), NHl,r index has been computed on radiances recorded at 2,3 um (Band
06) and 1,6 um (Band 05).

¥ In the following graph, the HIMAWARI time-series of the NHlgy,z index (black line) & y
computed over the Krakatau volcano is shown. It is compared with the total SWIR T - } 4\ Krakatau
radiances computed by means the NHI-tool on the basis of Sentinel 2 images. A good voleano
agreement between the two different observations is possible recognize.

Cross symbols indicate locations where NHI-trends have been computed
(green cross indicate P1, orange cross P2, red cross P3 and purple cross P4)

CONCLUSIONS

Our (preliminary) results highlights that useful
infformation can be obtained by the
implementation of NHI algorithm on the
HIMAWARI 8/AHI data.

Thanks to capabilities of AHI to collect data in the

MIR spectral range (Band 07), more indications
v Different NHly,,; time-series have been reconstructed on different pixels in the analyzed on volcanoes activities could obtained by

portion of the H8 scene, with the purpose to verify whether or not trends similar to the defining a new NHI index (i.e. NHIyqr)-

observed on Krakatau could be recognized. In the following graph, it is possible tonote = The use of consolidated change detection

that NHISWIR values over Krakatau volcano are greater than the other analyzed pixels, methods, e.g. Robust Satellite Technique

and the trend over "Krakatau pixel" is more different from those pixels not affected by (Tramutoli, 1998; 2007), on the “NHI images”

volcanic activities. could allow to identify anomalous volcanic
features.

Remote Sensing, 12(19), 3232, https://doi.org/10.3390/rs12193232
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n nature exposure

497 503

Variab (%) Exposedto ¢ / t-
urban test
nature

natre  (n=193)
ref.)
a6%

" Good 171 75(38.9%)  96(49.7%)
: o
No exposure group Exposed group Notgood 215 118(61.1%  97(50.3%)
[ S— _ 5% )
)
Figure 1 Sleep quality under two Table 1. Sleep quality under two statuses of
statuses of urban nature exposure urban nature exposure in the survey [n (%)]

*p<.05, ** p<.01

2. (&™) BANENREZBCITL< (FIR) BREER

 Active engaged Physical activity

Actively engaged  [PELJ

ot active (51.3%)
ek of physical 188
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Figure 3 The search for meaning in Table 3. The search for meaning in life under two
life under two statuses of urban statuses of urban nature exposure in the survey
nature exposure Mean* SD. *p<.05, ** p<.01
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Table 4. Effects of urban nature exposure on active engagement in physical activity, good sleep quality and

high levels of the search for meaning in life. Odds Ratios and adjusted Odds Ratio (aORs).
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The Relationship of LST among NDVI and NDBI in Denpasar City
Based on Landsat-8 Level-2 Data

Abd. Rahman As-syakur, Takahiro Osawa, and | Made Oka Guna Antara

Center for Remote Sensing and Ocean Sciences (CReSOS), Udayana University, P.B. Sudirman Street, Bali 80234, Indonesia

E-mail: assyakur@unud.ac.id

Introduction Location of Study

» In Bali, Indonesia, an increase in the tourism industry and The study have done in Denpasar City, Bali Province, Indonesia. Denpasar City has four districts; North
the population is creating huge social and environmental ~ Denpasar, South Denpasar, West Denpasar, and East Denpasar. Figure 1 indicates the distribution of
problems, especially on urban land changes. Denpasar City and three graphic profiles (transects) to examine their intra-urban variations.

\4

A most noticeable phenomenon that has arisen as a result

The population of Denpasar City reached

of city expansion is that urban climates are warmer and
more polluted than their rural counterparts (Lo and
Quattrochi, 2003), or called the urban heat island (UHI)
effect.

v

The UHI is the characteristic warmth of urban areas o
compared to their (non-urbanized) surroundings. Generally, =

it refers to the increase in air temperatures, but it can also ~

refer to the relative warmth of surface or subsurface [
materials (Voogt and Oke, 2003)

The availability of land surface temperature (LST) from

Landsat data has significantly facilitated the study of the

relationship between UHI and surface biophysical

parameters (Li et al., 2011).

Y

\

The objective of this study was to quantify the entire UHI
over Denpasar, Bali, Indonesia as a continuosly varying
surface by using Landsat satellite data. It was expected

897,300 people in 2016 and decreased to
725,314 people in 2020, a decrease
around 171,986 people.

The main remote sensing data used in this
study is daytime Landsat 8 OLI/TIRS
sensor with Level-2 data processing,
acquisitioned in June until October 2016,
2017, 2018, 2019 and 2020 in Path
166/117 and Row 66. We used Thermal
Infra-Red (TIR) Sensor band-10 (10.6-
11.19 um) to estimate Land Surface
Temperature (LST).

The Band-4 Red (0.64-0.67 pm) and Band-
5 Near Infra-Red (NIR) (0.85-0.88 pm) is to
used for calculate Normalized Difference
Vegetation Index (NDVI) to knowing
density of vegetations. On the other hand,
Band 5 and Band-6 Short-Wave Infra-Red-

that the dependece of measured heat island magnitude on
spatial variations could be overcome.

1 (SWIR-1) (1,57-1,65 um) is to used for
calculate Normalized Difference Build-up

Fig 1. The study area of Denpasar City, Bali Province, Indonesia. Lines Index (NDBI) to knowing density of Build-
indicating the transect cross section to examine LST inter-urban variation. up (Chen, et al., 2013; USGS, 2020).

Method

To calculate LST from Landsat 8 OLI/TIRS level-2 is used scaling factor ~ However, for calculate NDVI and calculate NDBI is used equation (2);

(0.00341802+149.0), the equation shown in equation (1);

LST = (Band10 * 0.00341802 + 149.0) — 273.15 (1)
Where the value 273.15 is conversion Kelvin to degree Celsius.

Result
—2016 —2017 —2018 —2019 —2020 2016 2017 —2018 —2019 —2020 —2016 —2017 —2018 —2019 —2020
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Fig 2. Daytime LST profile (transects) in 2016, 2017, 2018, 2019, and 2020 at three difference places in Denpasar City

extracted from line cross Fig 1.

e ——

Fig 4. Map of daytime LST averages from June until October each year in 2016 to 2020.

Conclusions

_ (SWIR-NIR)

Npvi = MR=Red) gy SWIR -NIR) @

(NIR + Red)’ (SWIR+NIR)

Where NIR is Band-5, Red is Band-4, and SWIR is Band-6 (Chen, et al., 2013; USGS, 2020).
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Fig 4. Relationship the average value in 2016 until 2020 of LST with NDVI in
(a) A- B profile, (b) C — D profile, and (c) E — F profile; and LST with NDBI
in (d) A— B profile, (e) C — D profile, and E — F profile.

» The LST in Denpasar City has been found in 2016 until 2020. The LST is related to Urban Heat Island (UHI), UHI dominant occurred in central part of urban area and

significantly increased to the surrounded area.

» The LST average in 2016 is the highest, on the other hand, the LST average in 2020 is the lowest. It related to La Nina phenomena.

» The LST doesn't have much change from 2016 to 2020 because the land use and land cover not get significantly change.

» In this research, the relationship among LST with NDVI shown negative correlations, it interprets the higher the vegetation density, the lower the LST. Whereas the
relationship among LST with NDBI shown a positive correlation, it interprets as the more man-made objects the LST will increase.
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Development of automatic detection of Spread—F on ionogram using Machine Learning.
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2. 5ingle Antennas
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3. Characteristics of a single antenna
Elliptic feed element
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4, Characteristics of an array with 4 antennas
Circular feed element with linear truncation
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Characteristics of a single antenna
Circular feed element with linear truncation
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Dust storm video records on 28 April 2019, showing the dynamic motion of the
dust storm during 16:40 and 17:08 LST.
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Animation of a micro-meso scale dust event at the hotspol in the
Gobl Diesert from 11-15 LST 14 Agail 2018 by Himawasi-8 Dust RGB
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COMPARISON BETWEEN TRMM/FR AND
RAINGAUGES DURING 2004-2013
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Comparison of daily rainfall
between raingauge observations

Rainfaill in the valley [Sebikbeni)
was lower than IMD obssretony,

TOTAL RARN
IMD site: 17,304 5mm
Schkhmi: 15,102.0mm (88%)

TOTAL RAIN
IMD site: 27.670.5mm
Mirs, Swett House: 25,262 5mm [31%)
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AMALYSIS OF JULY-ALIGUST 2019
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SUMMARY

1. Validation of rain rate

* Same as TRMM PR, significant underestimation of rainfall was
detected in GPM DPR over the raingauges which are located on
the plateau of Meghalaya area in the monsoon season. Whereas,
the newly installed raingauges which are mainly located in the
valley showed insignificant, but, overestimation of rainfall. It
implies the difference between satellite derived rainfall and
surface rainfall over the complex terrain. Rainfall rate are highly
variable in subgrid scale.

Validation of microphysical parameters

* A positive correlation was detected in both Dm and Nw between
nearest FOV values of GPM DPR and disdrometers in Meghalaya.
Analysis in Dm-Nw space of GPM product showed an unrealistic
concentration of Nw in 30-40 dB, absence of Nw with above %o
dB for weak rain rate, and existence of larger Nw above 45d
for strong rain rate.

. Results from ISRO Cherrapunji radar
* Heaviest rainfall with daily rainfall of 45.5hmm in July-August
2019 fell from systems with echo-top height of around 20 km
and having melting layer. Radar reflectivity was getting stronger
below 2 km. A bow echo system with a horizontal scalé of more
than 200 km was passing through during the heavy rainfall event.
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Dataset: ERAS

¥ ERAS (ECMWF ReAnalysis 5)
v Period: Jan., May-Sep. 2017
v Spatial Resolution: 30km (0.25deg)T
v Temporal Resolution: Hourly
v Parameters used:
+ Temperature, Zonal and Meridional Wind Speed, Specific Humédiey
+ Surface Pressure

+ Potonial Temperature and Equivalent Potontial Temperature wene
calculed,

b Pressure Levels Utilized:
¢ 28 levels from | 000hPa to TOKPa

Apparent Mass (HPTM) Source

v Conservation law for g (HFTM{360K < & < 375K)
mass) 5
% ==V (uw)+ R

i
b Apparent Mass Source R: (radiation, co

R=R,+R.+1I
v If norain (KB, = 0, A
R, = % + ¥ (pu)
¢ Radiative equilibrium: i,
i, =~ —#{ i = jun)

b Mewtonian cooling coefficient : v
¢ e-folding time: 1 /v

Select norain pixels

¢ 0.5-deg x 0.5-deg x |-day pixels without any GSMaP rain
v ERAS HPTH mass source in 0.25%deg area x (2x2) x 24h
v G5MaPin 0.7I73-deg7 area x [5x5) x 24h

rain, pisnd

norain piel
11 98T 4pees 3497 ep0s

Mass budget of HPTM (360K-375K)
v Apparent Mass Source of HTPM equals to:

v+ for rain pixek
+ for norain pixel:

Convection = Radiative cooling

= Radiative cooling

R=R,+R.+R,

HPTHM
J—
31 98T dpees

Mass vs. Mass source/Regression
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Summary

+ We used the G5MaF to detect the convective diabatic
heating.

¥ We found the way to evaluate radiative effects chat follow
the Mewtonian cooling mechanism for the Asian summer
MonNsoon region.

¢ Upper tropospheric heated air accumulation processes in
the Asian summer monsoon region was described using
the HPTM budget analysis,

¥ The GSMaP is useful for the detection and classification of
the convection activicy.
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Consistency between observations of aerosol
concentrations and their optical properties

Aerosol impact climate, air pollution and our health
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The GEE platform allows users to handie images from satellite data
archive without downloading the data, which greatly improves
processing afficency.

In this study, the randem forest bumed ared detection method can
identify the bumed anéa which is consisbent with the existing products

Muorecwver, using the high spatial resclution images improve the burned
arga product resolution especially the ability to detect the small burned
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In the future, an accumacy assessment will be camed out after
obtairing the reliable burned area Seld observaton data
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