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(1) Verification

We applied the abovementioned methodology and estimated flood damages on crop yields in the
flooding areas for the September 2011 flood. In conclusion, the methodology using a finer Digital
Elevation Model (DEM) was verified by comparing estimated and reported flood damages.

The fine resolution Digital Elevation Model (DEM) dataset is called the Interferometric Synthetic
Aperture Radar (IfSAR). The IfSAR-DEM data, which was derived using intermap’s airborne IfSAR data
acquisition system, were obtained from the National Mapping and Resource Information Authority,
Philippines. The IfSAR-DEM data is available at Sm grid size, which is up-scaled to 450m grid size in this
study.

For comparison, the damage assessment is also conducted by using coarser DEM data of the Shuttle
Radar Topography Mission (SRTM-DEM) (15 arc-seconds, approximately 450m grid size), which was
derived based on spaceborne imaging radar-C/X-band Synthetic Aperture Radar.

The hazard assessment is conducted to estimate the damage by using Rainfall Runoff Inundation model.
To estimate flood damage, the abovementioned flood damage functions are used to estimate the yield loss
in rice-plants due to flooding. The estimated values of agricultural damage by using IfSAR-DEM and
SRTM-DEM are compared with the reported values.

The agricultural damage is defined as a function of flood depth, flood duration and growth stage of the

rice-plants as shown in Fig.1.5-2.
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Figl.5-5 : Distribution of calculated agricultural damage for September 2011 flood event (a) using IfSAR-DEM
(450 m x 450 m grid size) and (b) using SRTM-DEM (450 m x 450 m grid size).

Table 1.5-3 : Comparison of calculated agricultural damage using IfSAR-DEM and SRTM-DEM for September
2011 flood case with reported values.

Province/ Calculated (using Calculated
Municipality | Reported IfSAR-DEM) (using SRTM-DEM)
Damage Damage Area Damage Area
(million peso) (million affected (million affected
peso) (ha) peso) (ha)
Pampanga 1376 821.59 19318 723.41 16888
Province
Calumpit M. 37 53.69 2308 43.2 1255.5
San Luis M. 114.88 46 1923 43.4 1174.5
(50.29%)
Apalit M. 109.69 80.04 2349 70.29 1377
San Simon 78.08 92.05 1944 59.32 1356.75
M.
Candaba M. 337.5 457.6 8808.75 395.2 8322.75

* Estimated damage in inundated area by using proportion of inundation area and total paddy area in the
municipality (Inundated area=1923.75ha, Total Paddy Area=4394.25ha).

500 7 o o
. P B Calumpit Municipality k ‘sl\
@ " o 4 San Luis Municipality#1 ' b
o 400 1 ’ { ASan Luis Municipality#2)
ET ad  Apalit Muicipality
E ﬁ 300 A 7 ¢ O 8an Simon Municipality \?')
E g 2 ® Candaba Mimicipality 9 -
%: E 200 ,’ || Pampanga Province
= ” [ calumpit
o 100 1oy [ Apalit
B (A [ San Simon
0 T - [ San Luis
0 100 200 300 400 500 [[] Candaba

0510 220 30 40

Reported Damage (million Peso) <
{a) Comparison of Calculated and Reported values (b) Location of the municipalities
using I[fSAR-DEM
Fig. 1.5-6 : Plotting of calculated damage using IfSAR-DEM with reported values at Calumpit, San Luis, Apalit,
San Simon and Candaba municipalities.

Fig. 1.5-5 shows the calculated agricultural damage (rice-crops) in the case of September 2011 flood
event by using (a) IfSAR-DEM and (b) SRTM-DEM. According to the cropping calendar published by the
National Irrigation Administration in 2013, the rice plants during the September 2011 flood was at the
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maturity stage. Thus, the damage functions of the maturity stage were used to estimate the production loss
of rice crops for the September 2011 flood event. The total estimated damages by using IfSAR-DEM and
SRTM-DEM are estimated to be 1475.78 and 1259.46 million pesos, respectively.

Table 1.5-3 compares the calculated agricultural damage by using IfSAR-DEM and SRTM-DEM with
reported values and the table shows that the calculated damage using IfSAR-DEM is more agreeable with
reported values. Fig. 1.5-6 shows the plotting of calculated damage using IfSAR-DEM and reported values
and calculated damage is reasonable with the reported data. From the results, it can be concluded that the
quality of DEM data affects the results of damage estimation and the fine resolution DEM is important to
get more accurate results of damage estimation.

(2) Estimation of flood risk change in the future

We applied a 1/T exceedance probability hyetograph (T=10, 25, 50 or 100) to the verified flood risk

assessment methodology. The assessment result for the T=50 case is shown in Figure 1.5-7.
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We conducted drought assessment for the irrigated area from the Pantabangan Dam reservoir (PD). The
PD is located in headwaters of the Pampanga River basin with a capacity of 3,000 million cubic meters
(MCM) and has the main purpose to provide irrigation water supply for the downstream irrigated area of
about 1000 sq. km. The PD is operated by National Irrigation Administration (NIA), which determines
irrigated area of rice paddies based on the PD water volume at the beginning of dry (November) and wet
(May) seasons, and has experienced several extreme droughts in the past. For 1997-1998 drought, the
Pantabangan effective water storage was 20% of its capacity in November 1997 (the beginning of dry
season) and only 48,484 ha were scheduled for irrigation. Despite this reduced irrigated area, the PD
volume was insufficient to provide irrigation water until April 1998 (the end of dry season) resulting in
damaged rice paddies.

In this year study, a new reservoir operation module was developed to simulate a multi-purpose
operation of PD: constant discharge for electricity generation, variable discharge for irrigation water supply,
and variable peak discharge for the gated and spillway flood control operation. The reservoir operation

114



module determines irrigated area of rice paddies based on the reservoir water volume at the beginning of
dry (November) and wet (May) seasons as well as estimates daily irrigation water demand from PD for the
scheduled downstream irrigated areas. The developed PD reservoir operation module was connected with
the 15-arcsec (about 0.5-km) grid BTOP model, which was developed for the entire Pampanga River basin
and calibrated to PD inflows between 1980 and 2012 in the previous years’ study. The BTOP model with
PD reservoir operation module was run with local observed precipitation and validated with historical PD
volume and NIA irrigated area datasets from 1980 to 2003. From the reservoir operation module calibration,
we selected a special type of PD reservoir operation: constant irrigated area of 820 sq. km during wet
season and estimated area based on PD volume during dry season. This simulation of PD special operation
resulted in a good match between simulated and historical data especially during dry periods of 1983-1987
and 1993-1999 while other combinations of PD operation had a poorer performance (Figurel.5-8). As a
result, the PD reservoir module with the special operation was selected for the drought assessment of PD
under present and future climates.
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Figure 1.5-8 : Simulated PD volume using BTOP model with local precipitation and PD reservoir module with

estimated irrigation area for dry season and constant irrigation area of 820 sq. km for wet season.

For the climate change drought assessment, we investigated PD operation using MRI-AGCM-3.2S
precipitation with the Representative Concentration Pathways (RCP) 8.5 emission scenario simulated with
four sea surface temperature patterns: mean of 28 CMIP5 models, Cluster 1 (c1) of 8 models, Cluster 2 (c2)
of 14 models and Cluster (c3) of 6 models (Kitoh and Endo, 2015). The local PD precipitation data, which
has a maximum daily precipitation of 308 mm/d and 25-year annual average of 1885 mm/yr, was used for
statistical bias-correction of the MRI-AGCM-3.2S precipitation. The bias-corrected resulted in 1936 mm/yr
(AMIP), 1958 mm/yr (RCP8.5), 1687 mm/yr (RCP8.5-c1), 1932 mm/yr (RCP8.5-c2), and 1762 mm/yr
(RCP8.5-c3). In addition, the bias-corrected maximum daily precipitation, which are important for the
replenishment of PD during wet seasons as well as flood control operation, was 308 mm/d (AMIP) and
608.07 mm/d (RCP8.5), 441 mm/d (RCP8.5-c1), 499 mm/d (RCP8.5-c2), and 365 mm/d (RCP8.5-c3). All
these cases were simulated using the BTOP model with PD operation and we demonstrate drought
assessment of PD for dry season agriculture under RCP8.5 (mean) and RCP8.5-c1, which represents
uniform warming in both hemispheres (Kitoh and Endo, 2015). From the BTOP simulation, the 25-year
average irrigation area of dry season is 650 sq. km for AMIP (1979-2003) and is 624 sq. km under the
RCP8.5 case. This result indicates that despite slightly higher precipitation of future RCP8.5 precipitation
the dry season irrigation area is slightly reduced. However, the BTOP simulation with RCP8.5-cl
precipitation results in 520 sq. km of dry season irrigated area, which is much lower compared to the
present climate. In addition, the PD simulation of RCP8.5-c1 case resulted in exhausted PD volume at the
beginning of dry season (November) and produced no planting during one dry season. From these results,
the climate change impacts may intensive droughts in the downstream irrigated area due to lack of PD
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water volume. Therefore, the PD inflows may be increased by utilization of trans-basin infrastructure and
are planned to be evaluated under climate change in the next stage of this study.
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F1.5-5 : BUEREKL OFREEICBIT 5, ThEho 25 FEM O K 4 HREAERNE AV Z—r B
FRICKHTAEED, 5% RRIFFAMCAD L CEE LY — 7 iE., RRLER

Precipitation  Discharge at Inundation Precipitation  Discharge at Inundation
Present (mm/4days) _Cepu (m3/s) (mm) Future (mm/4days) _Cepu (m3/s) (mm)

value (ratio of the value to the original (%)) value (ratio of the value to the original (%6))
Original 97 () 2,054 (-) 18 (=) Original 126 (=) 3,236 (-) 102 (-)
10 year return period 90 (93) 1,928 (94) 14 (78) 10 year return period 95 (75) 2,860 (88) 73 (71)
25 year return period 97 (100) 2,055 (100) 18 (100) 25 year return period 109 (87) 3,037 (94) 86 (84)
50 year return period 101 (105) 2,157 (105) 21 (106) 50 year return period 120 (95) 3,176 (98) 97 (95)
100 year return period 106 (109) 2,245 (109) 23 (131) 100 year return period 132 (105) 3,311 (102) 108 (106)
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EKFRE 89 47 73 41
BKIRE 16 13 12 9
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A2 RRVT Y u)lFROEAK Y 271200 TiE, REEH#T F5TH 25 BTOP €7 /L%
AW TR O ET WAt % Fiti L7, 1983 4~1999 AEOHN AR EEZ AW TU + / XU X AAR
B LR, BRULRAFRARIEWHEF RS G LN, —F . 1997 4:~2006 4D F.Z1)]
SHICBIT D U4/ XV X LT E & 2SI 218 KEGR E OBRICOWTERELZLE Z
AL PR BIRIZ AR e o 7o, A%, TSI O 2 A WO BE T — & A B IIIEE
HEEHIT, KXT—F LiBKHEELOMBZREREIEL, BKY X7 OF ME#ED D,

1.53.  AaVIREBTOKKEE) XY i

(1) Flood risk assessment

Inundation analysis was conducted for the Lower Mekong Basin (LMB) to evaluate the climate change
impacts using the 20-km super high resolution atmospheric general circulation model, MRI-AGCM3.2S
experiments. The selected MRI-AGCM3.2S experiments in the study were an AMIP-type experiment as
present climate (SPA_mO1: 1979-2003), and 4 members of RCP8.5 greenhouse gas emission scenario
experiments with different sea surface temperature (SST) distributions, as future climate ensembles
(Named as SFA rcp8.5, SFA rcp8.5-C1, SFA rcp8.5-C2 and SFA rcp8.5-C3) for 2075-2099. The
considered LMB in Cambodia and Vietnam area was approximately 187,000 km” and it was about 24% of
the total basin area of the Mekong River. Two hydrological models were employed in the study with the

118



bias-corrected precipitations of MRI-AGCM3.2S for the aforementioned experiments. The BTOP model
(Block-wise TOPMODEL) with 20-km resolution was executed for the whole Mekong Basin and its
discharge outputs at the Kratie station were obtained to utilize as the upstream discharge boundary
condition for the Rainfall-Runoff-Inundation (RRI) model which was executed for inundation simulations
for the LMB. The river discharge outputs of the RRI model were calibrated against the gauging stations of
Kampong Cham, Chroy Changvar, Prek Kdam, Koh Khel and Neak Luong for the period of 10 years from
1998 to 2007. The inundation distribution outputs for that period were justified by the available flood maps
for 1998 and 2000.

The calibrated RRI model was executed with the BTOP generated Kratie discharges and bias corrected
precipitations for aforementioned climatic conditions. According to the obtained RRI simulation results for
the climate scenarios, a significant increment of inundation distribution can be observed for the RCP8.5
future inundation distribution outputs when compared with AMIP-type present experiment. Figurel.5-10
depicts the 25 years averaged inundation distributions for present and future climatic experiments. The
inundation area increments for the future climatic conditions compared with the present AMIP-type
experiment are 1.34, 1.26, 1.35 and 1.24 respectively for RCP8.5 experiments with four SST distributions.
The conducted frequency analyses for the Kratie discharge based on Gumble and GEV distributions for the
present and future experiments are summarized in Figurel.5-11 and 1.5-12. The increment ratios of the
Kratie discharges for the return periods of 10, 25, 50, 75 and 100 are summarized in the Tablel.5-7 The
future flood damages for the agriculture are supposed to conduct based on the produced inundation

simulations in this study as the next step.

Figure 1.5-10 : 25 years averaged inundation distributions: (a) SPA_mO01, (b) SFA rcp8.5, (¢) SFA rcp8.5-Cl,
(d) SFA rcp8.5-C2 and (e) SFA rcp8.5-C3.
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Figure 1.5-11 : Return periods for Kratie discharges for climatic experiments based on Gumble distribution
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Figure 1.5-12 : Return periods for Kratie discharges for climatic experiments based on GEV distribution

Table 1.5-7 : Increment comparison of the Kratie discharge for future rcp8.5 climatic scenarios with the present

AMIP type climatic experiment SPA mO01

Return |(SFA rcp8.5/SPA mO1)|(SFA rcp8.5-C1/SPA mO01)|(SFA rcp8.5-C2/SPA mO01)|(SFA rcp8.5-C3/SPA m01)
Period | Gumble GEV Gumble GEV Gumble GEV Gumble GEV

100 1.26 1.56 1.00 1.11 1.38 1.77 1.29 1.57

75 1.26 1.51 1.00 1.10 1.37 1.70 1.29 1.52

50 1.26 1.45 1.00 1.07 1.36 1.61 1.28 1.46

25 1.26 1.36 1.00 1.04 1.34 1.47 1.27 1.36

10 1.26 1.26 1.00 1.00 1.31 1.31 1.24 1.25

(2) ¥8KY 275t
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WA, IUHE BB D Bk 2 IR L7c, Afkid, Bk & REE A, IR OBIfR 2 H B L
VeI A7 ORHli 28D %,
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(1) Flood risk assessment

In Pakistan extreme water hazards management (floods and droughts) is an increasingly important issue.
There are strong indications that in South Asia, particularly in Pakistan, climate change is intensifying the
climate-related natural disasters including floods, droughts, cyclones and landslides. In order to address
those disasters, it is indispensable to assess water related hazards under the changing climate scenarios in
the future. This study focuses the main stem of the Indus River (Figurel.5-15).

IFAS was introduced and implemented for long-term simulations in the Indus River Basin in Pakistan. In
addition, snowmelt was calculated by degree-day method with ground-based air temperature and daily
fractional snow cover from MODIS, which remarkably improved the model performance in the Upper
Indus Basin in particular the early monsoon. Monsoon of 2010 was selected for IFAS snowmelt module
calibration as representatives of extreme flood (Figure1.5-16).

Long-term simulations were conducted on daily basis with MRI-AGCM3.2S outputs without
considering snowmelt, as precipitation is the major contribution to discharge from middle to lower Indus
River Basin. Simulated discharge at middle to lower Indus was at reasonable magnitude especially during
monsoon season under the present scenarios from 1979 to 2003(Chashma in Figurel.5-17). Results under
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the general future scenarios from 2075 to 2099 showed 10-20% increase in discharge, while there was an
extreme event in 2088 due to extremely heavy precipitation (Figurel.5-18). On the other hand, discharge
simulated in the Upper Indus Basin (Tarbela in Figurel.5-17 and Figurel.5-18) was missing the peaks in
general.

In the Upper Indus Basin, snowmelt contributes as much as 40% to discharge, in particular early
monsoon season. Trial simulations with snowmelt were conducted with raw air temperature and fractional
snow cover from MRI-AGCM3.2S. The main sources of simulation discrepancies were under evaluation,
such as bias in air temperature and snow coverage. With the corrected inputs, simulated discharge both in
the past (1979-2003) and in the far future (2075-2099) can be obtained, which will be analyzed for future
water resources in the local area as well as for water related hazards under different future climate changing

scenarios.
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and gauging stations. : . e
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Figurel.5-17 : Monthly precipitation and average discharge without snowmelt simulated with
MRI-AGCM 3.2S SPA-MO1 (1979-2003).

12000 1] 12000 o
1000 T . 10000 100 —
3 £ z £
E 8000 4 i E T o 200 E
= £ - g
Rl A T & o g
= ] L] x
£ dooo-ar i -4m-§r $ tom -mn-g
2 W Precipitation — Dischargd 1 a I
o B 000 500
2000 4 300 B Precipitation — Discharge
o : _— ——L &0
[ T T T T T T T - T G0
RPN Lt - S O +F
FffFFFeFSeyd S

Figurel.5-18 : Monthly precipitation and average discharge without snowmelt with MRI-AGCM 3.2S
SFA-rcp85 (2075-2099).

(2) BKY R i

IRF AR o A4 U FAZJNFIROPBAKY A7 1oL, BRI T35 TH 5 BTOP 5 /L
DOIEEICET Lz, 51X, BTOP £7 /&AW THRERE « BRI 25 % i E
T5EEHIT, KU AT OFHGiEED 5,

122



f. EIE

(1) HHBFHEEDERRBRRUVEMAE

KEY AT FMO =01, FHET VA2 AW CHER UZiHlE RO 2175 72oic, 20
KEOWET — X BLETHD, LrL, ET—XIZO0 L, BHBUFHBI LI EE T
HDHZEHLENED, TOAFITIE., Yk & OEKIE OF RS A2 U C, [EHEBR A
TAHZENNEL RS, £-, BEHHICEILZ ) XA 73l 21T 9 72 12iE, BHHE 217> CTHH
OIS SHPRI R EZ BT A ENEETHDH, 2O RO & FEmAIC B =
ZHMT 570 & LT, BUMHERE & 0 R A Ho B
BHEEM L TWD, FRk 27 FEEICBWTIE, FiEo
KO B R EIT ST,

Wk 27 4F 8 H 4 HIZERE EEIFRENA > Ry
T e VX INEONEFE - AREEEEFML,
Mudjiadi /K&K FE. Widiarto K&K~ F T —
7 e KEFEFR O Charisal ) FRREHEFRE
HEL,. Y7077 MMIBWT Y al| THED TWAK -
EAEBENC X DUtk - ¥BK OB D HF7EIC DV T B 1.5-19 0 A > FryT NI .

- Yo o ‘(:«\@\p
BT L7, Mudjiadi REBIE, ¥ 0 COM ARkl

KA INTEY . SBITFIR CORERLET, KEFRIE, Lk : 12
AR LT h . AR OFREIICET 550 L L % EibfsR)

THFFLTWD Z EREH ST,

g. SIRAXE

B HIIEEL, 2008 : Kain-Fritcsh A — ADEKE & /3T 2 — X OFF# - il T8k - BS54 =, X
ST HRER, 103-111.

SERRINHL, PTNHR, TRAFNE, 2009 : GCM MK &7 — 2 OREEHHI/ANA 7 AMHEFIEICBET 2 -5 %
K IAmSCEE, 53, 223 —228.

Kitoh, A. and H. Endo, 2015: Changes in precipitation extremes projected by a 20-km mesh global atmospheric
model. Water and Climate Eextremes.

TR, PeLaREE, BRRIINER, ERE—,2015: 4 > KR 7 « vl 31 5 Btk 8 ORI &
(28 B LT RSB B, K LamsCeE, 5 59 5.

B.B.Shrestha, T.Okazumi,M.Miyamoto,H,Sawano,2015:Food damage assessment in the Pampanga river basin of

the Philipines, Journal of Flood Risk Management.

h. FREOHEEK

A (SZERL FIRIGE)

1. Badri Bhakta Shrestha, Hisaya Sawano, Miho Ohara, Naoko Nagumo, 2015 : RICE-CROPS FLOOD
DAMAGE ASSESSMENT IN THE PAMPANGA RIVER BASIN OF THE PHILIPPINES. Advances in
River Engineering, JSCE.

2. Badri Bhakta Shrestha, Toshio Okazumi, Mamoru Miyamoto, Hisaya Sawamo, 2015 : Flood damage
assessment in the Pampanga river basin of the Philippines. Journal of Flood Risk Management, John Wiley
& Sons Ltd.

3. KJFEMR, PIZEIET-, Badri Bhakta Shrestha, {#EFAR, 2015 : MUl T — 2 DZ LT 27 OUKH
MR (231 D M 228K U 2 7 Sl FEICBE T 20198 — 7 ¢ U B RE S )1
Akt g L LC—. MU S, 27, 225-235.

4. M.A Gusyev, A. Hasegawa, J. Magome, D. Kuribayashi, H. Sawano, S. Lee, 2015: Drought assessment in

123



the Pampanga River basin, the Philippines - Part 1: Characterizing a role of dams in historical droughts
with standardized indices. 21st International Congress on Modelling and Simulation, Gold Coast,
Australia.

Hasegawa, A., M. Gusyev, T. Ushiyama, J. Magome and Y. Iwami , 2015 : Drought assessment in the
Pampanga River basin, the Philippines Part 2: A comparative SPI approach for quantifying climate change

hazards. 21st International Congress on Modelling and Simulation, Gold Coast,Australia.

N EER £

1.

10.

11.

12.

13.

14.

A LAREE, BEARSE, BN, HRE—, 20150 7 4 U B Y« NUoRU TR O FHE D v A
=0 U T K DBIRD A T AMFIE. 2015 FERF R THLE.

Naoko NAGUMO, Hisaya SAWANO, 2015 : Characteristics of fluvial landforms and floods in the
Pampanga River basin central Luzon. XIX INQUA Congress.

PARE T, KRIFEMR, NRY - AT F - o L2Z EBIFARE, 2015 : LY B ET 53K
HEHIES OIRAKFFEIC IR U 7o U X Sy, B ARHIPR PR B H4E.

KIFSEDR, /SRY "7 2 e va LAY, MERT, BEFAGR, 2015 @ JOKFEMAT 1T 230K
KFX TV AAERFIEDORSE -7 4 U © o RE R X NIRRT ORY #2570 (A
AR AR 2 A AR

AR, BN, A RE—, 2015 « FARJIFTIZ 31T 2 iR L F2BRAE R D R 2D o A —
U > 7. 2015 FEFERKFR R 6 TR dE.

FER)IE, Maksym Gusyev, 5 f3F—, 2015 : KURZEERHTi D725 D SPL. H ARG 743 2015 4E7k
FRE.

Ushiyama, Miyamoto, Hasegawa, Iwami, 2015 : Dynamic downscaling and bias correction of rainfall in
the Pampanga Basin, Philippines, for flood risk change on global warming. AOGS2015, 4 Aug, Singapore.
Ushiyama, Miyamoto, Hasegawa, Iwami, 2015 : Dynamic downscaling of global warming experiment in
Pampanga River Basin, Philippines, for water hazard risk study. Strategic Strengthening for South-South
Cooperation for Modelling and Managing Hydro Hazards (UNESCO Workshop), Aug.31-Sep.01,2015,
Jakarta.

77K EL#E,2015 : Climate Change impact analysis on water-rerated disasters and adapting measures in
JAPAN. The 22th Hydraulic Engineering Conference in Taiwan

Daisuke KURIBAYASHI, 2015: Importance of Data and Information. International Symposium on
"Integrated Actions for Global Water and Environmental Sustainability"

Hasegawa, A., M. Gusyev, J. Magome and Y. Iwami, 2015 : A comparative SPI approach for quantifying
historical and on-going droughts in the Pampanga River Basin. the Philippines,21st International Congress
on Modelling and Simulation, Gold Coast, Australia

M. Gusyev, A. Hasegawa. P. Sanchez and H. Sawano, 2015 : Using drought indicators for disaster risk
management: A case study of dam infrastructure in the Pampanga River Basin, the Philippines. APEC
Climate Symposium 2015, Manila, Philippines

M. Gusyev, A. Hasegawa, J. Magome, H. Umino and H. Sawano, 2015: Drought assessment in the
Pampanga River basin, the Philippines - Part 3: Evaluating climate change impacts on dam infrastructure
with standardized indices. 21st International Congress on Modelling and Simulation, Gold Coast, Australia
Kuniyoshi Takeuchi, Maksym Gusyev, Jun Magome and Muhammad Masood, 2015: Global Floods and
Droughts Simulation to Support the International Flood Initiative and the International Drought Initiative
of the UNESCO International Hydrological Programme. AGU 2015 Fall Meeting, December 14 — 18,
San Francisco, USA.

7N —FiEH)

1.

ESAREE 2015 : TUTIZRITHAKKEY 2750 & EISRIEROAA, KK ESITFICBIT 5506
EENC L DB LHESICET AU RY T L] ~BMELRWTZODONRT Z A KL iF~, [EAY

124



VE Y IRAREVFEREE X — AT v —B v SERL27TE S H 29 B
18P A HR,2015 : Evidence-based Risk Assessment for the Enhancement of Flood Resilience / Session
1.3.AP Climate change adaptation and mitigation in Africa, Americas, Asia-Pacific, Europe and the
Mediterranean region - Building resilience to water-related disasters in the Asia-Pacific region, 7th World
Water Forum 7 (Republic of Korea) ,12-17 April 2015

1HFA7R,2015 : Flood Disaster Risk Management for Disaster Risk Reduction / WORKSHOP ON RISKS
AND IMPACTS ON FLOODS FROM EXTREME EVENTS IN ASEAN COUNTRIES (Republic of
Indonesia) ,5 August 2015

Badri Shrestha,2016 : Flood Risk Assessment, Workshop on Evidence-based Flood Contingency Planning,
Calumpit Municipality SB Hall,17 February 2016

Badri Shrestha,2016 : Flood Hazard/Risk Assessment, Workshop on Evidence-based Flood Contingency
Planning, Luxent Hotel, Quezon City,18 February 2016

Hisaya Sawano,2016 : SOUSEI Project (Program for Risk Information on Climate Change) and Future
Earth Research, Workshop on Evidence-based Flood Contingency Planning, Luxent Hotel, Quezon City,18
February 2016

Hisaya Sawano,2016 : Flood Disaster Risk Reduction, Asia Water Cycle Symposium 2016,Takeda Hall,
University of Tokyo,1-2 March 2016
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