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Canopy energy fluxes L
Sensible Latent  Precipitation Radiative Fluxes

Top of Interception
canopy by canopy  Shortwave Longwave

Transpiratio T T

Bare soil energy fluxes
Sensible Latent
1
Throughfall Surface runoff
A Ground v . ~y
¥ heat flux i

l Infiltration

Heat exchange Diffusion/drainage
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Data description file (ctl file)

Ex. BC-GSMAP-Nile-20km-1hr200003.ctl

DSET ~BC-GSMAP-Nile-20km-1hr200003.gad Data file name

TITLE bias corrected GSMaP 20km hourly ¥ axis

UNDEF -9999.9  Undefined value q’@ £ 4 (Latitude)
OPTIONS LITTLE_ENDIAN <7 ,ob‘°

XDEF 150 LINEAR '20.05 0.166667 AQ‘:‘\Y\ Q\' - 'XDEF = 150
YDEF 240 LINEAR -4.95 0.166667 ~ Q‘(\/ XMIN = 20.05

zdef 1 levels 1000
tdef 744 linear 00:00201mar2000 1hr A

DX =0.166667 4

VARS 1  Number of variables
rain 099 hourly precip(mm/hr)

NDVARS
Tdef = 744 i

(24 hours x 31 days)
Start from 2000 Mar 1

DATA

Variable name

T axis (time)

B3 =8 Bt RT

rADS 2.0.a9.0ga.
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Yasuoka dam (1936,1MCM)
Hiraoka dam (1951,43MCM) X

"™~ sakumadam
(1956,327MCM)

"™ Akiba dam
(1958,35MCM);

.Funagira dam

( 958 11Mewr)’

Tenryu River, A=5,090km?

W6 1936-1969 & & = 3" } 5K B @i & i
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Yasuoka dam (1936)

Hiraoka dam (1951)
Sakuma dam (1956)
Akiba dam (1958)
Miwa dam (1959)

;Decrease
Koshibu dam (1969) e
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(1) Early augmentation (1970-80s): simply to ot
construct ‘spawning riffles’ mechanically :
(2) Modern augmentation (after 2000s): to
support geomorphic processes for
channel complexity and substrate quality

Spawning leﬂe Constmctlon

In-channgd stackpila (Trinity R) High-flow stockpile (Nunome K.
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Washload+Suspended load Bed load+Suspendedload  Bed |oad
Dambody < — Suspended load
\ Bottom setbed ' oreset E’ed Top set bed Wash load
D HW.L - o
e Delta —
Washload —

D

Downstream '
<-area

Midd

|

learea Upstream area

JL

) .é‘ L Size “ Clay, silt J Mainly sand J| Sand and gravel |
in i Gravel=0, Gravel=10, Gravel=30,
g || Grainsize ||Sand=10, Sand—45, Sand=40,
& || content(%) ||Clay=50, Silt=40 Clay=30, Silt=15 Clay=20, Silt=10
E- Fine sediment  Fc=over90% Fc=45-50% | Fc=lower30% |
o | Water content | w=over100% | | w=50-60% [ w=lowerd0% |
£ ‘Density, Porosity Small — Large
e
(% ‘ Ignition loss H Ig=over10% H Ig=ca.8% \L Ig=ca.4% J
\ Nutrients || Large —— Small |
W9 KEAF A% T E
(F A2 &k : Tetsuya Sumi * %)

100

Three grain size groups of
deposited sediment in

Grain 5|ze in Tenryu river
- [ BITIRT’ -
{—s—armsLinze]
H—e— msaa~mn

[|—r— mRs3~1
ARSI~ 25k

T Tl Tl
Sedlment in
coastal area

100.0

0.1 . 10 1000.0
Grain size (mm)

River channel

River mouth

Coast

;E 80
Sakuma dam and Z
relationship to coastal .
erosion g
Overall sediment & *
deposited in
Sakuma dam ’
Sakuma dam
Sakuma dam

Passing through

| I
Discharge to sea

40%=0,6MCM/yr
P
@

500=0,1MCM/yr
©)

Deposit and form
river morpholog

50%=0,8MCM/yr
A—
@

[N

N
Almost sediment will
pass through except
some will deposit
among gravels

‘_. jm———

=y
-
Dep05|t and for
beach at the co:

__-.h

oy
ast

Deposit at river
mouth
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Kurobe River Basin

Catchment area= 682 s
km?, River length=85 km =i

# ¢ @ Sediment Flushing in the Kurobe River

1 The riverine flow Closingthe bottom cutet 1o
et Erosen Refilland
formed with high refill the reservoi. During
) jofthe guage Vehocties scous ine spectficpanod incomang

H=185m \ i, 10 ity sedunant and transpot water 1s duscharged for
199MCM (1961) N\ through fhushing gate rinsing DS riverbed

H=76 7m,

9MCM

(1985)

#. Coordinated sediment flushing in the
Kurobe river

Coordinated water and sediment management is very much
important. Rainy season, June-July, and natural flood timing
is suitable for flushing.

B 11 230 mss b sk BRI T

(F 42 &k : Tetsuya Sumi * %)

Coastal line 15 gradually reéovering after 2000.

W12 23007 p5d1E o R s

(F#L %k : Tetsuya Sumi * i)
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(Z) RRI % A& iR i cnZE 32365 4 5

% 7 3370 % K #03) Rainfall-Runoff-Inundation model (RRI model) %
d Takahiro Sayama £ §% 77 3 it Fe PF 0358 "8 & [T n foid - Kd i 4 [ e
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1D Diffusion
Input Subsurface + Surface in River

Output

- I

Land Cover

2D Diffusion

in Catchment

Cross Sec.

Vertical Infiltration
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Kinematic wave RR model vs RRI model

(Distributed RR Model) (RRI Model)

‘ Kinematic Wave

. ] \ :: 5 : Arbitrary

[ Cross
Sec.

Diffusion Wave

Courtesy by Nakamura at ICHARM and MCC
B 15 RR ¥ RRIHA A B Pt i

(F#L %k : Takahiro Sayama } 3k %)
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Importance of Non-regret adaptation strategies
with consideration for various changes
Viewpoint of adaptation strategy |
to overcome warming influence ~ “**"' s
Time scale of finish disaster global warming
adaptation strategy  adaptation Natural
fluctuations
Considering the change of hazard
intensity under warming effect, it is
Important to know:
*Time scale of global warming effect;
- = Width of natural fluctuations;
- =Time scale of adaptation strategy;
P - Cost effectiveness.
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Present(Blue) and Future(red) annual maximum
river discharge by d4PDF rainfall data

- Increasing discharge
= - - at each return period
- - - was detected by using
o g I huge ensemble data
i - *¥[«  Future 200 year discharge
5 z ' corresponds to present
' { 900 year discharge
-~
Shonai River
= = (Nagoya)
£ .:E(—_.. Yodo River ®
- [+ Osak: .
: 7{ saka) Cutesy of Prof. Tachikaw
¥
1

Tachikawa, Y., Miyawaki, K., Tanaka, T., Yorozu, K., Kato, M.
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Annual Maximum 24hrs Catchment Average Rainfall

Ara River basin Shonai River Basin Yodo River Basin

200-years rainfall
® 548 mm/3day
® 480 mm/72hr
® 610 mm/72hr

200-years rainfall

® 376 mm/24hr
® 350 mm/24hr
® 474 mm/24hr

200-years rainfall
® 261 mm/24hr
® 239 mm/24hr
® 329 mm/24hr

>

13times

>

13times

>

1.4times

® 200-year annual maximum rainfal estimated by using observed data, which is used for
the river improvement planning at Construction Ministry in Japan.

® 200-year annual maximum rainfal estimated by using d4PDF present simulation data

® 200-year annual maximum rainfal estimated by using d4PDF future simulation data,
which is mean of the ones of 6 SSTs.
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Cutesy of Prof. Tachikawa

R (z)nE(w

, Ichikawa, Y., Kim, S. (Kyoto University)

BUF ERBirg e LR LR

Eiichi Nakakita 3% )

Change of Annual Maximum Hourly Discharge

Ara River (lwabuchi) Shounai River (Biwajima) Yodo River (Hirakata)

”

200-years discharge
® 7000m’/s
® 7511 m’/s
® 12,801 m'/s>

1.7 times

200-years discharge

® 4400 m’/s
® 5975m’/s >
16times

200-years discharge

® 12,000 m*/s
® 10,100 m*/s
® 15,165 m’/s

>

15times

® 9,525 m’/s

® 200-year annual maximum discharge estimated by using observed data, which is used for
the river improverrent planning at Construction Ministry in Japan.

® 200-year annual maximum discharge estimated by using d4PDF present simulation data

® 200-year annual maximum discharge estimated by using d4PDF future simulation data,

which is mean of the ones of 6 SSTs Cutesy of Prof. Tachikawa
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Eiichi Nakakita 3% )
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Nakakita (2010,2011)
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0.000 S L
0 100 200 300 400 500 600
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ample Mean Excess Function of 2-day Rainfall(PO1

SMEF(mm)
ES

45/

40

60 80 100 120 140 160 180 200
Threshold(mm)
B 21 4 SMEF i z P # &
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Main channel Secondary channe
FEE

Goby-fish spawns at the riffle head  z.
for reproduction

S
Pool

L

. — "&‘
Riffle head
pool
- Freshwater goby a1 w
Bar head \A £ Riffle tail

backwater
- EKEEf-EY
Side pool
in main
channel

( FbdiFEAY

pool IBET- %Y
Side pool
in bandand

PI\ channel

a i

A4 2

sl BHRTE b
woodland

] ( BAREIUE)

EKEE
grassland

TassrsEazs
“HNEEERAREg

AS Bar tail
Spawning redd backwater
L ]
HEHT

Ishida et al (2006) R EA)
Riffle tail
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(78 %R © Yasuhiro Takemon * i )
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Distribution of DO concentration and water
temperature of hyporheic water at site B.

90 hrsortes ewter
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DO concentration (mg 1) Witer temperature (C)

1) DO concentration was high around the shore area of
upper riffle corresponding to down welling zone of} the
channel water.

2)Water temperature was high inner area of the bar.
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A E AT (L)

W 24
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Environmental conditions required for
increasing fitness of mayflies

Flow regimes

stable unstable
Sediment supply
less more
woodland
baseland
flat wsny
S
Dowennlizg Tpesig | DO >4 5mglin

HC(k) =0.005
Current spoex

wT “\lu)
bar

Slope

steep

Requrements of Epharmera strgat

B AR (+)

bh" P ™ %" (nL1§

Yasuhiro Takemon _ k3 % )
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Better habitat conditions are reincarnated by
disturbance

l bar island

More species live in highe
density in the downwellin
zone and the surface layer ¢
the phreatic zone

(Takemon et al. 2003)

= e <
] e
Downwelling o \(j ....... Upwelling

R\ H H
(_) Species diversity and abundance
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Haza d

Living land

Exposure
(people,
property)

Safer place

A conceptual explanation about disaster risk, hazard, exposure, and
vulnerability.

(a) Serious disaster damage is possible because people and properties are exposed by the hazard in the vulnerable place.
(b) People and properties are affected by the hazard but there is no damage because they are located in the safer place.

(c) The hazard hits the vulnerable place but there is no damage because there are no people and properties there. s
(d) No damage because there is no exposures in safer place.

(e) Risky but no damage: exposures in the vulnerable place are about to be hit by the hazard. but it does not reach ther m

uﬂ"
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Water flowing into Water stored in the Water flowing out of
the contr_ol volume |,/ control volume —| the control volume

per unit time (M, mass; V, volume) per unit time

(Min, mass; [, volume) (Mout mass; O, volume)

w 27 -k ?,)g(l FER T I WEl I

Atmospheric A Atmospheric
water on the land <«—— | water on the ocean
4.5 36 (8%) 1"
. Evapotranspiration _
Rainfall , Evaporation
107 71  Rainfall
(16%) 398 434
NN (100%)
: : Runoff
Snow ice Vegetation | 34
2 (
43,400 (8%) e
Surface water river flow 33 (7.4%) 1,400,000
360 groundwater (.2 (0.05%)
glacier 3 (0.6%)
Groundwater 12 3
15,300 Storage 10 “m

Water flow ——= 1012m3/year

W 28 2k b EREOR T RERE A TR

(t-) KEFERGEMAFREE RY

RN ST N T W SV PN - R R S
Tk o % &3 (dynamic programming ,DP)ef2 /s 2 P 4& 508
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et o T LA w it B RY FR KRR ERKE L IRTER -

He #H/ERT P AIHNREAIPH B * AT 7 BIFRE
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PRINCIPLE OF OPTIMALITY - CONCEPT

Shortest path problem

Minimize time (minutes) to reach Town H from Town A

W29 KEERGF FITRIETPESL

(=) FBFIEHFR
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FERSEFALABSY e # % MIE A S TR R
ZREMERE N AER ERI TR o X ¥ FRLTHAL
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% WA (GCM) ek 37 » e S5 ¥ Lenr sk § Al F € 75 ¢
B RSB RBHA - A ST ARG R
P REZTHEBZ A2 » Y drie -+ 2 &2 AGCM 60km 12>
RF BEHAF REHEE S 0 50 * B AGCM 20km F & H7
X RHREFRDAFR > BTG E- HTEI TV AP ER
£ {i&-#H"% 5 Skm# 3 lkm s ie@ * (H 30) -
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Atmosphere- High-resolution Regional cloud

Ocean model [ |global atmospheric | resolving model
model by nesting

20km mesh

180km mesh

5km, 1Tkm mesh

odnda
conditio'l;y

Present
SST |

SS8T=Sea Surface » Year
Temperature 1979-2003 2015-2039 2075-2099
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B 374N A R B 60km PR FTORE Y § $iUtw
Ben® st wEa s B ) Rt Sl oo B B RRH
60km 12 & %5 & 20km PR FIERFT L L 3 B HuE R
60km =14 42 H4- € g7 & 9 13 20km e #5 chie $2 1A d ARIT 8 B
CES SR TS 8 2 S EERED AC S SERE T
A AL BT R d g L Rl A L L] (B 31)e

R,_,— Ri’.l' HJ.I
LAY LA (B
Roi Jrdrailisd - Re Tha =(C.\:]R]]+C§:"R"]+'”+C.\:9RPL)+S.\:1
Frdralr ’ : ' T ! ' ’
R Re, Ry P Rl 1 RJ.[ Rs.] e R‘?.l Ci-.] i
Fia R, R, Ry, - R, Cis Erz
Z = dx +v e w ow e ML
Pea Rl..' R.".r R.‘i.r ' RP..' ; 85’.:’
_‘iJi' | _R].'r R.‘.rr RI.H Rﬁ.w __C{',s'l _Ek_r.- |

UETEEERE S S RN NIRRT S Lf S

(F#4L %k : Sunmin Kim + 3#%)

30



R ERARSY ¢ 0 7 LM R Ars A & R i
Flothd L0 2% ol » P B AT A S50 g
(4c@ 32 @ 2@ % %A 5)20km #HF 4 ~ 60km #a £ F
-~ 60km g 2B 4 FEAL ~ 60km M4 F A2 T K~ 60km B IE R
PR eaTHRERRMNERETHEN Port iz F
BIRF S E KTV T ALMG 5%31 £ 155 & Data (51 #)

W32 i~ BRI T AR S

AR EERY P2 %25 & 67 & 20km #Ha £ R
3 TR (25%30=750 7 )46 P F] 60km e p ¥ BT 3oE & 4 o
RS REUE T AL KR F ) S F 25 F B2 )50 o
d AT AR 20km @ 81 B 4 (9%9)  ehy » A4 L

— 1 750%(9+9) e (1T £ 45 8 4258 A5 e ) 33~ 5 % 4r[F] 34) -

31



for t=1:750
for j=1:3

- for 1=1:3
# = BampleDatag9%a(t,:);
A = (reshapela 9 933"
MoAD(1, 7)) = (AA3%*1-2 2%]-20+A0{23%1-2 3% - 104l 3%1 -2 3% 400 3% -1 3%] -2 )+4410 3% -1
M2001,7) = AA(3*1-1,3%)-13;
- end

- end
datadlkmf t, - d=[M_ 2001, -0 M_2002, -y M 2002, -y M_a001, -y Mo a0i2, -y M al(3, :0];
~end
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Field Experiments
i Darcy’s Law,
Uji and Kizu River ?c:s;:img el
. Determin.a.tion of k= 0.2 cm/s (Uji River)
permeability (k) value by k = 1.0 cm/s (Kizu River)
means of salt water intrusion
* Softness of soil around Soil Softness UFSives | Kiow Biver
hyporheic zone Shino Test 3.77cm 11.6cm
* Determination water quality (Average)
parameters (Hyporheic and Corn Penetration Test | 8.37 cm 10.2cm
Surface Water) (Average)
* Dissolved Oxygen (mg/l)
Water | DO (mg/l) EC Tempera-

* Electrical Conductivity

(ms/m) Quality | (Average) | (ms/m) | ture(°C)

(Average) | (Average)
Surface | 11.05* 134.25* 19.7*
Water 11.13%* 127,55 16.25**

* Temperature (°C)

Hypor- 5.85% 176.95* 17.45%

heic 9.09%* 131.2*% 15.45%+
Zone

Note: * - Uji River, ** - Kizu River
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‘mSedimemation of Tsengwen Reservoir
{Whiat happened to Tsengwen Reservalr in 20097

G orisingil ]

\llnﬁwlufuzdam‘ |
the reservoir has siited
=] | upfrom EL110m to
EL176m.
=About 6km upstream
from the dam, the
existing reservoir bed is
essential horizontal,

~ TFrom 2008 to 2009 - the _
£ [ resarvoir has silted up to

10 more meters.

WbHd BRI kFLEY Xk kB
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