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Temperature and CO, concentration in the atmosphere over the past 400 000 years
(from the Vostok ice core)
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DROUTH-1276-1299 AD.

THE PERIOD FROM 1276 TO I1299AD. WAS ONE OF
ALMOST CONTINUOUS DROUTH. IT IS POSSIBLE
THAT THIS DROUTH WAS ONE OF THE REASONS
WHY THE CLIFF DWELLERS LEFT THE MESA
VERDE AREA.

~ BELOW IS AN ENLARGED PHOTOGRAPH AND A
- SPECIMEN PLOT OF A BEAM FROM ORAIBI, A
~ HOPI PUEBLOQ, SHOWING THE DRQUTH PERIQD.

H

-

HEE

HOWING THE YEARS
E MASTER PLOT




JIF A= 0|2 EXJt ord Bl EX

T HYIE OIBH X}ed
Atioity O|F X X| 79
JI2L 6.4C B85 — = 4

Ofl3=2 59cn 5 = = I o
JI'A%F 2()/° _o_jl_ f . R

ol Tt ggﬂ Chor
b | =

L Nt 5 155" = ah ' mull]

J|ZHZE QITH XX T It
— O2HH 4G5
- T 2L ABE Tt

(Z=F)

THIA2] 2 A 4db5| 2!
“J1xHz” EH
;4-51" it s

J|ZHe i E& et ﬁ AT ﬁ‘,i,,: o
IHALZIS] == e ‘w F,y

MZIIZE2| Green TGS Tt
I NI EF &9

J|F A2 L0l CHSE XX

S x|l0| 2UOL= T2 =O




x4 O ol &l =
J|EHP MFo| o0 ! EHe ¥
o J|EHIT MG : J|ZHE] BP0 =807 0] SEHAH EE= AIE] - B A|AEIO]
= 2=

- QENEOI H G : QI|HTF IS0l B0l HUOITE XIVIOHs LT

« AMR] - BHIH SH I |FTHLL BYE JIRE &= ¥T E=E WEIX| IHE

| Z Rt 2Tt AT Il
SEOt] 2ilt

X
AtR] - BHA =& N

a L
12
Al
9
1]
)y

g A HIg

Olo I fok [ ot N

+
o] 7|3 st
3]

ol 7% Wst
s H|S

[ TREEA9 19 S480f| CHE NI T IIHIG) Afolo] 2]

&N ISR 21 T242008)




o QIEQI Q01(2HIIL BB T)O [GE J|FHRAE O] 0| I1FHLY
=X|ZEE O|§0I0 AT OIIF MY B
- ALIZIQ E TOH BAEIE JITHE 1 7|2, ¥, B, HIE T
- DI2Ho)| 7| HOHZ Q1P Y PQ BIIO0I LIS 2 ASOH=D WY + UAS MHHL FE

[ RCP A|LI2|R2] T2 (CO2 T ZIEL 21004) ]

0 J|2, T T HIUE 0=01I| Aol

QT 2&0IA O MY

« IPCC 5Xt BItEM =& A0 M= Z RCP
(Representative Concentration Pathway,
WESTFR) ALZQE Di2) ST 55
ALt2|Q 2 0|8 Ot= 2oj 22|

o ZETJIA LEPH FPBHTO| W} 471K AL L
%18 (RCP 2.6, 4.5, 6.0, 8.5) =X : 7|47 (2013), J1THG AILIE|Q KIXHN| &L FX




Qa|Liato| J|¥ WYt MY

J|E Het MY

6 21MJ] SHItEQ| FI|Z2L2 T X

TmIIZEL HIEH o X222 WY

- SATIA HEFME B FMUE XL B
21M17] FHEJ| 7|22 Xy ] 5.3°C B85

- O]= WH(100H T2t 1.8°C ¥G) 2Lt 3HY HHE
HPOIH, 21 M17| FEO| BY 7120 X|F2 MHZE
712(16.6°C)1t HIXOHE ROZ XY

PR J| 29 ¥E FEL LTHECY
SO HOIXOE A LEIL 20T
Xy: O{E0| LOJX|T HO| IH ZoE
HoE MY

214171 TE121(2011—2040)

214|7] FH17|(2011—2040)

RCP 45

RCP 45 RCP 4.5

21M17| E2|(2041-2070)

RCP 8.5 RCP 85

21M17| FE712071-2100)

[ SHEHT Lj Or&OH J1¥ X|42| Oj2f B2} MY ]
EXN : J197%8(2012), 7IFHL} A|LIE| 2 OO & HFAIE .




T
Qa|Liato| J|¥ WYt MY

oT HE Y
¢ 21M|7| BIEIEO| BT P4Y FIHAE
M7 BREL =& RO
« RCP 4.5 A4 22| B¢ 21M17] ZFEIS Sl

N F+Y 5 EL T
3.9HH, SOLAIO} X|2t 5Tt = 3.5H

. AYLY FIH= SOHACH LIOIX| A0 A] SO}

—_

LIEHLIH, X|23%) BXPJF T LIEHE 202 MY

F: BiSIg2 #xH(1981~201013) CHH| B3H%)

[ RCP 4.5/8.50] [}= TiEIE PR 25 HAG}
EX : J14%(2012), 71T B9 A|LI2|Q OO U &8 AL E .




djz]Ae] wg):
] &4, 7]t

oM ETH

'} a3 | oy, wa e |
all 22l sk | 2| 0 o] ¥g):

(EX: IPCC, 2001) (XHol§: HIEH, 2009)




M| 7| =0 Hof"

00
80
ol
of
5l
OF
—
=y
S
RO
=
ol
<H
Ok
<{F




o oldid SO

OIBF 4 X}

FHRIE

J

20t 7|

A2 2L

3732 Y




)
%0
ir
o

{H
Ok

M

g5l

)

o]

ikl

A

E
oO

Al2124

=3

Recreation




° A/ [2 4233t ° J|EAIM B2 Y AR XS AN
® 1ARARSI S S UL o AMTIE AN U OSSR QM
o 100U HIE SAUMTMSA AL 4B 57t T 3
N A

QDI-A (o] oxaF 7P_+_ =

I [AASE REF 3% ZER ° AEE0| OHE 4eK(5-30%)
@ Ol T AHSO| 2 X|4QFIE X{o} .’

4 = OVANX| HIUXL T 2m &1

e - 3047HK| BIQ=Z OHS 2m 3

° SIHRET AN LHEEFS A

-205077tX| 10~20%, 210077HX| 16-48%

o U2 S5 T40} XX

¢ Murray-Darling < 22|E
EMHHO|M AHyEZ o)

m,




[ Adaptation Category |

Livelihood
Security

Disaster Risk
Management

Ecosystem
Management

Spatial or Land-
use Planning

Structural
/ Physical

Institutional

Social

[ Adaptation Responses |

O /O -1

Improved infrastructure

Early warning system

Hazard & vulnerability mapping

Diversifying water resources

Improved drainage

Flood & cyclone shelters

o
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S |

SFHEA17IE 2=t

ETEA|IAH NS}
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Storm & wastewater management

Watershed & reservoir management

Urban planning & upgrading programs

Water regulations & agreements

Disaster planning & preparedness

Integrated water resources management

SAQIHA|E / HAK|E

~

183 /8lolH &=

AOIEQE|OE|E

SRR IS

Systematic monitoring & remote sensing

Use of indigenous climate observations

(7| $At2 22
(&27], LIoJE| 5)




e

pl

L o

o JITHTL AILIRIQ B T2 Y, OF

™

MIHT|E BY 2

IH

/ Gangreung
i

Ferimiyears)

I-D-F analysis

Seoul

Hapcheon

(b) Autumn season
(September-November)

Heavy rainfall threshold

(a) Summer (June-August)




T
J|FEHRA HSTH BT =Xt

STOEAILY 1152

[R
[
L

6 YU+ A EFTTLYY Tt T IIFHRUY BT
et o YEl= Olc] T390l titt g™ T

¢ FTLTHE AHXO| OIF EE= £ 20| Aol ICTE
SEC FTOEAAE IR FX

6 BB Y /EIOIEHE Ol 88 FUic AlLE HER

2 IO+ HST BY




Kir

2|AIAE T

ABZHE 2 X

of [Wat F

SPI 7E8X|4 (2001 54 - A&7} 3AR)

e

bl

ol

5l
bk

=2t Z O|ch

o,

HE o
°

Sy

oI IO AE CH
Z s

S=oz

[
03
<k

oll

(o]
"

4

alt

¢ O =

i

S X o2/ Al Ot

5
lio
dil
op

Ijof CH

SZ=0Z oIt

%I-

KH
<F

THr
1]




T

T b

=10 -1

:IS

BX|2 M= X EE

S22 QI0H CIYElE FALI0H USX|fat
212 O X0 CHOH XITE =g

FOLFETHON LIS B2 =2 2 O™ FX0| Y
2 APEOIM EEE XIZO

* 1l
<
o dd

SENLAHY £
&g - o1 =X

O T L .

M) FHueAse s A4y

@ F5wojuet =d Fadd

N N

oL )

vﬂ““@ P v
(3) E5woltigh(lgh) EUF A&t

B oy

gl ] .

(4) F5urojtieh2sy) =9E A5

- ks :
- 3] S
™ VR e ez, a
8 ! - i
o
&
¥ " %

s 5 ol e TRIE "

B T EY) EUF HFFE

EX : IEYF(2008)




9| 24

AEEH

o J|TEITL J|BE FI|XQI R} KT O

ST LA (IWRM) MiAH S &

YOI QI 0|3

| SR HL] 2 T I

o
AP0 TRXOZ YK

5 Dt

AL X1
T&, ¥dd

TT




= SH A

o171

Pl HM&

OIO] 8=BE H BE(IPCC 4X} FIHE A LLCHOH2T)

o

7%

Bl

H(ZER 8% T)

Rl

o

4

SEEIA 7B

<k

pl
ol

k

e

KIl
<k
oK
i)
of

o TIIH, MAX Y ZALUE > YE XHT 8% X ZUEHT JIs HE

o SEHIA <

g

= 2T 1ol CHE SEHA =2 T




g

{
)

.

-
St
s

S

e

-

.
.
-

-
e

S

i

e

z i

-

i
-

.
-

.
-
L

-

-

-
-

-
.
.

-
-

-
-

-

-
-

-
-
-

-
-

-
-

-
-

-
.

.
.

-

.
-
-

-
-
-

.

-
-

.

.
.

o
-

.
-
-

-
-

-

-

.
.
-

-
-
.

.
-

-
-

- -
-

.

~*
-

=

-

-

-

-

-

-

-

-
-

-
-
-

G

-
-

.

-
-

e

o

s

-

-
-

-
-

-

-
.

-
-

-
o

.
-

-
-

-
-

-

-
-
-

-
-

o

-
-
-

-

o

1998 0il 2FHS(ARRC

Research Center)

10N

Aqua Restorat

From Yuichi Kayaba (IAHR 2005)




.
A AHY: O S0 JIS

v I OIotS 32E PO ZE HHEA| &I =4 WHH S22
v P
v 1 BHH = Ot3?







A :overhanging+in- B :in-stream cover C :overhanging cover
stream cover

e N

D :no vegetation E :concrete revetment
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Method

“» Study period:
= Autumn (September—October 2002)
= Basically adult fish inhabits in this season.

“* Fish survey
= Population estimate (electrofishing)
= Stomach contents

s
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From Yuichi Kayaba (TA R=2005)—




Method

Habitat measurements:
Depth, Current velocity, Substrate type
Relative photon flux, Canopy shade
Resource sampling:

Drift / Deposited POM + Benthic invertebrates &
Algae

Depth, velocity, substrate: Canopy shade (%) =
Vegetation area / All sky
\/, \.
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Results / Fish

Fluvial fish m‘ t%(
Benthic fish - = ,q#.

O A8 ~Cc D" E ) ' ' " "

A :overhanging+in- B :in-stream cover
stream cover

D :no vegetation E :concrete revetment
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Measurement Equipment

Water level Flow velocity
measurements measurements

Ultrasonic wave meter, Rader, 1D velocity meter (propeller type, price-cup type),

Pressure type sensor, ... 3D Micro-ADV, ...

River bed measurements
-

3D scanner (range: max. of 400 m; accuracy of *3 mm),

RTK GPS, Total Station, Laser Level,



AREF 2014

M2
OhE 3G
The 1% Andong River Experiment Forum

o Al 20144 42 292 (S April 29, 2014

¥ 2, ST SIHAYEH, 25 A4S
River Experiment Center,

Korea Institute of Construction Technology,
Andong, Korea

Intemational Steering Committee

= D Hong-Koo Yeo (Co-chaic Kores Instiiue of Constuction Technology, Koms)
= Dir, Peter Goodwin (Co-chaly, Tihe Unkersity of idaho, Usa)

= O Ana Maria da Silva iQuesns Unbrerity, Carsaclal

= Dr. Chang-Lae Jang pares Mational Linksersity of Transporiation, Ko
= Dr. Ho-Jeong ¥ang (vansel Unkversity, Koren)

= Dir. Domg-Su KimDankeook Univerdsy, Komes}

= Dr. Won Kimn ares brtinste of Construction Technology, Keseal

= D Oaudio Meier (The University of Concepcian, Chils)

= Dir. Marian Muste iThe Unherslty of v, LS8

= D, Bllis Penning (HYDRALAS, Deltaies, Netherdands)

= Dir. Byng-Man Yoo (hyoungji Uniesity, Konas)
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Sustainability & Resilience

 Sustainability is a risk-based, FAIL-SAFE, long-
term, life-cycle management concept?

* Resilience is a SAFE-FAIL management
concept beyond (known) risk probabilities,
and focuses on unknown, unexpected
(stochastic) “shocks” that are high-
consequence, low-probability events.

(From Prof. Suresh Rao, Purdue Univ, at O—Jeong Eco—Resilience Institute Symposium)
(May 7-8, 2015, Korea Univ) l:l ' :
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