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[Vol.14,No.2 October 1997]

Hirokazu TAKEMIYA and Maher ADAM: Seismic Wave Amplification Due to Topography and Geology in
Kobe During Hyogo-Ken Nanbu Earthquake

Tsutomu NISHIOKA and Lalliana MUALCHIN: Deterministic Seismic Hazard Map of Japan from Inland
Maximum Credible Earthquakes for Engineering

Jun QIAN and Norio HASEBE: Circular Rigid Punch on a Semi-Infinite Plane with an Oblique Edge Crack
Subjected to Concentrated Forces or Point Dislocations

Harukazu OHASHI, Chitoshi Miki and Shuichi ONO: Contact Problems and Stress Distribution of a Pin-
Connection Detail

Fumio NISHINO, Masahiro AI and Tomofumi NAKANO: On the Stability of Frame Members in a Global
Buckling

Masaru MATSUMOTO, Hiroshi HAMASAKI and Fumitaka YOSHIZUMI: On Flutter Stability of Decks for
Super Long-Span Bridge

Hiroki YAMAGUCHI, Haruo TAKANO, Masafumi OGASAWARA, Tetsuhiro SHIMOSATO, Masashi
KATO and Hisato KATO: Energy-Based Damping Evaluation of Cable- Stayed Bridges and Application
to Tsurumi Tsubasa Bridge

Hiroki YAMAGUCHI, Haruo TAKANO, Masafumi OGASAWARA, Tetsushiro SHIMOSATO, Masashi
KATO and Jun OKADA: Identification of Dynamic Characteristics of the Tsurumi Tsubasa Bridge by
Field Vibration Tests

Masahiro KUBO, Hirotaka KITAHORI and Takayuki YAGI: Lateral-Torsional Buckling of Monosymmetric I-
Beams with Compact Section

[Vol.15, No.1 April 1998]

Dong-Ho HA and Hiromichi HIGASHIHARA: Wave Field Generated by Laterally Vibrating Source Attached
to the Surface of Elastic Half Space

Kusnowidjaja MEGAWATI and Hiromichi HIGASHIHARA: Crustal Structure Beneath the Akashi Kaikyo
Bridge as Revealed by Explosion Seismic Experiments

Hirokazu TAKEMIYA and Maher ADAM: 2D Nonlinear Seismic Ground Analysis by FEM-BEM: The Case
of Kobe in the Hyogo-ken Nanbu Earthquake
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Hamid R. HADDADI and Hideji KAWAKAMI: Modeling Wave Propagation by Using Normalized Input-
Output Minimization(NIOM)Method for Multiple Linear Systems

Zheng-Kuan LEE and Chin-Hsiung LOH: Substructural Identification of Bridge  An FET–Based Spectral
Analysis

Kai-Lin HSU and Taketo UOMOTO: Shape Optimization by Biological Growth Strain Method-Minimization
of Stress Concentration

Akio MATSUURA: Simulation for Analyzing Direct Derailment Limit of Running Vehicle on Oscillating
Tracks

Tadanobu SATO and Kai QI: Structural System Identification Using the H  Filter
Masahiro AI, Kentaro TAMURA and Fumio NISHINO: A Revised Second-Order Discretization of the 2-D

Elastic Beam Element Technical Note
Kazuo KONAGAI: Diagonal Expansion and Contraction of a Circular Tunnel During Earthquakes Technical

Note
Hiroshi ZUI, Tohru NISHIKAWA, Yoshihiro HAMAZAKI and Tohru SHINKE: Basic Study on Simultaneous

Identification of Cable Tension and Flexural Rigidity by Extended Kalman filter
Mitsuo KAWATAKI, Yoshikazu KOBAYASHI and Kazue TAKAMORI: Nonstationary Random Analysis

with Coupling Vibration of Bending and Torsion of Simple Girder Bridges Under Moving Vehicles
Hiroshi KATSUCHI, Kazuo TADA and Makoto KITAGAWA: A Study on Wind Resistant Design of Long-

Span Bridges Based on Field Observation Result
Teruhiko TAKANISHI,Toshiya SONODA and Hiroshi TADA: Equivalent Vibration System for Rectangular

TLD with Vibration Around Vertical Axis
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[Vol.15, No.1 1997]

Y. SHIMIZU, M. FUJITA and M. HIRANO: Geometry and Migration Characteristics of Sand in Bars in
Meandering Channel

Tetsuro TSUJIMOTO and Tadanori KITAMURA: Longitudinal Stripe of Sorting Near Riparian Vegetation
Zone

M.El-Fadel: Hydraulic Performance of Large Submersible Pumps
Kazumasa FUJIMURA and Yoshihisa ANDO: Application of Stormwater Runoff Models to an Urban Lowland
Daijiro KANEKO: Field Observation and Estimation of Urban Air Temperature in Surface Boundary Layer

Using a Method for Regional Surface Energy Balance Including Vegetation Effects
Tsuyoshi KINOUCHI, Manabu KANDA, Minoru KURIKI and Hiroaki KOBAYASHI: An Observation of the

Climatic Effect of Watering on Paved Roads

[Vol.15, No.2, 1997]

M.SelimYALIN and Ana Maria FERREIRA DA SILVA: On the Computation of Equilibrium Channels in
Cohesionless Alluvium

Fei-Yong CHEN and Syunsuke IKEDA: Horizontal Separation Flows in Shallow Open Channels with Spur
Dikes

Yuji TODA and Syunsuke IKEDA: Study on Hydraulic Characteristics of Riffles by a Field Observation
T.KANDA, K.MICHIOKU, T.NISHIKAWA, M. HIGASHINO, T. ITOH and K.ISHIKAWA: Gravitational

Stability of Thermal-Chemical Stratification in a Reservoir
Yukihiro SHIMATANI and Yuh-ichi KAYABA: Impacts of Stream Modification on Habitat Component and

Fish Community in Tagawa River

[Vol.16, No.1, 1998]

Seisuke MATSUDA, George D, ULIGAN and Kunio OHTOSHI: A Method for Estimating the Probable 1-
Hour Rainfall Based on Time Concentration of Heavy Rainfall

Keisuke NAKAYAMA, Kazuyoshi HASEGAWA and Mutsuhiro FUJITA: A Study on Wind Field When a
Cold Air Flow That Causes Snowfall Around Sapporo

Takeshi FUJINO, Takashi ASAEDA and Akio WAKE: Impacts of Microclimate Modification Over an
Irrigated Land in Arid Area During Summer

M.OHKI, H.WATANABE, T.FUKUHARA and K.MORIYAMA: Control of Road Surface Temperature and
Thermal Energy Storage Using a Bore-Hole Heat Exchange System
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Hiroshi WATANABE, Teruyuki FUKUHARA and Katumi ADACHI: Influence of Seasonal Meteorological
Variations on Thermal Energy Storage in Shallow Aquifers

Hiromu YOSHIDA, Takao TAMURA and Michio HASHINO: Mathematical Modeling of Solute Runoff from
Forested Basin

K.HASEGAWA, K.NAKAMURA and T.TOYOBE: Analysis of Experimental Bed Topography Data with
Resonance Conditions in Meandering Channels Using Linear Theories

H.S.JIN, S.EGASHIRA and B.Y.LIU: Characteristics of Meandering Compound Channel Flow Evaluated with
Two-Layered, 2-D Method

Yasunori MUTO, Koji SHIONO, Hirotake IMAMOTO and Taisuke ISHIGAKI: Three-Dimensional Flow
Structure for Overbank Flow in Meandering Channels

Hitoshi GOTOH and Tetsuo SAKAI: Accelerating Process of Surface-Sheared Sand Layer

[Vol.16, No.2, 1998]

Yangwen JIA and Nobuyuki TAMAI: Modeling Infiltration Into a Multi-Layered Soil During an Unsteady Rain
Takeshi MORITSUNA, Uichiro MATSUBAYASHI and Fusetsu TAKAGI: On the Spatial Heterogeneity of

Soil Permeability in a Mountainous Forest Area
M.KANDA, O.NISHIMURA, T. FUKUDA and K. TAKEUCHI: Characteristics of Penetration of Sea Breeze

Fronts Along a River
M.KANDA and T.KINOUCHI: Application of a New Outdoor Thermal Sensation Index to Evaluate Thermal

Environment Around a River
Keisuke NAKAYAMA, Kazuhiko NAKAJIMA, Kazuyoshi HASEGAWA and Mutsuhiro FUJITA: A

Numerical Study on a Cold Air Flow Causing the Formation of Snow Clouds Over Sapporo City
Kunihiko AMANO and Masataka WATANABE: Modeling Competition and Succession Between Red-Tide-

Causing Chattonella and Diatoms  Role of Vertical Mixing and Nutricline Depth
H.TAKABATAKE, M.HIRANO, T.MORIYAMA and K.KAWAHARA: Estimation of the Occurrence

Condition of Debris Flow
Satoru USHIJIMA: Development of High-Resolution 3D PTV Technique
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[Vol.40, No.1, March 1998]
Yoshimi GODA: An Overview of Coastal Engineering with Emphasis on Random Wave Approach
Noriaki HASHIMOTO, Hiroichi TSURUYA and Yasuyuki NAKAGAWA: Numerical Computations of the

Nonlinear Energy Transfer of Gravity-Wave Spectra in Finite Water Depths
Sigeaki TSUTSUI, Katsuyuki SUZUYAMA and Hironori OHKI: Model Equations of Nonlinear Dispersive

Waves in Shallow Water and an Application of its Simplified Version to Wave Evolution on the Step-
Type Reef

Abbas Yeganeh BAKHTIARY and Toshiyuki ASANO: Effects of Particles Properties on Oscillatory Sheet-
Flow Dynamics

Hitoshi TANAKA, B.MUTLU SUMER and Carsten LODAHL: Theoretical and Experimental Investigation on
Laminar Boundary Layers Under Cnoidal Wave Motion

Xueping GAO and Kunimitsu INOUCHI: The Characteristics of Scouring and Depositing in Front of Vertical
Breakwaters by Broken Clapotis

Takaaki UDA and Yasutsugu KANDA: Beach Erosion of Futtsu-Misaki Cuspate Spit Separating Tokyo Bay
and Uraga Channel

[VOL.40, No.2, June 1998]

Norimi MIZUTANI and Ayman M.MOSTAFA: Nonlinear Wave-Induced Seabed Instability Around Coastal
Structures

SatoshiTAKEWAKA and Isao IRIE: Modification of Wave Propagation Angle with Tapered-Submerged
Breakwater and its Performance Evaluation through Wave Field Decomposition Analysis

Zheng PEIXI and Masahiko ISOBE: Analysis of Dispersion and Shoaling Characteristics of Linearized Mild-
Slope Equations

Yong-Sik CHO and Sung Bum YOON: A Modified Leap-Frog Scheme for Linear Shallow-Water Equations
Toshihiro TAKAHASHI and Kozo BANDO: Hydrodynamic Forces Acting on Arbitrary-Shaped Offshore

Structures Subjected to Seismic Excitation
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[No.30, December 1997]

JSCE Research Subcommittee on Continuous Fiber Reinforcing Materials: Recommendation for Design and
Construction of Concrete Structures Using Continuous Fiber Reinforcing Materials (Design)

Tomoaki TSUTSUMI, Shinichi SHIRAI, Noboru YASUDA and Manabu MATSUSHIMA: Evaluation of
Parameters Effecting Chloride Induced Deterioration Based on Actual Data in Situ

Takao UEDA, Atsushi HATTORI, Masanobu ASHIDA and Toyo MIYAGAWA: Influence of Desalination on
Bond Behavior Between Concrete and Reinforcing Steel

Hiroaki MORIMOTO and Wataru KOYANAGI: Thermal Crack Analysis Based on Practical 3-D FEM
Analysis Model

Kenji KAWAI, Katsuya KOHNO, Tsutomu MORINAGA and Ei-ichi TAZAWA: Effects of Organic and
Carbonic Acids on Concrete Deterioration Caused by Aerobic Microorganisms

Toshiharu KISHI and Koichi MAEKAWA: Multi-Component Model for Hydration Heating of Blended Cement
with Blast Furnace Slag and Fly Ash

Masaki SEKI,Kenta MIZUTANI, Akihiko NISHIMURA and Satoshi NAKANO: A Study on the Vibrational
Characteristics of Rigid-Frame Bridges after the Hyogo-Ken Nanbu Earthquake

Koji OSADA, Shinya OHNO, Takahiro YAMAGUCHI and Shoji IKEDA: Seismic Behavior of Reinforced
Concrete Piers Strengthened with Carbon Fiber Sheets

Noriaki IWASAKI: Proposal of a New Method for Determining the Radius Distribution of Air Voids and Air
Content in Hardened Concrete on the Basis of Probability Theory

Toshiyasu TOYOFUKU, Hisakatsu MIWA, Makoto MURAKUNI, Toshihide TOYOFUKU, Tomio
MIYAZAKI and Hiroyuki MURAKI: Studies on Abrasion Characteristics of Concrete Pavement

Paulus IRAWAN and Koichi MAEKAWA: Path-Dependent Nonlinear Analysis of RC Shells Subjected to
Combined In-Plane Membrane and Out-of-Plane Flexural Actions

Koichi MAEKAWA and Juneid QURESHI: Stress Transfer Across Interfaces in Reinforced Concrete Due to
Aggregate Interlock and Dowel Action

[No.31, June 1998]

JSCE Research Subcommittee on Silica Fume in Concrete: Recommendation for Design and Construction of
Concrete Structures Using Silica Fume in Concrete –Draft-

JSCE Research Subcommittee on Continuous Fiber Reinforcing Materials: Recommendation for Design and
Construction of Concrete Structures Using Continuous Fiber Reinforcing Materials (Construction)
Quality Specifications for Continuous Fiber Reinforcing Materials (JSCE-E 131- 1995) Test Methods for
Continuous Fiber Reinforcing Materials
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Kazuo KOBAYASHI: Recent Trends in Prestressed Concrete Structures with External
Cables

Junichiro NIWA, Toyofumi MATSUO, Takahisa OKAMOTO and Tada-aki TANABE:
Experimental Study on Relationship between Types of Cement and Fracture
Properties of Concrete

Junichiro NIWA, Shigenori HIDAKA and Tada-aki TANABE: The Influence of Initial Stress on the Size Effect
of Concrete Flexural Strength

Kota YAMAGUCHI, Takahiro YAMAGUCHI and Shoji IKEDA: The Mechanical Behavior of Composite
Prestressed Concrete Girders with Corrugated Steel Webs

Tatsuya TSUBAKI, Sunaryo SUMITRO and Hiroomi SHOJI: Modeling of Tensile and Shear Mechanical
Properties of Steel Fiber Reinforced Concrete

Noboru YASUDA, Tomoaki TSUTSUMI, Yuuji SEKINE, Hideki AKAMATSU and Manabu
MATSUSHIMA: Prediction Method for VC-Value of Roller-Compacted Dam Concrete Using Neural
Network

Shigeyoshi NAGATAKI, Toshiro KAMADA, Gokichi YAZAKI, Motoi KUROSAKA and Mitsuyasu
IWANAMI: Nondestructive Evaluation of Flaws in Steel-Concrete Composite Structures

Hiroshi SAITO, Sunao NAKANE, Yukikazu TSUJI and Ai FUJIWARA: Effect of Different Cements and Mix
Proportions on Results Obtained with Accelerated Electrochemical Leaching Test

Tetsuya ISHIDA, Rajesh P. CHAUBE, Toshiharu KISHI and Koichi MAEKAWA: Modeling of Pore Water
Content in Concrete Under Generic Drying-Wetting Conditions

Kiyoshi ISHII, Ken-ichirou EGAWA, Tomoaki TSUTSUMI and Hiroaki NOGUCHI: Prediction of Concrete
Deterioration by Cyclic Freezing and Thawing

Motoyuki SUZUKI, Kou IBAYASHI, Yasuhiro AKAKURA, Minoru FUJIWARA and Yoshio OZAKI:
Evaluation Method for Lifetime Seismic Reliability of Reinforced Concrete Structures

Xuehui AN, Koichi MAEKAWA and Hajime OKAMURA: Numerical Simulation of Size Effect in Shear
Strength of RC Beams

Yoshinobu EDAMATSU, Shozo YAMAGUCHI and Hajime OKAMURA: Distinction Between Powder and
Sand in Fresh Mortar

Ei-ichi TAZAWA and Shingo MIYAZAWA: Estimation of Autogenous Shrinkage of Concrete
Xuehui AN and Koichi MAEKAWA: Failure Analysis of Underground RC Frame Subjected to Seismic Action
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[Vol. 4, June, 1998]
Toshihiro KITADA and Masato NISHIZAWA: Modeling Study of the Long Range Transport of Acidic

Pollutants Over East Asia and the West Pacific Ocean  Sensitivity of Acid Deposition to Scavenging
Model Parameters and Emission Source Distribution

Tohru FUTAWATARI and Hidefumi IMURA: The Relationships between Regional Industrial Structure and
Environmental Loading in China

Sadayuki YAMAGATA, Satoru BABA, Naoto MURAO, Sachio OHTA, Tsutomu FUKUYAMA, Masato
UTIYAMA, Tadashi YAMADA, Yasushi FUJIYOSHI, Toshio HARIMAYA and Masaaki INAGE: Real
Scale Experiment of Sulfur Dioxide Dissolution into Cloud Droplets Generated in Artificial Cloud
Experimental System(ACE)

Toshihiko MASUI and Tohru MORIOKA: Study on Optimal Pollutant Emission by Evaluating both
Environmental and Economic Utility in Decision-Making

Eric WOLANSKI, Keita FURUKAWA and Stan MASSEL: The Role of Oceanographic Modeling in Predicting
the Impact on Coral Reefs from Global Change

Kiyoshi TAKAHASHI, Yuzuru MATSUOKA and Hideo HARASAWA: Impacts of Climate Change on Water
Resources, Crop Production and Natural Ecosystem in the Asia and Pacific Region

Hideo HARASAWA, Yasushi HONDA, Iwao UCHIYAMA and Akihiko SASAKI: Potential Impact of Global
Warming in Japan Impact Assessment of Warming on Human Health

Vladimir N. MAKAROV and Galina P. LEVCHENKO: Hydrogen Ion Concentration in the Precipitation and
Snowpacks in Yakutia

A. K. AZAD and Toshihiro KITADA: Environmental Pollution and its Control in Dhaka, Bangladesh:
Implication of Urbanization

Toru MATSUMOTO and Hidefumi IMURA: Foreign-Affiliated Firms and Environmental Problems in China:
Environmental Implications of Foreign Direct Investment



45

((((QJQJQJQJOOOOLLLLVVVVK#K#K#K#----RRRRXXXXUUUUQQQQDDDDOOOOV#V#V#V#IIIIUUUURRRRP#P#P#P#WWWWKKKKH#H#H#H#----DSDSDSDSDDDDQ#Q#Q#Q#6666RRRRFFFFLLLLHHHHWWWW\#\#\#\#RRRRI#I#I#I#&&&&LLLLYYYYLO#LO#LO#LO#((((QQQQJJJJLLLLQQQQHHHHHHHHUUUUVVVV

7KH# -DSDQ# 6RFLHW\# RI# &LYLO# (QJLQHHUV# +-6&(,# LV# UHVSRQVLEOH# IRU# LQWURGXFLQJ# RXU# DFDGHPLF
DFFRPSOLVKPHQWV#DQG#HQJLQHHULQJ#DFWLYLWLHV# LQ#-DSDQ# WR#WKH#ZRUOG1#:H#DOVR#GHYRWH#RXUVHOYHV# WR
H[FKDQJLQJ#DFDGHPLF#LQIRUPDWLRQ#UHJDUGLQJ#LQQRYDWLRQ#LQ#FLYLO#HQJLQHHULQJ#LQWHUQDWLRQDOO\1

7R#DFKLHYH#WKLV#UROH/#ZH#DUH#FXUUHQWO\#SXEOLVKLQJ#WKH#IROORZLQJ#RIILFLDO#(QJOLVK#MRXUQDOV1

6666WWWWUUUUXXXXFFFFWWWWXXXXUUUUDDDDO#O#O#O#((((QQQQJJJJLLLLQHHQHHQHHQHHUUUULLLLQQQQJJJJ2222((((DDDDUUUUWWWWKKKKTXDTXDTXDTXDNNNNH#H#H#H#((((QQQQJJJJLLLLQHHQHHQHHQHHUUUULLLLQQQQJ#J#J#J#ELDQQXDO

$$$$UUUUHHHHDDDDV#FV#FV#FV#FRRRRYYYYHHHHUUUUHHHHGGGG====#PHFKDQLFV#RI#PDWHULDOV/#VWUXFWXUDO#PHFKDQLFV#DQG#HQJLQHHULQJ/#HDUWKTXDNH#HQJLQHHULQJ/#VWUXFWXUDO
G\QDPLFV#DQG#YLEUDWLRQ#FRQWURO/#UHOLDELOLW\#DQG#ULVN#DQDO\VLV/#ZLQG#HQJLQHHULQJ/#DHVWKHWLFV#RI#VWUXFWXUHV/#FRPSXWDWLRQDO
PHFKDQLFV/#RSWLPDO#GHVLJQ/#IDWLJXH#DQG#PDLQWHQDQFH#RI#VWUXFWXUHV1

----RRRRXXXXUUUUQQQQDDDDO#O#O#O#RRRRI#I#I#I#++++\\\\GGGGUUUURRRRVVVVFFFFLLLLHQHQHQHQFFFFH#H#H#H#DDDDQQQQG#G#G#G#++++\\\\GGGGUUUUDDDDXXXXOOOOLLLLF#F#F#F#((((QQQQJJJJLLLLQHHQHHQHHQHHUUUULLLLQQQQJ#J#J#J#ELDQQXDO

$$$$UUUUHHHHDDDDV#FV#FV#FV#FRRRRYYYYHHHHUUUUHHHHGGGG====#K\GUDXOLFV/#K\GURORJ\/#ULYHU0HQJLQHHULQJ/#VDQLWDU\#HQJLQHHULQJ/#FRDVWDO#HQJLQHHULQJ#DQG#QHZ#ILHOGV#WR
EH#GHYHORSHG#LQ#WKH#VFLHQFH#RI#ZDWHU#HQJLQHHULQJ1

&&&&RRRRDDDDVVVVWWWWDDDDO#O#O#O#((((QQQQJJJJLLLLQHHQHHQHHQHHUUUULLLLQQQQJ#J#J#J#LLLLQ#Q#Q#Q#----DSDSDSDSDDDDQ#Q#Q#Q#ELDQQXDO

$$$$UUUUHHHHDDDDV#FV#FV#FV#FRRRRYYYYHHHHUUUUHHHHGGGG====#RIIVKRUH#DQG#QHDUVKRUH#ZDYHV#DQG#FXUUHQWV>#FRDVWDO#VHGLPHQW#WUDQVSRUW#DQG#JHRPRUSKRORJ\>#FRDVWDO/
KDUERU# DQG# RIIVKRUH# VWUXFWXUHV># FRDVWDO# ]RQH# GHYHORSPHQW># HQYLURQPHQWDO# SUREOHPV># WHFKQLFDO# UHSRUWV# RQ# FRDVWDO
FRQVWUXFWLRQ#ZRUN#DQG#RQ#ILHOG#PHDVXUHPHQWV1

&&&&RRRRQQQQFFFFUUUUHHHHWWWWH#/H#/H#/H#/LLLLEEEEUUUUDDDDUUUU\#\#\#\#,,,,QQQQWWWWHHHHUUUUQQQQDDDDWWWWLLLLRRRRQQQQDDDDO#O#O#O#ELDQQXDO

$$$$UUUUHHHHDDDDV# FV# FV# FV# FRRRRYYYYHHHHUUUUHHHHGGGG=#=#=#=# PDWHULDOV/# FRQFUHWH# VWUXFWXUHV# DQG# SDYHPHQWV># VHOHFWHG# WHFKQLFDO# SDSHUV# SXEOLVKHG# LQ# -DSDQ/
UHFRPPHQGDWLRQV#IRU#GHVLJQ#DQG#FRQVWUXFWLRQ#SUDFWLFHV#SUHSDUHG#E\#WKH#&RQFUHWH#&RPPLWWHH#RI#-6&(1

----RRRRXXXXUUUUQQQQDDDDO#O#O#O#RRRRI#*I#*I#*I#*OOOOREREREREDDDDO#O#O#O#((((QQQQYYYYLLLLUUUURQRQRQRQPPPPHHHHQQQQW#W#W#W#((((QQQQJJJJLLLLQHQHQHQHHHHHUUUULLLLQQQQJJJJ#DQQXDO

$$$$UUUUHHHHDDDDV#FV#FV#FV#FRRRRYYYYHHHHUUUUHHHHGGGG====#3333KKKK\V\V\V\VLLLLFFFFDDDDO#O#O#O#DDDDVVVVSSSSHHHHFFFFWWWWV#V#V#V#RRRRI#I#I#I#JJJJOOOORRRREDEDEDEDO#O#O#O#HHHHQQQQYYYYLLLLUUUURQRQRQRQPPPPHHHHQQQQWWWWDDDDO#O#O#O#SSSSUUUURRRREEEEOOOOHHHHPPPPVVVV#+FOLPDWLF#FKDQJH/#VHD#OHYHO#ULVH/#GHVWUXFWLRQ#RI#WKH
R]RQH# OD\HU/# DFLG# SUHFLSLWDWLRQ/# LQWHUQDWLRQDO# ZDWHU# GLVSXWHV/# PDULQH# SROOXWLRQ/# WUDQVERXQGDU\# PRYHPHQW# RI
KD]DUGRXV# ZDVWHV/# GHVHUWLILFDWLRQ/# VSHFLHV# H[WLQFWLRQ/# DQG# FRQVHUYDWLRQ# RI# KLVWRULFDO# DQG# FXOWXUDO# LQKHULWDQFHV,>
6666RRRRFFFFLLLLRRRR0000HHHHFFFFRQRRQRRQRRQRPPPPLLLLF#F#F#F#DDDDVVVVSHSHSHSHFFFFWWWWV#V#V#V#RRRRI#I#I#I#JJJJOOOORRRREDEDEDEDO#O#O#O# HHHHQQQQYYYYLLLLUUUURRRRQQQQPPPPHHHHQQQQWWWWDDDDO#O#O#O#SSSSUUUURRRREEEEOOOOHHHHPPPPVVVV# +HQYLURQPHQWDO# LVVXHV# LQ#GHYHORSLQJ#FRXQWULHV/# LQMXULRXV
LPSDFWV#RI#JOREDO#HQYLURQPHQWDO#FKDQJH#RQ#GHYHORSLQJ#FRXQWULHV#DQG#PLQRULW\#JURXSV/#GRXEOH#VWDQGDUG/#GHSRUWDWLRQ
RI#HQYLURQPHQW0GLVUXSWLYH# LQGXVWULHV# WR#GHYHORSLQJ#FRXQWULHV/#UHVSRQVH#VWUDWHJLHV# LQ#GHYHORSHG#FRXQWULHV/#GHSOHWLRQ
RI#QDWXUDO#DQG#HQHUJ\#UHVRXUFHV/#DQG#FLYLO#HQJLQHHULQJ#WHFKQRORJLHV#LQ#GHYHORSLQJ#FRXQWULHV1

$OO#RI#WKHVH#MRXUQDOV#DUH#RSHQ#WR#RULJLQDO#FRQWULEXWLRQV#E\#UHVHDUFKHUV#DQG#HQJLQHHUV#IURP#DEURDG1


