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BUILDING A FUTURE FOR WATER,
WILDLIFE AND WORKING LANDS

YAKIMA RIVER BASIN INTEGRATED WATER RESOURCE MANAGEMENT PLAN

Enhanced Water Conservation

1. Protect ~70,000 acres of land by

1. Implement an agricultural water
conservation program designed to
conserve up to 170,000 acre-feet of

acquiring high elevation portions of
the watershed and forest and shrub

Provide fish passage at:
1. Clear Lake

2. Cle Elum

3. Bumping

4, Tieton (Rimrock)

1. Raise the Cle Elum Pool by three
feet to add 14,600 ac-ft in storage
capacity.

2. Modify Kittitas Reclamation District
canals to provide efficiency
savings.

3. Construct a pipeline from Lake
Keechelus to Lake Kachess to
reduce flows and improve habitat
conditions during high flow
releases below Keechelus and
to provide more water storage
in Lake Kachess for downstream
needs.

4. Decrease power generation at
Roza Dam and Chandler power
plant to support outmigration of
juvenile fish.

5. Make efficiency improvements to

the Wapatox Canal.

Kittitas County

Yakima County

Kiickitat County

a3

3.7 Akima

water in good water years.

2. Create a fund to promote water
use efficiency basin-wide using
voluntary, incentive-based

programs. Focus on outdoor uses

1. Build a 162,500 ac-ft off-channel
surface storage facility at Wymer

on Lmuma Creek.

2. Access an additional 200,000
ac-ft of water by tapping into
inactive storage at Lake Kachess.

3. Construct a new dam at Bumping
Reservoir to increase capacity to

190,000 ac-ft.
4.Begin appraisal of potential

projects to transfer water from
the Columbia River to the Yakima

Basin.

steppe habitat.

2. Evaluate potential wilderness
area and wild and scenic river
designations to protect streams and
habitat.

3.Create a habitat enhancement
program to address reach-level
floodplain restoration priorities and
restore access to key tributaries.

Benton County

2l

Employ a water market and/or a
water bank to improve water supply
in the Yakima River basin. Market
reallocation would be conducted in
two phases:

The near-term phase would con-
tinue existing water marketing and
banking programs in the basin, but
take additional steps to reduce bar-
riers to water transfers.

The long-term program would focus
on facilitating water transfers be-
tween irrigation districts. This would
allow an irrigation district to fallow
land within the district and lease
water rights for that land outside
the district.

Groundwater Storage

1. Construct pilot projects to
evaluate recharging shallow
aquifers via groundwater
infiltration. Full scale
implementation may follow.

. Build an aquifer storage and
recovery facility allowing Yakima
City to withdraw water from the
Naches River during high flow
periods and store it underground
for use during low flow periods.

~
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- Horizontal dam

- Expandable apron

- Width controllable channel

Hybrid structure

- FSI(Fluid-Structure Interaction)

- Two-way coupling method

Hydraulic model experiment

Estuary riverbed monitoring

Numerical simulation of
geo-morphological change

- Safety assessment of hydraulic structures

- 2RM= - Local scour

- 2SH3 - Differential settlement

- SleEDE HAVIE - Design of scour protection

- 20| Zo| - Apron length

- MR - Energy dissipator

- FENE - Water gate opening

- DRI - Natural frequency

- A&Ea|of et - Fast-fourier transform

- XS - Self induced vibration

- FMECA - ::!:;r;smodes effects and criticality
- RCM - Reliability centered maintenance

loT(FHIHEZL) FARE|

Maintenance and management using loT
(Ubiquitous)

HIQIE +2

- Tainter gate

- 1EH0f - High-speed control

- AE7F - High-speed operating

- JEHo - High-precision control

- ==H0f - Gate operating control
- loT M - loT sensing

Tz dg7lE

Structure inspection technology

FEE A5t

Automatic actuator

HZIEZ LA

Mechatronics

7159

Estuary

==
YERF 29

Stratified flow

S SE0lE

Region of Fresh water impact

=TSN i
- g7 - Salt wedge

- Mt - downscaling

- R[5k - Ground water

- gEE - Salt water intrusion
- 2EFAE oY - Stochastic modeling
- gAYy - Upscaling

Seawater fresh water mixing

- 719 2RME Vs - Brackish water

- A& 33 - Data Assimilation
- 3 - Water quality

- 7159 - Estuary

Suspended cohesive sediment

- Sediment transport
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- Turbidity Maximum

- Stas - Morphological change

- S - River channel

- ERDE - Tidal flow

- Z39Y - Storm surge

- opH-siY H=AE - River Sea interaction

- ADCP - ADCP

- CID - CTD

- HAIZE 2LEHE - Realtime monitoring

- X|gt 2LHE - Ground water monitoring
- Xt 38 - Ground water flow

- g - Salt water intrusion

- =E HAM - Water quality sensor

- Crets 2LHE - Muiti-probe monitoring
- SUBEAAH - Integrated information systems
- 4 4R - Remote sensing

- =g - Gate operation

-2 gy - Drone image

- g2 SUEE - Salinity spatial distribution
- T4l - Super sensor

- HlGjolH - Big data

- olH g - Data collection

HolH 22|

Data management

RS

Big data integration

24E 75

Platform building

dl

o AE
SF AlAH

Sharing system

- 2AKE - Distributed processing

- gExe - Parallel processing

- 23X - Artificial intelligence

- J@/MIEY Holy - Structured / unstructured Data
- Go|Eotold - Data mining

- 7|AEE - Machine learning

- MBS - Deep learning

- E2eY - Autonomous operation

- CNN - Convolutional neural network
- RNN - Recurrent neural network

- HEMEY - Deep neural network

- =222y - Physical model

- BEXE - Monitoring

- dpels - DQN

- HIX| =5t - Unsupervised learning

- Oo|ME - Agent

- EMEY - Artificial neural networks

- E0E - Short-term forecast

- AERILIEE - Autonomous operation algorithm
- TEXE - Gate operation

- N0 A|AH - Remote control system

- AtS3H AlAHE - Automation system

- loT 7[dt B2 |A|AH - Management based on loT

AN HERR 718 ZHEE

Monitoring system based on sensor



network

- OXEER - Digital twin

- CPS - CPS

- lloT - Industrial loT

- 2 dARY - Conjunctive operation of gate
- =2 28t - Gate operating rule

- N =229 - Optimal operation of gate

- BIM - BIM

BIM 7|8t QX[aIz] - BIM-based maintenance management

system

- CARM 7= - CAFM(Computer-Aided Facility
Management)

- CIXIE o - Digital control

- MME HH H|of - Sensored vector control

- AAIZE Ao - Real-time control

TMEf AT "It Ecological health assessment,

Brackish water
Ecological health, ecosystem

2 zd Ecosystem Restoration and Management

Rehabilitation of wetlands influenced by
brackish or saline waters

- 37t 29 - Waterfront restoration,
KATIb A - Composition of water amenity space or
L Towr o
waterfront area
- 7|19 gx|ee| - Brackish zone maintenance,

Integrated water management for
estuary

Management system for brackish water
zone

- Law and system to manage brackish
water zone
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TAC=((water OR hydrology OR hydrologic) AND structure) AND ( ((gate OR "water gate" OR
"floodgate” OR sluice) OR ((gate OR "water gate" OR "floodgate” OR sluice) AND (eco-friendly AND
Al QRS material))) OR (deployable OR expandable OR origami) OR ("retractable” OR "micro-conveyance
EAO < control"OR "anti corrosion” ) OR (("floating barrage" OR "submerged barrage" OR "movable bank") )
ST R (((horizontal dam) OR (expandable AND apron)) OR (width AND controllable)) ) AND
Rk (embankment OR weir OR dike OR levee OR stank) AND AD=(20090101:20181231) AND ICH=( B or E
TS or G or F or H)
A& TAC=(I5 OR SH5 OR S17) AND (=2 AND (FI2 OR 2|28) OR (7 AND (T} OR %%
OR 7rtﬂ OR &) OR ( (7:& OR £ OR &= OR &#&)) OR (& OR EX OR 0|5 OR &%) OR
( (=" OR 7tt OR i35))) AND AD= (20090101.20181231) AND ICH=( B or E or GorF orH)
TAC= (water OR hydrology OR hydrologic) AND ((FSI OR "two-way analysis" OR "interaction analysis")
OR (hydraulic AND model AND experiment ) OR ("riverbed monitor*") OR "differential settlement” OR
A bligh formula OR (standard AND bed AND river AND design) OR ((*floodgate” OR "water gate" OR
R A2 SIRE "water-gate" OR gate) AND "natural frequency” AND fast-fourier transform*)) AND (bank OR
ST IxE2 embankment OR weir OR dike OR dam OR levee OR stank OR barrage) AND AD=(20090101:20181231)
:CI’-—|0|_I-I= (=] AND ICH=( B or E or G or F or H)
Oii‘: P& TAC=(3l25 OR 325 OR 3t ) AND (4=%8 AND 3{4) OR (29 OR ZL|E{d OR 2& OR
TE= (==2| AND 2¥)) AND (H= OR 2F OR Z&)) OR ((CHHM OR OWS) AND (Z7} OR &7) OR
= (2= OR ZAl OR 220]) AND (2t OR QtH-d)) OR (84 AND (Rl& OR =& OR FIt5) ) AND
AD=(20090101:20181231) AND ICH=( B or E or G or F or H)
TAC= (water OR hydrology OR hydrologic) AND ((("Failure modes effects and criticality analysis" OR
FMECA ) OR ((loT OR ubiquitous OR internet) AND (maintenance OR management))) OR (("water gate"
OR "floodgate" OR "water-gate") AND (operate OR operating OR control) AND "high-speed” OR "high
A3 SIRE speed” ) OR (("water gate" OR "floodgate" OR "water-gate") AND (control) AND precise) OR
=3} ((sensing or sensor) AND (loT or internet or mobile) AND condition AND work*) OR (actuator AND
stzg)of automation AND mecatronics) ) AND (bank OR embankment OR weir OR dike OR dam OR levee OR
7z stank OR barrage) AND AD=(20090101:20181231) AND ICH=( B or E or G or F or H)
TAC=(3|Z= OR S}Z5 OR &t ) AND (FX|Z2| OR RCM OR (1% AND &) OR (=2 AND H0{)
OR (1Y OR ‘M) OR (735 AND (A}& OR HI7H=ZH2))) AND AD=(20090101:20181231) AND
ICH=( B or E or G or F or H)
TAC=(water OR hydrology OR hydrologic) AND ( ((estuary OR brackish) AND ("stratified flow" OR
downscaling OR "salt wedge" OR saline) AND (simulation OR simulate)) OR ( modeling AND ("ground
B1 S}2% water" OR "salt water" AND (intrusion OR penetration))) OR (modelling AND (estuary OR brackish)
E=Xe:| AND "water quality") OR ( (estuary OR brackish) AND ("suspended cohesive" OR turbidity OR
NEIE= morphological) ) OR (modelling AND ("rlvet channgl" OR "storm surge" OR "tidal flow" )) ) AND (bank
% §o|E OR dam OR levee OR embankment OR weir OR dike OR levee OR stank) AND
AEF;M o AD= (20090101'20181231) AND ICH=( B or E or G or F or H)
GOt TAC=(5}2% OR 8IS OR 371 AND ((E&2 OR 7|%) AND (29| OR 0% OR 222 OR 2&))
g 7z XlorT OR 2% OR & %) AND (E%%‘ OR 0= OR 2&) OR ((RAF OR Z2f) AND O|S) OR
((§% OR Z=&F) AND (E%%‘ OR ZZ OR 0f|%)) ) AND AD=(20090101:20181231) AND ICH=( B or E or
B. G or F or H)
SRS TAC=(water OR hydrology OR hydrologic) AND ((ADCP OR CTD OR "real time monitoring”) OR ((("salt
If%—?—% damage" OR "salt pollution”) OR "ground water") AND monitor*) OR (multi AND sensor* AND
HFEH B2 SlZ% (integrated AND information AND system*) OR (drone AND operation AND "remote sensing" ) OR
;’::2 red ("spatial distribution” AND salinity AND sensor))) AND (bank OR embankment OR weir OR dike OR
° == 2 9zt dam OR levee OR stank OR barrage) AND AD=(20090101:20181231) AND ICH=( B or E or G or F or
Qg A
E“OlE‘I - = _(slas slac N EI L| o= ag AK]|
sto g 2LE TAC=(8I5 OR 3HZS OR 37 AND ((2LIE{E OR 2LIE) AND (55 OR &% OR +3) OR
o = ViES (RL|E{Z OR 2L|E]) AND (X[3}5= OR S2)) OR ( ZLIE{Y AND (=& OR HE OR MlA) OR (EE
= OR ¥Z) AND Y& OR (& AND #Z AND (*1IA1 OR 4ll4)) ) AND AD=(20090101:20181231) AND
Il= ICH=( B or E or G or F or H)
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Hr 4T 40 Fo
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TAC=(water OR hydrology OR hydrologic) AND ((("big data" AND management) OR "data
management”) OR (data AND (integration OR integrating OR integrated) AND sharing AND system*)

R ("distributed processing" OR "parallel processing" OR "decentralized processing”) OR (("Artificial
Intelligence” OR "Al") AND (data AND (mining OR analysis OR analyze)))) AND (bank OR embankment
OR weir OR dike OR dam OR levee OR stank OR barrage) AND AD=(20090101:20181231) AND ICH=(
B or Eor Gor F or H)

TAC=(5}2% OR 8IS OR I8 AND ((2IGI0JEf OR E1|0|E1) AND (=% OR Z2[) ) OR ((H!H|O]Ef OR
C|O|E]) AND (A|AE OR T+% OR 37 OR E3E) ) OR ((HCHI0|E OR E1|0|E1 AND (M2| OR &4t
OR #E)) OR (2/5X|s OR Al)) AND AD= (20090101420181231) AND ICH=( B or E or G or F or H)
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Ha A
TAC= (water OR hydrology OR hydrologic) AND (("machine learning” OR "deep learning”) OR
(("observational data " OR "observation data" OR data) AND ("neural network” OR "machine learning"
OR "deep learning") AND ("physical model" OR "physical modelling”) ) OR ( (("Al" OR "Artificial
Intelligence") AND ("Reinforcement learning" OR "Unsupervised learning” )) OR "autonomic operating”
OR (automated AND operating)) OR ( forecast AND ("Al" OR "Artificial Intelligence” OR "Neural
Network") )) AND (sluice OR bank OR embankment OR weir OR dike OR dam OR levee OR stank OR
barrage) AND AD=(20090101:20181231) AND ICH=( B or E or G or F or H)

TAC=(3l2% OR 35 OR 3H1) AND ((7|AEH& OR HA12{d) OR (RKH& AND 2%) OR (RNN OR
CNN) OR +13% OR HEQIA OR (R|=8& OR Z2fetE) OR (2343EY OR Omalg) ) AND
AD=(20090101:20181231) AND ICH=( B or E or G or F or H)
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TAC=(water OR hydrology OR hydrologic) AND ( (("water gate" OR "floodgate" OR gate OR sluice)
AND (operation OR "remote control" OR automation) ) OR ((loT OR internet OR mobile) AND
operating AND condition AND monitor* ) OR ("digital twin" OR ("CPS" or "cyber physics system") OR
("industrial 10T" OR "IIOT") ) OR (linkage AND operation AND ("water-gate” OR "water gate" OR
"floodgate" OR gate OR sluice) ) OR ( ("water-gate" OR "water gate" OR "floodgate" OR gate OR
sluice) AND optimal AND operation ) OR (("water-gate" OR "water gate" OR "floodgate" OR gate OR
sluice) AND (operating OR operation) AND rule ) OR (BIM OR (BIM AND (management OR
maintenance)) OR "computer-aided facility management”) OR (software AND operation AND precise) )
AND (bank OR embankment OR weir OR dike OR dam OR levee OR stank OR barrage) AND
D=(20090101:20181231) AND ICH=( B or E or G or F or H)

TAC=(3}2%= OR 3}25 OR 3} AND (== AND (A}S3%} OR AHS OR 29! OR F2l%}) OR ((ICT OR
IT OR ICT OR ZL|E{&) AND £2) OR EIXIE*EC’I OR IIOT OR CPS "C|X|Z E2" ) OR (PARYE
OR "%7 2" OR (¥= AND 29%) ) OR (BIM OR CAFM ) OR (CIX|& X|0f OR AA|Zt X[Of) ) AND
AD=(20090101:20181231) AND ICH=( B or E or G or F or H)

(@)

o Jir
fjo

- &

Of

TAC=(water OR hydrology OR hydrologic) AND ((assessment AND ((ecology OR ecological) AND
health) AND brackish) OR ((restoration OR rehabilitation) AND (wetland OR brackish OR saline)) OR
(waterfront AND (restoration OR create)) OR ((maintenance AND brackish) OR (integrated AND
management AND estuary)) OR ((law OR system) AND brackish AND manage*)) AND (bank OR
embankment OR weir OR dike OR dam OR levee OR stank OR barrage) AND AD=(20090101:20181231)
AND ICH=( B or E or G or F or H)

Mo 40

ofm
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TAC=(5}2% OR 8IS OR 3l OR 7|42l AND ( ($=AEi OR Z4Zd ) OR (XI1£=&7t OR "%l 37t
OR (‘4Ef OR MEHA ) OR 2| OR 5*5 OR %XHEl OR (2| AND (2 OR X&) ) AND
AD=(20090101:20181231) AND ICH=( B or E or G or F or H)
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Anti-seepage and leak-blocking
CHINA RAILWAY FIRST construction method for
2010.08.10. | CN1019143917A GROUP CO excavation of subway foundation 17
pit in soft soil area
2010.04.14.  CN101864773A JIANGSU JIANGZHONG Deep foundation pit support 15
GROUP CO process
Shanghai Jiaoton Pollution control method of
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University .
river network area
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Computational fluid dynamics

2010.10.27.  CN101956711B |  UNIV JIANGSU (CFD)-based centrifugal pump 16
multi-working condition hydraulic

power optimization method

Huge ultra deep foundation pit

UNIV SHANGHAI accurate subsidence and
2011.06.29. | CN102108707A JIAOTONG environmentally-friendly  construction 13
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2012.04.04. | CN102400714A O.Fcemlr?gllggf‘ comprehensive analog system and test 13
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2010.03.05. | CN101818499A rocky slopes and implementing 27
ENVIRONMENT
method thereof
BUILDING CO LTD
A realizes the energy metrology
2010.03.02. | CN102194304A Zhuang Ge data concentrate on copying and |
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Huge ultra deep foundation pit
2011.03.15 CN102108707 | UNIV SHANGHAI accurate subsidence and 13
T A JIAOTONG environmentally-friendly
construction method

Ore body modeling system in digital

UNIV CHINA mine and modeling and detecting
2012.03.14.| CN102609386A MINING method of ore body modeling 10

system
CN106089543 . .

2016.05.31. A CHEN YONGYUAN Ultra-large hydroelectric station 9

2010.03.25.| CN101825890A WENXIANG LIU Object network 27

Transformer substation assisting

STATE GRID INF &
2012.01.18.| CN1025912758B management system and 25
TELECOM CO
method

Information-inducing self-service

2009.06.30.| CN101937593A SONGWEI CAO multi-control cluster-charge 20

intelligent charge server
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2010.03.25. | CN101825890A WENXIANG LIU Object network 27
NORTHEASTERN Rock slope three-dimensional
2010.09.30. | CN101936008A model and block slide analysis 24
UNIVERSITY
method
Information-inducing

self-service multi-control
2009.06.30. | CN101937593A SONGWEI CAO . . 20

cluster-charge intelligent

charge server
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WUHAN SHENGYU DRAINAGE SYSTEM CO LTD I £
UNIV HOHAL I !
CHEN YONGYUAN I 7|
POWERCHINA GUIYANG ENGINEERING CORP LTD I 15
ZHENJIANG DINGZHI MICROELECTRONIC SCIENCE & TECHNOLOGY CO LTD  mE— 11
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Systems, methods and computer
US9336456 DELEAN, Bruno program products for identifying 28
objects in video data

2012.08.21

2010.03.25| CN101825890

A WENXIANG LIU Object network 27

Submersible robotically operable
US8805579 - vehicle system for infrastructure 24
maintenance and inspection

2011.02.19

# 325 C2. oI5 XAERIE A +EZH g Fo 8 59

2013.01.29 CN1030568668B Shandong Elect_rlc Substation Livewire work robot 29
Power Corporation

2009.06.30 Information-inducing self-service

T CN101937593A SONGWEI CAO multi-control cluster-charge 20
intelligent charge server
A realizes the energy metrology data

2010.03.02. CN102194304A Zhuang Ge concentrate on copying and 20

accepting supervisory method and

system wirelessly
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Hg7|7t AMY 7|= 2009.1.1.~2018.12.31.
2 CfAb Thomson DB &4 =&
=2 DB Thomson DB (www.thomsoninnovation.com)
0 =8 448 Agsle] ode vigom @ 7)&Roe 84 7198 snoz 3
SHA =
o Vo YEFE A FUF E4E AT x5 TEE 7%, B AL AL
£ B LS AT dolE Fn Y B4 A&, C AL s B
1€ 2 744
H 329 Al 7|4t XAIE22F FE7AEE Y =F MY
CH=& SeR ZAAHA

ALL=(((water OR hydrology OR hydrologic) AND structure) AND ( ((gate OR

é:tll-ék "water gate" OR "floodgate” OR sluice) OR ((gate OR "water gate" OR

Soo "floodgate" OR sluice) AND (eco-friendly AND material))) OR (deployable OR
T expandable OR origami) OR ("retractable” OR "micro-conveyance control"OR "anti
74 corrosion" ) OR  (("floating barrage” OR "submerged barrage” OR "movable
IxE bank") ) OR (((horizontal dam) OR (expandable AND apron)) OR (width AND

MAH7 1= controllable)) ) AND (embankment OR weir OR dike OR levee OR stank)) AND
(TF>=(2009) AND TF<=(2018));
ALL=((water OR hydrology OR hydrologic) AND ((FSI OR "two-way analysis" OR

%:J% 62 "interaction analysis”) OR (hydraulic AND model AND experiment ) OR

T= S = ("riverbed monitor*") OR "differential settlement" OR bligh formula OR (standard
st TE= AND bed AND river AND design) OR (("floodgate” OR "water gate" OR

=5 Xt gl "water-gate" OR gate) AND "natural frequency” AND fast-fourier transform*))
=2 I |& AND (bank OR embankment OR weir OR dike OR dam OR levee OR stank OR
= barrage)) AND (TF>=(2009) AND TF<=(2018));

ALL=((water OR hydrology OR hydrologic) AND ((("Failure modes effects and
criticality analysis” OR FMECA ) OR ((loT OR ubiquitous OR internet) AND

A3 (maintenance OR management))) OR (("water gate" OR "floodgate” OR
i "water-gate") AND (operate OR operating OR control) AND "high-speed” OR
=3t "high speed" ) OR (("water gate" OR "floodgate” OR "water-gate”) AND
SEQ|Y (control) AND precise) OR ((sensing or sensor) AND (IoT or internet or mobile)
& AND condition AND work*) OR (actuator AND automation AND mecatronics) )

AND (bank OR embankment OR weir OR dike OR dam OR levee OR stank OR
barrage)) AND (TF>=(2009) AND TF<=(2018));
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Hes z88 Z1AHA]
ALL=((water OR hydrology OR hydrologic) AND ( ((estuary OR brackish) AND
B1 St2= ("stratified flow" OR downscaling OR "salt wedge" OR saline) AND (simulation OR
24 simulate)) OR ( modeling AND ("ground water" OR "salt water" AND (intrusion
AlLt2|2 OR penetration))) OR (modelling AND (estuary OR brackish) AND "water quality")
2 OIOJEf | OR ( (estuary OR brackish) AND ("suspended cohesive" OR turbidity OR
AR = morphological) ) OR (modelling AND ("river channel" OR "storm surge" OR "tidal
) 7= flow" )) ) AND (bank OR dam OR levee OR embankment OR weir OR dike OR
levee OR stank)) AND (TF>=(2009) AND TF<=(2018));
B. 5I2% B 8175 ALL=((water OR hydrology OR hydrologic) AND ((ADCP OR CTD OR "real time
re2ed e O’;:T monitoring”) OR ((("salt damage" OR "salt pollution”) OR "ground water") AND
gig TS QEO_T;? monitor*) OR (multi AND sensor* AND (integrated AND information AND
2/t HlolH 7j| ~ o system*) OR (drone AND operation AND "remote sensing" ) OR ("spatial
st Ol EJE;—' distribution" AND salinity AND sensor))) AND (bank OR embankment OR weir
4 7|1 Jls OR dike OR dam OR levee OR stank OR barrage)) AND (TF>=(2009) AND
= .
TF<=(2018));
ALL=((water OR hydrology OR hydrologic) AND ((("big data" AND management)
B3 2= OR "data management”) OR (data AND (integration OR integrating OR
23S integrated) AND sharing AND system*) OR ("distributed processing” OR "parallel
flst processing” OR "decentralized processing”) OR (("Artificial Intelligence” OR "Al")
Ehel[of]= AND (data AND (mining OR analysis OR analyze)))) AND (bank OR embankment
=47z OR weir OR dike OR dam OR levee OR stank OR barrage)) AND (TF>=(2009)
AND TF<=(2018));
ALL=( (water OR hydrology OR hydrologic) AND (("machine learning" OR "deep
learning”) OR (("observational data " OR "observation data" OR data) AND
C1 BRE ("neural network" OR "machine learning” OR "deep learning") AND ("physical
Xroog, model" OR "physical modelling”) ) OR ( (("Al" OR "Artificial Intelligence”) AND
=T o S o " . . " .
S o3t Al (Remfprcement learning” OR Unsuperylsed learning” )) OR "autonomic .
a2 7|2 operating” OR (automated AND operating)) OR ( forecast AND ("Al" OR "Artificial
= 7= Intelligence” OR "Neural Network") )) AND (sluice OR bank OR embankment OR
weir OR dike OR dam OR levee OR stank OR barrage)) AND (TF>=(2009) AND
TF<=(2018));
ALL=((water OR hydrology OR hydrologic) AND ( (("water gate" OR "floodgate"
OR gate OR sluice) AND (operation OR "remote control" OR automation) ) OR
((loT OR internet OR mobile) AND operating AND condition AND monitor* ) OR
C. Al 7|gt 2 siRs ("digital twin" OR ("CPS" or "cyber physics system") OR (“industrial 10T" OR
S = e O?;T "lOT") ) OR (linkage AND operation AND ("water-gate" OR "water gate" OR
S22Y ggo_léf "floodgate” OR gate OR sluice) ) OR ( ("water-gate" OR "water gate" OR
7lE oot "floodgate" OR gate OR sluice) AND optimal AND operation ) OR (("water-gate"
;I;_"_' OR "water gate" OR "floodgate” OR gate OR sluice) AND (operating OR
operation) AND rule ) OR (BIM OR (BIM AND (management OR maintenance))
OR "computer-aided facility management”) OR (software AND operation AND
precise) ) AND (bank OR embankment OR weir OR dike OR dam OR levee OR
stank OR barrage)) AND (TF>=(2009) AND TF<=(2018));
3 7|4 ALL=( (water OR hydrology OR hydrologic) AND ((assessment AND ((ecology
sole B OR ecological) AND health) AND brackish) OR ((restoration OR rehabilitation)
_?__' Lo_f AND (wetland OR brackish OR saline)) OR (waterfront AND (restoration OR
8}5': create)) OR ((maintenance AND brackish) OR (integrated AND management AND
Eg;m estuary)) OR ((law OR system) AND brackish AND manage*)) AND (bank OR
;’lg" ° embankment OR weir OR dike OR dam OR levee OR stank OR barrage)) AND

(TF>=(2009) AND TF<=(2018));
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ATel4F 307.891 9 T 1xFd =0l 55.19 o] FYH L, 2xhd % 64.99 4, 3

R il
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3. FEITRE oA 2Y-RK1Ee| 7= 1872 20.98 21.05 20.25 1877 9977
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H 74 HTFAY AXHE ArGH|
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= G X = 2R 3RIAE 4R = SXIiE
oIz 8 8 8 8 8
Melg 12 14 14 14 12
[1AMI5]
OPE R 7|_¢_g|_':;5_/g% o3} = 1 15 15 13 1
MESS FelTEE SINEIE 12 16 17 17 14
gl2ed g x| 7|l
MALPY 17 19 20 20 15
EY| 60 72 74 72 60
el 6 6 6 6 6
Melg 1 14 14 13 13
A% -
$2/PEE MY HOIZ 23 s 9 3 13 12 10
7154 giff‘%ﬁ‘o"é HEARDFY 10 13 13 13 13
=
MALPY 12 16 16 16 13
EY| 48 62 62 60 55
Xl 7 7 7 7 7
Melg 1 14 14 13 12
(3M17] °z 10 13 13 1 1
FE|FZE A7 2Y-
SX|a| 71 HHARRY 11 12 12 11 11
MALPY 14 15 15 15 13
2 53 61 61 57 54
el 21 21 21 21 21
Melg 34 42 42 40 37
(&7Eh qZ 30 M M 36 32
Al 7|8t 312 = K22
71& T HFARRPY 33 4 42 41 38
MARPE 43 50 51 51 41
B 161 195 197 189 169
g A 161 195 197 189 169
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ol 2 2 2 2 2
Moz 3 4 4 4 3
(11415 Az 2 3 3 2 2
23| 2XE TS
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okx= 24 & oM ot -
| AL LLOO O
2el7lE MALnPY 9 9 10 10 9
AA 19 32 34 33 30
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[1-3M15
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astxiz 2 ALY 3 3 3 3 3
XE27|1E
AARPE 4 4 4 4 4
E 18 19 19 19 17
g A 60 72 74 72 60
7= SE KE | 2Atelz | 3XjoIE | 4XioiE | SKIQIE
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7= g 1A= | 2KHE | 3KIE | 4KIE | SRR
xels 2 2 2 2 2
Mz 4 5 5 5 5
(3-1M15] 4z 4 5 5 4 4
45 FE|AEE
ol AFHeYy|s | AR 3 4 5 4 4
MALRE 5 5 5 5 4
A 18 21 22 20 19
Helg 3 3 3 3 3
BMIS] Mg 3 4 4 4 4
oI E [3-2M154 = 2 3 3 3 3
29 e Al 7|2t =2
|5 B3 B2 | AERYIIE EAHIFS 4 4 4 4 4
71 N MALRE 5 5 5 5 5
A 17 19 19 19 19
Xl 2 2 2 2 2
Mz 4 5 5 4 3
(3-3M15] Az 4 5 5 4 4
7|19 HelE
oSt HR|E 4 HFALHE 4 4 3 3 3
M AL 4 5 5 5 4
A 18 21 20 18 16
g A 53 61 61 57 54
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(A7) Al 719 shts AL 71e A

(EHRIHR)
N= 1K= 2AtEE 3Rt = AREE SAHAE A
Lh= 526,000 526,000 526,000 526,000 526,000 2,630,000
S_;ﬁ k= 609,000 759,000 759,000 723,000 681,000 3,531,000
dE 0 0 0 0 0 0

Q1|
2 0 0 0 0 0 0
E‘:a oa 423,000 588,000 588,000 511,000 465,000 2,575,000
dE 0 0 0 0 0 0
Sl oIz 635,000 799,000 809,000 789,000 682,000 3,714,000
. 2 2,193,000 2,672,000 2,682,000 2,549,000 2,354,000 | 12,450,000
o HTLEH| k= 0 0 0 0 0 0
THZH| o= 370,000 415,000 415,000 395,000 385,000 1,980,000
eS| 341,000 337,000 337,000 337,000 342,000 1,694,000
K| 2= 2| 340,000 347,000 347,000 347,000 317,000 1,698,000
At 109,000 135,000 136,000 128,000 118,000 626,000
2| 1,160,000 1,234,000 1,235,000 1,207,000 1,162,000 5,998,000
QIEFATI L] 1,240,000 1,500,000 1,500,000 1,520,000 1,450,000 7,210,000
5| 24 2,400,000 2,734,000 2,735,000 2,727,000 2,612,000 13,208,000
Zt 918,000 1,079,000 1,082,000 1,054,000 991,000 5,124,000
il 5,511,000 6,485,000 6,499,000 6,330,000 5,957,000 | 30,782,000
5,141,000 6,070,000 6,084,000 5,935,000 5,572,000 | 28,802,000
370,000 415,000 415,000 395,000 385,000 1,980,000
5,511,000 6,485,000 6,499,000 6,330,000 5,957,000 | 30,782,000
4,615,000 5,544,000 5,558,000 5,409,000 5,046,000 | 26,172,000
o 896,000 941,000 941,000 921,000 911,000 4,610,000
5,511,000 6,485,000 6,499,000 6,330,000 5,957,000 | 30,782,000
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(1A F] k" A 71+Y &89 FETFERE Frdy 4 139 7e
(SR
e AHEE | oKEE | stdE | axds SXHAE 7
Lhs 200000 | 200000 | 200000 | 200000 | 200000 | 1,000,000
oIzt #3 141000 | 165000 | 165000 | 165000 | 141,000 | 777,000
s 0 0 0 0 0 0

oIzt

o 0 0 0 0 0 0
ol7iH| 128000 | 182,000 | 182000 | 154000 | 137000 | 783,000
0 0 0 0 0 0
SHoIZiH| 28000 | 308000 | 314000 | 306000 | 239000 | 1395000
. 27 697,000 | 855000 | 861,000 | 825000 | 717,000 | 3955000
h o sa 0 0 0 0 0 0
WET s 110000 | 130000 | 130000 | 120000 | 125000 | 615000
sngsy| 117000 | 117000 | 117,000 | 117000 | 122,000 | 590,000
SRR 122000 | 122000 | 122000 | 122000 | 122000 | 610000
e 35,000 44,000 44,000 42,000 36000 | 201,000
27 384000 | 413000 | 413000 | 401,000 | 405000 | 2016000
e 450000 | 550000 | 550000 | 570,000 | 580000 | 2,700,000
x| 47 834000 | 963000 | 963000 | 971,000 | 985000 | 4716000
2t 306000 | 363000 | 364000 | 359000 | 340000 | 1732000
o 1,837,000 | 2,181,000 | 2188000 | 2155000 | 2,042,000 | 10,403,000
#3 1727,000 | 2,051,000 | 2058000 | 2035000 | 1,917,000 | 9,788,000
s2 110000 | 130000 | 130000 | 120000 | 125000 | 615000
S0 1,837,000 | 2,181,000 | 2188000 | 2155000 | 2,042,000 | 10,403,000
e 1,527,000 | 1,851,000 | 1858000 | 1,835000 | 1,717,000 |  8788,000
BiZkeEt 310000 | 330000 | 330000 | 320000 | 325000 | 1,615000
zo 1837000 | 2,181,000 | 2188000 | 2155000 | 2042000 | 10,403,000
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RAFE] FeEl72E AU A E A 79 AR HAS-E4-9= V&

(SR
Hl2 e AHEE | oKEE | stdE | axds SXHAE 7
e | oxg 150000 | 150000 | 150000 | 150000 | 150000 | 750000
agel | | w3 198000 | 252000 | 252000 | 234000 | 234000 | 1,170,000
T s 0 0 0 0 0 0

oIzt
o= | oxig 0 0 0 0 0 0
agel | | w3 133000 | 195000 | 195000 | 178000 | 149,000 | 850,000
T s 0 0 0 0 0 0
SHoIZiH| 212000 | 278000 | 278000 | 278000 | 252000 | 1,298,000
. 27 693000 | 875000 | 875000 | 840000 | 785000 | 4068000
R v sa 0 0 0 0 0 0
WET s 150000 | 165000 | 165000 | 155000 | 150,000 | 785000
sngsy| 100000 | 100000 | 100,000 | 100000 | 100,000 | 500,000
SRR 105000 | 105000 | 105000 | 105000 | 105000 | 525000
e 34,000 44,000 44,000 42,000 39000 | 203,000
27 389000 | 414000 | 414000 | 402000 | 394000 | 2013000
e 420000 | 550000 | 550000 | 550,000 | 520000 | 2,590,000
x| 47 809,000 | 964000 | 964000 | 952000 | 914000 | 4603000
ZHy 300000 | 367000 | 367000 | 358000 | 339,000 | 1,731,000
o1n 5o 1802000 | 2206000 | 2206000 | 2150000 | 2038000 | 10,402,000
#3 1652000 | 2,041,000 | 2,041,000 | 1,995000 | 1,883,000 | 9,617,000
anH B se 150000 | 165000 | 165000 | 155000 | 150000 | 785000
S0 1802000 | 2206000 | 2206000 | 2150000 | 2038000 | 10,402,000
e 1,502,000 | 1,891,000 | 1891000 | 1,845000 | 1738000 |  8867,000
o B BizkeEE 300000 | 315000 | 315000 | 305000 | 300000 | 1,535000
zo 1802000 | 2206000 | 2206000 | 2,150,000 | 2038000 | 10,402,000
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BAFE] Fel7+2E AA £9-7X%8E 7=

CH: 2 2))
Hl2 e AHEE | oKEE | stdE | axds SXHAE 7
e | oxg 176000 | 176000 | 176000 | 176000 | 176000 | 880,000
agel | | w3 270000 | 342000 | 342000 | 324000 | 306000 | 1,584,000
T s 0 0 0 0 0 0

oIzt
o= | oxig 0 0 0 0 0 0
agel | | w3 162000 | 211,000 | 211,000 | 179000 | 179,000 | 942,000
T s 0 0 0 0 0 0
SHoIZiH| 195000 | 213000 | 217,000 | 205000 | 191,000 | 1,021,000
. 27 803000 | 942000 | 946000 | 884000 | 852000 | 4427,000
R v sa 0 0 0 0 0 0
WET s 110000 | 120000 | 120000 | 120000 | 110,000 | 580,000
sngsy| 124000 | 120000 | 120000 | 120000 | 120,000 | 604,000
SRR 113000 | 120000 | 120000 | 120000 90000 | 563,000
e 40,000 47,000 48,000 44,000 43000 | 222,000
27 387000 | 407000 | 408000 | 404000 | 363000 | 1,969,000
e 370000 | 400000 | 400000 | 400000 | 350,000 | 1,920,000
x| 47 757000 | 807,000 | 808000 | 804000 | 713000 | 3:889,000
ZHy 312000 | 349000 | 351,000 | 337000 | 312,000 | 1,661,000
o1n 5o 1872000 | 2098000 | 2105000 | 2025000 | 1,877,000 | 9,977,000
#3 1762000 | 1,978000 | 1,985000 | 1,905000 | 1,767,000 | 9,397,000
anH B se 110000 | 120000 | 120000 | 120000 | 110000 | 580000
S0 1872000 | 2098000 | 2105000 | 2025000 1,877,000 | 9,977,000
e 1586000 | 1,802000 | 16809000 | 1729000 | 1591000 |  8517,000
o B BizkeEE 286000 | 296000 | 296000 | 296000 | 286000 | 1,460,000
zo 1872000 | 2098000 | 2105000 | 2025000 | 1877,000 9,977,000
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[(1-13FAF] el +=2F 7|5 Zz M Js
CH: 2 2))
e AHEE | oKEE | stdE | axds SXHAE 7
Lhs 50,000 50,000 50,000 50,000 50000 | 250,000
oIzt #3 36,000 48,000 48,000 48,000 36000 | 216000
s 0 0 0 0 0 0

oIzt

o 0 0 0 0 0 0
ol7iH| 32,000 49,000 49,000 32,000 32000 | 194000
0 0 0 0 0 0
SHoIZiH| 39,000 83,000 83,000 83,000 44000 | 332,000
. 27 157000 | 230000 | 230000 | 213000 | 162,000 | 992,000
h o sa 0 0 0 0 0 0
WET a2 30,000 40,000 40,000 30,000 40000 | 180,000
sngsy| 35,000 35,000 35,000 35,000 35000 | 175000
SRR 30,000 30,000 30,000 30,000 30000 | 150000
e 8,000 12,000 12,000 11,000 8,000 51,000
27 103000 | 117000 | 117000 | 106000 | 113000 | 556000
e 100000 | 150000 | 150,000 | 150000 | 150,000 | 700,000
x| 47 203000 | 267000 | 267000 | 256000 | 263000 | 1,256,000
2t 72,000 99,000 99,000 94,000 85000 | 449,000
o 432000 | 596,000 | 596000 | 563000 | 510,000 | 2,697,000
#3 402000 | 556000 | 556000 | 533000 | 470,000 | 2,517,000
s2 30,000 40,000 40,000 30,000 40000 | 180,000
S0 432000 | 596,000 | 596,000 | 563000 | 510,000 | 2,697,000
e 352000 | 506000 | 506000 | 483000 | 420,000 | 2,267,000
BiZkeEt 80,000 90,000 90,000 80,000 90000 | 430,000
zo 432000 | 596000 | 596000 | 563000 | 510000 | 2,697,000
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[1-235A7] e 72E 48 ZUHY L kg Hr)

CH: 2 2))
Hl2 e AHEE | oKEE | stdE | axds SXHAE 7
e | oxg 100000 | 100000 | 100000 | 100000 | 100000 | 500000
agel | | w3 60,000 72,000 72,000 72,000 60000 | 336000
T s 0 0 0 0 0 0

oIzt
o= | oxig 0 0 0 0 0 0
agel | | w3 64,000 92,000 92,000 81,000 81,000 | 410000
T s 0 0 0 0 0 0
SpAoI 71| 122000 | 147000 | 153000 | 145000 | 139000 | 706000
. 27 346000 | 411000 | 417000 | 398000 | 380000 | 1952000
R v sa 0 0 0 0 0 0
WET a2 30,000 40,000 40,000 40,000 30000 | 180,000
sngsy| 57,000 57,000 57,000 57,000 62000 | 290,000
SRR 70,000 70,000 70,000 70,000 70000 | 350,000
e 17,000 21,000 21,000 20,000 19,000 98,000
27 174000 | 188000 | 188000 | 187,000 | 181,000 | 918000
e 150000 | 200000 | 200,000 | 220000 | 230,000 | 1,000,000
x| 47 324000 | 383000 | 388000 | 407,000 | 411,000 | 1918000
ZHy 134000 | 160000 | 161,000 | 161000 | 158000 | 774,000
o1n 5o 804000 | 959000 | 966000 | 966000 | 949,000 | 4644000
#3 774000 | 919000 | 926000 | 926000 | 919,000 | 4464000
anH B se 30,000 40,000 40,000 40,000 30000 | 180,000
=0 804000 | 959000 | 966000 | 966000 | 949,000 | 4644000
e 674000 | 819000 | 826000 | 826000 | 819,000 | 3,964,000
o B BizkeEE 130000 | 140000 | 140000 | 140000 | 130000 | 680,000
zo 804000 | 959000 | 966000 | 966000 | 949000 | 4,644,000
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[1-3F&dAT] Fel7+=& F3A FA#E 7 &

CH: 2 2))
e AHEE | oKEE | stdE | axds SXHAE 7
Lhs 50,000 50,000 50,000 50,000 50000 | 250,000
oIzt #3 45,000 45,000 45,000 45,000 45000 | 225000
s 0 0 0 0 0 0

oIzt
o 0 0 0 0 0 0
ol7iH| 32,000 41,000 41,000 41,000 24000 | 179,000
0 0 0 0 0 0
SHoIZiH| 67,000 78,000 78,000 78,000 56000 | 357,000
. 27 194000 | 214000 | 214000 | 214000 | 175000 | 1011000
h o sa 0 0 0 0 0 0
WET a2 50,000 50,000 50,000 50,000 55000 | 255000
sngsy| 25,000 25,000 25,000 25,000 25000 | 125000
SRR 22,000 22,000 22,000 22,000 22000 | 110000
e 10,000 11,000 11,000 11,000 9,000 52,000
27 107000 | 108000 | 108000 | 108000 | 111,000 | 542,000
e 200000 | 200000 | 200000 | 200000 | 200,000 1,000,000
x| 47 307000 | 308000 | 308000 | 308000 | 311,000 | 1,542,000
2t 100000 | 104000 | 104000 | 104000 97,000 | 509,000
o 601,000 | 626000 | 626000 | 626000 | 583000 | 3062000
#3 551000 | 576000 | 576000 | 576000 | 528000 | 2:807,000
se 50,000 50,000 50,000 50,000 55000 | 255000
S0 601,000 | 626000 | 626000 | 626000 | 583000 | 3062000
e 501,000 | 526000 | 526000 | 526000 | 478000 | 2,557,000
BiZkeEt 100000 | 100000 | 100000 | 100000 | 105000 | 505000
zo 601,000 | 626000 | 626000 | 626000 | 583,000 | 3,062,000
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[2-1FsAT] 7179 24 A% 79 B3R HAS 9 ZYED 7=

CH: 2 2))
Hl2 e AHEE | oKEE | stdE | axds SXHAE 7
Ye | omz 50,000 50,000 50,000 50,000 50000 | 250,000
agel | | w3 72,000 90,000 90,000 90,000 90000 | 432,000
T s 0 0 0 0 0 0

oIzt
o= | oxig 0 0 0 0 0 0
agel | | w3 49,000 81,000 81,000 81,000 65000 | 357,00
T s 0 0 0 0 0 0
SHoIZiH| 91,000 | 100000 | 100000 | 100000 91,000 | 482,000
. 27 262000 | 321000 | 321000 | 321000 | 296000 | 1,521,000
R v sa 0 0 0 0 0 0
WET a2 70,000 75,000 75,000 75,000 70000 | 365000
sngsy| 35,000 35,000 35,000 35,000 35000 | 175000
SRR 45,000 45,000 45,000 45,000 45000 | 225000
e 13,000 16,000 16,000 16,000 15,000 76,000
27 163000 | 171000 | 171000 | 171000 | 165000 | 841,000
e 200000 | 250000 | 250,000 | 250000 | 250,000 | 1,200,000
x| 47 363000 | 421000 | 421000 | 421000 | 415000 | 2,041,000
ZHy 125000 | 148000 | 148000 | 148000 | 142,000 | 711,000
o1n 5o 750000 | 890000 | 890000 | 890000 | 853000 | 4273000
#3 680000 | 815000 | 815000 | 815000 | 783000 | 3908000
anH B se 70,000 75,000 75,000 75,000 70000 | 365000
=0 750000 | 890000 | 890000 | 890000 | 853000 | 4273000
e 630000 | 765000 | 765000 | 765000 | 733000 | 3,658,000
o B BizkeEE 120000 | 125000 | 125000 | 125000 | 120000 | 615000
zo 750000 | 890000 | 890,000 | 890,000 | 853000 | 4,273,000
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[2-2F5AT] 7179 =24 9 FUE F5E A ASHE B4 e
CH: 2 2))
Hl2 e WEE | 2AHE | 3KHE | 4kHEs SXHAE 7
Ye | omz 50,000 50,000 50,000 50,000 50000 | 250,000
agel | | w3 54,000 72,000 72,000 72,000 72000 | 342,000
T s 0 0 0 0 0 0

oIzt

o= | oxig 0 0 0 0 0 0
agel | | w3 32,000 49,000 49,000 32,000 32000 | 194000
T s 0 0 0 0 0 0
SpAoI 71| 71000 | 112000 | 112000 | 112000 95000 | 502,000
. 27 207000 | 283000 | 283000 | 266000 | 249000 | 1288000
R v sa 0 0 0 0 0 0
WET a2 30,000 40,000 40,000 30,000 30000 | 170,000
sngsy| 35,000 35,000 35,000 35,000 35000 | 175000
SRR 30,000 30,000 30,000 30,000 30000 | 150000
e 10,000 14,000 14,000 13,000 12,000 63,000
27 105000 | 119000 | 119000 | 108000 | 107,000 | 558000
e 70000 | 100000 | 100,000 | 100,000 70000 | 440,000
x| 47 175000 | 219000 | 219000 | 208000 | 177,000 | 998,000
ZHy 76000 | 100000 | 100,000 95,000 85000 | 456,000
o1n 5o 458000 | 602000 | 602,000 | 569,000 | 511,000 | 2,742,000
#3 428000 | 562000 | 562000 | 539,000 | 481,000 | 2,572,000
anH B se 30,000 40,000 40,000 30,000 30000 | 170,000
=0 458000 | 602000 | 602000 | 569,000 | 511,000 | 2,742,000
e 378000 | 512000 | 512000 | 489000 | 431,000 |  2322,000
o B BizkeEE 80,000 90,000 90,000 80,000 80000 | 420,000
zo 458000 | 602000 | 602,000 | 569,000 | 511,000 | 2,742,000
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[2-3FFAT] Sk A W 9= 7=
CH: 2 2))
e AHEE | oKEE | stdE | axds SXHAE 7
Lhs 50,000 50,000 50,000 50,000 50000 | 250,000
oIzt #3 72,000 90,000 90,000 72,000 72000 | 396,000
s 0 0 0 0 0 0
oIzt
o 0 0 0 0 0 0
ol7iH| 52,000 65,000 65,000 65,000 52000 | 299,000
0 0 0 0 0 0
SHoIZiH| 50,000 66,000 66,000 66,000 66000 | 314000
. 27 24000 | 271000 | 271000 | 253000 | 240000 | 1,259,000
h o sa 0 0 0 0 0 0
WET a2 50,000 50,000 50,000 50,000 50000 | 250000
sngsy| 30,000 30,000 30,000 30,000 30000 | 150,000
SRR 30,000 30,000 30,000 30,000 30000 | 150000
e 11,000 14,000 14,000 13,000 12,000 64,000
27 121000 | 124000 | 124000 | 123000 | 122000 | 614000
e 150000 | 200000 | 200,000 | 200000 | 200,000 | 950,000
x| 47 271000 | 324000 | 324000 | 323000 | 322000 | 1,564,000
2t 99000 | 119000 | 119000 | 115000 | 112000 | 564000
o 594000 | 714000 | 714000 | 691,000 | 674000 | 3:387,000
#3 544000 | 664000 | 664000 | 641,000 | 624000 | 3,137,000
se 50,000 50,000 50,000 50,000 50000 | 250000
S0 594000 | 714000 | 714000 | 691,000 | 674000 | 3:387,000
e 494000 | 614000 | 614000 | 591,000 | 574000 | 2,887,000
BiZkeEt 100000 | 100000 | 100000 | 100000 | 100000 | 500,000
zo 594000 | 714000 | 714000 | 691000 | 674000 | 3,387,000
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[3-13&AT] 47 FeEl7+xE A4 8 &I7<E

CH: 2 2))
Hl2 e AHEE | oKEE | stdE | axds SXHAE 7
Ye | omz 50,000 50,000 50,000 50,000 50000 | 250,000
agel | | w3 144000 | 180000 | 180,000 | 180000 | 180,000 | 864,000
T s 0 0 0 0 0 0

oIzt
o= | oxig 0 0 0 0 0 0
agel | | w3 65,000 81,000 81,000 65,000 65000 | 357,00
T s 0 0 0 0 0 0
SHoIZiH| 79,000 91,000 | 103,000 91,000 83000 | 447,000
. 27 338000 | 402000 | 414000 | 386000 | 378000 | 1918000
R v sa 0 0 0 0 0 0
WET a2 70,000 70,000 70,000 70,000 70000 | 350,000
sngsy| 40,000 40,000 40,000 40,000 40000 | 200,000
SRR 30,000 30,000 30,000 30,000 30000 | 150000
e 17,000 20,000 21,000 19,000 19,000 96,000
27 157000 | 160000 | 161000 | 159000 | 159000 | 796,000
e 200000 | 200000 | 200000 | 200000 | 150,000 950,000
x| 47 357000 | 360000 | 361,000 | 359000 | 309000 | 1,746,000
ZHy 139000 | 152000 | 155000 | 149000 | 137,000 | 732,000
o1n 5o 834000 | 914000 | 930000 | 894000 | 824000 | 4396000
#3 764000 | 844000 | 860000 | 824000 | 754000 | 4,046,000
anH B se 70,000 70,000 70,000 70,000 70000 | 350,000
S0 834000 | 914000 | 930000 | 894000 | 824000 | 4396000
e 714000 | 794000 | 810000 | 774000 | 704000 | 3,796,000
o B BizkeEE 120000 | 120000 | 120000 | 120000 | 120000 | 600,000
zo 834000 | 914000 | 930000 | 894000 | 824000 | 4,396,000
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[3-2FFAT] Al 7|9t & A&+9F7] &
CH: 2 2))
Hl2 e AHEE | oKEE | stdE | axds SXHAE 7
Ye | omz 88,000 88,000 88,000 88,000 88000 | 440,000
agel | | w3 99000 | 126000 | 126000 | 108,000 90000 | 549,000
T s 0 0 0 0 0 0

oIzt

o= | oxig 0 0 0 0 0 0
agel | | w3 81,000 | 105500 | 105500 89,500 89500 | 471,000
T s 0 0 0 0 0 0
SHoIZiH| 85,500 91,500 83,500 83,500 77500 | 421,500
. 27 353500 | 411000 | 403000 | 369000 | 345000 | 1,881,500
R v sa 0 0 0 0 0 0
WET a2 40,000 50,000 50,000 50,000 40000 | 230000
sngsy| 63,000 60,000 60,000 60,000 60000 | 303,000
SRR 66,500 75,000 75,000 75,000 45000 | 336,500
e 17,500 20,500 20,500 18,500 17,500 94,500
27 187000 | 205500 | 205500 | 203500 | 162,500 | 964,000
e 135000 | 150000 | 150,000 | 150000 | 150,000 | 735000
x| 47 322000 | 355500 | 355500 | 353500 | 312500 | 1,699,000
ZHy 135000 | 153000 | 152000 | 144000 | 131,000 | 715000
o1n 5o 810500 | 919500 | 910500 | 866500 | 788500 | 4295500
#3 770500 | 869500 | 860500 | 816500 | 748500 | 4065500
anH B se 40,000 50,000 50,000 50,000 40000 | 230,000
S0 810500 | 919500 | 910500 | 866500 | 788500 | 4295500
e 682500 | 781500 | 772500 | 728500 | 660,500 | 3,625,500
o B BizkeEE 128000 | 138000 | 138000 | 138000 | 128000 | 670,000
zo 810500 | 919500 | 910500 | 866500 | 788500 | 4,295,500
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[3-3F&AT] 7149

e E 9 HAE JRA

Hl2 e AHEE | oKEE | stdE | axds SXHAE 7
Ye | omz 38,000 38,000 38,000 38,000 38000 | 190,000
agel | | w3 27,000 36,000 36,000 36,000 36000 | 171,000
T s 0 0 0 0 0 0

oIzt
o= | oxig 0 0 0 0 0 0
agel | | w3 16,000 24,500 24,500 24,500 24500 | 114000
T s 0 0 0 0 0 0
SHoIZiH| 30,500 30,500 30,500 30,500 30500 | 152,500
. 27 111500 | 129000 | 129000 | 129000 | 129000 | 627,500
R v sa 0 0 0 0 0 0
izt se 0 0 0 0 0 0
sngsy| 21,000 20,000 20,000 20,000 20000 | 101,000
SRR 16,500 15,000 15,000 15,000 15,000 76,500
giqag 5,500 6,500 6,500 6,500 6,500 31,500
27 43,000 41,500 41,500 41,500 41500 | 209,000
e 35,000 50,000 50,000 50,000 50000 | 235000
x| 47 78,000 91,500 91,500 91,500 91,500 | 444,000
ZHy 38,000 44,000 44,000 44,000 44000 | 214000
o1n 5o 207500 | 264500 | 264500 | 264500 | 264500 | 1285500
#3 207500 | 264500 | 264500 | 264500 | 264500 | 1,285500
anH B He 0 0 0 0 0 0
S0 207500 | 264500 | 264500 | 264500 | 264500 | 1,285500
e 189500 | 226500 | 226500 | 226500 | 226,500 |  1,095500
o B BizkeEE 38,000 38,000 38,000 38,000 38000 | 190,000
zo 207500 | 264500 | 264500 | 264500 | 264500 | 1,285500
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