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SUMMARY

A. Issues and trend

@)

Increase sustainable and low energy technology demand to recovery a water-cycle and
Green Race

Expansion of city development policy-low carbon Green city, waterfront city

Water marketing size of domestic is about 11 trillion in 2003 and green construction
marketing is predicted from 41 trillion in 2012 to 76 trillion in 2030.

Industry size on water cycle green city development of foreign country is predicted
from 3,630 million in 2007 to 8,650 million in 2025.

Korea has a high quality patents for LID watercycle city and water-resource
management.

Need for the interdisciplinary project due to relatively less number of papers than that

of patents

B. Survey on technologies

o

O

Survey on technology demand
- High response rate on restoration of water cycle based on LID concept, rainwater
management and urban planning and design
- Step of technology development: 75% response on step of pilot and
commercialization
Survey on technology prediction:
- High response on importance of establishment of water cycle urban based on LID
concept and intervention of government
- High response on joint development with private sector and governmental

organization for technology development

C. Direction of technology development

o

o

Analysis of 5 forces 1) Operation and management of diverse technologies 2) Selection
of discriminated projects, 3) Technology development based on test bed, 4)
Consideration of evaluation index and institution, and 5) Need for the development of
site specific and environmentally sensitive technology
Analysis of SWOT

- Strong points: feasibility of test bed and institutional support

- Weak points: lack of industrial infrastructure, shortage of relationship between

stakeholders, less economical efficiency
- Opportunity: Increase of green city demand

- Threat: less original technologies

D. Vision and goal

o

Vision: People to Nature with Sound Water Cycle



0 Goal: Development of technologies to construct the water cycle city based on low
impact development
E. Items of project
0 Development of technologies to establish green infra-structure based on LID
O Verification of LID technologies and development of model

O Establishment of water cycle green city and operation and management
F. Advantages and application
o Technological aspects
- Improvement of issues on climate Change and Urbanization
- Establishment of Platform on water cycle technology based on LID
- Development of Killer contents related to LID technology

- Improvement of service values through total service

0 Social aspects
- Governmental and local authorities: Security of technology to support decision
making to plan urban development and rehabilitation projects

- Industries : Planning design and construction of water cycle city

© Nation’s competitive aspects
- Improvement of nation’s status by exporting and supporting urban development
based on LID technology
Establish package and platform of LID technology through Cooperation with
KOICA and UNESCAP: the Phillippines, Indonesia, Maldives and etc.

G. Budget
(Unit: a hundred million won)
Company

Year Government Investment Investment Total

) o Subtotal

in cash in kind
st 4.81 0.344 3.09 3.44 50.75
2nd 28.85 1.804 16.236 18.04 83.75
3rd 61.65 3.9495 35.541 39.49 72.75
4th 45.25 2.718 24.462 27.18 75.50
5th 45.25 2.718 24.462 27.18 33.50
Total 185.80 11.333 101.997 113.33 299.13
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E 2.21 AAY &5EddL: 4993

= g TEHA Z2Z(MW) = Z SEHA SZZ(MW)
Aargentina 55 40.0 Korea 34 48.0
Austria 1,200 320.0 Liberia 1 0.1
Belgium 3 62.4 Luxembourg 10 1.0
Brazil 232 483.0 Madagascar 10 23.6
Bruma 16 8.9 Malaysia 33 12.6
Canada N 1.056.0 Mauritius 7 29.4
China 58,000 13,250.0 Mexico 10 11.6
CostaRica 21 21.4 Nepal 30 10.7
Cyprus 1 1.0 New Zealand 40 116.2
Czech 661 200.7 Norway 227 806.0
Dominica 2 28.4 Pakistan 76 20.0
Ecuador 5 0.8 Peru 50-100 50.0
El Salvado 7 7.5 Philippines 3 61.0
Ethopia 8 1.5 Portugal 40 75.0
Finland 156 313.0 Romania 295 311.2
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hydr* cycle") and (plan* or design*)
Hdedd (stormwater and (veget* or filt* or sediment* or vortex*)) or 19
AR HAE 7)< | ((nonpoint or "non point" or "non-point") and pollut¥)
24 (rainwater and (tank or Tharvest* or infilt")) AND 588
HIE g A2 | ICH=(E03B-003 or E04D-013)
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=
I~ 5 o) ‘]_
?:vf]ho% _,ﬁ-i‘s‘ ("micro  climate" or " heat island" or "tropical night") and 37
MM 7]“%“ evapor*
suHANS S.geactf: gzcgg;sg)r “hydr* cycle") and (measur* or monitor* or 61
oJak . gana | (‘water cycle" or “hydr* cycle") and (effect* or econom?)
3% - BAEH and (evaluat* or asses®) 0
T, e T . .
<3 712 ((flood or stormwater) near/3 (collect* or reus*)) 44
L, FHE&F | (rainwater or greywater or "industrial water") and (reus* or 345
=3 s Aol& 71& | recycl®)
0
o I Ol E 3}
=21 gx} %i]i%a (water near/2 (manage* or utiliz* or system)) and interated 100
wey | /TSNS
[ cr A
;‘é g};]g wetland and treat* 156
=0
gg; %J ((multi near/3 "water source*") and secur®) 0
22=E ur
'%%E ;]’ggxif‘(]j ((micro or "small scale") and "hydr* power") 51
= 203 a1~ m | ((rainwater or graywater or greywater or sewage) near/2
qu_“;r O]—;f% §7]]_'; = (energy or heat)) and (harvest* or recover* or withdraw* or 17
& = = reus* or recycl*))
A e as
B Shr o (geothermal near/3 (water or rainwater)) and hybrid 3
RN F871E
E A A3} | (water near/1 (energy or heat)) and (harvest* or recover* or 145
SA] 7] HEA A E withdraw* or reus* or recycl*) and (system or infra*)
Aqulka
3] ‘i‘% ° ,\]i}ﬂ (ship or sea or marine) and portable and "potable water" 12
0]
A} | =52 v | ("super speed" or "superhigh speed" or lightweight or "light
° g 7]1\ =T | weight" or compact) and ((seawater or water) and (desalinat* 34
= or desalt*))
=3 S X} =3]
0161? —/FO % 32155 portable and "potable water" not (sea or marine or ship)) 163
3L L
°r o | Au  w ((lightweight or '"light weight" or compact) and (separat* or
o ,37«%5 }\],E\E]ﬂ divid* or segregat*)) and "potable water" and (purifi* or 31
° filtration or filter or '"reverse osmosis" or treatment)
A} ==
:} é 5T | ((emergency or disaster) and "potable water") 16
() AAFFE
[ d=-7edord 53edss d3(AT 282 dve7l S3EA)
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A A - !
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3 o
ou=
%} EEH‘Q,]" 4.07 | 393 | 200 | 2.33 | 3.38 | 3.57 | 3.88 | 2.90 | 3.08 | 4.33 | 2.71 | 3.29 | 357 | 3.79 | 3.64 | 3.47 | 2.30 | 225 | 2.85 | 2.10 | 3.23 | 3.57 | 2.9
i OWEE"%,& 3.81 | 4.00 | 3.01 | 233 | 331 | 2.62 | 2.50 | 3.17 | 327 | 3.33 | 2.88 | 3.67 | 3.14 | 3.43 | 3.45 | 3.00 | 2.08 | 2.58 | 2.85 | 2.10 | 2.99 | 2.68 | 2.49
= ;T)'E@%% 413 | 3.64 | 289 | 2.83 | 347 | 2.80 | 350 | 3.38 | 3.77 | 3.60 | 3.17 | 3.86 | 4.43 | 443 | 3.56 | 4.00 | 2.50 | 2.67 | 3.07 | 2.71 | 3.25 | 2.45 | 2.57
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supply health Flood environmental natural equity, resilience to
access & profection protection protection resources climate change

security
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Large Scale
Project Location Main Problem Main Aim
develop sustainable stormwater
Portland, |periodic combined | management programmes to
From Grey ) )
o G Oregon, |sewer overflows during| counteract combined sewer
o Green
USA heavy rain events overflows while enhancing cities”
greenery
effects of climate| use synergies between water
Rotterdam, |change (intensive rain| management and spatial development
Waterplan2 o
Netherlands |events, rising sealevel)| to manage water problems and
causing local flooding enhance cities attractiveness
quantitative and| develop an integrated  watershed
Blue-Green Lodz, o ] )
qualitative problems of| management plan  involving  all
Network Poland )
the entire water system | affected stakeholders
Medium Scale
Project Location Main Problem Main Aim
. use decentralised stormwater
Tanner Portland, |public park - urban - .
. management to re-establish natural
Springs Oregon, |- .
) ] ) wetland in a dense urban area that
Park USA residential/commercial )
can also be used for recreation
apply on-site stormwater
Trabrennba new development management through the
Hamburg, | = . . . .
hn district - suburban - | implementation of an open drainage
Germany ) . ) .
Farmsen residential system that is the key design element
of the new development
save costs for stormwater
new development management through the application
Hohlgrabe Hamburg, o ] .
B district -- suburban --| of green roofs, cisterns and pervious
niacker Germany ] . ] ]
residential pavement instead of enlarging sewer
system for rainwater drainage
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Small Scale

mixed

Project Location Main Problem Main Aim
L create a sustainable and
) building complex - ] ] o
Potsdamer Berlin, ) aesthetically pleasing building
central - - mainly .
Platz Germany . complex managing all
commercial ]
stormwater on-site
Portland, ) turn rainwater into art to
10th@Hoyt housing block - urban . . o
Oregon, . . contribute to the quality of life in the
Apartments - residential
USA apartment complex
use decentralised stormwater
. management for playful
) housing block - urban ] )
Prisma Niirnberg, ] ) . | stormwater design to establish
- commercial/residential ) ) )
Niirnberg Germany a balanced indoor climate while

providing an attractive living

and working environment
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(house or building or urban or district) and
AZAEA7 (‘watercycle" or “hydr* cycle") and (plan* or 3
design®)
mAol9) (stormwater and (veget* or filt* or sediment*
Aeda]s or vortex*)) or ((nonpoint or "non point' or 1%
"non-point") and pollut*)
LID BAky (rainwater and (tank or harvest* or infilt*)) 58
QAa A=A Al 2=H AND ICH=(E03B-003 or EMD-013)
e | zam 2ow Ans (drain* or retentive* or infiltrat* or permeable)
S and (water* or rainwater)) and (road* or 476
=
street* or way) and pavement
E3)] oJgk =A] | ('micro  climate” or " heat island" or "tropical -
LID =8 1A 71 | night') and  evapor®
7I& "water cycle" or “hydr* cycle") and (measur*
REUHP & ( Cy ydr' cycle) ( 61
or monitor* or detect* or sens*)
ek e ("water cycle" or “hydr* cycle") and (effect* or 0
econom®) and (evaluat* or asses®)
3, BIE 5 A¥US} | ((flood or stormwater) near/3 (collect* or u
71E reus®))
i 2F, FHET & | (rainwater or greywater or "industrial water")
A15} Aol 7% ) ) -
N = and (reus* or recycl®)
71& AT (water near/2 (manage* or utiliz* or system)) 10
JEEA2H) and interated
1E5A A3]E | wetland and treat* 156
e g1 | ((multi near/3 "water source*") and secur®) 0
25d ATEAR A
Tﬂ e © ((micro or "small scale") and "hydr* power") 51
. rainwater ~ or graywater or greywater or
e a5 g | grywater o g o
243 714 e sewage) near/2 (energy or heat)) and (harvest 17
_ * ithdraw* * cl*
A A (oot a3 (vt or i) nd
Ne | AL ed gwe | B 3
hybrid
water near/1 (energy or heat)) and (harvest
soiAs || 1 (enerey o )
or recover* or withdraw* or reus* or recycl¥) 145
SAPIbA 2
and (system or infra*)
7h AA S F
(] AE7]&Robd E52d52 AFEAD 2de 2UuT/ S8 =4)
o FA oA Zinke] Fweftel] #HEste] 19919 ©lF w=, #3, I, PCT
58 2 349 5dE F 220149
AR LR T[ER] EAY g -



- BoldHEE LIDS A4 1,3527, LID7] 8 2938 7<% 64371, B Aoy
23+ &3 216002 VR

o A= EsEdFAE 1914 317401]*1 2008 14110 2(HT 292 9V F

o

I 5317t A8t AFTFAE E40A AAd) AdBT 9%l AZAE YERd

LID8 A&7 1913 R E A &HHo 2 AFAStd 2003d 1887 o= 71 &
3 £ 29 5E F5S A oY, o]F AZAE

- LID7RE A3l 7, ScddgoddAsasst Eoks 190dddds S3=

o] A=zslel o, 20008 o] % 7HE ARAIE HY

200
=13
w8
—Lpgx7
160 71
LD 7|8t AL A 7|2
140 { ___ R
S-EENURE =TS
120 -
100 -
80 -
50 -
40
20 - =
ﬂ T
(=] [a3] [uy] (=] (=53] [uy] (=] [up] (=31 [ ] ] L] L] [ ] ] ] L] = = —i
(=] (=] (o] (=] [ax] (=] [=3] (o] (=] = [ ] ] [ ] o] = L] Lo ] = L]
— — — — — ~ — — ™~ [} ™~ [} ™~ [} ™ ™ ™~ [} ™

ES Y

O-Ix| gt Ead

W
e
H
(o]



@ Detre

® D 7|4 Xp2 7|2

¢ gasary

i 28 i ;.3
oflix 8+ =28t

=

s % A 2 a £ &

—

— o i I —

[ 7]&Eord 7448 <=9
o EUgt= LID 84715, LID AYst 7|solA 59d ol == 374 AE &

ZEEa s

;

M

o= 17 5 1.88 3 3202 4

- )= 239 2 497 1 1188.34 1

D) S75 Ju 971 1 0.04 8 3439 1
Z 1 17 - - - -

o= 9 10 0.06 5 0.55 5

LID 74 o= 255 1 02 2 55.45 1
A3} 7% YH 216 2 0.01 10 1.70 2
o 11 8 - - - -

o= 1 12 - - - -

E39y oyA] ey 103 1 015 4 1523 1
3-aes) g2 75 2 - - - -
= 2 7 0.04 5 0.08 6

. AR

(1) LID £47]%
[ A= 2952 A2 24 29037 Ed) =)

o LID 847]&3 #H3 5= £ 135240 AMHAY L, #F3] Frste] IdFHF

| 29 | AR OLR| T|H0] EAY g -



<
IH
4l
oK

B =112 5%

- B S ACA 9ol EdEH LB W e TAHLE TeMER AA

d R o] I

- 1990 T )

Sl

1. 528 E5)7} 8 o]k, 2000

d2oA =

- o
)

Z

Bl

s &Fo] &

E
=

EED

H

Al

—

120

100

80

60

40

20

0ToL
600Z
B00¢
L00Z
00z
5002
00T
EQ0Z
zooz
Tooz
nooz
GEET
BEET
LBET
266T
66T
FEET
EGBT
ZBET
TEET

LID &

YR o g 9g71ACE HAY 72%

Z}A]

=
=

L
|

&
e
=
—
=
=N
=
.
|

w5 23018%

BDE302%

mALI2T 2%

mRER17 1%

® 7|EF 68 5%

—_—

N

3)
=

=4o] "y

o

dg E3

o

SR QLR] TRk ] Bt T T



Bi1AH= 4 T|E 30%
EoH|EoOWH HUDEET| e 10614%

)

FE
=
nif

HIZDE|A| A 58843%

=
=Y
i
oty
rg
o

== HEE 7= 476 35%

[ |
L
1]
H¥
rot

5 CA| Y23 JfM 7]S 373%

— —

ol

=]

OB 7| 614%

fTEBEIEN O

E£3 7|9 =W WISDOMAINALSY] E3] &4 Tool?! FOCUSTA AlFsl= o]
22, T4 7I9E9] NEE Y 719 = e dAHS s dSA

o] A& F8 7IE&olE HolH rlold WS o] &3t
= EIA 3

LID =<3=A #d 53534 A3 719e<s 2493 23, =243

A7« Ad#E water impermeable, mulch, organic material & <]
=
=

N
Eg
off [ ot

E 7R = Eoto E57F HFEHo 213, water flow, Fluid communication
T =L FENEE YEY

5 .) y _/ &
[ FLUID COMMUNICATION . M
/o EXTENDING UPWARDLY WALI. RECEIVE WATER.
A SIS R S e
. - NG

LEVEL

sse vl = /) /
0@ & SioE WALL’ s/ /
w--LWAm ineERMEASLE S (R /
: TREATMENT SYSTEM HRtSSEIITE SIS N /
f S g, .wcmu: MATERIAL NN

Py oTORM WATER Ry A2l SRS TREATMENT CHAMBER

7 . o (2] |
LOWER PART WP DAINASE SYSTEM Qe /

AR OLR| T|H0] EAY g -



MATSUSHITA SAMSUNG
CONTECH
ELECTRIC GENERAL
1 STORMWATER 17 4
INDUSTRIAL CO CHEMICALS CO
SOLUTIONS INC.
LTD LTD
CDS
NISSAN MOTOR LG ELECTRONICS
2 TECHNOLOGIES, 16 2
CO LTD INC
INC.
ISHIHARA
SUPERIOR
3 16 SANGYO KAISHA 2
DRAINAGE, LLC
LTD
s SAFETY PRECAST, 1% MITSUI 5
INC. CHEMICALS INC
KEYSTONE
5 RETAINING WALL| 16 HANOGUMI KK 2
SYSTEMS, INC.

DANDY
US5232587 Stormwater inlet filter PRODUCTS 19% e
5 #97 2 ’
INC.
Method and apparatus for
USEITT74 treating stormwater runoff | AMERICAST, 2001 B
o He FE Ads] INC.
Ak e
UNITED
Constructed wetlands to
. STATES COF
control nonpoint source
AMERICA
US5174897 | pollution DEPARTMENT 1992 39
MHodY 29g Aola
AT AT 44 © )
AGRICULTURE
Stormwater catch basin | SLAMMER
US5954950 filter assembly MANUFACT 19%9 -
¥ AT 2¥r] | URING,
°] ¥§ ojA=¥ LLC
Stormwater treatment | STORMTREA
US5437786 | system/apparatus T SYSTEMS 199 34
- A7 ALE/ A INC

SRR OfLR] TR St e T




|l M=

1}k

4912 vERd

T

=2 T%
o
T

stal, 71&9 A

S

=

=

71

5912,

=

=

HFo] 9918 ehy
o] FelgE 39)

1.88(1°]%

[ =71 34

T wjr X
KO o
T
o)
& Mﬂ .._._.1_ E._o
EN = T
R = 8 7
X 13 1
wr I > . 010z
A [EX B =
i ~ B 0| 0 600Z
“ e o < 52 = B00Z
" Stdunzgg [T Is Uk S
Bos oam o 8 o N — Uil 400
._ T T T T T _:TI M.M 0 ﬂE
5 B oE ¥ B oE oW ow & £} ) 900z
8 28 g E m Mmoo u —~ =T il i‘OI
= S00Z
@ g N~ T mr
T = N W W ro0zZ
wro T ) <o £00Z
s} wjr o B
= 9 _ 7007
) T
Ho W o 1002
— Mo W S
- IS 000z
) Ho N x
W _ o AEGT
T A )
ol A _— o 8661
M_ gl T o = LGET
> T R b 9661
R P
o ~ = __mu = S66T
P T < T rEET
NOR o BN = =
e = m_ﬁ = _ X =l EGST
b ®mo X = ©° N o
S S F 5 0
wir X o = & wnm el o 1661
‘.W.E L|1_ .z_.E ﬂ N J._l ‘_Ir.yv.._ T T T T T T T
=~ ‘H| ) \ul w w ' o o o o o o o o o
2 2 BB s ow oo Nom S g _ B8 B 9 W AW
e T T m Cx_
58832 %ERBES 4 3 °
S O

2[R O] T[]




[ =712 S5sledss 9%

o LAPFAIIIEEE LID 7

| —
)

O 71ed Ssledss @9

nf

Ry
=
-T-

o JleRoEEE o, THET

Aol 53% =

|ogg B
o A=

o

=]

o FREAABRTY 1% BH SHAN ANE YiE nlo]YE
[e)
o

43 7edd EFE I
2717} AA e 74%E 2FA| sk

m 1 US 25540%
B2 IP 216 34%
® 3. DE 295%
B4 EP 162%

B10. KRS 1%

" 7|EF11818%

s Ael& Zled #dd 537 345 o= A

498 EsEYe ANEA U

EsOEs SET|= 00%

SR QLR] TRk ] Bt T T

deoF F27s 156 24%

o
=

124 HIE S XS 7|£447%

"ro4 ZUASL S OIS 7|2 34553%

"3EXRSTR| /BBAILE 10016%

A gata 537

23}, Fluid communication, Treatment system, Nitrification &
7HA = Eoko] E57} I FHo] 203 Global Marketo] A E 1 Q)




L
1o

TOKYO ELECTRON

ACCULAB CO LTD

LTD
UNIVERSITY OF
FLORIDA RESEARCH OMEGA CO LTD SAMSUNG 3
FOUNDATION
BLUE
MODULAR WETLAND
TAISEI CORP ENVIRONMENT N 1
SYSTEMS INC
TECH CO LTD
KYUNGPOOK
BION TECHNOLOGIES
NC SHARP CORP NATIONAL 1
UNIVERSITY
KOREA RURAL
CLEMSON
NICHIAS CORP COMMUNITY 1
UNIVERSITY
CORP

SR OJLIR] TR0 ] Ea T

E



HdeEz
FLUID
Fluid and gas supply | DYNAMIC
US6286764 | system S 2001 49
FA e}t 7k FF Al2=H" | CORPORA
TION
Reciprocating
subsurface-flow
constructed wetlands for
improving wastewater | ABX AIR,
US5863433 199 46
treatment INC.
A Hele MFats] 9
3 FE A% 58 AF
%7
Method and apparatus
for treating stormwater
US6277274 | runoff AMERICAS 2001 43
$4 e Fe A |
A WA A
Apparatus for reducing and
separating emulsions and
homgeneous components | Charles R.
US5496469 | from contaminated water Jack R. 199% 39
QLEFERE] o843} | Alonzo L.
homgeneous “AiE-& A
713 ZA717] % BA
Enhanced subsurface
flow constructed ROUX
US5893975 | wetland ASSOCIAT 199 39
MdE Ask 25 J1F 5| ESINC
A

§ Be 538 UYL, egAFIAE 198 /1%
S0, NASEE AT FFYATAAE AUt $9F ey

[€)
S RAMAE EAARIE AR AT R ASAASAN €75

AR LR TER] EAY g 1Y E3



I
IH
4l
oK

=121 F%

us

170

1P

150

0.35

0.25

0.25

0.10

DE | 0.65

kKR 1 055

SE | 050

IL

GB

FR

IT

BIRSIEE

8 9%

=
=1

)

3

(

82 A)

3N =

] 1]

B

Lo
o
Ny
gl
i
B

=33,

i

H

74 Al

21671 9]

53

UERd

A7t w7

=
=

AHE T 10% ] A 7EA

s 7

[0

s

—_—i

30

25

OT0E

G00E
B00Z
L00E
900Z
S00E
FooZ
E0DE
CO0E
TO0E
oooZ
GE6T
BOET
L66T
966T
S66T
FoEEeT

. EEBT

cheT

| EET

=13
o

~

8

34 oA 3

g

A 83

=
=

=7k7F A 83%

ojp
%

A

2R O] ]




Bl US 103 48%

B 2.IP7535%
® 3.DE 6 3%
m4EP 42%
B12 KR10%
® 7|Eb 27 13%
[ 71l Esledss d=
o ZERoEE s EUAALS EAVMA LY AdE 557} 1450102 A

9 67% = JEMG

1A RISEEEIIZ IR 5128%

XY, o2 872 31%

"4 S0 R RRS SA|7|HEA| A 145 67%

0 53 /9= 24
o B&#HY U4 4 =
4 gale] 5719 =0e ¥
o Y=g FHAE Bopol

m{o

KR
= 1

3 71& Td EFHN AFE "HAE npo]YES
gt A3}, Heat recovery system, Heat Exchange &
s7F ATHA A=

a2

SRR OLR] TER] BAY g [



* O

Hydroelectric power system Toal, Sr.;
US6051892 Zeuby Al 2l Timothy 2000 18
Michael
Mobile power wash device
with water reclamation and | NILFISK-A
hydrocarbon removal | DVANCE
US5718015 | apparatus TECHNOL | 1998 14
= A st A FA | OCIES,
g 7M1 927 59 Ald | INC
Al
Hot water recovery system Houlihan;
US5351712 Do 5% A2 John A. 19%4 12
syt with wate sectamation | NILFISK-A
aifld rotary union DVANCE
uUs5500976 = gz =€ eUes 7 T]EO(ZEEISOL 199% 12
2wl AE 9 A '
A 2l INC.
Hydraulic lift device for
E.E:Ziiyor i)}}:eerzic(eed industrial JUNGHEI
US5505043 229 Ad4 EY wE = NI;IéZH 199% 10
T 718 s5& A% ¥ ¢
T E AXH

SRR OJLIR] TR B2 e X




1 GENERAL OSAKA GAS CO 6 YUN, MYUNG 1
ELECTRIC CO LTD HYUK
) HTE WATER TOKYO ELECTRIC 4
CORP POWER CO INC
KUBOYAMA
3 TOSHIBA CORP 4
BIOKEN CO., LTD.
WAHLER
4 METALURGICA NORITZ CORP 4
LTDA
5 SPX SEIBU GAS CO 3
CORPORATION LTD
O =71 2489 «9)
© HHULLE Ul 1Y GE EHS SUAAD SGAALANE 1918 /13
stgou, WAEEE ned AT AUkt $918 ey
- SPUEE 10 SHAFEE 12901, BT Ut 557} 985
Joln GFHAL D A &dATeNA A

T.CN

12 KR

1.CA
2.DE
3.AU
4.5

5. CN

KR 0.00

1.US
2.DE
3.CA

4 AU

6.CMN
KR

1.23
i 031

0.15

0.08

Q.00

mi R
o & ZlgdAEs =AEE, Y, 71, AAESE AAste 24 did a9
Keyword TE 2 AN AF, =8 DB A 9 wolZ AAE AAH B o
& FYste] B AAE wE
AR LR TER] EAY g 1Y | 40 |



<
IH
4l
oK

=thel T%

o
Al
Ik

=
=

RO
Tl g
W
iy R
el ! PR =
e Lo 1 s
ay 3 8 K
™ du ] Nu =)
N =) W oo
e 4 i v 2
g___.:.n_u | mm L _|_# o
ae _ _ TR
g3 Eg Eg
Ko 5§ E= o
o F§  Xnp Ky
RIS Tf TR g
& 3 Ko T e B B & m
“_“__-._._?._m_.ﬂ_u ey .hD...__ ga i i T
gz wd [ wa | wR
L n EE Em
of O Tr
R0 na jg 1H
- 4 5 K
1] = ok o
m - w - ..___”_d b ﬂmo
4 = Al U
£ bk ok 3
Hl H Ro
w3

oF
TR
X
i

taow, A4 s FA= &

E g873

Web of Science

Kok
| Y

o 24

A 5

i
+

i

2R8I iR |




ErE e | 29 ==
ABAA = (house or building or urban or ‘dlstnct) and ("water cycle" or o
"hydr* cycle") and (plan* or design®)
H e ((monpoint or "non point' or "non-point”) near/2 pollut*) and 30
ARRAR7E (reduc* or diminish* or decreas®)
A rainwater and (tank or harvest* or infilt*) and (dispers* or o
e A2E decentral®)
D I B3 1443} | (drain® or retentive® or infiltrat* or permeable) and (water* or =
an] _ 7 1%_ rairwater) énd (road* or street_* or way) and lloavmlfent
8] ofgk Al | ("micro  climate' or " heat island" or "tropical night") and
€ g8k 7 71s | evapor* 46
(LID or "low impact development' or "low carbon' or green)
AR b and ("water cycle" or “hydr* cycle") and (measur* or monitor* 2
or detect* or sens*)
(LID or "low impact development' or "low carbon' or green)
B AIEH and ("water cycle' or "hydr* cycle") and (effect* or econom¥) 5
and (evaluat* or asses®)
27 BlE 5 A¥s} | ((flood or stormwater) near/3 (resourc* or reus* or -
71E recycl¥))
LID 2F, FHUET S | (rainwater or greywater or "industrial water") and (reus* or 8
A | AdEAE o)
‘ AT HH o .
Zl-]?—_g]— JErS (water near/2 (manage* or utiliz* or system)) and interated 0
AEHA A87|& | artificial* and wetland and treat* 186
Osod gH7]E | (multi near/3 "water source*") 19
= =
i;jé’—}gj:]i% (micro or "small scale") and "hydr* power" 48
=< s 85w Ba ((rainwater or graywater or greywater or sewa.ge) near/2
4 s (energy or heat)) and (harvest* or recover* or withdraw* or 106
ol reus* or recycl*)
S A ?_ st (geothermal near/3 (water or rainwater)) and hybrid 5
283 &
oA A5} ((water near/1 (energy or heat)) near/3 (harvest* or recover* -
SA|7|9EA| 2~H] or withdraw* or reus* or recycl*)) and (system or infra*)

7}, AA 5

0 %7 &Hopd =5

o FAY A 7k 43 #FHEElY] 1991d o]F B H SClg =&
1,96371 2]

, LID 718k 28} 7)< 8937, &334 o

o AW =TEREFAE 19919 307 A 20103 2777102 X &H o R FU)s|]




o
1=

A
B

=

AHT 16% 9
A~
T

Fly

|

o

3}

o
=

]

=2l T%
3} 11% = =22 e

tel AT EFo] BUSAAL Bok

9

300

LID 847]% 12%, Ex3dA AR s +a&

=2 ARES VIE

B 12%2)
- 1991358 2000874 = wkel Z7RAI o, 2001 F-E

- Z|ERoHEE LID 7|Wk AY3E J)&o] 14%E 7}

Ty @
o Bo
= 2
GO
¥
F0T0Z WJ < N i
B . " WIHO3! ‘81
E1600Z g T
S iy oF ol
Elg00z e LS
| = o) Nwdwl 9
| Fizooz wlrm o B mﬂo
Ej900z = e
L N g N :
 Fisooz = ol 0= ANYIONT 5
| Eivooz ) oﬂ_m W) o
He0oz ° A WK mw_ WITWHLSY b
Fzooz F " g =
| Hooz m. M m_m ® g ANVINNID £
I a 0
£ 000z = LR = o
L N =
S666T w W g ik
S, oy WNIHD 2
” El266T ) ) i BT
~ EreeT % ﬁﬂ_. o m._l
o " Doset Bo il 7| o Yo g ¥snoT
o - B o
= K 5661 P B oo
= 0 &~ i m B K ow o
B an B E66T o
pl 5 5 | &l oy o W
BN S I TR X
i BTI6ET gl uE MZ,.M E._ ,mW :.L E H
T AN o & o &
T Ll ey
2 E B B g © I I w = %
e 4 = = g 1__/I Eﬂ_ H._L o_l [y ~ s ._muln_
Y 4 w0
o s F R
L m m ohu o
0 ° 2 ?

2R O] ]




Gl =2 5% % mE=a

O 71&8okd 27449 (=845 49 1571=)
o YUt FAY oUA 7o E¢Fd] BHIY AEH =EASFE v
A3 18912 JER
- BoPHEE LID 847]% 119, Ec#AAHAUA 35583} 169, LID 7|4t
A3 7€ 21998 715

1.U54A 1.U54

2. GERMANY 2 AUSTRALIA
3.JAPAN 3. CHINA
4_CHINA 4 GERMANY

5. AUSTRALIA 5. ENGLAND

6. FRANCE 6. INDIA
7.CANADA 7.CANADA

B ENGLAND 8. FRANCE
B_SWEDEN 9_ISRAEL

10. METHERLANDS 0_SPAIN
11.50UTH KOREA 11. NETHERLANDS
12 ITALY 12 JAPAN

13 MEW ZEALAND 13. DENMARK
13.5PAIN 14 BRAZIL

15. DENMARK 21.50UTH KOREA

LID 84&7]&

1.UsA

2_CHINA
3.JAPAN

4 GERMANY

5. ENGLAMND

6. FRANCE

7. INDA
B.CAMADA
0.5PAIN

10  AUSTRALIA
11. BRAZIL

12 ITALY

12 METHERLANDS
12 SWITZERLAND
16.50UTH KOREA

=8 3G A9A ¢ 283

SRR OfLR] TR EaX TE T

LID 7|¥t A3} 7&




Bh

o] WEs o o

i

Y2
1l

7t 43 34
14

=
[=]

26
20

HWEd 13%

3. 22

B 13%2 S7He< UEkd

o0 1991 o]%F F 538 o] "EE A, 1991 @) 8H, 20100 66

LA
=8
Fo10z ~ N~
R el
F16002 q R
F18007 o N
" e -
B £007 A _quw_ m
Fg00z B ﬂ(_.\ z 3 =
gl Z =
E15002 _ Nfo T = z m m
E17002 "R T T ST = E
X E ®E B ®E E B =&
F£00Z B o
o al )
HZ00z el
- FUCN
11002 =
el
Ej000Z B M
0
E1666T B _ﬁww
i e
E1866T = L
E1£66T oy o
F1966T Sy
o
FS66T o ok
66T B 4
A 5
FIE6AT M A w
2 T 3 o
E1Z66T L
sl2 ol
noB
EIT66T =T
U =
w__/l T
e
[]

2R O] ]

=
a

<=3k

o LID =




- OgoE =EERI s Boks AdAAV<E 88H 16%E LEMY
- YA Boks 50097 o]ghe] =io] RREEHN, 53] FF - EFEALY IH
H 7|Eiorl 7M1 A e =Fo] BxH ZAow yed

g

"AELEATI=

"HEoNY HEEEYI

TEA EEEMTIE

"SUEEY s

fEmanes

(] F2 A7 9 A=A A3

o LID 8473 #HE F8 A77|EES A3HETE, USDA ARS, CHINESE
ACAD SCI, OHIO STATE UNIV, UNIV WISCONSIN 52 2 g
- USDA ARSE LID 847]% HoloA 4049 =E2IEE 7%2 HAFE& AT

o F8 dFAZE TRB(UUNIV TOLEDO, USA)7} 77, SCHULZ, R(Univ Koblenz
Landau, Germany)©] 6719 =& ¥3xE3 Ao= UEr

o LID 847« #AAE A7 F2 HiEH+= AEe WATER SCIENCE AND
TECHNOLOGY, JOURNAL OF THE AMERICAN WATER RESOURCES
ASSOCIATION, OURNAL OF SOIL. AND WATER CONSERVATION <92 el

- WATER SCIENCE AND TECHNOLOGY—‘:— LID 847]< HoFillA 407 <]
=0l HEH 7% HAEe UEle 78 Add

W
e

ZR[R LR T[] EAY



TRB WATER SCIENCE
USDA ARS 40 7 40
(UNIV TOLEDO, USA) AND TECHNOLOGY
JOURNAL OF THE
SCHULZ, R
AMERICAN WATER
CHINESE ACAD SCI 10 (Univ Koblenz 6 26
RESOURCES
Landau, Germany)
ASSOCIATION
JOURNAL OF SOIL
BINGNER, RL
OHIO STATE UNIV 10 5 AND WATER 19
(USDA ARS, UsA)
CONSERVATION
EDWARDS, DR JOURNAL OF
UNIV WISCONSIN 9 (Univ Kentucky, 5 ENVIRONMENTAL 17
USA) QUALITY
MOORE, PA ECOLOGICAL
PURDUE UNIV 8 5 15
(USDA ARS, USA) ENGINEERING
8 vdg =8 AR
o AF7IEdR M B2 VAEEE Hel =52 ofdet Z+=

Bonan, GB; Oleson,
The land surface ]
) KW, Vertenstein,
climatology of the i
) JOURNAL M; Levis, S; Zeng,
community land model . 2002 190
OF CLIMATE XB; Dai, YJ;
coupled to the NCAR o
. . Dickinson, RE;
community climate model
Yang, ZL
. . ECOLOGICA
Nonpoint pollution of L Carpenter SR,
surface waters with Caraco NF, Correll 1998 1,017
APPLICATIO
phosphorus and nitrogen NS DL, et al.
DYNAMIC-MODEL OF
GEOCHIMIC
THE GENESIS OF A ET WANG YF,
CALCRETES REPLACING NAHON D, 19%4 25
COSMOCHI
SILICATE ROCKS IN MERINO E
MICA ACTA
SEMIARID REGIONS

SRR OJLIR] TR B2 e X



Characterization of solid

WATER

SCIENCE
and metal element Sansalone J]J,
AND 1997 48
distributions in urban Buchberger SG
TECHNOLO
highway stormwater
GY
A physically-based scheme | BOUNDARY-
for the urban energy LAYER
Masson V 2000 190
budget in atmospheric METEOROLO
models GY
Swing of the lever arm of Suzuki Y,
a myosin motor at the Yasunaga T,
NATURE 1998 124
isomerization and Ohkura R, et al.
phosphate-release steps
PHYSICS
AND
CHEMISTRY
Assessment of green water
OF THE
flows to sustain major
EARTH
biomes of the world: Rockstrom ],
L PART 2001 19
Implications for future Gordon L
B-HYDROLO
ecohydrological landscape
GY OCEANS
management
AND
ATMOSPHER
E

E
-
=
S RN EEEX
¥ - WA o] MER

81 OLR| [Ere]

sy 7

i

I




1.U5A

2 GERMANY

3. JAPAN
4 CHIMA
S AUSTRALIA

6. FRANCE

7.CAMADA
B.ENGLAND

B.SWEDEN

10. NETHERLAMNDS
11.50UTH KOREA

12 ITALY

13 MEW ZEALAMND

13 5PAIN
15 DENMAREK

P
B

P
g
HJ

gl
i
B

8933 o]

53

a4 o)F

o 1991

133
p

140

[}
[}
|
(¥
[F)
[La}
u
(23]
L
[ T v +
™~ m
Klo
e @
=
m_m
W\
Bd Ty n
[=4]
=l
=
(]
(53]
(o]
=
3
o
=l
Wl
=l
r 1 1 T 71T 7
2 2 8 8 9§ 8
e I |

E0T10z
£ 6007
E1B00Z
B £00Z
900z
EY500Z
F#00Z
E1E00Z
EZ00Z
B 1007
F000Z
E1666T
BEET
EV(BET
E1966T
E1G66T
B rEET
EYEBBT
EIZ66T

B TR6T

0
-

b 21912 yEbd

%3

gutebes 150 8

o
o
- Hl=e 237 S

4

=

Fed 21%2) H]

%3

7% % YERS

>

= 85"

2[R O] T[]




- A 57 SEuErE AQ3E JleF Zrhe] HlFo] 49% S AA| S Qo] A
AAA R o2 AF7} oo ¢S

1 LISA

® 2 AUSTRALIA

m 3 CHINA

B 4 GERMANY

m 5 ENGLAND

m 21 .50UTH KOREA

" 7|t

© LID 7]wt A3t 71< 5—01: *ﬂl‘i—ﬂ’“ EELE WYL ANEY ves FY

ofo
B
off
2
o
ofo
N
i
W
g
a1
\1
W
NG}
®
O
ﬂ
N:1
il
ojf
X
S
N
i)
W
g
W
Ry
W
10’
R
o
fru
o
g

- OE5rdEgRr)En Y =R 19102 AA 2% Esiga, £33 EAY
S/ e 2E #AE =E0] SCF AdolA HEE A Lk

[ F8 47718 2 74 3%

o LID 7]¥F A3t rie3d #AHH F8 A7U|FES A EW, CRANFIELD
UNIV, CHINESE ACAD SCI, US GEOL SURVEY, BEN GURION UNIV
NEGEV, CSIRO S22 e

- CRANFIELD UNIV+= LID 74 A3t 7]& Foko| A 20 o] =Fo] dxE

AR OLTR] T[ER] BAY a1 [ 50 |



o 2%9 HfFE&<S JUEY
- CHINESE ACAD SCI+= LID 7|4k x93 71&
st gkl A=A 7R =% Jed 39
TE5< UYEHT A
© F8 dAFAE=+ JEFFERSON, B(Ben Gurion Univ Negev, Israel)”7} 134,
FRIEDLER, E(Technion Israel Inst Technol, Israel)7} 1139] =&& Hx3 AS
2 Yehd
o LID 7|¥F 238t 7le3 e A7 F2 dREe A9 WATER  SCIENCE

AND TECHNOLOGY, JDESALINATION, ECOLOGICAL ENGINEERING <=2.= UE}
B

=

- WATER SCIENCE AND TECHNOLOGY® LID 7|8t 293 7]& Hofol A
96H o] =Fo] wxF 11%2 IFE&S e = F2 AHEdY

FaAY
RERE
(&%, F7h
EFFERSON, B
WATER SCIENCE AND
CRANFIELD UNIV 20 |(Ben Gurion Univ Negev,| 13 9%
TECHNOLOGY
Israel)
FRIEDLER, E
CHINESE ACAD SCI | 19 (Technion Israel Inst 11 DESALINATION 60
Technol, Israel)
STEPHENSON, T ECOLOGICAL
US GEOL SURVEY 13 . ) 10 32
(Cranfield Univ, England) ENGINEERING
GROsS5, A
BEN GURION UNIV
12 |(Ben Gurion Univ Negev, 9 WATER RESEARCH 23
NEGEV
Israel)
OTTERPOHL, R RESOURCES
CSIRO 11 (Hamburg Univ Technol, 9 CONSERVATION AND 17
Germany) RECYCLING

AR OLR| T|H0] EAY g -



A A A

REMOBILIZATION OF THE | CONTRIB
CONTINENTAL LITHOSPHERE BY A | UTIONS | LIGHTFOO
MANTLE PLUME - MAJOR-ELEMENT, TO T PC,
1 TRACE-ELEMENT, AND SR-ISOTOPE, | MINERAL | HAWKES 1093 10
ND-ISOTOPE, AND PB-ISOTOPE OGY WORTH
EVIDENCE FROM  PICRITIC AND AND CJ, HERGT
THOLEIITIC LAVAS OF THE NORILSK | PETROLO J, et al.
DISTRICT, SIBERIAN TRAP, RUSSIA GY
The role of dissolved organic matter, | FRESHWA
2 | particularly free amino acids and humic TER Thomas JD | 1997 78
substances, in freshwater ecosystems BIOLOGY
SCIENCE
POTENTIAL USE OF CONSTRUCTED OF THE DUNBABI
WETLANDS FOR TREATMENT OF N JS,
4 TOTAL 1992 114
INDUSTRIAL WASTEWATERS BOWMER
ENVIRON
CONTAINING METALS KH
MENT
HYDROG
Groundwater recharge: an overview of de Vries J],
5 EOLOGY ] 2002 74
processes and challenges Simmers [
JOURNAL
0 =7k AA8Y 29
o LID 7]¥F 243t 7=t #dste] 7HE 52 SCI =& Afe&s UEd =7t
H=ola, SEuvele 12708 HEY 1192 YEehd
1.uUsa

2 AUSTRALIA
3.CHINA

4 GERMANY

5. ENGLAND
5.INDIA
7.CANADA

8 FRANCE

9. ISRAEL
9.SPAIN

11. NETHERLANDS
12_JAPAN

13. DENMARK
14_BRAZIL
21_SOUTH KOREA

SRR OfLR] TR St e T

—_ —_



G) =& HA AqUA 4 G&3} 7
O 9= =22 3%

rd

&

0 1991 o]% F 532¢o] LEEHF I, 19910l 113, 2010 80T o] T3 = o

AFF 11%9 F71eS YyERY

S0
20
80
70 61
G,D -
50 HEA 11% 57} 46
41
40 37
28
30 71 26
20 13 iz 14 LS 15 16
11 2 - 10
10 4
0
LT T O L (N L3 T K7W M T e AL [ LT AL O L . L T L e LT
— (5] (a5} I L7 W - [+a) [=2] — —_ o i g LN [18] == o0 (23] L]
on on on o on o o on on (o] (] (o] (o] (] (o) (o] (o] (o] —
on o (=] [=a] (=] o o o [=a] [} = L [} i [} =] = [} L T
— — — — — — — — — (] [} [n] [a] o (o] [} [} [a] [n] ™
(] 71 =&34% 938
o AAOF 53 =S WHxIY Je yEeE v, T, B £o02 YERY
3, $EvEtE 1048 H7235te] 1692 UENE
- U 136 S HESIY 21%2 HlFTS A 3, T2 58 9%, EE
L 519 8% & JEMG
- A9 A= EUEE AL Z1EF 171 vlFo] 50%E AFA|SkAL 9ol A

A AAR R A7 FasH] e

m 1 USA

B2 CHINA

= 3. JAPAN

B 4 GERMANY
B 5 ENGLAND

B 16 .30UTH KOREA

= 7|E}

SRR OJLIR] TR B2 e X



o B3 AA dUA 34 g83F EoF AlEr]ed =
%o] 373710] W Eo] HAA L 70%E x}?%}oq

U R AL st TAZ|REA| 2’ 7] &

=8 T BEofyde yehd

- gL o® =EEayl st Bofs g 34 9 F87]EE 1063, 20%,
258, A7PEAy A7FF3A 489, 9% 02 YERG

- AY, 3Fd €71 #Ed SClg AdoAe =EEEE 530 B33
Aoz Yer

"4 SO)L{R|RFRE} SAID[REA| AR

O F8 A7 9 A7 93
o B3 3A R 34 FLEe) AWH F8 AF/|HLS A3 EE, INDIAN
INST TECHNOL, CHINESE ACAD SCI, USDA ARS, CSIC, UNIV FLORIDA %
o2 Yehd
- CHINESE ACAD SCI&= FAHY oAl 7|vte] &3 7|&3
oo A 1itgt AFE5S YE I 9IS
o F82 dFAEE BLAIS, JF, DROGUI, P, MERCIER, G(Univ Quebec, Canada)7}
Zvzy 5o =RS WEd Ao R Ve

A1 U

ry

o LID &8 TA9 #Hd A9 2 TxEE AdE-S DESALINATION, WATER
SCIENCE AND TECHNOLOGY, BIORESOURCE TECHNOLOGY <92 Jtephd
- DESALINATIONTE % =4+ 2] EofolA 3189 =io] TdxE] 6%
eSS Y= 8 Ay

SRR OfLR] TR St

W
I



INDIAN INST BLAIS, JF (Univ
9 5 DESALINATION 31
TECHNOL Quebec, Canada)
DROGUI, P(Univ WATER SCIENCE
CHINESE ACAD SCI 8 5 18
Quebec, Canada) AND TECHNOLOGY
MERCIER, G (Univ BIORESOURCE
USDA ARS 7 5 12
Quebec, Canada) TECHNOLOGY
JAUNCEY, K (Univ
csIC 6 4 RENEWABLE ENERGY 11
Stirling, Scotland)
) ENVIRONMENTAL
MU, Y(Univ
UNIV FLORIDA 6 4 SCIENCE & 10
Queensland, Australia )
TECHNOLOGY

Small hydro power: RENEWABLE &
1 technology and current SUSTAINABLE ENERGY Paish O 2002 36
status REVIEWS
The role of dissolved
organic matter, particularly
Thomas
2 | free amino acids and humic | FRESHWATER BIOLOGY D 1997 78
substances, in freshwater
ecosystems
Use of solar assisted
geothermal heat pump and
3 small wind turbine systems ENERGY Ozgener O | 2010 5
for heating agricultural and
residential buildings
OCEANOGRAPHY AND
Marine benthic hypoxia: A
MARINE BIOLOGY -
review of its ecological Diaz R],
) AN ANNUAL REVIEW,
4 effects and the behavioural . Rosenberg | 19% 693
VOL 33 Book Series:
responses of benthic R
OCEANOGRAPHY AND
macrofauna
MARINE BIOLOGY

o =¥ A A e Z&Fe FHEst] M w2 SA =& HFES UE

SRR OJLIR] TR B2 e X

=



Gl =2 5% % mE=a

W Fhe vFolm, $Eueks 1048 WEste] 16912 ey

1.USA

2_CHINA

3.1APAN

4_GERMANY

5.ENGLAND

6. FRANCE

7_INDIA

8 CANADA

9.5PAIN

10. AUSTRALIA
11.BRAZIL

12 [TALY

12 METHERLANDS
12 SWITZERLAND

16.S0OUTH KOREA

O fevetes =48l o3 B f=3 7158 oS 918 1990dt) FyHiH
A B A3} Jed i@ #alo]l AAI A

[J 200158 1083 F3FA AL A&7 drR7|/ME ARG (A0 1475 F
o] YFo S5AF L FEVENLH GFH F9o EaF Ad3 JeH S
AT Tol JYHo B4 HERY} oADMY =8 AW E AT VIes

o] FHFI 9+

€ 2 AF AL A,
H}o

= [e)
T =i T
STFYGA Y 45 AL WYk T FE 24 Ve

SRR oA TER] B Ta 1™ | 56 |



] LID 7]

HEAE AF, A, E4x4 So] gon, AgAdS

a9 29 YER.

o

o
o

—_

_ZU

_Z_O

S5 e Ao T

o 7lee 7AW, AL =4°] Ths

O

L

(A R

)l

R

V=" J | 1+ 1

=R I} & v
o, LIRS ¥ i
I"'-'q—-z'“-"."-_“-l{

3727 40l A

%_

O] = AEAE AL 20083 xAL 9t

AERA A

Eis

g A 177 m'e]l AAlel $1:A

s

g Al ZA

%

sETYEA

=
o

g Al AA A 37%7F oltE

o Hl&d

o A2l ul

N~
Ho

)

o

2

TNl

B

—_—

d ©

X

)4

s

2[R O] T[]




W =412 T% W HEE
{3}
A R-71&% LID 716te] B8 =A 24 7)<
ﬁiﬂ e} = 2~ E S
By 7 71e EA 7148 8y
= A oA wlgAaz 7
BA7IE |2 | qlpnzse) A | Awe) A9, B F, B =AY
A wl swrzd | W QB mE 9 J)5Ed, od
o sy /
oy | e A AL Ve H9E 2 483
AHASZTES] 75 59| | BErE
] e =0| FrHES s, |-ffE AR
A PSS W enel mo) gm=e] | g Az
) 7 WA se 4 ges o 0| 285 2085
S | B 7158 A5 8 AR AR | 5 o% U8
TN = Asfol] A
SE STHAZ ol | =AA QA A
TR0 erAs | TRold 4R AL o
WAE T2 | SETOIZE olgal] | AeS, 248
duglete] YAAA =29| |5 &8
AR =S A7

. U] LID 7|9 B3 T=A] 24 AL

[] ol4lelA

1 O0°0O }1\15—/\]

S AP E

b

N5z,

b
o
1
>
Lui

d
_
d
_

by ot

o o
B
N

2,

o 01{‘
i
Ju

%0

9 oj
o> o
lo
-
i
o
R

2 %4 7 (Low
Aol A A (1,753,385 m2) 7|

Impact

3=

S
1

S48 AFEA, U

2[R AR T

L°



3]
el

Fod Ul

9

2

[€)

e A

|
S

NN
=

h=|
=

7] 8l

e =

°

bof, =gt BB 2
B

o LID 7S @A 9

9

[
o
=

F7NEHLID) 7]

ety

b4 4

°

2 118 kifs =74
A]

<

tel AfRbs i ARIA A

[}
EZ] 2829 ket

3

2

7B (Low Impact Development, LID) 4 ]

M AL

601:

G A%e 9
o 2t

4. =9]7]
7} LID 719
] A4

Hlo

_&O

wK

!

LID 24
Ex|0|8AE A

| SX|EE/EA

Ad
=

A/ EA Y =Y
Fel Fo0) BIRZA

i

CRELTET
(=]

<n
1
ok

kjo

e

SRR OfLR] TR Ea T




A =412 T% X ZEE

] 71&2 w73
o AAF FEEA L 24 BA
o BEESH A7
o &5 B4k #e
o 3t R FA dFA A
o AT =7

0 8 847|<

*DCIA F| A3}

& "SE =4
JRLEE 243
=X HE
‘2=XY

A G g E
*Step slope

* Rainwater tank
* Pipe storage
* Rain barrels

eS| A A
TX| A|AH
MEIXF AlAY i
AE/O A2

E4ESY Y o

Sagaw

|| *Bioretention basin
*Vegetated swale =
*Green roof = ‘»/

*Rain garden

*Vegetated filter strip
*Vegetated buffers
*Tree box filter

*Curb cut

MUY Ly

- * Stormwater pond | | = Trench —
« Wetland I8 IE%E JH‘E; .............. « Box i 2
l.g . | -zezz N =
" - FAY (233, R 2a S e .
| EH, oHR, 529 ..ymoaEw o AlA
ﬁ g IR2EHA A L g am
P HF
. LID 798 &d =4 24 7l AT
O =7H e Hosts B2 dF g2y 580z A A5 1 A9 WolA &
st ol =UE A&
o LID= "l=olA e /des, AEkFoh Asty HE 58S 7191, 4 A
A3 AAAE FA8H7] A7 AT A
o LID 7ls/WEe 712AQ Zxs ME A Uz &9 F99 8 548 4
skl 1 o AEsH AdS HuF Bosted s
o &t Hledd s T Hor wRses Hles Hadsa 7Y Fde F
Aol &eJstal o]gskal Sl
o Axl=oME A +83 7HL(Sound Water Cycle on National Planning), &4t
2l E=AA & (Decentralized Urban Design), 9% 43 71d(Low Impact
ARRI LR TR EAE e - | 60 |



=2l F% X 2= RS

Development, LID), A53¥ & =" (Smart Water Grid), A&7153 =AAE
(Water Sensitive Urban Design, WSUD) & T3 A E2& &oj7F 9HE0] AL

&

o F8 LID 7|&dd= Bl=4 ¥ (Rain garden), <743}, Bioretention, Bl=7%,
T4 &% ¥ &2, Infiltration planter, Flow-through planter, Hl&0°]&, F+4
x4, A8 =9, B2 =Y, A% =7, A4 AF4d 5ol U=

[ d&oMe S« A3 2 =A-AE Ade S sledert g 1S

A S

o 4 el Wd BES stHoE Wy A Ey] Hohe 7bed ARSI FIFA
7155 sk gley, stdaE #9 W= FUAA SR AeE WASES
FAE AL AF

o 8470 3| A, AAA FAe] 897 EEIUor FAHE ZELTAH AV WA
AhFFAFIRIeddE SACE VSR, UM FHs= NEAFHF

v LID 7l& 2 X8 3%

O BXY T2 Y A7E AAES o835t AAFH A FEEAAH Ak
S5 AP EN YWrHs #E 2 sHHTEEAS SRS S

o AP o g HjeFY T R F5A F2 HEPZAS 245t HE
S %, Agstes dald, 272 slEdE 9 &8 AJde HXEZ AAAH w)
F EAY g E RAS L A

o
o
e
)
>
o
X
o)
0
jor
=3
<
@)
o
=3
Q.
)}
=
—_
W
Q1
[y
S
92
(0%
(@)
jmy
Q
=

R
& RS ARAAE] T = ANED A, A T
-4 T, &%, Tr% I FE271% ol AL A FFY FES EA4S A=
AE, AA, AE B fFR#EE AJEEEY A,
Stormwater  Guidance)e  60¥ oo AASIEE  W|=F3H A (EPA,
Environmental Protection Agency)oll &%
o P=EAAL 20099 12€0) BlEHE HxEF A 7lE F X 7]8EA 4 (Green
Infrastructure) /9 &3 &S L(LID) 7|HHAI A & =
ste] BIZ7F Wes o AdelA 1) ATk &<, 2) 24 3=l &S A 83t

o =
of T A F£Fo FETH EAHLS FAFAY BYGEE AL S

O fde 58 =A E38] Z2AE Y ESY A (The network of European research
projects on integrated urban water management)
(http:/ /daywater.enpc.fr/www.daywater.org/)

o MY TF FUYE ¢ ALV =4 EdY M (the Integration of
Stormwater Source Control into Sustainable Urban Water Management
Strategies) FZ<= g JAPAAA Y Al2=® (An Adaptive Decision Support

SRR OLR] T[E0] B & Y



Gl =2 5% % mE=a

System) #A|E P
o ¥, TR, 244, dnt=, Fd, Udd=el Tgxrh Frlkste] A3 Ao
=2 g oA A e 5133
[ =4 AdF FLd3IT4E3(DIN)St = - 8t

Association for Water, Wastewater and Waste)
A7& AASL =

- #H7]E F3(DWA; German
THo R HlEogAEY ARTE

o DWAE A AHAl, 74, AdAYo], tig = 444 5 oF 14,000 2] sldo=z +
AE dA 24, ATV-DVWK & 3] A4 7, d&27F 25 53 2 &4
9o 9, AEAAS deka I
o T3t LID 7l1€o] =YFHY &853

% . R s

19 2.8 Wl &d Rummelsburg 1 @A 24 Hl& U =3%(F 5, 2008a)

O vl= widd= ¢ 5l JgxdE LID 48
© Wicomico Countyol #X]gt Duck Crossing B/ ALY
- 1990 8718 @EgEle] SAMUA BHET &
=FTHAE 5% €°la FALHdE AAATI= &3
O Old farm <=3 AlE]
- AddA s FAE, Al BlesEss AYAE B2 2A4ATE 44
50%, 16%, 24%< ZtA8FH AAARELS 10%° L.
- AEAAE WA sAe Eola FAHAS HastetH dREE HERE

APz 8o =H F Ad Ak 19%= =9,

AR LR TER] EAY g 1Y



3
£
dfl
o2
p i
e
od
I
2

[0 #l= Al7E2Ale] LID A8 A AR
o TAWZ 590 km? AT 290 ¥F HoZ wIoA M MARZ I ZAIZA H F
A& M) A %”4 =S 7leola o, iR EEFAE AY
sta HA Y dAA BlES Bt AAYS FHEL AU
o AAMFR, IFEY, AFA, BEA/FFLEEE AoHA], edd 5 A&
o A7l 29 HAaEEA AHE duHx &

[e]
=
A A=A S48, BleAFx A8, Bledd Sol 244,

] 5Y st 22223

o dxax 2000 ZEAHES Yo F Fxw|e FEAHEF XY 150 ha H4 A
g FADAZE MEstgon, 7 ddidd A A Jed obxlth 219 H
A Z Hrg 3},

o HE#T 15 9al & AF 5 km o] Dol AF2AL-EANF] EFA =
&l (Mulden-Rigolen-System)< A x| &

O AF2AY-EdA BEFA 28 FH ARF 2dda= 28 AF//vs 7lsS
AsleA, B4y HE JE AAS AR50 AReA] Fe A e EY &

6

o olHF FAY vz #e ¥ HE A VIS st e 44 HlE
24,656,000 DM Xt} A &3k 22,686,000 DM ©] &8 % (3t A, Water Concept
Kronsberg. Part of the EXPO project -Ecological Optimisation Kronsberg)

(] 294 2 (Malmo)

o EAMNER Sold AFHREL Aojsr] 9la 4

=
UAHoE AFAAND, ADHRE T oA w3

| 63 | SRR OLR] T[E0] B & Y



a8 29 elF3TEe A2 (VA SYD, 2008)

& EAAY F=23Y FHE 3 LID ¢ 9 AE A

[J LID &l 2|3 vl LAXY =&+ 7Fe® €4 (City of Los Angeles, 2009)

o LA Mg gAHor BRES AT gon AFAEY 5 Y= AU AA
R
o LA ¢

o hedl 13% % Ao W Astold B
Z2] 48%+= Mono Basin =+ Owens Valley TZ04 FH.
o 2Rz Aol AHEEE HA e 7 30% o2 Sl ARE-

o LAZFEE 9 BIEANE, I Z Ao] g e 2030@7HA] o FZHE] FFH

< A%F 74,600 - 152,500 HYIHE M7 ¢ 9. (456,300 - 929,700 9] &

of 3iZH.)

AS] FA 1/49001A & wid 55 109 AH AT F S
_/_'I:

o ZEAEAN ST GFEE 6¥ ANE Bkl Md 5

> 1

oo g
oy

o

—

[] &5 Figtree Place FETHA] AL
o &F FAEL U] AT 277} = FAH Figtree Placeo] HEo]&A A,
AF EfA, AFEE A5t 293 A gRE 3 24 RYUEHPEE (2
g 2.10)

W
e

ZR[R LR T[] EAY



LEGEHND
Manitoring Bores
Residenges
Underground rainwater tanlts
Gravelfilled trenches
Faved areaflow ..
it Driveways

= Aqueruuaterextlactrc-n.ftfeatment
and pump station

Existing dwellings

" P a—
Hamilion Tl
Bus Station WATER MANAGEMENT SYSTEM L

19 2.10 Figtree Place LID AlA A& layout

A

HlEol &S Fal Bagh #2499 60 % AE7MA GRIF 7 2o R HUhE.

HEol &S Tl 29 s AALT 456%7HA F5°l 7Fed+=.
=

LID #&A 7]& Alz=gol) Hlsf nlg&o] AEe a7 e A= H7HHENA

e}

& New South Walesoll 91XgF 27012 =A] (A7 290,000~450,000)1 LID =&
g A R 9 AFE A 2Ho X = FeF HAE A (Coombes et al, 2002)

o HlEo|&, HAFE EdX, A 2, AFAAL 9 AFAEHSFA 59 LID AAH =
A Al AAA HYH FAY R 2 By e £ dF 59 a3 A
o Lower Hunter A 9& thdo = s nol4dy}

- Lower Hunter= <175 9F 450,000 ¢ Z=AIEZX LID = A 334 AA L
oF 24 FES A% EE 8 %

[e]
T
| 65 | SRR OLR| TER] EAY a2



I~
el
o
"5H

<]

ﬂﬂ_

wK

 LID 2 g1

3o w8

he
g 6,700%F 5% Az a37F 7tiH

A

A 3
© Central Coast A

o

- Central Coast= 17 ¢F 289,100 2] Z=AIZ4 LID =% Al &4 AALES

- =39 headworks ¢13xz}2]

wK

I LID <=2k 2ti

$o] 1)

e

J|

75

$o] A7 a¥Ut 7iud

A

4,700

;:-l_

A

3% 4

o

A
L52] 48~100% 74 EH7F 75 Ao R HIE]

[0 Bepd &5 1957] =A1elA LID Hl=ol&d 93 sAd & HEA (Ghisi et
al., 2007)

B!

°F 4,500m' ©] A ¥, 2100 ©]

[e)

&

1,000m’ ©]

1

o &

T

<

i

S

o

Jo

Mo
Ho

TEE ALEH] 12~79% S HIER

s

B/

179 2~20m' &9

1793 3~7m’

L

)

| —

T

7ol A5l
7479 5o

shopg

o

S

3l

22l A

|
g
Ho
!

O

7[R Of-TR] T




44, AT lze} 74
[0 BA-=)
o B HAloA ATt Qle, AT ZIAA, el FHr|de gk dze dAgS AF
Ao g A 915t AL E HA
o B ALt WA BAVE A= A 71HY fYAelE A 9 7|He] HEVHE O
dom AT 1Y A=z, AT ZIAA d=Ze A}
o B A} AAH A= 2 71 PAeEY HA B =7l R&D AH A4 £
g 55 T% Y a9y A=z AL
o AMHE ARE 7|Hte®E 2 AA 9 7Y AT &R/l wet A5 B
o AMHE ANE Htg o= ¥, 7AA, fAFY Z|de] e dze S A
o7 HA
2 (9 3A 474K FAALID B&EEAL 58
. ZHAHEHO ol 5{= SAYBE. B8 28 UK 84 588, 0|3
Eﬁﬂﬂgg = 2lg d \ H4s B20IUOIOl AM B 2 7B LB
) O EEYZUS B NOIE FM L E IS
= SHE 7|2 AO|E HAM  EANYE 7B YEAE HYLE EPUHY
\ L HRIIA A W EA
] 4 AH =]
B4 A= gHY | | BMERZENC230 7|9 A7 £R0 B
R -8 1-
- AT EM Y Ha
HEZMEAE HIECE UY, A, 0B
JIO R AZE EH R ERH 2HS R
NAE B &
a9 211 1= 4 A AA=
[0 #2489
o Azt P A= Il A74 E OiE rHo] tgFsht B #A|o] st
I e AT TY, FETALdIAL IFEAFHFAE T8 YR
St =
o 0|9 FUNTAABAFIIATY, BABYTTE TS HWALE A= A ZAE
A A S =
o HYYFY ZIH Azt AFxAE W Fa 7| AAE Foto @9 7]
s 2ASEA =
O

SRR OLR| TER] EAY a2



Gl =12 5% % mp=a

3E 29 Tl A7 H st

718

=

e
-
b

x
N
4
o

RS

o off e AN
2 od R
>

Hled HEH
s VA s
X
2ot ool @y

)
&
~
2
4l

iy i

(O <O O A O - O
My r

H4H 4l
e 2 8o

My 4 &% on
e

41 e
o

e
}3}7]

o e X N oy
N

2
2
—H
e

)
i

(TCRI)

o e o
[

4 AL 1
X
£ o

2 R
-
e o

o
off ofl o
oX oX _E re

B U 1

ofN ofN ofy &
r fo

Ground Water Solution, Inc(GSI)

Tellus Institute

Hydrologic Research Center

United States Geological Survey

Center for Energy and Environmental Policy
Research

Institute for Global Environmental Strategies
National Institute for Environmental Studies
Singapore Institute of International Affairs
Thailand Environment Institute

The Energy and Resources Institute

Institute of Biology and Soil Sciences

Tunis International Center for Environmental
Technologies

UNEP Collaborating Centre on Energy and

Environment

£

N
82 89 2
Jo o
BOROK

off Jr X

KAIST

Hehgqrute] 7] =0 st
Colorado State University

TU Berlin (¥ &3 73}
University of Waterloo
Auburn University

University of Koblenz Landau
University of

Washington

Ohio State University
University of Central Florida
Auburn University

McGill University

University of california, berkeley
University of delaware
Yanbian University

Far-Eastern National Technical University

SRR OfLR] TR St e T

—_ [




£
o =Ul AEAF R&D A T & J1FGHA FALAAA Zke] g 71EH
AddE SFEEoke AT S vad Ax 52 8 #7 Eoks oF 4007, st
TE Zoks of 2008 FEe] dAFelFe] gl Ze® YERH(A A FH, 2006)
o HEARl o2 e B opE woF AR 25%, MAF 25%, SHAF 50% 2.2
ARl e} el wae)l AoR e, et ok WA 35%, AAF 15%,
AL 50% = LHEbE:

ol 2 W e EeA s

o 337Y x|E

AEMR
HEHEHA
HEA /A HEEH/ M|
EAIHRIAE

Alg/el

L

2

[ |
60% 80% 100%

P DA A Hokel ) SSRER(IAY A
A
g | 28, SARBAAZE, ANAY A2 2 T)ed
AVEFO] L
s Azl ATFAe A S 5

1) Brain Korea 21 A& TR/ SR04 A4/ MBS FET B2 DFAAS PA3] A% AAFES o 2 A9
$Tst 42 NEOR 19095 AAHAE

| 69 | SRR OLR| TER] EAY a2



XA =12 5% %

-I=I
[¢)

E=IA1
[ |

o I F8 AF7I8e Eopd

?_

M

A=EA

SRALEA
e Fe34

LID 847]& M

15

LID 714k 218} 7]<7)e

10

<7\

=Ty oA 34

o
=

&3} 7

10

17

Al

160

<

71244

o I F8 A7

Az}

-
1l

o) Bop ATA

EUA

HEHARES ofe

woRE

7)1 AA

oA AEARA

2a8E ¥4

REEE A7

34 7he et

WA s A%

EopsR 27

AsAE BEd 2344
FTE SAHZA

S s W

oluﬂ = 7-14 )v]] /\1

LID £47]&
7k

o é?}%/\l 3 71(1000N)

A S

4

Coupling Capacitor

Z 2 EFolde}o] A

DC W ¢+& Recorder

Wedge Tightness Detector

A4 -& ADCP

AFE& WA

W7l HAAFAE]
AFAFEE AolE

2Ruld AlETH3

=59

4

LID 7]%k
At 71
7H

TAAZ7)
ZS-3+ DIPT Al
EdHIAEY 47

27

21 O] T[Ere] =

'II% A

/\
I_I

=

| 70




Fopa =and ARA EESED

- Z‘i?ﬂ‘%@/\]?ﬂﬂ

- 07 E3tA g Al

- Y EFd EMEE

- FUE 253 A
d53d Asst A5 9 |- dEAolE EstAF A
COMPRESSION  TESTING | $F=r=21¢
- AESA std<4+ 1E3xE] | MACHINE A

AA - AEUFAEAR
CYLINER MOLDMOTER
MIXER PORTABLE
CONCRETE MIXER

- HEBTA 7]

- CUTTING MACHINE FOR
CONCRETE

m

- Thia)
S BEEE
- A7 2EE A2 @
- dREZH7) A
S olB 28
RECEE

ol o >

A 2t ok

>4y N
o

N oo
N

gt

SRR

> Ean 2 a8
Z1eHE R N

- S99 AHFY(FE, FE, | - PUstrainmetert] 3 H 9 A A
2 A1) - FEEY AuAE 4

- FEAE AE)

- AR g2y
Comperssometer

- AT A

- ZH Y Y I H o] A 2E])

- AEAAAZ Az

- Pressure Control Panel

- QT Ao B Ul ek 917

> >
¢ oot
NN

i 25l
 h %

A\ tho

N\

o>4

i

1
4 X ot 0% 1 ot ol

[ 3ol |71 ==t

o FFAMVEATUL U, £, 5Y, vF 5 FaIH A7 7 UNEH
MOUE #AAst1, $AdeA 7ube] B8 7% B3 17E a1 Y&

SRR QK| T[ER] EAY & 1Y



o x (o= |
%7173 AA7)1 47 AALA P&
- AR YA Fof AP AFgt T+
b 1AM AT
ok | ok AT A(TCRI) | 20101019 | A R Heer T
_ - FAYLEF A Ve T

= %47} 78} (CRSRI 2010.04.23 )

TR | BRARRCRSRY L BF BEATHA FAL 4D AN 9
Fraloplote g F 7 A )

UN i} i} 2008.04.15 | - E&A A =dd 9 =dH A v
X3 9] 91 3] (UNESCAP) s oTrE =
Begarrto] 7] &

=4 | 3K(Technical University | 2007.11.01 | - A 5H 5 7|& 2 AT AHJaF{
of Brauns Chweig)

1

w | Colorado PRt 50071015 | - AAATA ALY A% @ AT Ada
University

o FamFALFTAE JAEUA L JIE §3 MOUE AlZsta, Fadd|A 7]yt

E53 7Ed) A IFE A A

=714 A28 AdLdA H&

o = - 5%, 4 EUHES 53 DB 75 %+

r L -

Ao} - ADB(OFA o}/ -2-3) | 2009.08 ZA-dde]l 2 AE Brh, RN A
A F
- Nagaland 82AAY AA/ AlF 9

9l |- 9I% NEC Energy | 2005.08 gaane ™ B RAS AT
g MOU A2

o FAYY A&£Z FHI|/MNE AdEe] A, =Y, T, AuUH, v, 3F F
Fa=9 187 713 7ENFE st AoE Uehd

SR QLR] TRk ] Bt T T

—_

=




=7} A271ax A2 LA HFu&
- 32 7o E'_/\-IT% A== el 151@1 H| 2
=d | wEd ¥} dg do0a0so1 | T AF SAE aEd SETE A
e HHs 2y N
- 93] Y A EE dof 9= A5
FaEn AEA 22278 2004.09.01 l A AstHF dol A o e
1M AT
- Evaluation of Groundwater Vulnerability
Aot | University of Waterloo | 2004.07.01 | and Remediation
Design
- Development and Validation of Efficient
u] = Auburn University 2004.07.01 | Numerical Schemes for Solving Reactive
Transport Problems I
Institut fuer - Monitoring and prediction of water
=4 Grundwasseroekologie | 2004.07.01 | quality and vulnerability mapping in
GbR Artificial recharge area
. - Development of ASR(Aquifer Storage and
Groundwater Solution, ]
vl = 2004.07.01 | Recovery) System and Radial Collector Well
Inc(GSI) .
Design
- Numerical Modelling of Integrated
Attt | University of Waterloo | 2004.07.01 | Groundwater/Surface Water Flow and
Contaminant Transport
Colorado State - AN B A AsFdAel &S BT
o) = orad 20040401 | oS Z TS =
University YA A X LA 2H] TR
&% | Tjurunga 2004.08.01 | - OpenGIS SensorWeb-Enabled Systems
- Development of management technique
Koblenz-Lan dau o ]
=d . . 2003.02 | forartificially recharged groundwater using
University
stygofauna
vl | Tellus Institute 2003.02 | - K-WEAP?] o|¢¢x s H7t 2E
N _ A} 2 E T E] od 2o Hj;]—/\l}\—] 3|
- Hydrologic Research 500300 717 o B d dAlEde =LA S
Center A
United States Geological - SF6E ol &% Ast 98 # 5 54 &
ml = 2002.08
Survey A
ul= | Ohio State University 2001.10 |- SAT 222 7
University of Central - 2YHE ol 8% &FAolE A" AT
n| = 2001.10 _
Florida 2 37}
- Development of modeling tools for
"= | Auburn University 2001.10 | managing groundwater contamination
problems
- Development and testing of a pestcide
Akt | McGill University 2001.10 P 8 P
fate and transport model
Colorado State - FAW EFAE 183 AFAT F=HH S
o) = o 2001.10 .
University 2N

SRR OfLR] TR0 E2 g Y



Bl = 5% R mrymsy

o AFPANAYNATAL Y¥, FF 5 Fas) B 249 Wk AP 5
Aol kel B3 7)ol BE TFRE Hu YL
Rk A2z 44 A2 LA &
- Integrated Water Management
Model on the Selenge River Basin -
2l Ao}, | - 2lAl°F BINMSB RAS
- o 2009.05. | Phase  II.  Development  and
BE |- BF IGMAS _
Evaluation of Integrated Water
Management Model
ofA| Zw] | - ofA 2nfo] zk National 2009.03. | oAl 2ntolzt AN miEH E
o}z | Geological Exploration Service T FEAY
-  Mongolian Nature/Energy . )
- ] ) - Review of Environmental Impact
= and Environment Consortium | 2008.10. ,
Assessment of Mongolia
(MNEC)
HEY |- HEY 7458 dTFta 2008.09. |- WIEG A SAEH HHAS]
- Integrated Water Management
#Alo}, | - # Ao} BINM SB RAS 2008.06 Model on the Selenge River Basin -
= |- 5= IGMAS " |Phase II. Basin Assessment and
Integrated Analysis
- Ao It - SEOHAY 4R AuAdAdREt
2 Al o} } 2008.01. | _ _ _ s
- Aot FEEY w73} E 99 39 TEAT
) - SEo AU EN I FAAA 7=
5 - et .02.
<= o o} al 2008.02 P
. - HEY A9E AR AG7A
WEY |- HEY AHRE 2007110 | T T
=)
- Integrated Water Management
# Ao}, | - 2] Alo} BINM SB RAS 00612 Model on the Selenge River Basin -
T |- = IGMAS "~ |Phase I Status Survey and
Prioritization
| S RAeGAGAA ] AzhE| A
- Abt Associates 2006.11. wEsy W HedT
R EEEEE S P P R
510 - ARERT 715U A gA
o - UNEP 2006.07. | ¢ e e
d= g <17 (Bangladesh, Brazilian, China,
South Africa, India)
- Development of Options for
- World Bank 2006.04. | Effluent Trading in water Quality
Management Area
S BEE 94X G =287
- %2 MNEC 2005.10. | %" T
o 3o E FTE FTAT
- OECD 2005.05. | - OECD Environmental Outlook

SRR OfLR] TR St e T




=2l F% X 2= RS

=71 Aaz| 4 AZ LA HoFu &
S wHol SAPAAA EaI T
- 3 CAEP 200501, | ° °F =
AT
N - Development of Implementing
B Rules and Regulations of Selected
- World Bank 2004.11. . .
Provisions of the Philippine Clean
Water Act
- Joint Pilot Studies between Korea
and Mongolia on Assessment of
= - 5= IGMAS 2004.08. | Environmental Management System
in Gold Mining Industry of
Mongolia
- VIETNAM - Regional
- World Bank,
H| E 2004.05. | Environmental =~ Management  for
- W E¥ VENETCO
Traditional Village
- Environment Management of SMEs
dE - ¥ & IGES 2003.10. ) 8 ,
and Industrial Zones for China
- Northeast Asia  Sustainable
dE - ¥¥ IGES 2003.10. )
Development Indicators
- Comparative Study on the
=3 =32 A 200311 Environmental Impact Assessment
K3 -5 QUL LY . .
between the Republic of Korea and
China -in case of golf courses
- World Bank, - 2,003.07Integrated Watershed
- ¥g/¥ Lichel Technologies, | 2003.07. | Management for Laguna de Bay for
INC Philippines
- g9 SAGIP-Env,
294 2001.12. | - thobAlRlb A Fof ZAALY
b - W] E} CEER , %3 PRCEE T i
- Development of Environmental
- World Bank 2000.03. | Management System for Small and
Medium-Sized Enterprises
@ A

O <3 210> Zo] A= tiv] gl A1, 71AA, g vt
Ay, AR gy Qxzel £Fo] K=

o wEhA =9 A9, LID 847|s 71, LID 74 Ads 7& MY, 2%
o] oA I 7le Mol o] A= tiH] BE3 JAZEE PS5 Ao

o old] B FAANIA Fuke] Fa@ 714 AFHA AFow A AT
o Fgol Bay

AR LR T[ER] EAY g -



oKX

210 A= thH] =y

-
st

o
of-
Ho
Ho
M
0L
(ny
N
o+
=l
==
TR
(i _
T B mK ﬂw
7| RE
X o |'N | OE
T
Ww‘_ ~ | T

7[R Of-TR] T




;OO
Ho

R

O = A

fl oF 5, 2001.1)0] vl =

3]

7NE (FE

3
=]

el

X

o) #8724

=
o

3

)
.

o] 3y

2

Aol 4

A

o F/EE B

il

" e
RO =
| =y
o —
)
R
T iof
<

o
o2
o i
W T
-
v
o EE
\n i_
I 0
noT
o Nfo
4 oy
®
el WL
) <
= of
il
7o %
ol .
0| gl
& °
o N

rhr
I =

0

AEDIE

AH
B

1

g =l o

=
==

#

Al 5 =
2 A AIA A o] g 5 FA S 71

Fal lem g

)

thelo] Wi

2 Aol ek R £ 27}

)

3
—_
o

-

—

) XU
K
nE
03
o)
iy

™

O

=
O

skef A=y 7}

REZC R

By
=T

Ar

Fan)
)

o AL o]}

el

wK

of AXHA AA

]

<

—_—

e

SRR OfLR] TR Ea T




3,63021$(2007) ol A 8,65021$(2025) =

At e

=7F a7

A

|
1

FrE EoF AZTrEs 20079 3,200 @ (A4 °F 90%)

B

o

PN
TE

3}

=z A
T

o] od=of 7]

xol-

3

2025l 6,4309] EH(EAIES] °oF 85%)E

it

jmia

L

X

] = 7

A
™

<H
o

23 LID 7]

)

oju

59171

L
)

o LID #4 53 Z=ARAS vt

&3 el quA 3

o]
sl

O

3 E8]o] M)

w

e

Gl
o

B/

olo

] =] 7]

)

—_
fite)

.wﬂ

REA

A

7tk 27

%<& 2000t o]%

g} 7]

2l

o LID 847]« % LID 7|4k #}

Ay

O YEL2 LID 847

on

0%

H

oK

il

Feluet Sol 1 9

el A 7ha el »

SRS

AUA 35 Hokel

734

xr
i

H

O] 771 <

1 A

BN

Far lony, =

3 MOUZE A|A3

3 2

=
=

o = AF7|HEESo] e 7H

Gl

oA Qout A= oyl ta HFS Aow

_?‘\_
o @

AR A AR %
A

7[R Of-TR] T




2R O] ]

79




CAFME MM FTNIH|

3







2
Y _
) a1
I — wooo=
o oo g
Z0 L i Kir _"ma an ok ® N A
< ol X2 o
T.r_ ™~ == H bl 8o I b
,._Oh o) e Hu ™ | KH Ok 4 MR
] = < — 0 Loz a B = o o klo
ne | HI = | wS . R
0 2 W oS to T B9 E O~ 7 @
_/O (=) ™ = —_ ._.plﬂ_”_Hz b1 | == [l of P
W0 K i Al_l 80 m Hl 4 W <® oKH m_m uj K
= _.__.—*.n.._._aom LH m_imu g M e
._|...A.|.W - @B = .mmy_s L Eora 0 B
o W o <k or Rl R oK EIg il -
H3 f o@T W s £ %31 fo 5 o
. o = =5 — (el =3 ﬁon.AI = T
10 «© 10 < ol sghgmad il o i
ol i+ WA . o R < |
__A__oN _m___ . = T e g
(o) Ll g RO F0 foil = . . 4 < <
|_ el ===_ -._um._.._ A|_. H @ — B __H_= i~
_“_____.___m. o _M_AQH__ m._._ W 0 W .
Q__ “_ g — %0 n =) i ju
I i =T i
; 3 Ers m p o= 2D 8
- L B an Jex 3% g =
|7ro ™ ~N o = <k _._._E" ._Me=_ = {5 Al___
o =38 F I e 2k I =
= | S o = Ko KH = 0 DA KO i o
sd3 F w i H NE R@mE 4 i
To= 3 = N Sgmm 3 e L m
RS ol Qoo & R |y Xm HE
" A oo T =igo o Ly N E o
. El Foll R0 Ko 1c_=_%==m9_ﬂ,_u._ ! ey
o el TS it IR gR IR
~ T = im0 3 | B £ 30
™ _usﬂ.n. S Tl 0 750 #jo 1§ 4 in O 5
ol 1 a 1% of 4k ;o g e
e e n . ’ M,_n:nou___.n g MMM___AI____.._
b HI
i — P : el
g - ‘_o__.__ - ]
u._ MA_..“ u=__..._._ orl A_.._,x_._,. ....................
r m_“__._.:u."‘g._...NA_.:_ ] i
o i e aMD WX i
i Lxrm,_%a_a_% oTEl | TEaER
i <k N g i ol At b ! ol 5
= LS Eme N | gja OT T |4 R
= P 8 D;__n._ m_u_am____ﬁq/
3 1= -5k
, = K 761 0K

82

/\
LR of




R iy

=

—_—
) .

24, 7|/l w

2RI oA |

T < e
0
iy 3 w =z M wE T T
oF ™ w| ) ® B Iy :
__oL &.E Y = ) ﬂ-nd h’ -al_____ m
o Pe F % % 5 % e £
% wp _n/u N u_m ; : | <
= W™ - % o o ¢ # 5
T o moOEZ R Tow k 4
g X ) K - _m
_ Ty ® s B - % E@%@o
< X = ) A o
i S G Em =i
g 2o % ok B .
_ o BT o -
- ;oui‘..mﬁﬁﬂiutﬂHWﬂdﬂmiﬁTwU
i i N o 1wk
o W dom D LA ) .
SAFEELE R AR S 4
sl ° 1
g i i oo W 2K o ali] MN_M MM
(o]
o
ol
<
B
it
alil W_
) N
- el = a3 <
i s
i ;R A &
ﬂ_._ = N Hl nmE —
*H R
i i A4 W m.m =
i Woa T W
i A P AT g
HW K N o il = i)
a %%%g%ﬂ@ﬂ%%@%
= %Af7gﬁmﬂﬂél%¢%
2 - ¢ P of X W WE ofr
= o (o]




[oF Jum |
RITIHELAIN ZZAI

3%

p
W —
ot Nromn
% 2 oo Hp my :ﬁ :ﬂo N T
NS & M = ﬂ B = =
G w2 <o
o P = B oo B P
T m Em T E T o 4
[ ) —
By mﬁ T K w Mm " E% K ﬂw d
) A—l ) ) — ._..M\w
M%La N 5 ._,uo_qzt How_w_n_rm < W oW
i 4 B W d o ) R M =
T o M o ES o dn gm
e i e "o v o= sof S5
o N w5 < w 92 %
_ H AT_ T ..Alﬂ M ~ M o __IOﬂ 0 AR Aﬂ
g o oy« < o K <X m <R wl ali
~ B A e 3u%n7nﬂgﬂ;§
EmA;;E#D N
mmﬂg_.Lz_o%.uﬁwmo_uDﬂwJﬁ_mﬁ
° op — S o ,_Ho L
(o]
< %
o %ﬁ_
B
-
b
o o
No 7on
B\s co! mo o
o el P T "
N 2 I G
N = R ~ G
R S =
o N 4 oo B
o o E ma 2P
4 X Ta Tk
P kaﬁ_w”nr %ﬂ?ﬁw%\aﬂ
) ) ~ 0 o
- wwzm%wwE&%@w
l o ,@J M_W o . QL ™ E_l o*_r nm.lE
(q\l [e) . o . X
o
Lo}
iy
™
A

o

LRI
SRR OLiR] 2] Ea s T
[ — E




W

20 30

Monitoring date

P =UE® dolH (pH)

40 50

60

P A=A

i

=g71<€ M

2 (To-Be)

- Td AlE A9 LID B3 A AA - EZol g AAFE FF LID £ A
71E A dFol AR Ewd A9 g AA
=Y 9 A=A AFHow A - EAAEGANA TEH EdE] 7Rk
o B¥ SATA T3
/HE LID =<3 AdY des 1#d | o BX
A -LID E¢8 =AXAS Y3 53 A8
A5 A AA 714 AA 2 971E ME
RS 1 AA 71He HF o Y AxH
94717 mUE Y 9 2o 9Fo] AM H -LID A&S 3% =4 2 94 AY A&
7F 2k
AgA LID B3 Aldo] dist 28 9| - LID-BIM 7|9te] TA E¢3% dxg 5%
BEUEH AA =¥
o 8AYV|&E -LID E¢3 B4 9 5283 7E
B9 2 &g

S b o A I LA




Rt 3 HEEN| 2=

3-. A /NEIHA A

MISaHE 1

LD 7|gte| E=2t LD S8 £ A|
Jzlolzat ZAg oo Bt AEA
= 7|=71e A S 29 7= 71
EAUD QIZet A=7|=  UD 7|z HS 9 2¥ SEEA ¥ 202y
HMNS[EIE 248 2 222302 | MM PE] sz E28 24729 | s ERE] UD 7|ue] S48 £4
Ade| gag Jrlgi=a SEM BN U TIPS N ZMg oS AE U B
A= A MM ] St Bas U 2 24 71 i
MAg DEAMe E&= O3l Do| B s Mg LD £33 7|59 2L
HES AESRVIEAY | g ] ve7y sus nen B2 SElat s i
£ A AR TE7|S sl IZ 7HE
=) == A= =
44, AFEAAE Fag& 9D FA
1. 1A F-3A (LID 71¥ke] &2 Tz e 75 7l /i) 7/He
b AN H3x
A 554 o) v 7]EWEle A3 Ao AT BA 2AL ) HES /153 3
A
TH - A Ao A TEsts £A Efe AmetE AsEHo s TEshe] Tk
7
59 FAYE gHs =R HF S ARAIE 1€ T
M| 532 A| 9 » EA Z|REAA(F A, FE S AISAIA, FAIA)Y Eed -z
H 2 T 7 1x3
- HEEW A9EF 80% o4 BUE 9% =4 LD B4 Aze) 7TE
AN 7e
- AREE
7| EMEEE - A BA AT 309 EAAF ALY AvtE 3 24 7€ D
- 9F% 80%, TSS 80% ©]7 T E43y =2 Qe
- X34 AHEA 24 9 32 E53 AHEAY Hers R
- 2UE T 2AANY 48 Ve FB
U A7 de A W ARAY A
O A+ 2e X
o TA ¢ AYE FEEE 53 uiA| YFE o] FAAAH, stFANA FFAA 25|

SRR OfLR] TR EaX T T




°] 30% *%

AS

%y

74|
™

o 2001 H-E 2011371A] 1083 3 H FAYe] X453 dR7|sME AAYE 5

g1 78k npd

2]

A =2

71& 5 o

&

Z1eNEst & Ao

o

2
2 Agdole]

o

X

o

o

o =
- T

o HlEol&

ojp
ok

k!

o

HE, oA Hl=olge] HA 7nke vhd

;:-l_

of &

o

]

o FE FFEE T HiAANIE Ao AT

A

Tk
e
;ﬁﬁ
oo

o

HlEHl

=i}
=

tr=el us

S

7

Il
B8 AFsta lom PFAFAE

S

Fed

S

s

e why

3L

A8 3

FAFALT A9 AFAL, ITAFAL] BAE I

o A

J|

<}
=

ATt AF

[e)
U

L

Bl

[

he T =dd A

o]
=

5 >~
T

o E=AAY A A

s

Felol Aol $RA AF7ge] o] Fojx 1

o TIZE

MREA Y B84 wr HFaT} 2

(@)
h=3

o we} Z712el 2ol A o]

g

3]

A=

alg

FHo

w

—

o]

—

NI

3

dTolA w32

B

O

"V

)

i

SFEI7IENE A AFIA AT B 28" HlEClE

71 A = A

5 MATe 71%53

Q]
=

Hr

I Az AT Adgels TR ax7)

3]

£

Jopie] A

3|

o TE

e

SRR OfLR| TR Ea T




7&

1

k<)
pi

11

)

ste

=

o_]%

sl

Eat= il s

A

pzel

N

B
B

HAr

!

oF
oy

T

o
)
il

K

=38 Ade &
= T/Bol LID 5% 7|&2 A&

= g

i
=

I

=

xd

3 A4 2% 44 2 A8 e

3

A

=

|

WA R pilot A%

=z

o

o

EEEIREC B

| Hledy Al=d 7

- A8 gdx ¥ LID 7]
o1y

QIR 2N

(1) 1A F-2A

EREEE

3

2 A7 FauE

A A H- 3] 2]

=K

oF
TR

A

W

@.O
o

K

o

K

™
col
oy e
H) 03
o7 -
B n
R
;01_ Mﬂ
¥
N
oW i
N £y
© M
00 uE
S X
159
T
3 W
ot
2 5
=K N
- o
LSO
0
- )
S B
o —_—
=
O
_,#O d!
d- 2 o
o = B

3 A TR

3|

T
fiul

o

#
AR (BF AFA) A

7= M
» T/Bol LID 847|142 HE&

Al i

& A7

=

=
o
o
el

48

wAO

80% o©|

-
_Z—.E
o
w
20
H

(2) 2A1A| F-34A

AR -A 2]

i

AR )
el B =74

7lENEEE

7[R Of-TR] T




K 2 THEE L

—aAdi O
T™O0

x

ol A7} A TRM

---

Caz1)
LD 7|4te| B4
g qzloimat
F=1% Wy

_lnxl o]nal. IO O = A

Chmii-—a

oE| 858 7= Y

P+ 55

o =3 N

el =S oy
7= e

B

Xzt AnjE 29l
=4 71 g

QMY LEXE A Y ¢ AOIE DEXIEX J|S7HL @
:

A FEC

ﬁﬁﬁil'l

o EA| 7|HEA| 0
i 2| el

285 @
Jglel=at
TEEgE

=~
) o | 2% .
ER) NI XA 2 o | 5 =53] A9
=7 Bg A =A8E 529 HRE 9
i Z i 2} o B A
S Aot Pilot A2 Pilot A& X | A | 1 e A e
223 329 9 AAE B4, A4 LD E<=3ke] a4
=) 24 9 ’
& =2 24 ° o D exge] Wek | A | 1 |947)%0 =X 24 D A
A1z 7
AR 7% e wd A7) 7% e Be
3o = rAalo
ot 5E Hys SES L FTFA i A B
2 @ B | A2 A § S I T A
;( === X
e Al =k NER A8 Yo 73 P
Ag ogx 8
LID 7]¥t BlE#
Al 2= 7jH =3} B8 4127 3
S I EC T épmg a1 °Jﬂm;£féj“%
VAl (3 e HAs N o
ERpRS
=5 2975 | B9 9R (7| 2
2) A ) 2k 7&8s gAY Hu 5=
B3 52 75 | Ed SR ou (7] 2
=2~ 2~ =L~
- e W A | SR M e |2 5|
=E QU RrE:
Sleoje] WE 7% | SeRE R | 7| 10 7 d8
71&AN71Y He ] ]
7)%0] 7/ A ﬂ(ﬁ gopojr (7| 1 AN e P
T
o] uk Ayl 3 S ThA] =] Z=0] AL 9JF}
s g | STIE AN ER | gasms ey ||| e slee) e A2
TR/0g A% ojn. FR/3% B

2[R LR T[]

s g ™




IFELN F=TMIH

37

=l

W \ T To
X mﬂﬂ o) Mm “M.__- ‘MAE Qn_ oF
oy mj ™ ol
£Y W ok mm_ oy e CLE I !
] ul of | = o i B <7 L
LS o | XN o B Njo i o
I IS T O I I R0 R | W of
~ o T TR i 0 o o)
® | B 2A< K 7 2 T | H 3
B (g9~ = S B
&y B = o s ) ~ N < ) iofo
A E X  To %E Q
-y | i i i
11 I B ~ ™ ™
mﬂ. K — — || = | 1| w ~ —
™ o T T e e I e B e B oo
- - o | o+ o
T RN e I
& il frl o | IR wm | T ook
X s ol RIE] oy BT
N o R Y ey A_.E N %TH_ [y H/..ﬂ
| < wr | e | D B wer folo
< < el
2 e R I A
2 1 w (S| w Ve | P
o - < = N = | W | g EXE
= A 2 o Tl I G B R [
O - B o A I Bl il BN
O T | wiv|Bla RS
i < | FFIselple TE
H N R AN b
Al =~ | ™
< X | w o -
e [y <)
b e | P - i T | W
ﬂ_vi lv_Al fand _z_.E 3{_ o ~
™ o ~ <A — = ™
® oo | P 53 K > | %
I R () | B | %
FOE O R X HJ ~ B!
= =
) T 7

o
i
5 me
JE
=
A Mo — M.M el mr
[To N X B w X = Yo ~
= = < el ML N VL 'y VL
T K W T iy
# ~ ol N
Flalo% o 2| T3 b
W o oo Rl X = ° oA
Kl B | T | U= b
=L < <
) LS -
g L | =% N "
% < @ﬁ Al h__%
<
= 3 _|®E e o
o IR R RN T MW
€ = A" E RO & g "
K R R wr
o R o MR 8 W
Mmd oF X m#ﬂ LN%M
N <0 B o <
G - mﬁﬂqwﬁ FOw T §
= "
= onﬂo :AJ o Xo = O_E ~ el NS \Dl_.ﬁ ﬂz_._u .LﬂW G
ﬂa Z_.w — <Y o =] =)
= < K| Mo % | F in <
_ o _ jui7] i . o 53
O N B N B - (T B
Ao [ H A | Fe B RO RN Mo W X
- o
T
™ T
—

7[R Of-TR] T




sk skeA1d skeAA sk skeA1d

o

=3 d 393 154

T X =3 glLe - __ - — - — - — = —
setmor) | ShlERrl | skl | skendEor | ShnERr)

71l /A 14 o|A 174

ATA T sk 2 w1 21

A2l
B2y AR A

yul

Azgl A | A= TS | AR &9 | BUEY B
AF AFA) 14

—~

W 13
%]'Zv:ug/u]‘?d'a]soa A A 2E] = A 2~HEl
- —T =
S FEF B A Mgl A | | B
23 17 ST A
53ed
24| A E EF=Y e 55
W g aa ) jj 12| ssssd | T
S| sEssR -
: ; seAd | gend | s | send
= % UE 131 i i i .
RN Sl | ShedEd | ShedEd | shedEd
71Eel/ A= 24 o4
A7 k14 Fu17)

of. ZleraA 3 AIE el

A F-THA A A 5-A ERAGAE 7les8A 83 e
TN =AY 3 51
= Qlmel AR w] TR A
Ed 7R 57 ) Al v e
cho] DLz 5 g, AAA 71 dtexE AR
e 'S 5 7] )
ue | 2 g3 09 wYL
N .
& - T3A e 43}
FAAe = o o e AAAYe T
NS THTE Al S NE 12 = Ao
=3 ——l%?_] I __TLi §_]_' 7HE 7]%‘ *10-/]
LD 71| s gpog mmy | T 7 we s | w7k oA (SAAE g8t
9] 223 Har 7_7%7—(};1(511013@ BEE5T x4 1:174] (—‘— ]74]—-/ }\]I:H A]—?_,j% =3 A]—
. - o = h
2aa=| W AHas) Ale g | AARATE
- ZE " A= 1 2o
% % e s A e MA AFA A )
) =]
7)< 7 & &8 7le o g
'517—%/\]}3—;-‘_(53, S B3 9 J)& o)A
BEAA S| IR B REE| e | 1S AS 29
=i = o \ U‘)-F‘_ T H o ", 29 ALl A} %
=g O | de R =% 27 9 1D B eiﬂl;l’oo"]:h_d]
Ql= 1= dlzey( T, A A &5 2 AlHe %
3 7le e | F A, AR, oI EUEHGSs % 7
7IsH) 248 Te s MA

SRR OLR] TER] EAY & 1Y



I HELTIN ZT NI

37

48

=il
=

A2

o
oF

~

ARG A 49

M 7e g1

=

SR QLR] TRk ] Bt T T




.

N
B

wK

ofu

« E870Q LID 84759

To

™

il

El

s}

o)
s}

ﬁo

pell
K

=g

D

|

TEL

0

&+
K
N
TH
<
X
Ko
T
)

el

No
o

= AlEEE

=K

=
=

A A

+

o
<}
A

- LID

=

X 3T

2. 2| F-3kA] (LID

7F AT

PEERE

Mg

PEEE B

ZleNEER

[ 770 2e4

Nlo
<A
)
W

file)

=i
=

SEE!
i

ks
pul

FE

o Z=AZ}el| 9

st ol o 2

[

8

=

g wjefol

| <8

A

Bl
o FUollAE LID&A7]&9

%l

2 A Aol
BAA 2

AT

—_—

BH

;OL
oF

%)

Nlo
oo

o

4

as

wl
=

LID & &

=1}
=

0

Ul

T

A

Al LID7]

§ =

Al
]

=
==

A7E

O EA LID 847)& /N

Ho

[e13
=

= 2ok Al

A
2[R O] |2

Holl A% TA %

[

Zlez2A AZIQAA 40 3
AN o7

=7 AR ol A




Rl 7 THELLIIN| 2T

o2 I AgaRrt AH, & AN ALE res T8 sdrieds Tie
Ay A3} Jpsstng 2719 AY e

o 71E dTetkel SEA B AAN
o =AAA Z2ad, FAHEd A
o 7]¥ #AsrieHe] 21C =
ZedTdY FEF9ae
271EEE AFH R AAIEA st &8

-

]
H

i
6
-
ih)
_ﬂ

g A7 FauE
(1) 1AAHF2A

A Al F- 324 2]

. = LID =<8 84 7lee 284 A5 2 37 7l AL
= o Ao gA LID 847]<9] /i E 153}
AlA kA 2] | = LID 847S(HRIE/AFI) 284 A4S 3 223 75

o =
He 3 54 - LID 8&7s 584 7:1% %‘@.’\lé(%—c’r—%% ANEHCIH) 75 H 9

» 234 LID8AV|E T84 A=
A A

et E _
E » LID847]E AF3F 7

(2) 2A1 A F-33A

AAFETAA L] |« F9 g A Azets gFo® T3 LID A& Al &l IFoskE T
Mg AAZIRE 7l& A
= LID 7%k b3 B4 F5S 218 523 5o g /)
R A B-7hA) 2] T ¢ =
mel 9 =5 » LID 71%+e] B3 a4 =y s
s » LID FAEA 2 9374 2o =y A

» LID/GI(Green Infrastructure) A2 9 #%& 3 =8 /A 29E 3
ZleNEEE =y FerEny N
= OS] Ed, FAHA 2 483 AN S 2o =y g

(3) 3AMN A F-A

AAFZA Y] |« ey S8 183 FHE 53 A AT 24 Ve 2 =8 Al
7HLE[:1 2El 7

A 2L R AR raEHER Sy R AAXA v

zl
AARIA Y |- 5
CERIE

‘;‘.

A5 TA 2SS 9 raHEZU Y 9 HACE AT
NEeNAET . - =

T B ARBY J1E AL @ BRT 7F




Kt N 8 5Y FETITE]

ol AN} A TRM

f-l’i*.llDt'
g 2 g

AR 548 8l
a0l o=

il AEANE 9 AR

I =R A S . 534 52 237A
LID 247]E & 97 : ] ; : N .
Gx A= w 574 pilot 42¥] | Pilot AR 2 D/B al 1 LD 7]& A{S 93
=70 = aL - A - -
=35 5l D/B 7= 75 oA 847]%9 D/B &1 I8
£ 2 A 5 ed o5 ] 3
_ _ 71ERs 9 BAY g
A A A - 53 55 A B3 5% (] 3 g
144 AN =2 A | Ave =2 om | A | 1
=]
n
A A A SeA AA AR A |5 =3 F12a%]
=g g g W 71=e A3 =F
sers) BE A5 | s AR (A | 10 7 I8 e
717 ge
71zl /A & 7]41?3 e FoF o5 Al 2 AN ER P
o] W Ayl 7 SR/ S A HkEl 7)&o] SAkS 93k
TR/ s A5 of - TR/ e

| 95 | AR OLR| T[ER] SAY g 1Y



37(°I‘

QIR 2N

[ —
o
= b = gz AR
el oL RAAE Sk Nl T
T n)7)1% RS 93 Bd)
LID <AEiA T2 A A wole| Hase ool
) 23 N wo] =2 A Pe
5 29 A4 | B Eden |4 2
s 9 A8 gn
& = Es S22 48 | A
2 2 A A4 53 55 A 58 5 o% || 2 o=
AILES E-%
29 B i F
% B
S=A WAl A | A A AR A 3| ey s)2e) A=) skea]
=29 ouw e
) e wE A | sepmoy (@) s | M UdEe
AEANG deF | e
714017/ A2l 74; h gokor || 1 AN7IS g B
DL B B | /@S RR ||| slee) B 9
R R Sy P o3 " FR/m% e
A57e] 24 8
GTEID | ggzgs | maEgsey (4| 1 | 4R090E g0 59E
9z o= wa
e S RS T CEE=
: HgA) mH2 A LD
1] o o 5 g
O | awasrs |AwasTsam a1 | ot 2o = oE
NS s e s
=3
34
n 59 24 ¢ S 2 AR (A 2 | Jzns 9 Ay s
2\ A4 .
) 5452 a5 | SHSE R 4| 2 5
sheA] A A | A A AR || 5 At 7)&o] A=} A
= 3SR 7Ex] 14 HQ
B Shetls) W A% | SRE el | 4| 10 B ey 2
AN A B | Fw/ms Ry ||| A1) 30e A9
R A S P o5 = Fr/ms Be

2[R AR T[]

—_

ag g Y

[




Qg B8
5 AR 12 “13 14 . 15 “16
LID 847]& &8 N 584 A5
e 1% R man | bt 75 | motols | o0 W gz
98T X OEEH gy | maea |asuaz|C LB
D/BF% 14 75
L E3ed | 59124
55291 = WE 5=
A | ARARE 42 o 12 12 E55211 o
- =5s1d | 535214 -
wm o owm e | TR [ A [ e | e | e
= T RE DY | aewmn | sewmn | sewmd | shewmg | sewmg
&0l / A 27 o]z
AT gt 34 14 w517 T4
LID =4 ejA 3l Z27%
ARyl 14
55%d
. 17
E8Ed | . _
AR+ 374 17 See=1d | Ssles14d
244 - AILES ]
5214
wm W oww 14 Stz S| S | e
Stewwed | Stewwed | SN
7o/ A 12 o)#17]
AT4T Stk 17 TR
i pas | AFTE | 25T | A, R
7H% 1A b= = A ' it =
= = 17 s
#=9
A2 11D AP | ane | AFTE | A7 g 9
o E3} o LID &7} LID 2UEH
A A2 /\]uq:rLi 1A = }\474] £ ]
B BT 2x7)E - ol ¥4 | AMTE | AFA
ks
. sHEd | 599 | .. .
AR A 24 17 17 535314 | 5315514
wmow m qee | TEAIA | SR | Seqia | s | skeiad
EE R R aawn | g | sewng | semg | shetngd
A3 ik 34 w514 FH1A H1A

SRR OfLR] TR E e Y



3y e ey

of. Zl&rax 3 AIE et

ABA | AR EEAAE 71&5aH 485 gt
Eed ©A 2L
E% LD 8a7l% oo ao] ;
_ _ _ ?_ —:7-1_\_:\:]:- 7
% LID | 584 HAZ AdA A5, AAA j - :j; !
J " = 7%—101] 14 5} o
bol men A =3}
24 8 Wy | LD 247% F&| WAL =5 9 7% o)A
Ae e | 4 AT 9 mEs| IBUA 23 | T L
Qi = = =
1) k1 29
DB LD R AR e sy
A2t/ B G A)
Rz QA (A,
‘ SN e aere %
UD Eed i w88, 28 RUD | s e
—%] a4 }\]}\-‘ I_ = = 9
LID &< - 24 3t
@ o A4k Bl G A
IS - = N AGA T
<9 43 | 5% LD & % AT DA
2 23 23 9 99 BEAM a ages A=
Nr A wol 13 S
e @ =4 =R 2w 2 @ o
7) & a7 A B mo w7k o7 AXES ] &8 7
Al I=]
v sl | ERAAE AR
=i} 3L 3
» ol wd 3 AIZEO A
o1 5
34 84 T3
Agrd 5| A5 53 94
e aHI | QAT EAAY, AA, | Az=" Ve 28 A
AP 274 9 =AAE | A A AR
B P3| Fud A5EA = #d 34 AR BgF
7N HE L

ZR[E O Y] EAY T Y | 98 |



3. 3MAIF-#A (LID =<3 =A 245 93 3 A8 - 4244 2 9 7]

= /) Me

7h AT 8

4 7= N

AEFA el | LID 7|4 B3 2l =AE AASH] fJ8) H2EMEES A3 LID &
= &3 7]&9 AR a3 AEsn 9 VeS AL
AREFA L] [« LID 7% 543 =4 pdcAy = 2UHY, A8 Z4EA 9 29

7€M EE

W A 284 2 ARAY 284
[ d771d 284

o T E=APEENEES AF¥NT 7
Development)7| ] & 2]-&3t=% A3 W

E#H A= LID(Low Impact
o

o AR} FESHFFINMNE T =AINE Al LID(Low Impact Development)”]

Mol 28 AR £HYL Holw Ye
WA SAAE ARANIFHAEANA AJAT U] HTAFALY
AAN A I RAFORE MARES 2T 3T Y FAY

o
i P)‘

o 7 o]xdel A JdEjol Hhgl %Xd%‘PE% Heo] st AAxskz Fte
O

249 AZAE AdsizEd LD IFdge] HE, Q=
o] &A 8o xgo] Wadt

o H IR APAT W LID A HAXE oF
Aot FUeA = LID lé T3 A
EA7)e 55 9 EXo|&EAS WY =
g+ LID ANAAAE F Heabgo] o3& A ¢l.

o olo AAAEH LIDANAE 2A A-Fo a3 EUHP ©E Ag, 27
7l WHES MEste A77F AgstH, 442 83 55 53 Feed
E A% v = @AM A7 e

o EA g TAAY, wrF A, 24, Fstrs, $
A7 s} %‘?‘%‘E ol wWie HRFHom A2

o
B
o
ol
ok
e

Mmoo o

2d ;(]

for 2L

| 99 | SRR OL{R| TER] B (S




Kl O3 TN ZETIN|H|
Abo] We
O A¥AY Bay

o F7} AUelA B AT ANBL FUE AL UF T %4 24 A
s A7 B HUEA SERUR B8

o B AelA FaE LIDAM td FE5A-AH Fol ts FFH =YY
971% A 9 2UEY B G a7, dF HAE E 482 F
sl 4AA AE Fushelof 3

o ol% BW AA AAH © B £F AEA NS Fusty, BEH 54
(NS BAEF A, AT, BG, FAANUA, SAMH, =N BoB B
A 5) el 7 AFIATL AAE A2 AAH 5L HAE WEdA 3
NH, FgHoE BAY) AAE ARAL] B,

H}ol

(OFN A B} 2=A7kQ 7} dlo] =9 LID Al A& AH)

OLZIAIOF ==Xt 27} 10l =2] =8 Aldll*

ST —_— A GtER |« T AT EAY|
— E)\l A3 o &
OS2 TR @ sei solslea | Zokol K=ol o8
. ] ® =% N
o " L AR R
- | | oot 561 33 ety
- EH N ®H 1 27.8 ha
e 2 || F4 5 :26735
o / G| 2z a2z =
| A ALl | ABHTS :GL—10m
| 5
|l 2N }:]
I. / ?
1\ — [
| is‘
| ==t / ass
I'n = = 5 B J %
\ ! Al e a9
"‘\ 'é:f A& =X 494 m
o l|I. o BEUREZE 143 m
| ﬁ Fd LF 12404 M2
T
- Ay A =
o mFel AT Ale AA BE (NNE, LA, MEZAA AT 5o LD ABAE A

W3, vr]$ s,

g) 28 o, @& B3y H°4°l ol Fk4H A8
2 W EAZ S A Fo Uik AEFE Ay SHE S Fx, vl AHEHE
AT+ &8
2 AN Faue
(1) 1AIAF-2-A)
AAEZAL] | = LID A =9 @ B3 55N 24 A A 242 AL 183 A
= 8 71 A

P

Ead g 7|

e

i Y B =L | 100



< BIM Y M8 B Be® 54 sA4A zZzad g
CIEEA, A=A g FHEA) LID E8 7 59 Ut
‘?'—T
- R @ shel=akel A4 (8aA)
- EXol 873 BAGARE 240 nHG A4 Zzade A 9 4L
Ao E4E TEF A% A
. T/BE o8 Aurlze] AN 2 ne

RREEEE
89l 8 54

» JEEA, AEA W FHEA LD B3 A AA e A

e - 37 oo A O AE Ve Avas B3 TA HFH A ==
= N
- B4 mAEA 29 "o AlEFoly A
(2) 2 A F-2A)
* LID <3 7l€o] 483 HXZE HEE fdo= 7J—r/\l ! B FA B
=Iy) (o)
AM];;;XM UEHY A8 a3E 553, 474, Elﬂ%‘i 2 AEA BY SHAA o
&t EAE T 48AAHY 9 2 FAHE s 7H%}
» LID E<3 7|€9 ZYEHY (LID Al /FA X AT Hla)

» LID =% 71& A8 83 &4 (71, FEAL, 57 44, §58E,
T, A%, Ad, 43874, a2 g5
= LID 7]HF =4 243 1D 247]& 2 £
= TAGFRS T/Bol £4+E HE#E Z
» LID &8 A8 A /iE &9 4 &
» LID £ A8 AEEY dA &9
» LID &8 18 A9 fA#E ¥t =&
= TAGRE T/Bo +9<& 53 %Xl%a e g1
» LID <38 7|2 H8 a3 v
- LID A9 EUEH 23 DB 7%
ZIS/MEERRE |« =8 54 2d 24 9 7l AA

v

A A 317 2]
EEE

(e
ol
o

AE

S BEH =4 mdEA 29 7% SR
- Be® =4 BUEA §A%E uRd AN (BaX)

ol AN A TRM

-»—@ (G

IE4 713 HH|L LD 5 (0D £8 Ag )
EX|E4 17 XH|g LD .

A2 8 1% | e
UD 223 54 | ! ¥ = LE;_;Q
ZYg Piot & | 4l 7l (( UD 223
= . A 1 | X -
ggiﬁ*’yﬁlﬁ ; 1 ST | suEA
23 71% ; ‘ SRR | 2YEs A

| | : - legrs s

101 SRR OJLIR| TRk Bt TE X



IFELN F=TMIH

37

ol HEYTE 8 I

— ™ @ W TR - o
o5 ¥ & = Al o P Al 2 ~ (M Kx 5 ww
bR i} ool & e aiee |Tw B T R
Lo B = © S| o e | VR N I R ur A
e T N B i B T o e I - T
TR 2T BRI TERELTIRLT 0| 1
< ) I ﬂ ! ﬁ _— =~ o
=22 | 3 2R3 EefFz Py (mz | @ T
4] N ! = ofF [ X — =
A i ~ ol ~ ° o 0 iy of N N &
— — =] & | — ~ — — — o~ o~ 10
J ol Kool I W I Kol o ool ool cel ool ol T
L
o |2 o 70 ay 3 | |
E d#MHTM% o | T meuf %HT TI|T =
™ i T s | T |or o N =T B ol | | _ o1
by Moyl wr (> | oor |BF - o o M m | W] e o
Ly e R P A R b m mf ol - - o i
% i | oo =) m.n wro | owp |
z S O o AR -
= mﬁ mﬁ s m_/ﬁ Wl | mﬁ o7 e mﬁ mﬁ T
m 5o NN Eﬁ = vﬁ oy \_lr.” N ME = N N ‘ﬂAII
g at mm mir = 2| = m. o of = JE - mm oo =
2} = Wil & (DN g|x M B i = o M| e
% AR A ) w T w | X
N U T O ) I x X o | ur | A
T < o | N B ofl oF BT
_ i 2 SN M M
= —~ o) I-
i G I I N G I T T B
mjr I ig 7 Q oF mw_ wmw Hr ob Ao i gl
™ = M <! =K & ) i <! K
To o = : o | ® < W T B o<W 3
o R sl i i+ Aw KW e R o
< 4~ | 3 ST P P E X 4
T T T
= 1+ = 1
W = &

102

7[R Of-TR] T




el o | Nr o -
N N J
o - L - 2o |
— N X N o
T om oA o R AW
A s — m 4 e _io
B W T o o B
T H w0 ps ol
[To} Uo o|l< T — < T T
2 B o o] | & R
Wi o W ieo E o T
.vo_l o ﬂ_ﬁ—” ;Ov! ol
Gi o i T
g = N = R
X T plo x o
W = oA || I
X T E! A o LI
dn_._ _vo_l ol ET! ﬂWﬂl o
¥ |V o o T
a2 o @ eI el o
< | L A e w o L A e ™ of
wr o wjr B Ko T4
o el
S N N o o e N oA
4o ke 4o o
e =) Ay L
W< oB| Y Flo|gp o BT | T =
oY o= O mu_ Tler|op B = F i mu_ &
¥ o | T z | I - T =l o z
HO .AL ..AL ‘I_K J_,Al,._ ‘_Ir,” WAI E @.0 .AL ‘I_K ;Ir.”
o | = BT M e B T " T
2 ) R | A R ) In
X A ~N[B| 3O || W T X A 3
T 3 3
= H_T = HT
W T S

o}

Ak Bt

ol
=

of. 7les A

2[R O] |2

op 3 An 3o 7O 3
Lo nnw do oo ‘@ —_ “WE o oo
KO X N X —
> (X A " m,_ o . L B o
=r o jo
%Mﬁ%ﬂrmﬁ% N e w mﬁ%
M “ﬁ ~ i_n ﬁi = o__m = iﬁ U‘._
ald - Tel oaE o s
[ W T AR
RKeE W HagwmkHE W
5 = EET S
< Sa)
4+ X o= =
A o R .WM
~ = TR Ho
N %O E\ =
m
=
mo T T
B =
i N
a
3=
= ISEET
= P oF Wpo
7 N " o
= o o
ml. R G
ST W
= T Gl
- A B T =
=y, b
- = M N B A
T F R TN

103




I HELTIN ZT NI

37

Ww of o o = A K of
aﬁ% _ W < N 3o 5
N <N Mo, o
W oo WY a " 3
-y o ® g
= oo Ao #o oF i
< < N oo xaﬂw
0 —
%%%%%mﬁﬁ_%%% A%Mm
A 4 arm | ax
AR T WP YW | 3kT
% B < D
ﬂLWo_WM,DJ ﬂﬂeﬂ.ﬁm_w/
oo W g 8
M%%M NE TR
T — T T o 3
Woxom X W=
N X ~
Mo Mo
S =
EME M E
TE O T
rE W
X
W W
I
L Y
333
AH R ofy
oo P
R
Dﬁ_émmo_zT.A
SNT TR

104

7[R Of-TR] T




2F
=

ST 7Y B BT

r2

5. Al F-2AZE AABA

TA| 7|8 Eo| A EE) 220l
i b e ] )
BOTHBO% O el A FHOT By K
4 4 A
ANENEHSA e | RER/ T
Ui :

2 A4 R HHE % AdZl= R AE = AAES
g7l Hs Haait A& BN g HS

==
T
=t

LD w2 3 S| HLTA ZRE 7
LR 2 AHNE
& & A0 G251 K
UD7jgo BF3 oRY Es o pyg e LTTRETEAR
I_EI?IE ?HE

105 SR OfLR] TJER] Eat Tg T



Rt 3 HEEN| 2=

------ mmmmmmmmmm e ——m—mmmmm—mm e —

A QxS
g RN !ﬁ%ﬂ%m%,
*T‘*Q i _
M Aote 23
2B |

_________________________

A% 4
2 bj%|

il

1
]
l
]
i
]
]
]

: ILID ExE 2478
25 % 28 g

S

I%Q.R_LI.

e 23
o Il =R

el | e

A | i FVeissa

y =3t suaﬂuﬁﬂ’
Ho e wENEN

ZR[R LR T[] EAY

R 106

D



AT (1) FE3A (7)
A -3} 7)) W3
AT
FAL YA ke FAANAE D FF - EIA A A
248 Ve A7 LID 7|4te] B3 B8 gdelza AlxE s
(AT EcT =AZ JdAJNEZ FLEE WEAM ELE TdEy 1
dE B TALHER ks =3} 7% A

g
R AR 71<=70E)

AT FX

- A&l ZAsta
AFAAZHA LID &
<8 Q=g 7=
-LID 8&7|¢ A
ANzl 75 9 <
HyY AFTA EH
F 75
-LID E3 =4
AY, 44 2 *9
=23 A

REER R

B
N
t
o
ijo{:
o

107

SRR OfLR] TR E e Y




SRR OfLR] TR EaX TE T 108










ey s

4% AHEIES A E
149, 335 e

1 2hRegd 84

- ARE Ava S444 HAL B AA LR SNHAT Ade BEE
g

20203 7R M| Al 79, 20503 7}A] M| Al 5] =2 = JYS

- X2E 1E AA st AFR 9 AxA|= 2012 AAYAHA o F
Q%HI(RPS) AZE A8, A9 dux] B AFY & AAAAUA] B A
mel dAARe] o gk AR EH Aol FxUE EUrgst] Al vt

- LID 71$8 FFHE B9 ohls, MUREAA B84 Boh Fans} av,
FIHOE BRE BAS 54X A5 AolEd ¥ 4B i 5 FF
o oloj3} A BAH BAE Al weh FAhHA AdNel FAY

- FAYo] Zre= U 8 AFE ECrH U etRE FAM 13 E
T e g5 AT FAZN g B FEo] d4F<
o A F29] AIFA
- 715 W 3l o3 TuE), B REEA 2 84 oE 5ol gt el H
Ol TAE A3 Y3 BA Y BE ES AYsEtn B3 Ao A9
AUAE Aeksla dgsle A=24%0 & #E 7l€ .

- E=F, A2 St 5 ol etelA -‘-L,—ﬂ.w Aol thstel BAE 714
WA mIEA S8 £E2 A% B HH Friske] AAY FRAUNM A
F29 A

111 SRR OfLR] TR0 E2 g Y



R ey

HM

LD StEH=bA O A =f5=71= 7 Rl = A=Al S
THEA =02 S-S0l =EA S0l 7]E 282

TR OLA7[He] S et S MEA 7 EECO,
HifE2F 20% 24 ait

e
OJLi%] A 60% 2 =3t

AR CPEE S55s
A 8 7| 8 B

V|5 7ps ot = MEA| SIB1S olsif-of ol
L Jholcelol 5 Al 7E g Jks

AN ZH S ot QY= Mg VS ol
A=

=
HedRi=e] U5 7S

=R 48 7

A9 oA A 2@ S| <l

A ZABE AR D ASH AW 0| - BES SR 2 $9EA PHos wd
o A

SRR OfLR] TR St e T 112



10
d.o
"
&
1+
o)
!

Hr ﬂ__v o)
Nlo
ﬁ el %
e Mio m | R
o iﬁ N 1&.
o | o+ ¥ -
- I )
do | = I )
R =
g e | T
= X | ] K
= AN A
52| e
w B
o N ) NOX
AT
~ 73| BT
% wr
e &
o q.ﬂ
3 L
<_0L
= Aﬂm i Jo
o "N
fro! B X
| WX ﬂm
Jo T
NE) GG
R
A T N
3 o Ny

Y o
O
i g
= % N
d-L Lm.o ‘.Iﬁ_AI
W |V
L | kg
) ol A
o_o H_T_ K o-
u} 0
e hon R
oy | 33
o Ly
mm N o W
. 5 T X
L._w ,M._u w w
Tol_ o < o
~y = X —
<d X %) K
X =
& N
~
_5L
% =
N T
=) oo 3
4l | B
P N
o i3] X0
X <%
T | S
T 1k -
wow | N
o T o
oAb | THORT

o @z FHE A

2RI O] (2R

A g o)
il A
~ or % '~ Mm__ B
5w PR -
A S I ST
w T @
i X | o @ o
Mo | O ® oo
o P | B o T
o | T B § P
2% Erly Mpwt
% _ ~ D BT qﬂ 3
T T S BN
ﬂﬁwmﬂ@ = N S
%JP@ Moo o N
= < X o O o L K
) N m _.E % T % Eo
Pl | SERRRE
o Z W o No & <
G n.v% _n,m_.ﬁn_/nm%;ﬁ
_r
T
gl M
- N
il o
N ~
o | °
2 = H
F| = ol
% Mo_m M
Cy ® .
NS i
= R 7
__A E
R W P

113




1=

7}

CIAd
o

g e H4d4

3T
a1

AITE}

1. 71&
1M Age HAEA
- 3
o Ay E3
AL

24, 7]
O A=

53
iy
22
ol
"
T *
=
X Gl KT Iy
K N L W ! o
- b w *x - 2 B o ol
KT ~ = o m ~ ! (= = ok
TR N mw.E ~ u o Tr 4o =] R
W= X0 = —@ KM L W x
oS B wom 5% nig g X
<z ¥y Gy Mo =7 )
gl o - R 0 B0 > d
= i { o m =0 A oo K <k gy OH X
X o @ Ho o — =M whmﬂuu_ o = T ® o
T o D _ oS oz o KX
- xl W <R T =0 WM Ho ol o w
A e =g e B M <<k | % g N A
< By R i < O
< T o S i 0 o M X ~
" ﬂ_.E ~ L] ol <K < v
N m O - == H <4 W ok H &
g R K] < Lt
<
47 fow > x o RT
i 03
L3 . oo D 3wy o o] B
il — i T lo
o K ™ 3 @ i i XV
R s 0 8 & Al
o of —_
= & = e o B
‘_ﬂm ‘,UAII % X T X° < x_v_lu_ L4 R < Wn____ s ® 80
o 3 o <0 OE rj nxm_. m%._ﬂm___ B = o_.‘_
~ T A o Ko == Ho Fll = T a K
o ~ o =ipo o Dam B
o Jo s o S R by o T v
W Mo T X A = B Waw Tmau g~ IE b T F
R =~ o 9@ w0 f0® : muﬂﬁiuﬂ 5 B
pE 4, T N B o 358 oBab D )
M- B N [ K . S M,_.A!._._mA_.._m ﬂﬂ@ﬂ = %
W TS 0o~ Mo o U = : N =g BT
gyl Moo N ook A S X —_— o Ewi8w =y MoN
X< X oW T T N3 M ) 3 Ma@_ K w NE K
_ R = W#_uar@; .............. 4]
e T SwEpEt T T et
| me,ﬂAEEEm_nn | N mr T N__H.T 4o o B
L|,|.|r 3 i BT ~ 1oP ~
M.W_JM%W uﬂ._,o_% gy OF 0 Mﬁol_.mfa i ﬁo N oo Mm
Sk o™ B ;
L o e | E Z A 5 ﬁﬂ
IELMIEL L
| — ._Mmuo_.._ | _

114

N
SR O
0" 1K| —|I T




ey s

=

MeE 27 B F G929 3 7|& MLFEo g Qldte] =+
o] 7|&FEE ARAF oF 60~80% =L EA Z/AAH A3 =

AsTFEq A}
-2 SAMEA AAAAY AATFEE 201249 41FY, 203090 76%HU o
2 A oA

AAR R AWE Ay, B SAEA 24 #E AY-ES 20079 3,630
$, 2025d 8,650% 7FA o o

- HT CO, T 24Vt wEel Ui
SAS AAZRSZ AT Aoz AGEHY, o]F st FAY A 7]
Hho] B3k HAmAl 24 Eeste Iy ®uk oflgl Ao e

A7 AsE el Heh Aea HA

=y

ID 7]&2 A2 ob4 gk dA=A FRALY 7F3} 5l
=

- EAOAS] LID Ve AEL BER A= 37, 27, TAAE, IT &oF

s

G Eoko] §Fol BRT ZoE AWEHo HT ol AA §FVIE
1=
B

2
A
N
&
it
ox
o}
=
i
f
jale

- AR YA 7)Hke] E<mE] FHEsle] 1991d o] % ¥R E SClg =2




R TER HE
Folko] HF3 Hog dty
- A BEO YA elno] g YAAE L /F S WA AN
- AAE FAEE HSAFAEANA AAEE, ARAE, SAYH, S1EH
4 533 A4 ZTAE AAS
=54 b E A AE Sy 5 Z2F37| =ZxA AA2HA
w1 o N
Aus B2 EA| EAMA 48 |Zzaw A | w;f;i;‘fa
47 48 z2od| Jlsg 48 49 ("4 cmerdidi
Tz Y A
28 =d=4 £9
A = E
*’ﬁg h_i] 2 s e | AFIEAE | 298 4 47
a H:1 5 = o T2 YT A
REE T
1AL EMedas | SN Ed 9= (A 1
2 o =4 5= A= -rz:i]:s- Al 1 |Asmz ?;jzﬁ Hw
2 TE o] BB /e i Al 2 K
5 o
— e AA AT | A AA GER A | 5 A% Fey dAx
T dedE 43 A5 | dewz oR (A | 0 | 3 sly U B2
Sl /A ”ﬁlf B owrew |al| 1 | aaiemmas
A7 H= 3 | Erimg gy AEE 7& e Haoks
o B
BRI HY | swsme as ar  |*] * | Azzwmsue
a9 HFSAHGE 9@ AHRAE (A3-1AAF-GA 2 AL)
- B9 A /A BEE AT BE 94S AN FES FYE

EA| 7|0 0] HA|-HEf 22
Ecsasiolne = I|E g

0] l
=50
i

123Y 80/6 0] & 22|

AR %
ds’IE S

Nz 2
i

ZR[R OTR] T2l B

’5‘.834 II"L

23t £Al0| A—P“ 2a7E P




N 4 ™ |

o A Y9 =84 H FHAA
- 319 A/ FAlL Ulg, ZEEHe] So] FAHo R Aoty L.

- A EA B AA Aol thete] Z1Ee] o] Bl AAle] W, AdE &
A A2

3. ]S Bl HsHans vagsguces S ARUS U HsHAE PRSI

Al BoNE R 3 EunsAme 87 LS 30% $4 LKz B8 Tavle A
ot eolma At e % S5-E5 ARAILO Hulg ATjE T 7518 Ay

H-2E40 N BAR URREHE U U5 218 AR

HEL:LD 7]tte

=gt Jzlelne 127|8 7

“sl AT L@ B 12 ST 51 S IS A
“H4FIEE HET TN N2 AW FEEM AL T
B SRR 540 N4 7120

T U HE Wg0l 84 88 NE Y

(REXHEX)

o
Jh2d =7 2 REAHIA 553 572834 Dag YATE 2 u
HRHAY AUE 38 TAISQUHE 1S A1)

“H 7] AR S

s an) eTos e aEA B U HET|E

N g nag UEKH 7l

FA|UD 3 Qlmat 75
i 7= e

: 295 80% 04 H2E 93t

(6]
A
U
>
©
ol
Y
™
o)
v
EY
i
[
2
IS
4
o
A
o
2
k)

i ZgAs A A

o &Aooz FAFY] S HAES O 9.

- AEst 2 A3l AHEe AARERE 9 AFE FAFSE AL, FHOl
3 A
[e)

Ao ARSI AN AAEe BAGE HAEA
248 B4 A 35 D S ouA BEs A 7% S
- B J)eET AT AL A 59

BN
ox
N
i
k=)
ot

AR AEr)Ee] S 8-S 53 W Y A 9
- A ST A ARG oA AR T E Ve HESe A Y

- BQE Ao ZEad TE

- FAAQ NS ARE) £2S BEL B A 5

117 SRR OJLIR] TR B2 e X



Fod =

dA714 9 ZlenE

1] A

Am{
=

AA71YE A

}

)
yul

& 93

]

A
Ll

=
T

A ZlEAkd Bt

i+ o x N TR ¥B
= oF T M — &
S S
" A..# ﬂ..U f_w EW z_o Nﬁ R = ._IIVI
i On_ X _.w_ — _z_.a = N s
"Bo T H _ 3 o
W p ~ K (U i 15
o7 T i i W T W YR
AN S O W T
N = = - A H oo R
FosY T o= R o
,_M.W oju _,_.ﬁ o = T 0 B <
oo Xw w & wE W oex
= iy R0 2 o = MR
_ ud o oy
i +ﬂﬁﬁmﬂ  do ME ﬂ%mﬁﬂm,@
v LAk v owm T a1F 4z
> W_E R wm o &m,,%pqﬂﬂ,
i o b ] — T W OE
o3 N S 8 -
- K K S - o O ﬂ ol
& N o N o © N Wow oy BT um.A &=
®oLTEL afew N S
e EH Ty Fooaow = WA STy
AT - T g oy oW
o 2 TR Mo P -
mvm@ w™ T T wmzoﬂmumﬂﬂu = %ﬂoﬂ%.;ﬁ
T B T L
w N [ N = oy ) TR o N T - 0
< Y _zﬁ ) MH__._AW B/ ML T O Bk K WW o oaK A N R mﬁ H o
wr GO T X o B -9 _ N w oA S G
R - - TR O TR
= = B o ﬂmAﬂ'ﬂ_ﬁui = ® g X 1MEﬂDmo@|DE.
o = m WM do g o w KT F FTU SN
ARSI : T AR B R E o e .
_Z_l 1 1 1 1 1 1 AT A—I HL 1
" Goo A

m
2
l

A7 %

AFs 492

3, Jled
21671 0] AAE ]

5

591901, ¢
%

1

| .

Agt vlae] 298 YEhd

guets 5=

1.88(1°1¢°] #elgh= 39 E 7l

]

[e)

3

1

|

of ol A
ol A

<
T

Uepg
228 HA oA 3

2
21 7]

- LID
=

7[R Of-TR] T




A4 o= 3

B
e T
— 0 2 M
wﬁ T S w_m B A
N _,Tu H - i W o
o No o iy =~ X = 2 fo
B! ﬂ_ﬁ_u.a ‘.UAll H_T )y i
,Aluﬂ ~L —_ _.—.L Z_VL IS N EL o
G o w (i~ o © S
= o W v %0 ﬁ RT w W g | 8 | 8
7 —
" = % N o ol 1y % '~ % % <X o
> . iEiic EE 2 |2 i
= &g g 85 K = 2 7 | ® K s
— oo WONw ) RS <
- g ol ) o Hi. 3 | 8 )
__ N a1y ~3 M = S © o
i LR z) = b RS ®
" 5 T = < Ak { B N © o
%4%L_Lﬂm%1ﬂ@ N | T3 o
) zmafrof & ™ =7 b N v | | = A
) %L%%@ﬂ%%% R N B
AR wm o =) o N % W 3 .ﬁ el T
o o R o B = i w |F T il
W= ol my - K ) w = |5 { N
ok N o ~ B T ™ N B o K & o il
o o < w i " op B
lo ﬁo Iy X _ abi] xr = N —
I e M = g AR (T N = I GO C)
= SR WO e i - b T » |7 | il R °
%mfma_/gm_/ = 8 - X < oo BN B i+ ;L ® R
o S o S N T 0 il Oy o < ®|F = K 7
a o & op = - = o) o T X
oy % nooh T N WS T oS oo Mo|® e < T ON©
v Lt%EnomEﬂq.. = |® > | | @ < =
il T+ % T e o [\ % 7
oroE N & = o g™ Dol T 4 i SO o
= o o . =0 g o o = Bolw % oy H
Ny N o) W ; Ho N o o w < o/ =
2w 25 R gl S e
| EREEE. “ul D] ] O z ¥
. A oy o = N o o
~ » <] W W o | ol e N i
_ ® .l ® |5 2| W N -
| < |7 A 8 o A o =
Ho o b lm N 5 | T 2N B 2 Ho 5oE W
T i A G ?Lﬂﬂfy mﬁﬂmmﬁ
{F o iy el
"B - s =8 S Tow w 5
D ~ <~ |5 o) ~ Gl = —
o | 7|9 == PR
o~ Q M B % ~ w3l
T D
O

& le__!

ESNEY
2l ofjLix| 7
sy T

119




>
™
N
fl
ofl
o2
1]
HM

- ZUe A9, LID 8£47)<% /1, LID 74§ A93 7)< A, B 34
o] A 34 7ie e o A div] BFS A=Zes FEH3e
Zol Alge FAY

® 41 A= o] AT 1=z FF

AR gu) =z} £F
dEE s
RS | OaRE | 5% <9 | noeg
AR e
71 A} o)
ekl FEATsN @
ZlEold 2 A o)
A 7| =d g7 o)
AA A o

3. 71& Aol FEA
L] 714 o] T 54

ZA= NTIS A5 2 ZF 23 R&D A8 ARE o] 8&351e] o]Fo]x o,
} o2 KICT 9d7%le] TEIIsA] e A, JAES =384
7F U3 E B8 T8 AR dig AY A F=3

NE AGTe WE 8 Fa &SN FBY B

S Zh AESAE FABAC) UE WE @ FarE D FEeR| 1)
o] o] %o}

Z|EdT AdEEe A, 8 e AE3 Ao tis) AAF

O

O_I..

%, 2

Hﬂ S o{N
e

d

et

B4

SRR OfLR] TR St 7]

b
I

120



o

3d. ZAA &

1. AA4

=
T

SHAl Fof wA&En], 7]

7}

3

hyE

A=

[] LID 71:He A%

At H]

—

i
g

Heful Al

ks

=
—

oxvg 7
)
.

ok
s

7 AETE B

3

by

§_]__

A74A LIDZIH e A el o

]

A Al

=
=

= o] A

[J LID

A

2] Al ="t LID 7]

O 2~
T“l“?’_]'

9]

o 7]1& viA ¥

Nlo

oF

Ho
Ho

o LID Z gl ¢

Nro

e

SRR OfLR] TR Ea T

@ mw g 2l W od ~
IXF 0 K
: AT
o e ) Mw 3 | N . s
\e] 1rL HO m
_z n nmm T " N & mﬁ K
o =\ _ N T 2 =
,Nﬂ o) M,U U_x — =3
IR - B PR A I N -
0 ) Ny
BT gox | H (m s |F
=) o N
oI o ol { < o o s
HX | fore |9 ~ o m
G Tk - S K A G
T Ry Y 2 (xT|p e
- A e =9 @ Rl ,H|1_ o )
o X o jolo 2 Q %O ~ | © a
M | B REolw | Iy |
— X T
Wﬁ g hzn N o A =3 mf w2 e
O .._ AT ]_l —_— __O —_— =] A ;Il,_yl 7A
o <D N ~3 T TR 6 | o
Wi | AT ol |BY T | o
— ) =K jaloliocnl
Be | R, | 3% | By | MT R
0 &H O_E o ‘_ﬂﬂ UT.C Eﬁ X o T ,.__.mo X LM _E
P | Tua | 8 %s | B5 |37 | G |dd
~~ e o K- T nm = 0
- ! B ol _ i | of va i E Q) | B
_.E To A il ~ o) %H o) T HT.E
ok " W | ok okre | Kz | g | o [y
RE | Wk | R || Bx | WA | e |w
5 4 | 2 | B
R 2 M| | T E
N B3 Z0 _ O_Fo mM mo
o N T I I B R
WL X L 5 x o <A o ™
_ @ T« < H Lo o
— oo 39} Te O .
o [

121




o U A

o)

]

Ay

ol me wHedH R WA

D =

I

- L

or
T
._IIH
N
q |
“ﬂo
S
Ny
o
N
03
A
o
| =
&
I
o
= |
do | B
T o
HE %
vl =

FAYA LID 847)% 24l o

)

B

oo i
m N
| R N
| T F
%0 x
T | X | )
RG o
N £
=3
dlo o
w| &
do ﬁw |8
T TS mw M
MM ,m_N m WM_l o
ol S A
r ©
<+
e
| o | o
dolpr| o | T
T | N B <
x| < WM A
| oF
— owu oLo ,Dro
o I R B e
ok o v WL
Jl oo g0 oF
oo o | | g
o ma L
Fr e
o)
e m A=
— <!

p—

oo
~NH
X
BH
o

KR

m IS
5125
do 5| ®
-y
Ko
o S
= | R
[@)) o
<H
2
a 2 =N
SNk
™
N
k o | S
= F
n —
A‘l1 IS
21 2 | %
— | 3 S S
o — <t
_
53
Ho
I~
ol N
YT E| 8
[@p) [q\]
<t
n/\.'/
o S|
T CEEGA RS
5|z
- T m| T
ﬂr‘_on_
d

o =oAL

- "= EPAS] ®le] u}

4.3).

A
it

Aoz Yehd (

o] =
DA

bl A

), 57

]
=

A 73 1]

w2 @A Aol ASLA(ME Z2A7ME3]) 3

M Aoy =7 Aol Jddd=eE

&

Z

122

o b= o (Y Y )



SHEL A

I 43 LID HEo| ofet H]

k2l (USEPA, 2007)

71E B4 LID 7 a7
A AN za | A ze | ugan | oF
H] & H| &

2nd avenue SEA street (Washington) $868,803 $651,548 $217,255 25%
Auburn Hills (Wisconsin) $2,360,385 $1,598,989 $761,396 32%
Bellingham City Hall (Washington) $27,600 $5,600 $22,000 80%
Bellingham park (Washington) $52,800 $12,800 $40,000 76%
Gap Creek (Arkansas) $4,620,600 $3,942,100 $678,500 15%
Garden Valley (Washington) $324,400 $260,700 $63,700 20%
Kenshington Estates (Washington) $765,700 $1,502,900 -$737,200 -96%
Laurel Springs (Wisconsin) $1,654,021 $1,149,552 $504,469 30%
Mill Creek (Illinois) $12,510 $9,099 $3,411 27 %
Prairie Glen (Wisconsin) $1,004,848 $599,536 $405,312 40%
Somerset (Maryland) $2,456,843 $1,671,461 $785,382 32%
Tellabs Corporate Campus (Illinois) $3,162,160 $2,700,650 $461,510 15%

- A|RAH O R w2 Auburn Hills ¥ Laurel Springs A& A HHA o5 2

o

o .

- Laurel Springs A4

- 7120 mlete] oF 30% HIE HZE o4

<% AL F oF 0%t ArET B ERE A7

2p 71&%4] | LID 7€ | ¥v&FEAY | AnlE | FHEUy

#) ®) #) (%) 2 (%)

FABEAE A 441,600 342,000 99,600 23 20
AfrET @ 439,956 136,797 303,159 69 60
TH U = A3 607,465 515,755 91,710 15 18

=7 165,000 155,000 10,000 6 2

A 1,654,021 1,149,552 504,469 - -

£

(

- Alburn Hill A+

[elie]
A
o] &

Z: Reducing Stormwater Costs through LID Strategies and Practices (EPA, 2007))
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e 71&4k2] LID 71& | vgd74Y | A7dug | FvLdv

- ®) 8) ®) (%) A (%)
BAEFA AL 699,250 533,250 166,000 24 22
e T 664,276 241,497 422,779 64 56
A I BT A3 771,859 584,242 187,617 24 25
=z 225,000 240,000 15,000 -7 2
=7 2,360,385 1,598,989 761,396 - -

(3= Reducing Stormwater Costs through LID Strategies and Practices (EPA, 2007))
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(Hannover, 2000)
[ LID 2 &l o3 v edAzt a3
o "= H]A 75 Beecher Water District(BWD)2] CSO A7+ A
- 19943 w= wAIAFo] 91X g Beecher Water District(BWD)oll A= 6,020 7}
B g e AAF

- US$150008 A=3tR oy e AAd A v& Ay CSO Aoz <
& ¥ US$8,0009 Hl&S Azt
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- A&7 AEA AY EH(FEMNGF, 2010), AL AL 7| EH (=
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5. el & Alg A 204k &y
14, AL Aol & AEA &
O AFE HA L80Y S AFEAA G E AxE FHAA SIS oS Fol YEMHA S
o A80¥el e 18 12M/Mel T =T, IM/Me 979 19o] 1743t
100% Foidte =9
ATHAQ0H (G
A 5-34A) 12+ 22k 32kd 421 52 A
14 5 16 32 32 32 32 144
1A Al 5 16 16 16 16 16 80
2A A 7 16 16 16 16 64
24 - 21 34 34 34 34 157
1A A 5 13 13 13 13 13 65
2A A 7 13 13 13 13 52
BA A - 8 8 8 8 8 40
3 5 24 24 24 24 24 105
IR 11 11 11 11 11 55
2A A 13 13 13 13 13 50
A 61 90 90 90 90 406
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[— | = -0
24, AQ 4k AHA
1. AL
o AEIAE 7|8 US| E FAs] i A=
o Ha ATEHRA AAREIAAE FHs=H ALQFH+= A HES 4HAHST, o] &
EgZ AEgGA L AF8E At F AYG4A 2R E &4
2. A 7IHEe] B8 e dTY BA| AL 94
(291 - 99)
1xhd 27ha 3xhd 4x1d 5xhd A
A
b I I - B L =1 B B =) 4 e R =) 4 e R ) 4 e I =) 4 o B |
Nilenlas
g | 481 | 344 | 28.85|18.04 | 61.65 | 39.49 | 45.25 | 27.18 | 45.25 | 27.18 |185.80| 113.33 [299.13
1A E=A | 1.25 | 1.25 | 565 | 6.49 |18.50 | 12.56 | 13.58 | 9.53 | 13.58 | 9.53 | 55.56 | 39.35 | 94.91
1-1 125 | 125 | 5.77 | 5.77 | 1058 [ 1058 | 8.17 | 8.17 | 817 | 817 |33.94 | 33.94 | 67.88
1-2 - - 288 | 072 | 792 | 198 | 540 | 1.36 | 540 | 1.36 |21.61| 541 |27.03
2R 23A | 1.73 | 1.09 | 12.02 | 5.89 |25.69 | 13.36 | 18.86 | 9.40 | 18.86 | 9.40 | 77.15 | 39.14 [116.29
2-1 0.87 | 022 | 481 | 1.20 | 924 | 231 | 635 | 1.59 | 6.35 | 1.59 |27.60 | 6.90 |34.51
2-2 - - 337 | 085 | 721 | 1.81 | 6.26 | 1.57 | 6.26 | 1.57 [23.10| 5.79 |28.88
2-3 0.87 | 087 | 385 | 3.85 | 924 | 924 | 625 | 625 | 6.25 | 6.25 | 26.45 | 26.45 |52.90
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o MMEIA= 847 M L AHF LS F53 AAHF dFE JYggoe=z
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