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==B (BOD 1.0 mg/L, T-P 0.016 mg/L) 2016 08 i 0.028 b
2017 0.8 la 0.023 Ib
(LGS HIt H g 2018 1.0 la 0.035 Ib
x| 2020 0.8 la 0.036 Ib
s
e el N e e e 2017 12 Ib 0.074 I
2018 1.7 Ib 0.063 I
2019 1.7 Ib 0.059 I
0.024 0.044 0.046 0.043 0.045 0.055 0.0617 0.066 2020 1.4 Ib 0.053 I
2016 1.0 la 0.045 I
1.0 0.8 0.8 0.7 0.6 0.6 0.7 0.7 2017 11 b 0.045 Il
PEIE 2018 1.3 Ib 0.072 I
0.016 0.018 0.016 0.015 0.016 0.017 0.021 0.024 p v B ey p
2020 1.2 b 0.058 I
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|E 93t T-P (F2E) 71F 4%

E T-P2| 50, 70, 90 HMIEIY &

T-P 50mHMIEtA

Ch2
(mg/L)

0.023

NYE
(mg/L) (%)

R

6.93%

(s
0.032 0.028 12.80%
0.033 0.030 9.77%
0.049 0.044 10.04%
0.050 0.045 10.40%

CE YO Z HIFY M o ME MEs

SR CH=H Mue
(mg/L) (mg/L) (%)

0.036 0.033 6.65%
0.041 0.038 8.09%
0.036 0.034 4.98%
0.059 0.051 13.12%
0.058 0.051 11.28%

T-P 90MHMIEtA

Ll b CH=H
(mg/L) (mg/L)

0.077

0.089

0.082

0.108

0.122

0.072

0.079

0.079

0.099

0.110

NYgE

(%)

7.09%

11.63%

4.59%

8.22%

9.22%
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SS(kg/d/km?) T-P(kg/d/km?)

0.08

61.60

rH

0.06

146.05

e

KO

0.26

112.42

rH
<
KO

0.25

108.28

0.16

62.09
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D 7.4 518 2 XY wot

| i Ny

- TEN TR EXE(QN

~ AIMMRIH| 155,774 #OHel QA[R[H| : 27,589 HO oy - ot

i

: [ e
S

789.8 13,251.0 13,251.0 1,887.0 32,3214 32,3214 868.1 9,724.2 9,724.2 9,724.2 123,862.1
874.6 1,389.8 2,057.8 1,801.3 2,865.4 4,622.2 3,326.4 3,969.5 4,978.9 2,319.4 28,204.2

A

ro
Okl
ol
Ral

oA
all| Sl
Pal

x| - 566.7 566.7 - - - - - - - 11333
A S 2.3 1.7 2.1 388.5 563.0 113 - - - - 968.9
14.7 151.6 151.6 10.2 103.1 103.1 15.8 108.3 108.3 108.3 8752
Il 1145 75.7 85.0 74.5 88.9 102.0 48.0 44.4 48.0 49.8 730.8
| 17959 154365 16,1141 4,615 350418 37,1509 42572 138464 148594 122017 1557744

rl
i

1,364.6 1,364.6 1,364.6 4,691.1 4,691.1 4,691.1 4,691.1 22,858.1

A

ro
0K
>
Ral

EAK - - 87.5 139.0 293.2 3191 579.8 781.3 912.3 1,178.3 4,290.5
SR - - - 56.7 56.7 56.7 56.7 56.7 56.7 56.7 396.7
S LID - - - 4.5 4.5 4.5 7.5 7.5 7.5 7.5 43.3

A

- - 87.5 1,564.7 1,719.0 1,744.8 5,335.0 5,5636.6 5,667.6 5,933.5 27,588.6




D 745 L Mxy wor

Ll EXHH 2
- HITEX Cf& SXEA|E(

- SWga] 3,736 WotR, A5 HE He: 350 WOk

2 3THA|

Al 2EX|H|
2002 | 2023 | 2004 | 2005 | 2006 2008 | 2009 | 200

s 497.49 497.49 497.46 320.49 320.49 320.49 320.49 320.49 320.47 320.47 3,735.83

47.80 47.80 47.80 30.82 30.82 30.82 30.82 30.81 30.81 30.80 359.10
233.39 233.39 233.39 233.39 233.39 233.39 233.39 233.39 233.39 233.39 2,333.90

HIE =82 - - 950.00 200.00 200.00 200.00 200.00 200.00 200.00 200.00 2,350.00

778.68 778.68 1,728.65 784.70 784.70 784.70 784.70 784.69 784.67 784.66 8,778.83




A2 22

11,281.7

61,931.0
453.3

12,386.2

192,141.8 77,887.2 65,068.6 49,186.0
49,544.8 ,330.
2,820.4

113.3
96.9

e
RIET ot
ZH
&H| : gH|E X 50%, 7|2 40%, X|2H| 10% 123.862.1
- OI EI-E_ H :L [0) X I:||-|:| ()
FX[22[H] : 713 10%, X|LH]| 90% 28.204.2 14.102.1
 H|TEZA CHA : X|2H] 100%
. _ 1,133.3 566.7
o FOIF0Y Bfor : X|4H| 100%
« EX{0F : X|HH] 100% 968.9 484.4 387.6
875.2 437.6 350.1 87.5
730.8 365.4 292.3 73.1
3,735.8 3,735.8
ABMH|2 359.1 359.1
IMIEIE 2,333.9 2,333.9
=N 22,858.1 2,285.8 20,572.3
INDS 4,290.5 429.1 3,861.5
S X2 H|
EX| 396.7 39.7 357.0
EALID 43.3 4.3 38.9
x 2,350.0 2,350.0



Thank you for your attention
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i B
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= 511870 SHY) R S4(497H) E2
245
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v (SN oY SA2 JIE 3 7|8 OA — 718 A

v 244 0ol 82| L3St el - S8 24 M 7|

4THZ FLX|HES| +F LA (B4R Estdatsta, 20204
13 YT HIM)
=9 BOD(mg/L) T-P(mg/L)
INES] 20194 20204 20194 20204
ooH 1.2 (Ib) 1.1 (Ib) 0.031 (Ib) 0.038 (Ib)
[PR=12Y 2.1 () 1.7 (Ib) 0.075 (1) 0.063 (II)
ot=1 1.0 (la) 1.2 (Ib) 0.014 (la) 0.033 (Ib)
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=, ANDPRODUCTION ﬂ

w =

1? PARTHERSHIPS
[FOR THE GOALS
SUSTAINABLE
DEVELOPMENT

G{ALS

&

|| Major challenges || Significant challenges Challenges remain M s0G achieved I Information unavailable

¥ SDGTRENDS

1 MO IERD GOOD HEALTH QUALITY GENDER CLEAN WATER AFFORDABLE AND DECENT WORK AND INDUSTRY,INNOVATION
POVERTY HUMGER ANDWELL-BEING EDUCATION EQUALITY AND SANITATION CLEANENERGY ECONOMIC GROWTH AND INFRASTRUCTURE
REDUCED SUSTAIRABLECITIES RESPONSIBLE CLIMATE LFE LIFE PEACE, JUSTICE PARTNERSHIPS
10 INEQUALITIES 11 AND COMMUMITIES 12 CONSUMPTION 13 ACTION 14 BELOW WATER 15 0N LAND 16 ANDSTRONG 17 FOR THE GOALS
AND PRODUCTION INSTITUTIORS:
o el > ¥

ﬁb Decreasing =P Stagnating Moderately improving 1‘ On track or maintaining SDG achievement ~ ® |nformation unavailable

Notes: The full tile of Goal 2 “Zero Hunger"is "End hunger, achieve food security and improved nutrition and promote sustainable agriculture”
The full title of each SDG is available here: hitps://sustainabledevelopment.un_org/topics/sustainabledevelopmentgoals

- SDG 62| =F0| =2 0lw= =2 o250l 7|2ISIL} SDG13, SDG14, SDG152| A =
HENA =L ¢‘é§EH71|2| Hzd 9!'9-|- olo] > &, /Y EX|0|SHSZ 215t Ex«2 = At

- | U HEfFC] T o5 > E=2H (US|, X2 1} EtSEl0] S °"°‘
- OIZH U XA 2L E 5= U X1AHA7 | (Nature-based solutlons) 7|= &ty

Sachs, J., Schmidt-Traub, G., Kroll, C., Lafortune, G., Fuller, G.,, Woelm, F. 2020. The Sustainable Development Goals and COVID-19.
Report 2020. Cambridge: Cambridge University Press.
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Stream after WWTP
Downstream of WWTP
Highway runoff

Influent runoff to LID
Effluent runoff from LID

15 20

25

30 35 40

Microplastic concentration (particles/L)

Polymer percentage (%)

20 A

60

40 A

o] O o oISt == = X = ™ 5 = =
v FHegd I HIFEQAANAM CHAet SR DHFLQLASH(O|MIEEAE, Q2E, SN, 52 &) =
= x| =1 &= o =
v 0 QE=E= 2ol 28 o MEA H3d g
HE=oH 4 ot
=S dl= (] = 5 T = Ir
v DEIASEH 224 L WIV|E 2 (CiYst 2A71'32| 2ojH 2| HR)
= = 210|& 2/(2021). Characterization and comparison of
v OD|ZUQUZE! giAiS) Ol HHEQ| QIHIEZ| 1= =019 2(2021). rizati par .
log OE= 2o X HE = HE | ;L:'; microplastic occurrence in point and non—point pollution
v O2AQHEX] HI=A 7= M2l sources, Science of The Total
IERB=E == 71 85 Environment(https://doi.org/10.1016/]j.scitotenv.2021.148939)
Point Acetaminophen Acetylsalicylic acid Caffeine Carbamazepine Diclofenac Naproxen
P Ty y P P
1 Inflow 423.21 376.79 498.11 93.24 62.18 1,122.01
S 2 DNR 74.02 23.10 14.92 78.99 60.31 108.11
382 PPCP 3 DENIPO 72.14 ND 8.72 60.32 57.08 85.33
4 Outflow 59.25 ND ND 43.11 54.70 63.72
5 Stream 46.79 ND 85.50 38.64 55.98 221.96
Point Acetaminophen | Acetylsalicylic acid Caffeine | Diclofenac | Lincomycin | Naproxen | Sulfamethazine | Sulfathiazole
1 Inflow 312.45 102.19 50.31 53.40 192.98 39.41 321.51 32.95
SX| 28Y PPCP 2 Deep_Marsh 41.76 53.68 35.74 33.86 141.47 37.88 307.49 16.60
3 Outflow 40.54 25.10 35.72 ND 128.73 32.75 169.09 15.56
4 Stream 137.40 24.49 63.31 ND ND 20.97 ND 4.82
WPET WPE ©DPP OPU ORubber 0 Others
100
Raw WW
Treated WW
O U HIMQY O|HZ2tAE

Road runoff

Highway runoff

WWTP

Stream
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v HFStEXMEAEL THET RYFH 2F 50% XX[(FEAH A2 &E2], 2016)
=X 28 2/(2010). st+-SEXMAE Y72 SR 7|0, St=
- S35 A NMS QA StHIAY s sz Heuns
Adt E 2. st oy stTIUMaAAMd dRrT HE HE
- = P W fk vn) FRE ) 8(%) SRl f o] PR PR(%)
v’ 21 #4 s o 2 B
g 7 o s 82.9 0.9 109 74.2 27.8 40.2
o ¥ 2.0 0.1 39 11.7 3.9 9.0
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® Aeration
® Clarifiers
" Grit

= Screens
= Wastwater Pumping
¢ Lighting and Bulidings
' Chlorination
Belt Press
Anaerobic Digestion

» Thickening

Return Sludge Pumping

Gu VY, Li V., Li X, Luo P, Wang H., Robinson P., Wang X., Wu J.,
Li F.(2017). The feasibility and challenges of energy self-sufficient
wastewater treatment plants Author links open overlay panel,
Applied Energy, 204, pp. 1463-1475

N

0 20 40 60
HRT (hr)
(d) TP
UX| L1} ZZAR(2015). AIEO| HE 5=
PN *H‘—’S%*HEI”OI Ne| 28 B3t
17(3), pp. 311-319.

3 1 Energy consumption (KWh)

Process flow rate (m”~d") 15 150 750 1500 _ 3000
Oxidation Ditch 1291 1527 2508 3709 6061
Trickling Filter 1269 1309 1420 1537 1754
Rotating Biological Contactor 1442 1466 1506 2060 2275
Compact Sequential Batch Reactor 1250 1863 4265 7288 1332
\Waste Stabilization Ponds 12 36 76 104 144
Constructed Wetlands-Lagoon 12 36 76 104 144
Constructed Wetlands-Chlorination 1193 1216 1256 1284 1324

GRATZIOU, MK.,, TSALKATIDOU, M., KOTSOVINOS NE.(2006). ECONOMIC EVALUATION OF SMALL
CAPACITY SEWAGE PROCESSING UNITS, Global NEST Journal, Vol 8, No 1, pp 52-60.
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Mechanical
cleaning

Primary
clarifier

Sewer system

Biological
treatment

§

I

Thickening

T co,
(Energy)

CH

a

g N

Anaerobic
digestion

II.E eawag, Empa, ETH Zurlch(www eawag ch/)

BN

Gas tank

Dewatering

Sludge
storage

§

Secondary
clarifier

§

Sludge incineration
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«  AI2XHIX] BEHEE

v 9E~5E: AAXHIX] ZAZEH(YUE IHY ELCE Fl) > “X|5t5= 0| MY LM URE 7| HRE”
v GE~8E: AIEXHHX] R §E H EAMNT(OHHE s FREF HIE)
- He|lE ?let ME=oHA
— XI5t 018 U J|KQER QIS 47 HE ZAL
— SYE HIEAA =EEME 28
— THAY SHUEHRE 4 2 AEXHHIX] ti=251E NBS 7|2 22|
Clissifisitian. Tomato Paprika Cucumber Strawberry Total
(N=20) (N=20) (N=20) (N=20) (N=80)
pH 6.31+0.68 6.15+0.59 6.38+0.28 6.39+0.77 6.31+0.60
EC 4.43+0.99° 3.85+0.85" 332+1.02° 1.50+0.76° 3.27+1.42
NO3:—N 430.61+139.02* 344.66+115.36" 299,31+117.93" 143.87+86.29° 304.61+154.78
NH;'-N 10.63+4.78 9.76+14.22 10.34+17.83 12.40+14.88 10.78 +£13.60
PO4P 52.314+23,60°" 69.82+56.49* 40.15+19.07> 20.25+15.00° 45.63+£37.06
K* 520.76 +137.21* 501.01+398.15* 333.78+115.22" 148.16 +£103.79° 375.93+267.01
Na' 89.15+57.19" 107.76 +66.23" 98.07+80.27" 31.54+23.33" 81.63+66.43
Mg 133.38+45.81" 114.96+50.35" 108.17+68.76" 32.00+26.00" 97.13+62.71
Ca® 341.10+128.49* 446,56+ 329.00" 213.79496,77" 125.56+70.19" 281.75+220.35
Sit' 36.39+£21,82%® 46,02+29.09* 24.74+13.05> 12,75+7.13° 29.97+23.00
Cl 82,82 +80,29* 92.65+58.19" 51.32+32,54% 36.00+42.05¢ 65.70+£59.82
57 177.21+88.81" 199.63+137.13" 114,27 +78.08" 46.45+48.57° 134.39+109.80
HCO3 35.76 +48.39 23.36+40.87 37.05+38.25 27.13+23.78 30.82+38.55
Fe 1,10+0,79% 1.02+1,16% 1.58+1.23° 0.70+0.91- 1.10+1.07
Mn 0.15+0.09" Qi iEnist 0.41+0.57° 0.19+0.30" 0.21+0.34
Zn 0.32+0.20 0.26+0.28 0.45+0.36 0.36+0.36 0.35+0.31
Cu 0.07+0.08 0.05+0.05 0.08+0.06 0.11+0.28 0.08+0.15
B 0.76+0.41%" 0.61+0.31" 0.89+0.45" 0.27+0,28° 0.63+0.43
Mo 0,034£0.01%* 0.01+0,03" 0.04+0.07¢ 0.03+0,03% 0.03+0.04
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CLEAN WATER

AOSHAES “Ensure availability and sustainable manage
ment of water and sanitation for all
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umdDCC

7 % m — é Climate Change 2022
- L= Impacts, Adaptation and Vulnerability
Summary for Policymaners

(~, olo| 7|=pstz Qs
J|E Q8o LiEtict

Impacts on Impacts on Impacts on

water scarcity and food production health and wellbeing cities, settlements and infrastructure
Animal and  Fisheries Inland Flood/storm Damages
Agriculture/  livestock  vyields and Heat, floodingand  induced Damages to key
Human  yater crop healthand aquaculture  Infectious malnutrition Mental associated  damages in to economic Confidence
systems scarcity production productivity production  diseases and other health  Displacement damages coastal areas infrastructure  sectors in attribution

i to climate change
@ High or very high
@ Medium

Global 9
Africa g
Asia 9

Australasia

Low

Evidence limited,
insufficient

aoo o£ .{.‘ i

© & e e
=) (=] = O
1) & e e @
6 g a a assessed 6 6 na Not applicable
South At @ 6 © @ = @ O @ e
we @ O @ O @ © & e
North America 9 9 9 ° g ° ° ° ° Q impacts
Small Islands g ° ° ° Q ° Q Q e Q to hum??bs:;ystems
' in pane
Arctic 9 ° ° ° ° ° ° ° 9 = Increasing
Cities by the sea 6 ° o ° Q 6 Q iargggrcsg
Mediterranean region ° ° Q a Q assrzgged ° + Increasing
Mountain regions 9 9 ° ° ° ° na ° a ?ﬁéj%%itiue

ot
n O

A
H
¥
rn
N

2F : human systems (IPCC ARG, 2022) > 6
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Countries most affected by extreme
weather events (2000-2019)

1 JPuerto Rico

Myanmar
Haiti

Philippines

Mozambique

The Bahamas

Bangladesh

Climate Risk Index: Ranking 2000 - 2019

e B 1-10 B 11-20 B 21-50 [ | s1-100 [ | >100 [[] Nodata

ftalics: Countries where more than 90% of the losses or deaths occurred in one year or event

<1 2l> Global Climate Risk Index 2000-2019 (Germanwatch, 2021) 7
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CLIMATE CHANGE
Interference »| and VARIABILITY
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Sensitivity
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of Climate Change Impacts or Effects
via GHG sources *
andsinks Tl g
Expected o E—
Adaptations
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20154 JIE — Set the scene

Operation of 15 multipurpose dams across S. Korea

> S o A-I T T 201425 -I 2015 JI-II 1. Total water storage capacity (1 million nt') multipurpose dam
2. Year-on-year water reserve rate (%) 1.87
AL =
XNHE 752 HEHEH H-2= 20% 2.433 ‘
o (c] e : Chungju
OI c’l-E = O-I xﬂl t:ulﬂpumoudam multipurpose dam
2.67.7 Yy .
0 -
—_ B 1 Daecheong Andong
E 50 ] ] multipurpose dam multipurpose dam
— 100 - ;;;30 1.1248
8 150 4 . 2.56.6
% 200 b Raintall s — Siika
- ryeong
o N ater Storage Level multipurpose dam multipurpose dam
100 80 1.117 1.595
] Waler Level 2: 329 2. 65.7 .
—_ 0 7_ Normal High Waler Level— T5
R oo TR Yongdam Gunwi
— 1 S multipurpose dam multipurpose dam
© 704 & 1.815 . 1.49 ’
[0} 1 2.403 . 56.
é 60 - o5 % 2.56.1
2 50 P Buan Buhang
@ 1 60 multipurpose dam multipurpose dam
£ 404 g 1.50 1.54
wn J T 2.603 2.65.2
5 30 55 =
o 20 N Juam Milyang
= e S 50 multipurpose dam multipurpose dam
10 — . . . . . . . . 1.707 1.74
2 2 p s o o o Q 3 s o Qo 2.695 2.772
§ & & & & & & & & & & &
2 2 2 2 2 2 2 2 2 2 2 2 Jangh Hapcheon
S o S a & o & a S o S o mulﬂpum'p;udm ‘ multipurpose dam
o K ater - 1.191 , ,/ 1.790
Data from K-water Dam Information System 2.715 . 2699
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