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0.6~1.2 1.6~2.7 0.8~1.6 0.8~4.1 0.826~2.549 0.000~0.013
(T 0.8) (T 2.2) (=R 1.1) (B 1.6) (M 1.644) ("t 0.004)
0.4~1.8 1.9~2.2 1.6~1.9 0.5~2.8 1.171~1.498 ND~0.014
(EMC: 0.6) (EMC: 2.0) (EMC: 1.8) (EMC: 1.2) (EMC: 1.340) (EMC: 0.011)
0.5~4.2 1.9~9.4 1.0~4.3 0.5~1.6 1.210~1.651 0.000
(EMC: 1.0) (EMC: 2.7) (EMC: 1.2) (EMC: 0.8) (EMC: 1.346) (EMC: 0.000)
0.5~2.4 1.7~9.5 1.0~3.7 0.2~104.7 1.210~4.704 0.012~0.195
(EMC: 1.4) (EMC: 4.4) (EMC: 2.2) (EMC: 57.8) (EMC: 2.056) (EMC: 0.104)
1.0~7.6 3.4~13.1 1.9~4.4 1.7~160.7 2.410~4.186 0.005~0.249
(EMC: 4.4) (EMC: 9.2) (EMC: 3.3) (EMC: 86.0) (EMC: 3.432) (EMC: 0.155)




&= 8.5mm/h

0.6~1.9 1.0~2.

i 1.9+3.1 0~2.0 0.6-7.5 16263283  0.000-0.029
(B2 1.0) (®225)  (BZ15) (B 2.0) (B2 2416) (B2 0.007)

Z=7t0af
RS 0.6-1.3 2.8-3.9 2.2-2.5 0.8-8.6 14451795  0.014-0.038
2o 5 smm/he  EMCI08)  (EMC:35)  (EMC:23)  (EMC:22)  (EMC:1.568)  (EMC: 0.025)

Z=7t0af
°§‘€|1%;Z'§E}m 0.6-1.2 2.2-3.1 1214 0.3-1.0 23712736 0.000~0.006
2o 2 5mm/h  EMCI09)  (EMC:2.6)  (EMC:1.3)  (EMC:0.7)  (EMC:2.492)  (EMC:0.000)

toag:
ool 0.5-11.0 2.3-37.6 12-132  04-890.0  2.208-5570  0.015~1.013
2= 27 0mm/h  (EMCi6.8)  (EMC:229)  (EMC:77)  (EMC:4784)  (EMC:4.169)  (EMC:0.645)
Ili%l,fo] omm 0.7-3.2 2.0-8.1 1.1-4.6 06-1130  2218-4402  0.000-0.178
= (EMC:1.9)  (EMC:5.6)  (EMC:3.1)  (EMC:46.0)  (EMC:3.954)  (EMC:0.069)




AL E

= o
Ton-_I_

(6E~128)

PALSEN PN
(07 03 04)

g 2%t
(09.29~30)

f: 24.5mm
XI A|7f 7hr
A|HZE: 8.5mm/h

22 43
(11.08~09)

242 53}
(11.30~12.1)

THJA-3)

BOD(mg/L)
1,129
(8= 1.8)

1.2~3.4
(EMC: 2.1)

0.8~2.5
(EMC: 1.4)

1.0~7.0
(EMC: 3.4)

0.8~5.2
(EMC: 2.5)

2.3~3.8
(WA 3.1)

3.6~10.7
(EMC: 6.9)

2.7~5.0
(EMC: 3.8)

2.4~8.0
(EMC: 5.2)

2.8~9.7
(EMC: 6.5)

1.1~2.1

("W 1.7)
2.4~55

(EMC: 3.6)

1.82.3
(EMC: 1.8)

1.4~4.2
(EMC: 2.8)

1.3~4.2
(EMC: 3.1)

1.1~14.2
(8t 4.6)

4.4~152.5
(EMC: 50.8)

1.5~15.6
(EMC: 5.6)

1.4~37.0
(EMC:13.9)

1.1~74.7
(EMC: 32.0)

0.648~2.419
(8= 1.733)

0.941~2.030
(EMC: 1.757)

1.267~2.616
(EMC: 1.866)

1.459~2.779
(EMC: 2.241)

1.964~2.927
(EMC: 2.515)

0.006~0.070
("= 0.040)

0.054~0.330
(EMC: 0.173)

0.023~0.111
(EMC: 0.056)

0.018~0.235
(EMC: 0.100)

0.013~0.127
(EMC: 0.081)




(07.03~04)

(09.29~30)

7|'O 3x|-
(10 '|O~'| 1)

YR 4=t
(11.08~09)

0.04~0.096

F
0.9~2.0 2.6~4.9 1.3~2.6 1.2~8.3 2.246~3.466
(8t 1.5) (B 3.6) (W= 1.9) (= 3.7) (M= 2.825) (T2 0.063)
=70 2F
S 1.5-3.2 4.2-8.6 2.6-4.3 3.7-437 2462-3451  0.060~0.252
AT 6.9mm/hr (EMC: 2.7) (EMC: 7.4) (EMC: 3.7) (EMC: 32.6) (EMC: 2.855) (EMC: 0.200)
E~vAiel=1]
°7‘§|1§7531 me 1.0~2.4 3.2~4.6 1.4~2.1 1.0~6.6 2.789~3.432 0.031~0.200
|2 16.7mm/h (EMC: 1.5) (EMC: 4.1) (EMC: 1.8) (EMC: 3.9) (EMC: 3.206) (EMC: 0.081)
=IOz}
°;§|1j’|',ﬁoz'g[:‘rm 0.7~1.8 2.4~3.8 1.0~1.6 1.7~7.1 2.971~3.624 0.044~0.098
AUZE: 4.4mm/h (EMC: 1.7) (EMC: 3.1) (EMC: 1.3) (EMC: 3.7) (EMC: 3.223)  (EMC: 0.069)
vl ier=1
O;;jif’fhrfm 1.2~6.6 2.5~8.3 1.5~3.8 1.3~36.0 2.957~3.658 0.017~0.243
AUZE: 14.1mm/h (EMC: 4.5) (EMC: 6.5) (EMC: 3.1) (EMC: 19.0) (EMC: 3.441) (EMC: 0.173)




22 17}
(07.03~04)

2 23}
(09.29~30)

4% 3kt

(10.10~11)

2 47t
(11.08~09)

=242k 43.6mm
KIZAIZE: 16hr
Z|HZE: 6.9mm/hr

ZE422F 23.5mm
II*APF 14hr
CHZE=: 16.7mm/h

=42k 25.8mm
KIEAIZE 4hr
Z|HZE: 14.1mm/h

1.2~2.2
(= 1.6)

1.6~4.2
(EMC: 2.7)

0.9~3.6
(EMC: 2.2)

0.5~1.2
(EMC: 0.9)

1.1~3.8
(EMC: 2.9)

2.3~4.7
(Bz 3.2)

4.3~12.2
(EMC:10.2)

2.6~5.6
(EMC: 4.4)

2.4~3.0
(EMC: 2.7)

3.9~6.4
(EMC: 5.5)

2.6~5.3
(EMC: 4.4)

1.1~2.2
(EMC: 1.6)

0.9~1.2
(EMC: 1.1)

1.4~3.0
(EMC: 2.5)

0.9~10.1
(™A 3.7)

5.9~135.0
(EMC: 77.5)

1.2~15.8
(EMC: 10.5)

1.6~3.7
(EMC: 2.5)

1.2~23.7
(EMC:12.1)

3.029~4.267
(T 3.706)

2.419~4.382
(EMC: 3.238)

2.909~4.186
(EMC: 3.673)

3.379~4.152
(EMC: 3.753)

3.134~4.363
(EMC: 3.969)

0.052~0.274
(W 0.137)

0.070~0.404
(EMC: 0.282)

0.024~0.193
(EMC: 0.115)

0.065~0.082
(EMC: 0.074)

0.026~0.168
(EMC: 0.128)
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*Hydrological Simulation Program-FORTRAN, HSPF, ***Digital Elevation Model
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gxl_id " -_l'l'Eo":li_'l T Verygood Good Satisfactory ~ Unsatisfactory
= T Hycrology/Flow <10 10~15 15-~25 >25
_ N _ Wiater Quli <2 25~40 40~70
- - BN S STAEELD), T 5 SIYE=60) N2 ¥8 Y
- 2OJl0| H=uE F Mokl /s 1.890 | 0.629 | 1.595 & 3.361 | 2.229 | 0.022
SIM 1.716 | 0.732 | 1.084 & 3.794 2.565 | 0.027
0/S 110 | 0.86 = 1.47 089 | 0.87 0.80
1.000 T - I 03 .
Observed — Siundstad Oberved — Simndsted Obiserved — S grad
o RMSE 3.03 | 065 | 1.27 | 13.07 | 1.54 | 0.03
~:= 0 3 3 Diff.(%) | 9.20 | 16.41 | 32.03 | 12.86 | 15.04 | 24.66
& 3 5
; < ]
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¢ Tre Yo = e Tt CED 2.422 0.9 . 6. 2.457 | 0.035
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? 100 - 80 -~ b4
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- < < b
M . 8 " a 02
% 2 a2 RMSE 3.94 | 0.71 1.51 | 18.06 | 1.13 | 0.04
-

0.1
0.1
0+ : 0.0 ; 0.0 == ¥ > :

163 16712/31 1712731 1871231 19/12/31 2012730 | | 16711 16712031 17713081 181201 19712531 2001238 | | 1671 16/12031 1713081 1812531 1912431 20/1236

20

Diff.(%) 5.93 10.58 | 20.69 7.85 9.39 9.53
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QISEX|: 17§24(50,331m?2) .
o ZFAK: 6714(70,875m?2) .
o AHES: 37§4(171,000km?) .
« JiH|2 2 177HA(1,140m) .

« S| 3.11km?
« EX|O&E: 6.33km?

QIZ&X|: 17§2(36,076m?2)
EIAFK|: 12704(72.801m?2)
MHES: 47|A(785m?2)
JHH|2 28 19744 (1,555m)
S12]: 8.51km?

EX|OJE: 13.42km?

PO a2
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D SR BeaHE, b ST 2
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RISEX|: 274£(120,050m?)
LID: 371 ARA(1.44km?)
FIARK[: 1702(13,158m?)
JHH|2 S8 227H4(1,216m)

S| 2.77km?
EX|O|£: 8.09km?

HIHQE XTHE (R

CHE4(2)
174 : 7t Q4 A TA| M8

dl=

WS AH

QIZSX|: 27HA(165,010m?)

XY Al 17§14(800m3/hr)
JHHI2 28 2174A(1,077m)
S| 6.96km?2

EX|O|E: 8.64km?2

ABEH
UD At
A A
RUZESK|: 37MA(154,167m?) AN
e B

FIARKL: 1702(10,314m?)
JHH|2 S9: 20714(1,102m) =
1gta]: 7.83km?

EX|OS: 7.61km?

ST 2R Hagln, 5 TS e
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6.4 HIHQY X{Zt L0 2 S B

M
A
5 e QIZEX|, LID, EALK| CHAHO|| 2 XNZbzf

SS(kg/day) 3803 23.88 3271 79.05 38.12
T-P(g/day) 3064 3261 3124 156.32 R.12
SS(kg/day) - - 4349 - -
T-P(g/day) - - = ) )
SS(kg/day) 2522 4542 122 176 -

T-P(g/day) 16.26 33.18 095 29.74 -




6.4 H|X QX X2zt CHzHY| M2 S} 2 A

—

20 RAEA

1

HIZRE M2t i

+ &= BMPs, & BMPs CH0f 12 X2i2

O o

SS(kg/day) 262.45 115.24
T-P(g/day) 259.36 908.72 358.24 1,456.95 1,124.19
SS(kg/day) 2,456.93 12,380.81 391523 4,929.03 6,224.72

T-P(g/day) 1,127.46 6,330.11 1,84547 6,399.06 6,584.15
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XHEH
Al

Hl [ = )
Cultural SVnergles
sorvices of
ecosystem
Frovisioning Regulating
services

services services

Nonpoint source pollution control

oMA0

H

7 98

20¥f 718X =2
SR 0.368 1
S 0212 3
LEHE 0.111 4
ZOIEo 0.308 2

Sequential direction of approach

Hierarchy of BMPs

Reduce use of chemicals
to the maximum extent
paossible

Elimination

Chemicals can be
replaced  with  bio-
fertilizers . bio-pesticides

‘ En pineeri n o Utilization of structural
R e - non-structural BMPs
to minimize pollution

" Effective rules &
regulations and
technological awareness

Use of constructed wetland.
detention ponds efc. for end
point control (EPC)
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(mg/L) (%) (mg/L) (mg/L) (%)

(mg/L)
¥SUNER o 0 .
(Glotm) 0.023 6.93% 0.036 0.033 6.65% 0.077 0.072 7.09%
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0.050 0.045 10.40% 0.058 0.051 11.28% 0.122 0.110 9.22%
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233.39 233.39 233.39 233.39 233.39 233.39 233.39 233.39 233.39 233.39 2,333.90
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R R =10 M 3u] 90% =l 28,2042 14,1021
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JHHI2 89 730.8 365.4 2923 73.1
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. =M LID 43.3 43 38.9
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|| 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
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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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2I8=0| stX=&E0 OX|= SH(BFI = base flow
index)
e SYUASHH QY AN IFHIN(AMEHE S, 2005): &
MEAEAR SQI 262 2F 57%, 30%
e UMM HEFH™HIH(UZHASIt 0|S Al 2009): BFI=
0.85-0.95 & ZEAMMEA 25| <f 59%
- SO SAOAML FeF WIN(EAEE, 2013): A BFI=
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o MIE=7HH Het
(=5 JI= o = S oSt & Ir
v DEIASEH 224 L WIV|E 2 (Cist 2A71'32| 2ojH 2| HR)
= = 20| 2[(2021). Characterization and comparison of
v OZYQESE ool Ul HiES Y QHIED| A= oIS 21(2021). rizati par .
l 02 OE= 2o X HE = HE | ;L:'; microplastic occurrence in point and non—point pollution
v O|2AQHEX] 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
1 Inflow 423.21 376.79 498.11 93.24 62.18 1,122.01
= A= Xb oK 2 DNR 74.02 23.10 14.92 78.99 60.31 108.11
Ol-_l_I-I E‘l S o= 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
SMSX| S™HYE 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 XMOO Ol M Qo O|M=2AE] 50 |
Stream after WWTP 3928 X HE2S DME=25 s
Downstream of WWTP & 60 |
Highway runoff g
Influent runoff to LID 5 40 |
Effluent runoff from LID 3
I T T T

10 15 20

25

30 35 40

Microplastic concentration (particles/L)
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50% XX|[(5d+Al =AH 2232, 2016)
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Atelstz] 2010 Sh=HHE3|

¥ 2. stH 72 oy st-FEHMelAd SR oS HE D

=3 WEao| S 7|0E, BtEa

0 gk oin] R £ R T e )
2 Az it EE e i
LA i 82.9 0.9 10.9 T4.2 27.8 40.2
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Gu VY, LiV, 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

= = SH o =
19963 'SOH=E FEHUNHFTIE 2 sEHE(SSAER) 2 X2 (™YHR)7t 0HE5H==(500m3/
2 0|2hH AX| FZ > 073 st He SSot-ME|A-0] gk stE 2 0]2H(2018H 7|&E & 3,440
IHAEHEE, S5 7], 2019) 0|&2 0f|HX| HIZ M5 SRT (@
- 0 2‘0 4l0 6‘0
AR olXgAld ZHFE
<3
= = = o o =
— Blol QEF 9l o] 2 HEIZE XMB|Ea8 He 3
— X2|§&8 H| A2 steXeAlde] oHX] A2 =30, & €
— ol — o @
_ 0359 X|HATE X2A[MO| 5120|152 Al=sHH XS} ouEr i
I _ _ = o HRT - TP treatment efficiency
— HENSIME ALY FLIA| XMl &= 0|82 ol X| H|E &5 S R TR s e
8 P p pA
1% 1% . HRT (hr)
BV lAer:‘ft.lon (d) TP
-Clafnfners olx|gar 2A QI(ZO'I 5). HAEO 2 5=
o X% B+S LRl Mol Kol =g W,
= Screens 17(3), pp- 311-319.
= Wastwater Pumping
Chlorination Process flow rate (m* d”) 15 150 750 1500 3000
Belt Press Oxidation Ditch 1291 1527 2508 3709 6061
a7 s Trickling Filter 1269 1309 1420 1537 1754
AnagrobicDigeston Rotating Biological Contactor 1442 1466 1506 2060 2275
Thickening Compact Sequential Batch Reactor 1250 1863 4265 7288 1332
Return Sludge Pumping 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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Sewer system Secondary
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(Energy)
g CH,

g NO Anaerobic Sludge Sludge incineration
digestion storage
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Dewatering

II.E eawag, Empa, ETH Zurich(www.eawag.ch/)
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7 % m S é Climate Change 2022
- L= Impacts, Adaptation and Vulnerability

Summary for Policymakers
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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  yields 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

] to climate change
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Countries most affected by extreme
weather events (2000-2019)
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Climate Risk Index: Ranking 2000 - 2019
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Italics: Countries where more than 90% of the losses or deaths occurred in one year or event
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A REPORT FROM THE ASPEN INSTITUTE
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Figure A: Conceptual Diagram of the Internet of Water
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