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Zone 1

Density  Microclimate  Hydro-zone |
Hydro-zone Factor Factor Factor  Coefficient

] (Fd) (Fm) 1Cgh
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B Auochihonows aramate: shrues. | 1] 0E 08 0,187
B Aunechihonous arass-sheubs 043 07 08 0202 =
0 Aeitochihonous shisbedllowers | 034 | 07| a6 0143 [t
= (rnamental resebush I Li] 13 ans
[ Ornamenial mined irees - 11 14, 030
I Ornamenital mined iress-shiubs 044 10 14 0616
B Ornameriial evergreen shnibe 046 1.1 13 0658
B Autochihonows deciducus e 027 10 14 [k
5 Non autochthoncus grasses | 040 10 (Y] o3t

A= : Bvaluation of water footprint of urban renewal projects. Case study in Seville,
Andalusia, M.R. Ruiz-Perez, M.D. Alba-Rodriguez, M. Marrero, Water Research(2022)
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Hydro-zom
SURFACE TYPE GREEN AREAS
A
Local climate

€g = Fux Fdl x Fm

Evapotranspiration
(ETg)

Abstractions Garden abs.
(vAb) (VEfg)
Urban abs.
(humidity)
Vol. infiltrated <
{Vin) .
YES
Vol. stored tank Vol. overflow
(vst) (vo) NO
L =
IRRIGATION
Volume recycled Garden water Requirement (GWR)
(VR) (ETg=\Ab}
Well water
(Nb)
. " r
JHgakion water [ ion water | urplus | bl ‘
q > meper i
(IWR) | surplus (1WS) ! RWS = VAb-ETg RWA=ETg
! Z |
€ €y 2

Retum to the Matural Water C\x\
[ water remaining in the system

PTo: average annual rainfall

VER: annual effective rainfall
Vab: abstractions or loss volume
Infilsrations

Vin: volume of water infiltrated
VO: volume overflow

VSt volume stored in tanks
Irrigations

VR: volume of recycled water
Nb: net well water requirements.
IWR: Irrigation water requirements

WE:Direct Water Footprint

WF blue: blue component of the WF
WF grey: grey component of the WF
WF green: green component of the WF
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582 /oE m2ot Y, A8 HAS FUL
A REAES AYBORA Bo| AUl ohjet S5
e PP

Water demand

ETg: garden evapotranspiration

Cg: specific coefficient for each garden
Fs: species factor

Fd: density factor

Fm: microclimate factor

RWA: rainwater available

RWS: rainwater surplus

GWHR: garden water requirement

IWS: irrigation water surplus
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1,502.5mm, M9 1,558.5mm, EX 1,560mm <0 & AFoz who 74eks 7
E519ith. WS ARl A Fo) fIXgE BEAoM = A el Tl Skl
2 29I}k WAREY] AR oF 2,680mmE WA F 7Y =2 72 UERfa Q)
o, JAZA 2,442.5mm, Tt 2,367mm, WIAE 2,246mm, 94 2,221mm, &
5 2,222mm, o4t 2,183.5mm, AFE 2,187mm Ao EE 2,200mm QHEe]
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A XEFEA A= ac o]
i) HEEERX|E 4| 2& 36.0053 126.7614 2120.8
NES TSEEXK|T MFA| YT SHEIS27} 35.8409 127.1172 1986.6
ks HEEEXIX|T IHT A DjME 35.3482 126.599 1232
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ST HSEENRE FHA| TISH 35.8545 126.6421 1828
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B 3-2] MEXXIE XAHE 24 e

(9]« km?, mm/Y, ton)

LS e HE(km?) T Z42Hmm/H) £ Z4Zton)

HFA| 204.9 1,990.8 407,840,393
TMA| 3974 2,005.5 796,974,314
QIAA] 507.6 2,198.1 1,115,699,944
HaA 697.3 1,965.3 1,370,426,765
A 750.3 2,085.1 1,564,393,481
ZXIA 546.4 1,877.2 1,025,701,539
et 822.5 2,061.3 1,695,326,079
IOk 789.0 1,976.7 1,559,623,175
57 630.0 1,947.5 1,226,919,181
e b32.2 2,061.3 1,096,976,750
QAR 596.8 2,134.4 1,273,805,606
i 500.6 2,161.8 1,082,074,114
kS 611.4 1,600.9 978,841,335
Hok 4911 1,747.9 858,383,586

A 8,077.2 1,987.4 16,052,886,262
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5,3349RtEo = APgH AT et SRl 7MY w2 352 YR 715.4mm/de
AT

(&9 : km?, mm/, ton)

] BE{(km?) B S/ £ S on)
TFA 204.9 699.5 143,304,194
N 397.4 573.3 227,806,973
QLA 507.6 560.6 284,550,175
HSA| 697.3 688.7 480,241,236
EHEAl 750.3 715.4 536,708,425
TN 546.4 642.3 350,940,335
Ut 8225 692.1 569,196,983
ZIor 789.0 630.1 536,590,313

== 630.0 657.9 414,457,104
St 532.2 664.6 353,676,435
= 596.8 658.8 393,184,757
=& 500.6 675.0 337,886,755
kS 611.4 688.4 420,924,427
SO 491.1 643.4 315,960,833

A 8,077.2 660.3 5,333,721,221
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X3 KEN
A 3,232,000
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O 8,103,000
B 30,160,000
el 19,370,000
N 19,451,000
eng 116,652,000
Elokz 15,612,000
Sxg 9,970,000

s 67,371,000
YAl 15,991,000
23 15,506,000
nE3 28,370,000
ok 32,756,000

2% 408,367,000
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xEd e8> S8 S - o8 7[EtE %]
T 8,341,116 1,173,333 7,699,961 0 17,214,410
T 2,226,897 891,505 1,880,090 830 4,999,372
QIAA| 7,105,527 835,648 10,778,692 0 18,719,867
HEAl 5,699,166 63,628 19,906,603 22,000 25,691,397
HEA| 6,444,394 753,183 21,989,536 0 29,187,113
2R 7,040,025 1,849,447 17,750,556 236,820 26,876,848
e 9,806,688 798,072 15,589,810 0 26,194,570
IO 5,257,420 176,869 10,040,509 30,306 15,505,104
£ 2,254,987 110,036 5,192,292 3,551 7,560,866
At 1,123,744 185,398 5,680,284 4,088 6,993,514
AUMF 2,428,184 599,470 8,483,704 0 11,511,358
i 3,781,323 304,963 11,720,128 1,489,017 17,295,431
kS 4,283,829 371,996 29,690,009 43,465 34,389,299
2o 3,183,460 506,207 8,655,036 85,635 12,430,238

A 68,976,760 8,619,755 175,057,210 1,915,662 254,569,387

X&: Kol SHAE(2023E 7|F)
Asts olg 2 gt
[O& 3-6] X[ok~ 018 SH=HEA)
HBY MSAX|C XKAHE SLA= « b1



e Olged

-

ol
I
ofol

Cf)

I HSMAE ofde AZEX o

o

HBEA A 5134 o]g FBRe AFARE A 147] A2 iR
&, TUET, vUESE FESt] AYolth e ®#oF U, sPHeE &%t
ARERRE 990.859REECIH, o] & 8= 460.4279REE, TAESE 341209
£, 5985 910.303MREEC R, HA| shH4s o]89] tiFEo] 584k 90% ©
el AEEo] L A TAREZ AHH o= HFo] A2 F o= vEhdt)
Agkgs S0 Hd, SRHLE Aggoz A ol8sl= Al YA 5.220M
T, ST 1L705HNEE, SR 10.22190EE, A 2.8059RHE, Al 17.477
WokEo g FHYEct o] 7k At FEAS AL kS ol 8ol diEoR
30, A, AR, ST AfEE AR sHHeE ARSSks ol A,
AN, BQAE, A, et AFAlL 2K, I, Bt 52 g8 59
Sk o]8o] 741*&5411 grol, o A Gofxf= A E Aol T thE o] Higt
o7 A 4 Sl
J?.—?;o* S o]8-2 AFA] 18.454WNEE, it 13.8428 ke 02 FEA|H,
1.78GHIREE, 13t 0.038MRHEC R Aqfi e Uepdth A9 A2 At
TA] 710l AEHE A9er, FAE 37 SHolA shHSe] Aol A
Ao FQ3% Alo=® & 4 Qlth Wt Aol 58S &0l shs o]
sloi, %ﬂﬁﬁ— A, Aok, 388 A8 FHPAAE T UE FYS 59

oz

) rE o ofo

1o
Y
H—[
N
n}
f
er

_4

SUBSE SIS o8O FH 2 HIES S BRo®, A 322,672
£ 95 237311EHECR o §o] B8] ZA ZAHY. o] B8] WA
L 28 gopdol 5YUAAL FHOR SV WS SAlow HHSH olgs
T 9l Ao wekEd



E 3-7] NMAE oide A8

(Tl - eHkE/)

a7 yugs seig &
TFA| - 25127 43.581
T - 46.353 46.353
QLA - 33.096 33.096
HEAl 17.477 322.672 341.935
HEA| 5.220 7.624 12.843
R - 93.245 93.245
et 19.221 237.311 270.373
Lot - 1.582 1.582
_?_7'<_|_ - - -
e - 1.354 1.354
Ut 2.805 6.276 9.081
e 1.705 42.970 44.675
ko - 10.389 10.428
2otz - 82.305 82.305

A 46.427 910.303 990.850
M FHUELERA(023)

M3 HSAR|= AMHE =EA= - 53



H 3-8] SR X[KHE ofxe 0185iat
(9] : m¥/Y, ton/)

SIRIA
AR A frizas WYY | & A8t/
L SEXNX| A oy 289,260 5,004,041
1T SHEF SEET 14,300 336,749
LS SUiRA| SYUES 31,200 186,150
LS EMK SUEF 17,700 105,576
IEE LXK SUEsr 12,300 73,365
I%F | OpERA seigs 25,200 160,289
LS v = aa 58 20,000 119,294
LS v SO0Rt+% SUES 12,000 71,631
LS vy 2tEXA| SYUES 17,200 102,626
S SHMK| SEESF 13,000 77,532
LS vy Y sHE 13,800 82,308
LS NL20N | SUES 11,700 69,806
1T EHKMK] SEET 35,000 208,810
187 | ommeKl soigs 20,500 122336
1T IS SEET 9,300 55,115
L 2YYY SUET 4,300 38416
oy 7YY SHUE* 8,000 52,095
182 | CEERA eI 26,100 165,673
187 B Seig 8400 49,762
T N | SEET 9,300 83,220
L U S 28,000 167,048
I MK %8s 33,000 196,857
L AR SEESF 90,700 541,082
T R SHUEF 8,200 48,880
IEA A7 1M SUES 70,000 417,621
L AEXX] A oy 117,500 700,922
I T ] SUES 37,800 225,479
LS ST SYUES 28,500 169,999
I FA2UH SHUES 34,700 209,510
IE N SUES 36,400 217,145
64 « TS5 +AHO SEX HES flot Y= AL SYYY g



H 3-8 A%

(B9l : m¥2, ton)

SR{A
AR A frizas WYY | & A8t/
IR S ISEON U8 65,100 388,360
TR AOARULES U=, 259,100 14,578,982
T I, sU8S 64,800 2,357,635
T A 8L 60,400 1,657,982
TR MY 5284 80,300 2,172,328
T SRSy U8+ 43,500 4,214,016
TR UM gL 115,000 12,724,569
LA HTUH SHES 9,500 511,213
TR HHQME =28+ 33,000 -
T A7 |UE 528+ 26,000 2,257,920
TR SORISE 28 13,000 -
T TAIRE 5284 14,000 1,357,952
TR ENEYE gL 34,000 4,520,647
T ENE7LSE 28 9,500 -
T DI 28 10,886 -
ZHA YA 28 52,704 3,461,265
ZHA SHEYPE 28+ 13,824 907,877
2 MIEQUSE U8+ 32,600 2,140,968
ZHA LiZFle =288+ 28,080 2,599,986
ZHA| IS SHES 52,900 3,474,131
ZHA SR =28+ 138,240 12,745,103
T AEAYLY S8+ 8,290 529,220
ZHA SEUSE =248+ 16,410 997,210
ZHA 28AUSE 5284 45,960 2,792,889
ZHA SHHREYT SES 79,830 6,932,019
ZHA SHUSE 5284 20,730 1,942,469
ZHA KA REE 528 46,310 2,950,478
ZHA HAMRIN| QA 5284 17,280 1,944,203
ZHA YA gL 172,850 11,351,743
T CHSRI4=X] 5284 140,970 7,980,543
ZHA SHEDFIE =28+ 9,330 883,391
T SHDFRE 5284 9,330 963,700
ZHA Heyry S8 16,410 1,175,665
ZHA L S U8+ 38,8380 2,553,388
T SAIIE S8+ 79,480 5,219,743
ZHA My 528 23,320 1,531,510
2 AEUSE A8 186,000 12,215,333

H3E USRI AMHE 2LA= » 55



H 3-8) A&

©9 1 m/2 ton/5)

: SPRmY/Y) | & ASRton/s)
GRS 51712H(m 5 951994
A A A=Y 83,000 5.219.500
i Al SE8 21,000 781,604
g8%+d NET=EN 0 2,781,
TR ==l SES Y OOE-loA 30,00 905,200
N ;E;¢’g %;o)\ 17,000 1,315,369
QUL | e %;OA 20,000 195,488
A o;ng %HOA 8,640 499,746
o oo =g 9
HeIA| =01 SES 18,74 559,910
= FotF U oA 0 .
LIQIA| Il SEST 29,89 1,366,560
o =2 =)
e | ares o+ e -
T et oig 304,200 2,258,720
i eSS oot o L. 474
B0 S morAR U3 18,100 3,218,072
2=+ = 5 Y e
e 1= OrAR SES 34,90 4,388,461
T ASUYTY EoRA ,
otz RIRIOKAT Colan 47,600 8,288,354
=oi EE};AIP %l:loA 89,900 5,301,194
ZocoTo E':O'lo Oo '
ot XJOFAX} oH A 57,5 1,347,713
-1oTo CXe| ’
Hof7 S SeS 14,618 6,619,640
. =7 | QUE LOIQA y
e Solza 7150 3,621,165
ot 0 =2 39,277 604176
LN FAXE ’ 4’604,
;9_51 ';*ﬁ%I; SE8 49,939 4,874,973
[P IESS, LOIQA 9 . )
S0k S THORART SES 49,93 483,492
offEAUrH oA 6 ’
Hof+ OFAX} oHo 50,97 7,156,721
ot T s SUET 0,524 1 ¢
gor HIOlopARS N 80, 921,492
- ARRR] cojga 10308 2,073,333
T ojorrt s28+ 23,328 1,013,672
Ho7L 7HD°Ixr SE 11,404 044,331
:c;-_,L Fided SUST 11,750 g 781,936
[ ~OFAK} SEo d 1 5, ’
;C.’_El EH§°I§ SUEF 169,344 3220 793
HMUH oA =
ot ey R 34,560 1,382,288
ox=0Oo SHO b2 ;
e B8 soigs 15'(;520 e
ai Of2[4-5 soiga 4530 e
ol otz =oign 11532 912,268
HO1 L_'OA o HOo 10,26 1
[ N ’ 90,30
Sota RRXLA S8 16,761 704,702
T AKX LOIQA 1, )
H0k OIRITIA| SES 5,500 949,669
XK PLIII=EN .
20k STYEeT SES 17,200
= HeFE S
=3 CAOFAKX} ==
T eSTs

5 o
X7 EOIH}O L)
oM s ?t A= MEL =YY
56 + M= A2 58K 283
¢ b



H 3-8 A%

(9] : m¥/Y, ton/)

SIRIA
AR A frizas WYY | & A8t/
=T 7Ix e %8s 11,000 985,804
=T ey SEEST 11,000 908,059
=3 HEAE SYUES 30,150 1,779,375
=T LT A oy 28,000 1,691,045
s o U SUES 11,000 1,547,813
=37 RE1YY SUEF 16,400 1,210,370
fengs oy 7 Y=E SUES 36,000 2,400,757
i e C=INEON) SAUEF 43,200 2,937,459
fags o U S5 24,624 1,237,076
=T ki) AU 28,944 621,899
fas iy EEXNA| SUES 46,359 4,757,136
s SR SUEs 26,800 3,013,470
cuz | s soigs 8,360 3,119,564
=T CH7 A== A oy 18,400 1,526,552
s o SUXEA SUEr 14,350 1,242,734
=T XA SUES 41,140 4,413,063
=T 2L S2ET 22,460 1,696,033
SR e 33,350 2401457
feas o FEEE SUEr 17,570 1,342,744
s i WU SHES 11,940 1,043,839
Sg7 | O oigs 22,720 214,223
b atn o SUEsr 1,548,000 116,449,539
s Ui S2ESF 11,000 1,198,356
e of|= SUEsr 12,500 1,428,336
T HIRpE SUES 22,600 2,867,592
b atn A= SUEsr 19,100 1,760,608
F o2 SHES 23,800 2,260,050
Ut L] SUEsr 10,300 1,316,008
r LR SUES 14,600 1,827,646
e HFAESE SYUES 18,000 5,054,216
e E=+d 38 10,000 1,690,832
b atn Q4 SUEsr 10,700 1,159,940
b xH SHUES 12,096 1,230,598
i SEREA SYUES 289,000 39,656,875
bt 747"'3(1 X SUEsr 1,104,000 51,559,991
axz | skl soigs 59,000 6,127,133
Al SEIMX| SUES 18,100 1,656,918

HBE HSAR|= AXHE 2= - 57



H 3-8 A%

(9] : m¥/Y, ton/)

ZUIA
AR A frizas WRMYYD | & ASH(on/D)

o™
T TOIX==X| %8s 425,000 6,911,305
2T o SYUES 28,000 7,096,604
AFT OHPE(YEES) CECuy 74,000 19,220,505
QLA A ] 28 39,600 3,349,301
QLA Y=Ly SEET 8,121 482,986
QLA o SYUES 26,680 2,155,964
QLA SOK| SUES 39,5688 1,009,468
QLA S0 %8s 10,713 576,426
N oo i 8,640 637,787
QLA UESY %8s 46,310 3,189,796
QLA N = SEET 11,232 935,951
QLA LT SEET 186,000 1,217,518
N | 2z seigs 51,840 1,808,697
oA | ema Soigs 51,840 3149555
N | NI eI 37,497 3,133,403
QLA ) ] SUES 14,688 1,011,689
SN | oI Seigs 51,840 269,418
QLA ST SEET 93,415 7,687,873
=one Py CECRN 12,100 2,805,238
UNT | AR Soig 13,000 877,017
QUAIA PNINPSEON S 11,100 145,392
et LI SEET 100,900 5,253,597
e LF SUET 14,000 -
et CHE] Tl SUET 11,500 -
Yat SUFE SUET 13,300 -
et M2 SUET 8,600 -
s AMARSA SUET 8,900 1,353,542
TFA| M SUEsr 20,700 1,201,124
A ol SUEr 97,200 12,341,745
TFA org= SEET 43,000 3,345,712
TFA| AL SUES 13,200 1,039,033
TFA s SYUES 21,600 1,981,889
BEA | SR o+ 70,000 13,884,260
Al HFHO|HYE SEET 20,000 4,381,582
TFA| T2t SHEr 5,000 237,950
7&';” if%—ﬂ-?—ﬁ ;g 2 25,900 1,974,255
TZFA| Stz SUES 17,000 2,326,875

68 « H= +AHY 2EY HES P 2= gL TULY &7



H 3-8 A%

(9] : m¥/Y, ton/)

SIRA
AR A iz WYY | & A8t/
HFA| MPSESN soes 32,500 916,302
=N N ) SHUEF 17,971 578,343
’“°AI YUY SHEr 9,248 607,360
SSAl MUY g8+ 8,800 325,361
’H°AI oyt ] A2 435,600 63,219,161
HEA SHYrY Y o 55,831 2,281,798
T2 L SHES 51,390 1,621,148
e A2E gL 50,000 365,000
HEA SHEMKX| Ed SES 1,000 343,565
Al A g8+ 94,030 3,517,542
JH"JKI SYY US> 9,650 47,012
MSAl AnCIZSS; =24 12,650 464,718
’H"AI HISARACIR | F|-2 e o 6,000 692,296
I*°A| IO ZIHIZ ) F =24 2,160,000 197,877,085
Sl HFS sYe4 35,770 1,624,287
I+°A| [FEEEN CIST=EN 124,410 5,348,966
HEA HNE2ES 5284 43,200 2,103,203
HSAl LHOIQ4EE =24 15,550 146,000
HSAl | HAEIYERFE N 185,000 3,287,373
HaAl %(’Szﬂﬂ) = U8 432,000 21,494,266
HEAl TAQULEL o o 156,000 3,016,798
x+°A| [=YS)SESN| =oieA 42,330 360,511
MEA YEFeE SHES 8,640 21,024
’H°AI A4 Y8+ 8,640 21,024
X*°A| LIRS sYe4 102,220 827,333
S N SESr 8,640 471,069
"*C’AI SR FIE sYes 8,640 58,400
FEA RS seEs 10,000 -
HEA ? +LH%I SUES 13,470 163,046
’H°AI AN EON] s8¢ 43,020 290,783
MEAl A1EEI"I*E SUES 9,980 -
"*°AI —T‘E* Fl== SHES 9,980 -
7‘*°AI SLKK| SUES 67,440 685,470
S -TW713ITI SHEr 8,640 -
"*°AI St SUESr 9,980 141,000
S 2R SHES 8,640 185,603
FEA AU E SAE> 67,390 2,477 584

H3E HSAR|= AMHE 2EA= » 59



H 3-8 A%

(B9l : m¥2, ton)

SIRIA
AR A iz WYY | & A8t/
oAl 429 seigs 25 920 12875
=n A seigs 14,580 1807371
BOAl | ol sogs 124,410 2219.200
Al e ] SHES 14,510 381,425
A EXEans S xy 9,980 84,315
MSAl | MBllEN mAN | 3uss 3,000 750,367
= AR Hugs 10,000 .
BEAl B soigs 23,400 -
=N esusn soies 40700 3,617,250
= RS gugs 90,000 17,476,626
B8l si5o seigs 10,300 73,000
BEAl amel] soigs 12,900 196,275
=N ol soias 12,000 24,204
o2 N soigs 13,000 1,581,667

X2 FAUSLERA(2023)

60 - H= SAtEe 22Y 282 ffet 2=

(3 3-7] XXAE SR FeARg



2) otz 0]

7 MAE 0|23

()

—_—

A e 35 d82 B2 Zo] 140 Al TR IR S T
w2, R F I VIEes ARl AR A SUF= 1,794,9727°]
™, o] ZheH Ak ST 1764216828 oF 98% oIt mEedtE
3 1=

T u
93170l Efste], A& diFE AN A=ele AA] et A28 5501 olFe]

Aogo] AHOR QT T Au, TEF23578W), ASHH24936%), AT
(21415%) 5 iKb5E A9 AWt Ak FFUFLA/EADS 7120E T
W A, AN, T, HOL QA B AY A FHlo] A4 FFS WL

oM, BRZ $AT, WD, AAT § AR AL WFEATA 927
S0 Ushith oS Aode 44w BE o, A9 U k& B H% 72 5

2 Qs A o (ISl At Al S0l tieh o] 44 FE "ot 9l

[0 oF %O

—

A7t £ ST AE AA AL 268,769,946E0 Lk AlFERE AFAL
85,857,35380% 7P & H5FE Holn, JAIX|(48,667,039), wAHA(42,478,077)
7 1 FHE A= o U et BA Vs, ARLAHIAY 2R BEE vt
Wl A42,811,713), +4542,832,311), ¥513,945,328), AkH(4,150,140)
2 F5H0] AU o= Ho] Aqflil A A9 =8 E/AJo| EaEdtt

H3E HSAR|E AMAE =TS - 61



H 3-9] XKAE Mk

a1
od

[y

2

9 g &)

g oY 2o 0lg=olt Z ard
A 652,807 652,662 0 85,857,363
TAA| 268,423 265,639 39 42,478,077
QIARA| 276,043 275,280 601 48,667,039
HEAl 106,686 105,479 0 14,387,112
A 77,961 73,847 50 10,204,493
ZHA| 84,115 84,075 5 13,209,514
e 101,982 91,114 2,240 13,471,248
Tlo 24,936 23,033 303 4,150,140
Fx 23,678 20,548 130 3,945,328
At 21,415 19,883 0 2,811,713
U 26,361 25,329 0 4,993,137
i 27,179 23,943 518 2,832,311
kS 53,267 53,215 45 10,295,895
2o 50,219 50,169 0 11,466,586
24l 1,794,972 1,764,216 3,931 268,769,946
g2 M4EEEH (20239 71F)

62 + T2 4X1U0 B8N UES

=2o0o=

5
9



AR FAES TE BB IUS A FUSEETAS), 9F FUES
HLEEES) U 59 skl geElglon], WA 3U8S FEY WA
78,454,970%0ck. o] 7hed] FUE HEAMo] 25477704, ALY
24,601 317E, 9% A8} 13,

dol, BUG AE FPAL FISE, TPT W ASEE FAGOR AGIE

TAE FAEe SHAA 7P Aol FEIgH Aldelth A X999 e
GRS, 24,601,317)9F 9% 39EE7853, 13,342,011)E8 9t
37,943,3282, HE AX AL a3H2 4G FES AXF) & AR SXHF
AL Aoy ARE(TAR) AFED, FIdTEe) QR TALS: Al Aok
A ofEste BEAQ AAEAR £ S

shH, HFA(13,855,421, AvFHGR), QAA(FTHE FAA 7,084,245 + AFE
4L 6,390,267), HFHETAL ASA 4,538,038), FAKETE SdE
2,625,890 + 9% TALSF 471,399) 52 sHG M TAE AT gt AR

£ FAlo] 8351 eyt ERZolch 1AE, GYA, FRE O, AT, A
T, A, KRME 52 A Ak AlBolA TAESE S0k vgo] 33, &%
T2 AR 57 AZo] 00 ATl T AdA|et a7t AFoE e AHY
AJAFRHCE,
oo, A5 TYess Al o] Y o7 TALs Ao A o=
AATARL Wik A5 A SAY SRS 7N A du s TAE
oF T AgSHe A9, I AEE ek ZPEo] FE OEsiE & U9
A GoF it

o

~

M3 HSAR= AMHE =TS - 63



B 3-10] AR S84 22 8
(& E/d)
0|2 | A H AMA
| g | o | mees | @ue A HLt
HEAl | 13,865,421 13,855,421 3|-7__§_‘|—¢—
855, B2 | inpeny
241 24,601,317 13,342,011" 37943328 | TS
—TOOTO

QIAAl | 7,084,245 6,390,267 | 13,474,512 ME™-LE
PSI=N| 1,644,882 1,644,882
HEA| 716,414 716,414
2R 471,399 2,625,890 3,097,289 RSP pSEay
2 | 4,638,038 4,538,038 S
ZIok 174,556 174,556
£ 303,478 303,478
e 73,532 73,532
QA 483,736 483,736
azz 0
ke 730,465 730,465
Hor 1,419,319 1,419,319

S| 25,477,704 | 24,601,317 13,813,410 14,562,539 | 78,454,970

R MEEEH|(2023)

64 - = SAIEC 22X HES ot 2= LG TYLY A7



Lf) ol O[3

o

3}

I HSMAE SSokrAl2|Ald

roh

HEA S sk A Aejgegat A4 fAskrs, AAXNEH 2 Aoldake
AldE FEiet Ay mol gt AR A FF/EAPAE F AEESS
1,056,545%/YolH, & SASGERS 865,667%/Y(315.980EE/d)o g AA L) A]
483 djn] {RUslETS T vlwshH MHbR o= oF 80% FoA AHeAldo] 7
H1 Qe AoE B £ glow, ol A Ay SHoME 4 £ 85 7t
13 Y= Qlrh

AVATRE B AFARE AR QXA HIGo] ESlelh HFAE A8
420,135%/9Y, 9ol 367,4205/D2 AN 71 2 sl 7¥ke zke1
oH, AAXNTFE 38,208.68/LE AFT RE UERATE ARE ALERF
207,5205/Y, Sl 143,242%/Y, AAADEF 32,280.18/U2 T+ Wz =
APAAE Ze1 Qo Wz S3E, A, AT 5 524K 9F9] A2
A8 9 B Aoz ArnE Yept 2|97 B4 wigsich

AAAES B 541(38,208.0), w4H41(32,289.1), A541(13,390.3) Al A|He]

oft

b
Rl

¢

&

viZo] e 3, 11 9 AbZolAl vliA A FEE B e 1E4 76
f%jo] HelEln gl o RS 24k Ho] AL Aol HSE WA Helshe

1
1

A QS SBSH YeL Holerk Aol FAAOIA 15,1208/%0] Aol
o, ol FEIFHIAL YFESE A% B45te] Algei GEA AP,
F 31 B 3 BEAE ol A a8 33 AW 4 U

A9 FRSGAY Qmep AFTARONS FOR & £A Adw ArhHow
At Ao SESte HiE XG0 LA glom, A Aolge 54 A}
o] WEH PPS Bk

H3E HSAR|= AMHE 2EA= » 65



E 3-11] XXHE SSotrx2iAg

ror
Okt

& 2/

g & ANE8Y & FeokE AR o8
TFA| 420,135 367,420 38,208.6

T 207,520 143,242 32,289.1 15,120
QLA 139,617 122,900 191.2

CEW 62,386 60,716 13,390.3

EHEAl 56,839 36,927 81.0

A 32,767 26,984 12.5

g 38,248 27,273 189.6

ZIoHE 7,708 7,981 91.6

e 16,855 9,459 29.1

s 8,990 7,956 51.0

e 9,867 8,596 96.7

=T 7,351 6,662 24.9

IR 22,594 20,876 393.7
SO 25,768 18,676 0.0

A 1,056,545 865,667 85,049.3 15,120

Atz ohe=sH|(2023)

66 « 2 +XIA0| B8N YRS YBt BUKT MY ST o4



%’
=)
Q]
=

-

I
=13 ut
-

53.873&/

H

./_’,:
(136.321

Q]
=

Aol

373,482/
oAl ARE &9 oF 14% A=t Aol&E L Q=

(0]

R

&%

1 3A85 A

[

7 A2 3U85 A8, o

1=}
-

&
L

_]

1ol

0

Q-
(¢}

A
RLN

==

sjiet. 1%

o

e
WA 254,0305/U(02.7214),

3l

A

A ARA A=E ©l

=
o
=
=
o

o
[=e]
Q;
o ©
o]

= Aol

(19.66480E) 0 2 Ueh}, 2

o,

o No NH w Ol o X A Mmoo &2
% KT K ﬂlloa_m,Aﬂ Q_o%
— N T o
ol < X o o] o
Wwﬂ_ﬁ SEZnpd SR
EXG Thobx o
KEmE o XgogE X
op M — NE b A RO o

" 9 dﬁoﬁ B 5 of
N o K- 1 of
T = .= Bl ao < NF
u&w.” v_oluﬂ_u o
We X Dy L wm Y
ﬂo‘DﬂA‘;%m_:__ﬂ_E_LM JIW]
~ B0 oo & .,_uu,ﬂo.,MWrL_ﬂ_ V,W
~ o I S~
Do e oo op o "
= BT ol g o 7 5% BF RO g
of X Uo OH_:L_,Al,X ,A_l__oo Lﬂ%,lﬂ
X ~x I~ S
B E T ple HET
peks grdes Bic
PeTl Bytar  oxE
s,.__w_ ) % © T_“OL OH_qq 11_A| Al
= 7 EX )0 ot A Y XX
O IO SR . B
.
Y < oo O%Wﬂ&.%mﬁﬂw
Ezzmmﬁmowoi%aﬂﬁ HMHUA_L%
— Rk - W 9" o -y
£ Bhrx SELERT L4705
0% o g ! AT,moferdloe
< X omoen XKoo om B YR o
Lo R E W TR e i g
T oo Bl ta dPT e
w THolagd TR PwE = oo
R = A B oo 2y W
sE P T o< eg® TLEL
Eio,Aiﬂ@%ﬂ%% I
w < W o H oo X oo B o T

K% MEXX|E XKHE SUXE « 67



H 3-12]

AXIHE SEE

|l
0>-
0
ror
ofor

(9] : £/, HiE)

7oy Zig+ A8 B £ Tj0i8y
TIFA| 71,178 25.980 60,129 21.947 14,299 5.219
A 156,333 57.062 81,239 29.652 9,363 3.417
QLA 54,904 20.040 42,026 15.340 12,215 4.458
HEA 22,464 8.199 17,581 6.417 5,013 1.830
HEA| 11,914 4.349 11,399 4.161 8,147 2974
ZHA 12,327 4.499 10,585 3.864 1,796 0.656
i 27,519 10.044 16,971 6.195 1,283 0.468
Lot 1,036 0.378 712 0.260 151 0.055
FEa 1,269 0.463 1,269 0.463 - -
e 460 0.168 283 0.103 86 0.031
Ut 2,187 0.798 1,846 0.674 66 0.024
o 2,008 0.733 1,583 0.578 229 0.084
kS 2,979 1.087 2,988 1.091 574 0.209
For 6,904 2.520 5417 1.977 652 0.238
2%l 373,482 136.321 254,030 92.721 53,873 19.664

Nz +ELHETY LA 2&F2(2023)

68 - TS 412

lo| 8% $8S



HEAR e S U= AFEUH

7t 9 SR AR

1 =Y SR e

B ATol 59 BUARe ARSEANE o] Wl 45 BN FEFaoR
awlgl opoi Folsigion QhgelY VNt FUAYS A AR(EF ABS B3 A
o Aol el Sepo 1S

BAHHQ W9l AREANE WPTE0R AYsIEon, AR Wk 20234

A2 A A BUAS ARRAL et gk

WF;green ET
A71M ET, = A3 71Nt St ARE E8sio] AZE At & SEADOIT:

WE™" = mool] A48 7% 2 28 5 4% 4% A4 Bold Saios

1) M SUX=(YEA)

© gl 4 Yol B4 BT QUSPAASE 4 A T U
] 9 e

& 33 = FoIM, SE3eAEA]

HBY HEAX|E XKAHE SLA= « 69



A
i
=
i

AR HEPHA §al A] HollA Az ARse 9] do= A9

S 2 2ol W, Agk BN Fpslol A4k AAE B o SR
AR olole] B8 AaalieE Folol BT B Jhed, skeAge AH

RS e AR B e BES TS 34 BuAFoR B Ao of
2% Aol BUAT o204 A BUATE 4wl UG W & Ao
2 B V1R g A% 4B Uefo] B B8 Zolt

BHES BN BIAT AHS So) A4 APE NBES FIFS Bt
FFE PrEEAI AT FEFS VO S5, J19S L 4T B
YR FHOE F251] TG AT FHEL APk oo Asie: o] gE
oA S At AT TiEki, SR 4R olgAEoN ARGOR 7
AgEE SHHS A8Te EFSlel, 2 ADE ABES F FIUS T o
oI BUE, 5UE, VIEHEOR FRE AR Wro 3N BuAI F2oA o
258 egtonA, JUNEO] Ysh: et B FHUNS HoH Bl 22shuA
spsict.

B8 A8 F AAR HEoble B TS| 98 SEEANY T3
A B RSN AEE FEIAANY] M IR PBRRO
AgE Bo| Aeig ¥ thA] SH- S-S0 FUHE FOR BT, o} JUES
Tl Al eon Agsott

% oo ol

(0)

X

B SUREME) A 3

A AEE G BURHGDA) A BAL cheat 2ok

= (I + B + 3HS) - (R
2) B SUR(S)

I M SL=(EEES) M - HIEEXA

m
Mo
O
i
o
=
12

RS A9d & B $F FRE FPY0R welap] o, & Bl
L 023UES 71 AR sl AR, P4 O, A, A& 5 AERESHIE 147)

70 - = fAIEo 22 282 Pt SA= G YUY A7



A2 7 5A9 BF AAS ANACR AEslth £ 2 A9 ) 484
58 BUEE 5 R ns 73@171% 7o) S B 23U AAH0=
Ao R, MEEEANE AR 24 A AP AUshe d 2Ho] 9k

oI 91 A4 2 Aol LI 39 AL 2O AT Az 52
Sl AT A 8 il R8s AYTE dulsiez. A T3
A8 WIS ) A A2 FRE G AREAAAEE Ak g 5
ek ol Uiz Aok SR o) B2 Hol] wjgel, 923 2ol Al
8EIL U AS o8 ATE WA 2Al] B4 9l ettt

98 A B REAL, A A8 5 T A PRE Uow

oK ARERMNE WA & B FH%S Agsidon, o2 B9 A9 U
BF ot 44 BE S22 B B T 4 Ik B e W8S
S| F A1 E 43 AGE Soke o 90 A% A BT oD
et ohfel, G 71FMBRT SR F71] et S B A B A Sy
7 ARRE $8D 4 UL 2ol

AN

l‘

o)

nﬂﬂ Sﬁi
1:10"

Moot g

¢

B 20233 o |aXi+H

800,000,000

200,000,000 672,500,000

600,000,000

500,000,000 429,000,000

400,000,000

300,000,000

200,000,000

100,000,000 35,600,000
0 ——

ge 4z oty

20234 ¥ 9B M 2Hm)

(12 3-8] 2023 M ©io] oK~ (K= kwater.or.kr)

H3E HSARE AMAE =TS » 71



=

202342 71E0R ABEHAAE YolN o IFUCR HREHE W59 @Y
Aelet Ay, 899e 672,500,000n', AXHS 429 000,000n, H<td
35,600,000’ S-8ASHS H95h Y= Aoz IRIEQL) o] Az 7F o
3 ZAHog AAE SFaAsT 7R X3t Aog Y dx /|FE MEEERR L

99l 7+ A RS HERAT

A #9 £x& s £ 1,137,100,000m] o]2H, o] WEo| HJ3 8-GA
THE T FAloto] APgsE %I_Oi AEEEAAE £8 o A A4 428 B

o= T L.

of&et.

JY Al F 7ked sYeE EEEE A HA7do)7] wEe], 2 EiAoA
£ 598 35 B4 A REAS 429,000,000 BHGstgitt. ol
o2t Al ¥ F 598 35 TE E‘Jﬂ% e ] fEATFo R g
o, ol A== & OH% Aat e Al IPgolME 429,000,000m S 71EZES.
2 dE=A HEsi9c

;V‘.: rlo mlo

B 20233 Zt A28 XX RaXMeE

140,000,000
120,000,000
100,000,000
80,000,000
60,000,000
40,000,000
20,000,000 I I I
S AR N RN
T X X X O X MW oM oM ook oth R
KF <0 =1 op ol & K- ol K- <{F W R0
"l M oof ® 0 R o0 R OO R o0 <M M -

20239 A& X=X 82 H3=2Hm)
[T 3-9] 2023 M2 ARE KK QEMY (K2 ML)
I 3-9%= 20239 71808 HEEUAAL 147 Aol EXSH A4A]9 484
FF BLE YeRd Zot}, A 23, AEEHAAE HA AeA]Y F FREASTHES
408,367,000m'e.2 AXF=] e



[E 3-13] 20238 5 AlFE X4k Faxisd

A KX REXZH )
T 3,232,000
LA 25,823,000
QLA 8,103,000
HaA 30,160,000
HEAl 19,370,000
A 19,451,000
S 116,652,000
ZIor 15,612,000
i 9,970,000
b S 67,371,000
olA|R 15,991,000
o v 15,506,000
IE 28,370,000
For 32,756,000

A 408,367,000

A2z AmEE 9570] 116,652,000m'C& 7F} =8 SaA4srs 7|85
A AgegolA 7P 2 HlsE Aok Ao=E Yepgrt o9t g, AFAlE
3,232,000m'2 7P @ FEATTFE Hof, A|F 7F AR L350 Alo)7t AFs]
e 2RI 4= QIt. ofFdt Aol= 7 Al A=A S0} 1, A 27
5ol meh HAsh Ao=E Helth

T3 1470 A9 fEAsEE BARKCR BEASH Ay, e fEAsE
29,169,071, TJH2 19,410,500 VERITE. Hogiat 4% Aol= IF Al
0] Agefo] ml =2 ZhE JRAHA AA| o] GRS & A=, AlTE A
E29] Hapt 2A3hS HojErt

B 20233 2zt A28 Xlolr AIZE

¢

7% 3-102 20234 /E0R HEEEMIE 147 ARS) A5k AGFS vng
ZhE el Zolch 24 3, HES-3US-5US VS-S BE B 4ns
A A B A5t AGTHE 254,569,387m 0% FAEISAT

H3E HSAR= AMHE =TS - 73



[28 3-10] 2023 ©= A2 X6k X4 (K2 KoR-TAIRIE2023)

Al@d AT AREH, 0] 34,380,200mE THY S Aske ASTHE 7]
Saloict. v, FAE 499937202 7K e ASHS BYom, AlZ 7 As
olg T2 Aot JFEL HAT 5 Uik

LY N X[5kr A ()
TFA| 17,214,410
T 4,999,372
QLA 18,719,867
CEW 25,691,397
EHEAl 29,187,113
ZHN 26,876,848
o 26,194,570
ZIorE 15,505,104
T 7,560,866
s 6,993,514
Y 11,611,358
=&z 17,295,431
1T 34,389,299
For 12,430,238

A 254,569,387

A 140 Ale dHe® B4 BAS AAR 23 e AR 18,183,5281,

74 - H5 2AE 28 282 ¢

ron

P SURE AT SRS ¢



FUE 17,254,921'C 2 AFEQIL) o]t &S AT Aol ARSRFO] B
£ odfol= 9 g 4= it

T3 A 3 ARl 1%, EY, DAY Aok ARSRRS Tk AEEEAA| =
ZA| Aok ARgFO] oF 35.5%5 Aok, ok M ARl WA A, B = S
9] oF 7.6%Z 712319tk ol B8 AlF 7+ A3k AR JFHe] o7t TEEEHA Y

BRI 9leg Sl 4 ot

B 20233 2t A28 SRS+ S5

500,000,000

450,000,000 429,000,000 408,367,000
400,000,000
350,000,000
300,000,000 257,796,000
250,000,000
200,000,000
150,000,000
100,000,000
50,000,000
0
ME 2 H=E| X5

(K= kwater.or.kr, MEHTH, X[Sk-EAIHE)

(23 3-11] 20234 F= S8+ 358

202349 M2 52U HS(%)
(M= kwater.or.kr, HEATY, X[okeEAICE)

(13 3-12] 2023H = =8+ 3520 Uiet Hig

HBE MEXX|E XXHE SLRR « 75



a9 3-119F I¥ 3-12& 20234 718 AESEAAE A99 & 353940 &4 33
o H&E Yepd otk AP Ay, Az 429,000,000m,  ASFAl=
408,367,000m’, Alok= 257,798,073’ &= TH% A= FRIEU. o]F HF
eI AEEHEAAE AR & FFF2 1,095,165,073m 02 AFY =it

7 32U HFE AmHEE, 7ol HA| 339 oF 39%E Ao 7MY =

H&S 715019, Al & 37%, Aoke o 24%E AA6tH o] AIEE
A & FF0lA AAok= Add 2E 1T & 9loH, 3%

EQ, A4 Aolg BA MAFE ASATE WA BEF) Y $RL A
T 9om, ABE HrEoR He uiES Yehhs AL B & Utk ol 2
e AREEAAEY B FF T 9 ASH FHOR A 9ot A5k
ER YT TR0 FFAORA FEHT RS HolErh

I 34 SUKIR(5YSS) LY BH

2HE AHIEEF = H H(m2) x CWR(mm) + 1000

3) M SUX=EUED)
1 3 SLN=ELE) 712

YRR A BUATS HREHAAE 7 A2 AAOIN AMgele & shed)
SAm T SERUR 9§ Uold Ausls B98%e] wwke ot o]
A USSP, Ak, BUS AR, ASEEUS AR 5 ofel o
Howle BN BT VYA BT <8} Lokt Alegile] 2 Rtk

B AToE SUodsUA A ARS BESGoN AFER BUSS A8
% TR AL WAk H, 2T e Aol Sl AN 9]
o = 8 A2 Qi ARAPE gl 22 3H0] FUSuEUeS A8,
0 23 o) B4 diEsERIg, 1 % ol AES T Aojgsi
AR Aol8HE BAI] Tl 4 ik



dl

1 3 SLASEYED) Y A

WE'"= 33% - 953

= 3BT AT - T A8 F

£ oA 3 B AESEAXE 7 AlollA] WAYok= QAFOLE, A
7t ¥ 2SS 2A6HA] 9al 314 APgsl] s 12 BRSH He 9 g2
= ozttt ol 9ol AR YR FIoleAEte I Ak, sid AR
o] A7t WREH WRS BOD 5&F ©l8ste] A7t BOD FofgE AFgRlth o|gA
AL LARSH T AR AU W, T 9ol 2 = vWiAEEEE 9 -FH4ed
BOD sX)old WA +2A7|12@H7E B ERFA7HA o185 5k Aoyt
SEh ARtk 7Pgstal, o] sk Aol olds) L¥RSIE IAsh] fIsf TRt
E9 AHS 3 EEA=os Ert

S

=~

tol

M ST A

0

WEP™ =
’ ¢ — G

o714 PE HE seAEe] QRS Kok, )2 HSEAE Wa71EA
o sk BOD HEsER Folsigon], Gt W47 Bl dolt e BOD
FEZ Folelgicts)

HR3% MEXX|E XKHE SUX « 77



o ARSEAAE BT AP

B 7 AEENAAE AF 9910 BUAE B4 PTS539 SHL
2 PESIO] AHSIT, BEATE /R0 T BolAl thi] SAR Bl
S A & AU YL TMoE S, AR G AR 7MY BT
o9 B4 BHQ yejste] RRER AHRAT QSRS theat Zo Aosis

WAL el o] o) Bl AFH S F AS A B
| 2o o Hosigrt. Wb HEE y
Fw AR Beslel PYTY 9olz 7 WA g Hesert
X Aok EAREY A sadele] R Qs @aHel ekt Ao ofelgol
2 Y% BTG FLAOR AFRAL A 147 Al
29 A A AR 5L 712N Bl Fstes s,
YA BYAZ FESIGT. BLA BN BIATL FFF
| BIFS ST TIWL LG A A8
gl RS FEEA FFNSHNY PRI Agalel, YRR
85 Bo] A2 42 HEole 1RE welsidt A8 ARe) Wk A
B4, A5k BAUR, AEEAS V1o e, uk P47 aelz Al 4
gatoict

)

i
2

K
{0 Ho

M
%
[l
(o]
J
ol
o
L
N
lo
O o o\
o

Nl
Int

»oolf
fo

21'4

i,

UA A SRS AR AT 58 o8-S W ERESHeE g2
stk &, = A 5 2 {3 Aol AE85THCWR, Crop
Water Requirement)< 3ot E Q-85S APgolal, ol& YA X =0z
Aosioltt. AE9] w8 - ALAFEE B S3=H visgAClA Al &
ot ARE] FARY=E HigEE F2E 7 o HieE 2 AT T ASAE
SHHof| ofziRo] Slo] WG] AH|7}F ofd AE9] An[Fe R AFFsiltt. i 4
o= sHHEE T ¢ AN ATtk A2 HE 9 s 7ES &8st
o, P A= sl Al FUES RS APPSR SISk

SUA B A= A BEY - WRFY 72 S AEolE, £ AFlA
© THLATIHA AA 2H9d ARE ARSI 3UE8S AR vl HREE
Q 18

=
AZAA Weld gEsiln a3 AGAS] T98 AR8FE A8l BRI



< ARA dla HRES A8sle] SdFReld FARRE FaE =0l AR dvit

USSR W o] 20239 BOD BasEE B8t S Eud

e o AL ASEEAG AT ARE TMOE S, QAR B
UG PO Aol U 5 TS S

ole} T APGAAL AEEEAAE A2 Bl A= 27t K5t 38 B4
o A= ARE FHOE THEIor], RTE B ol§(HMT A S SR,
22 BYEMES 59U IO HEHoR A uu S U=S A

= E2A=E - e .| AU =%l /EHHO
= T2zl = O M X/
ZHIALRE  SHAITION EHIAIRF TIAR
E_l|:A_H| %UEPXE %l:érl_l.%)[: o=2L0o (o?_ﬁg_zllé)e o=2L0o OllTo—c"_?,TA’o‘l
- - _ g3
B o=er - wEa S5d | gk 558, Aok d X5l
o= eHe  oTme | R okeXalE URH =%71|an§§
EEER str=S
FAAH - . -
Sat | =op E!Ei"'a; OB 1 =/E/a/AEMH BY x %%]'fgﬂ
HegsY WR AE
=
3 'glﬁgw-o* N .
zoi Dooap - dEa (PRIQHZ=F M| QHLY) AAA|
SH OEC T OFS | uiEat : [AHEeF QoGigl
oTTo - M oTTo. ° [==rid
(ST MR )
oo/t QELFIH: XR@%%;PE S WRY
- = (o 1=]5{ =13 Hi = = aoT9o3 _ X o\ [=) = =
s gunm | SRS | secisr  wsse: meusdd wwiE soose | SHSE
< ee ) HiEsE: (leéggl)% 2 H BODEAEsE THES

Nz: XA 2y

H3E USRI AMHE =TS« 79



3. MSARI= XX HE A=

7% =4 28RS P ES
I HSXRIE KRR =0 UK MY 2t

ABERAAE 14] A2S tHIOR FUNLS ol83 2
e [ 3159 2ok A% WA 7120 A F A5TS oF 1609 54
NS oF 530] GUYE EOR Uehtom, o] B 48 4% 1

9 7}8ee oF 1069 8HT Eog AMEAT. & Ao Ul 7%
1 AEE 2302 B9 o2 HEebla, Ueix) 380 2

A% SO AE 4 Uk W ogsgoR Few

AlE =8 BARES B, 95ACF 11.269 B), FEAe 10.289 ), %t
T(F 10.23%] B)o] 7F¢ 2 T2 HolH, F3AF 8.909] ), YA 8.819 B),
QA 8.319 B), T 8.129 B) 50l 1 FHE et °of% Age A I
T e 23, STAFS AYst= 4P Fio] ool He Aes A
o wh, AR 2,659 B AE Ul gdidos 2 =4 BiAeg 2,
W7 WA FF HE =4 SR 2700 ARHes g v

N
i
.
olN
i
o
i
i)
)
=1
!
i
=
&
&
=

i
e

(o)
>
2

i

N
T
K

> o
L ol
9

rO
Mo 4

o
ARFS T Adloks 35E Aol YEidth & o] H3AE A F &
13.709 &, ZHRAEF oF 4809 &, B4 Bl oF 8909 o7 719
ZHRL Q] AR (RS- AT DR A= o7 HHoh AT TR,

3ol
3} e ARG A AR 75 o] SUAEY] H1Re Hl 5 Mol

ox 1
JUAG)

0.

E 4
3

[oplE, A% AAHORE 7% FFo] FIA AvlE A I 72 SolA
A =8 BEAFe] B/h GHET glom, ARFSRE@R, e, Aot 94
D)o} A AAFRA, 24, GWI) 7o) Z-E e Rt S SR

80 + X% 4X20| 32N RS

I'



H 3-15] sM 29X At
(9] : ton/H, HHiTkon/H)

S| _ =M SHIX2
o4 i ) e 7ies
= o —_

TFA | 407,840,393 407.8 143,304,194 143.3 264,536,199 264.5

TMAL | 796,974,314 797.0 227,806,973 227.8 569,167,341 569.2
QAL | 1,115,699,944 | 1,115.7 284,550,175 284.6 831,149,769 831.1
FSA | 1,370,426,765 | 1,3704 | 480,241,236 480.2 890,185,529 890.2
Al | 1,564,393,481 1,564.4 536,708,425 536.7 1,027,685,056 | 1,027.7
Z4HAl L 1,025,701,639 | 1,025.7 350,940,335 350.9 674,761,204 674.8
2= | 1,695,326,079 | 1,695.3 569,196,983 569.2 1,126,129,096 | 1,126.1
TIOKE | 1,069,623,1756 | 1,669.5 536,590,313 536.6 1,022,932,862 1,022.9
F22 | 1,226,919,181 1,226.9 414,457,104 4145 812,462,077 812.5

e | 1,096,976,750 | 1,097.0 | 353,676,435 353.7 743,300,315 743.3
AT | 1,273,805,606 | 1,273.8 | 393,184,757 393.2 880,620,849 880.6

& | 1,082,074,114 | 1,082.1 337,886,755 337.9 744,187,359 744.2

oA | 978,841,335 978.8 420,924,427 420.9 557,916,908 557.9
2ok | 858,383,586 858.4 315,960,833 316.0 542,422,753 542.4

A | 16,052,886,262 | 16,0029 | 5,365,428,945 | 53654 | 10,687,457,317 | 10,687.5

POV

I Blaney-Criddle YIS 0|8% T =t Sk LY

ojfl A= MEEHEAAE 147] AlFe] & $8%E melslr] flof Blaney-criddle
Hhio g ZHRERS APFeiitt. ol HAEEEAAE 1470 Al AGe] s 52 7]
o2 HE JIsT VAE gHI 7‘1]—1 | SI7] wiZoltt. Penman %
Penman-Monteith S $EAL 24 ST 5 U9 74847 HQshy, BAlS
4K, 5 B5=0] B 5 F7HQ AAE 1go] =, dEARS] A5 B
2 SHx Zolo| wet Axe] E8H4Ado] S7FE 4= Ut olof wf o 7‘01]
Ae dE h—ﬁ‘-«] 7}‘9-’\44 Al Z_} %"J H| o] IS fAote] Bat7|2 57

H3E HSAR= AMAE 2EAS - 81



82 -

7b Penman &40} Penman-Monteith 34!
O Penman 54

A Y

En - Ol X=X 2ol 2la] 4ET e (cm/day)
E, ' 371SEE wol ofsf AT SWR(cm/day)
A2 o ZRE7|YqHe 7187

y: &=2A44(mb : 0.66, mmHg : 0.485)

O Penman-Monteith 54

0.408A(R, — G)+1 Lrhllf o)

_ T+273
o A+4(1+ Cau,)

ET, : E&394% (m)

R, : ZEEUAMS] & A i}i\ljm ‘day ")

G EY d FEYEMJm day

T: 2migcldA 2 9 ¥ di7]SX(T)

C, : 900=short crop surface, 1600=tall crop surface

C;  034=short crop surface, 0.38=tall crop surface

up : 2mieolelM g F45(m/s)
e, : X8 F 7|k , e, : HAF7]HiPa)
A 2719 24 719 7](0/T)
v ! AFTHEFEA) 45(0/T)

Blaney-Criddle "2 &73*°0M SEEE AT dl AR8ste F94d WHiol
ST A20] AP 283 9] & SJulRith vls NRCSOM 4= 7
ZRAje] et W A Al FAdske Jolw. o] W uls ARA0lA d 2
=9 & aHleY, g8d Ve, 4RARE HE 719 3’47415 7[Eo= siof idd g

otk W WAS T u Mol Yty Wy B Balo] ohfek, S22 B B

3= 272l B8N USS SIF BUNT AN Ty o4



T eI WSk S 9 A
2 QIS 465 Wske QuEoR 1 o
Sh 23t A20] FASKs ke T gloleky AT 4 Ytk AEAY 109
of Fubleke APyl

* rhe
g
i
s
b 2
o
i
he
NS
X
e
ol
i)
oy

¢

o|N
&k Ho

Lb Blaney-Criddle 34!
n n n K* T *P
U= Z“: Z(K*f): (“)
i=1 7

=1 i=1

ol ZuAker APOIME Ho] Al AKKDE SN A8 ke A
8317] 9180 T Ao Ho] Bt Kgke AFRSITE o] ZhS AlbaEo] Al A%
£ ek, @ 04 dslel e "a 5 A(1997.12014 AKX B ARE A

Uz ARE HIBPRYL AR AG6 N St @ IEoR Sigon], g2
EAEE FUT WA P % ABSI

=
YUF J1UATAS BFAY VY AR AFILT, TR EASE 5

d kA
P ARSI o] Ame TV VAR MY ZEOA AlSske F VRS

(ASOS) HlofelE AMS3IAT.
F & AH]S

2 2U5FOE WAn) B PlEmE FASI] ASIIAT, 9T F 20l
U L 2SS AT glolek ANBHS KOSIS F7t 54 ZLolH Ags
L deta(he) B9 A2E o}8slgion, o2 Agule(m)2 Waste] A§H
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& S 9 2HEHU HA(')S o] AEsii. At 2ae & &
A= UERIS. A4 ST § =1l viSe] 7FE A vebder, dA K #h&
2d & 5 e Ak =Ho] miedl, AR A9 =Ho St wE ALl
A AN AR Ioh= vlEE okt

C) HSAY d ST & =62 HIg

7P w2 =89 FHMERRS 201499 93,799(FHE/year)oll, 7HY @2 e
202349] 83,717(RH=/year)olH, 7F} w2 F SHARFS 2018¥9] 155,476(FH=
Jyear)e]d, 7F& 2 710 20209 145,342(FHE/year)o]t}.
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AR A9 = ZAkgo] 7FF ZAL 9L BExFoln, 20149 791(9HE/year)o|2t
7V =8 grog 71 =2 Zrola, 20224 561(FHE/year)olEl= Fow 7K &

flo rr
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o
P =4 P 2a 2 25 =2 P e a3 P
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ZE A2 102t SEAY BB EHE year)
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[H 3-16] 2t Al 107 YL Hat

(&9 - Zhon/d)

?13 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023
ZZA] | 1,970 | 1,925 | 2,200 | 1,980 | 2,012 | 1,922 | 1,840 | 1,779 | 1,931 | 1,834
AR | 9,432 | 9,212 | 9,830 | 9,526 | 9,304 | 9,141 | 9,051 | 9,407 | 9,334 | 9,154
oK | 13,084 | 13,158 | 13,114 | 12,690 | 12,793 | 12,219 | 12,104 | 12,719 | 12,693 | 12,264
384 | 11,138 | 11,003 | 10,733 | 10,520 | 10,232 | 10,106 | 10,067 | 10,668 | 10,604 | 9,975
9 | 7,564 | 7,325 | 7,208 | 7,067 | 7,009 | 6,773 | 6,387 | 7,188 | 7,318 | 7.323
AN | 15,801 | 15,782 | 15,457 | 14,470 | 14,153 | 12,734 | 12,697 | 13,929 | 13,609 | 12,179
Q| 3,592 | 3,366 | 3,334 | 3,005 | 3,057 | 2,907 | 2,874 | 2,736 | 2,883 | 2,763
ZRKE | 1,662 | 1,543 | 1,454 | 1,389 | 1,388 | 1,497 | 1,374 | 1,241 | 1,317 | 1,386
2| 791 647 664 617 583 614 645 574 561 653
A | 2,227 | 2,093 | 1,958 | 1,977 | 2,029 | 2,015 | 1,986 | 2,088 | 2,083 | 2,067
QAL | 2,953 | 2,838 | 2,905 | 2,979 | 2,975 | 2,920 | 2,777 | 3,004 | 3,070 | 2,993
ST | 4,157 | 4,114 | 4398 | 4,174 | 4,033 | 4,101 | 3,990 | 4,147 | 4,256 | 4,202
I | 9,381 | 9,259 | 9,698 | 9,627 | 9.684 | 9,458 | 9,173 | 9,086 | 9,058 | 8,996
ol | 10,047 | 9,912 | 10,592 | 10,281 | 10,197 | 9,177 | 9,013 | 9,158 | 9,075 | 7,928
A | 93,799 | 92,177 | 93,545 | 90,302 | 89,449 | 85,584 | 83,978 | 87,724 | 87,792 | 83,717
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1) M ST Y2 e

I & s=5 U4
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T
chet e Aoz Feslolth ARES FIFS ALEEAL Aol olg8

o

= . T

< o83l A F S50l 2 A SUEB)S At AEeE A
5= ABleFHOE 7t A S S A AZ8s 35 DE A8
STt

AT}, AE AA QYL TFERS 323,184,167E0% UERGOH, AlgERE
ZA5R(94,198,4698), AAHA(49,382,2998), w4IA1(44,704,9748) & TA] X|99] A3
g 3F U T, A4D3,861,9258), FFH5,896,837%), &AL
(6,613,6348) 5 A N9 AHHoR A2 FIFE KAt
B 3-17] B SURRAE) 322 MY

(9] : ton/H)

ARA = ==YV
wrey | ST MAEEERE) | BHBMEENO | gamiogo

TFA| 85,857,353 - 8,341,116 94,198,469
A 42,478,077 - 2,226,897 44,704,974
QLA 48,667,039 6,390,267 7,105,527 49,382,299
FEA 14,387,112 1,644,882 5,699,166 18,441,396
HEA 10,204,493 716,414 6,444,394 15,932,473
2R 13,209,514 2,625,890 7,040,025 17,623,649
et 13,471,248 - 9,806,688 23,277,936
ZlIokst 4,150,140 174,556 5,257,420 9,233,004
L 3,945,328 303,478 2,254,987 5,896,837
s 2,811,713 73,532 1,123,744 3,861,925
AU 4,993,137 483,736 2,428,184 6,937,585
s i 2,832,311 - 3,781,323 6,613,634
ko 10,295,895 730,465 4,283,829 13,849,259
HOo 11,466,586 1,419,319 3,183,460 13,230,727
A 268,769,946 14,562,539 68,976,760 323,184,167

Kz Y5ES7(2023), KXot SHUE(202371F)

K% MEXX|E X|KHE SYX « 87



A SIS A8 IRTES AP A8 sl A 7T skerRSAe] 2
e IAAERBIE Aol ALEe RIS eI seAE Rl

280t 387t SOl AP s Aol EAls] wiedl skiREelA
AATETE ALdstit. A Erolls 4 A&, 718 T 8571 Shedl 718
ol FUE7E ZHE ] Sl 7hsAdol Qo] e A8 WREE AP Al
Aot

ox
o
b

APgAT), ABAG AEEs WS 270,199,316EQ2704REE) 02 APgE|Ql o
A HIES HAFAZE 43.5%2 7P 2 3 ARGk Qlth QREA|(15.8%), wAA]
(13.9%)7F th =02 QI7et ZA] 7|50 FFH A GolA] &g o8] <Jgt of
R A YA IS € & Ytk ol AR, T 59 Aot Ay
8 Rl s Zo=E dnE:

[E 3-18] A SUXZMEA) YT Ay

(9] : ton/d)

AMSIRA HI=2
ey siasz AR A(B) A
FSESN 131,545,672 13,946,139 117,599,533
LA 49,261,094 11,785,522 37,475,572
QIARA| 42,788,366 69,788 42,718,578
HEA 19,736,828 4,887,460 14,849,368
A 12,618,269 29,565 12,588,704
ZHA 9,171,282 4,563 9,166,719
Ar 8,988,089 69,204 8,918,885
IO 2,735,237 33,434 2,701,803
= 3,154,549 10,622 3,143,927
s 2,847,876 18,615 2,829,261
QA 2,937,447 35,296 2,902,151
e 2,351,330 9,089 2,342,241
b 6,779,401 143,701 6,635,700
Hor 6,326,874 - 6,326,874
2%l 301,242,311 31,042,995 270,199,316

Xz oEEA(2023)



I &7 3N SRS 82

L
H

ARSI A8 BN S A= A28 88 3330 sieAe 3
A2 A oA AR BREe de AL o719 AoldFdE Hoke e 4t
Aokt &, Ak & Sl 398 A we W gl S Aok A
e Ol A2E 3FFA)E 7ok SesAl 7o s APt A8 URT
B At 7, 333rAEAE Aol FHOS Hafl M STA=D=A-B+O= A
AReHSATE.

1 2x, AR A AgEe 3E82 oF 39 m'/d, A RS oF 29 74
T m’/d, AolgE oF 551% m'/doR FAEHCH, ol FRt A8 BA
A o 4348 m' /EoR UERETE ol AR ALRES f8l s
= 7hed o] Ak A skrAlE] BRaR SEoP ] R S, v HE S
4, HA-AE AT T Ot A28 B3 #Y90lM el AdEL e onjet

AFAE oe A2 22 B8 35%(94,198,460m" /Q)ell visf A28
FEor 449 sk WRE(117,599,533m’ /d)e] © A yeht, PN S8R0l
—23,401,004m’ /Ao = A EE Soldt Aig HelY. ok Aok 3E9EN Sk
AP JREel o A ARENTE ReE, AFA SssIeAEAEY f(lE)et
Aot AR, QAT Aol F9=E oF 25, 7| AAIAEES 5ol A RUEE
A FEE g 29z & o o

H3E USRI AMHE 2EA= -+ 89



H 3-19]

B SURRA) A

(SEu ==

(&9 : ton/H)

WP | MESH TIU)  MESS UWREE®) A0SO ]
TFA| 94,198,469 117,599,533 - -23,401,064
LA 44,704,974 37,475,572 5,518,800 12,748,202
QA 49,382,299 42,718,578 - 6,663,721
HaAl 18,441,396 14,849,368 - 3,592,028
Al 15,932,473 12,588,704 - 3,343,769
ZHA| 17,623,649 9,166,719 - 8,456,930
etz 23,277,936 8,918,885 - 14,359,051
Lotz 9,233,004 2,701,803 - 6,531,201
e 5,896,837 3,143,927 - 2,752,910
¥ 3,861,925 2,829,261 - 1,032,664
AUl 6,937,585 2,902,151 - 4,035,434
e 6,613,634 2,342,241 - 4,271,393
Nk o 13,849,259 6,635,700 - 7,213,559
2ot 13,230,727 6,326,874 - 6,903,863

A= SIEEEA(2023), AR

90 « M 4XIYC| 28N UES Yt

o



2) &M BURT S| APz}
I X2 AHRUS 0123 ME 5S4 AISY MY

CWR(Crop Water Requirement)< 2F=0] AjSsk= 7|7F 59t HQ7 o= & 5
Bekg omjgit), of ZEC] A WAl T 27, B 4B Al Sof wet %‘E}
A= g g TWHIFE A0t AEs ges, Zso| Aot dgoA 2
TE IaEe FFHoE YERdY. CWRS ©<es] =2 & AH[E LPE}W%
A7} ofe}, WA ABE 7|7 &< AEo] YR = Sk £E 845 XEFoE HiY
#o= olgfd 4= Stk ol EA wiEo], sd-E& Aoy I A, & A
] 5 ol Eopolla E8EH, 2AEE, X 98 8 997 vwskAY &gt
g 2%ok= o Ha A=a 8-

E‘ H/‘-]‘E‘ O]Eﬁl ;g]-’]’g‘ ]H]'__E 0]—0j Uﬂ’ U =] A]—;g] Hc]'tﬂ-ﬂ]' 7H o O/\_Q}_ 94 4

[H 3-20] = Z=¥ CWR%

=H AEH I8 CWR(mm)

Rice, Paddy(H) 1046
Barley(£2]) 345
Wheat(2! 365
Rye(3%) 574

= R& 2 421(2009)

= ZEO] CWREHS AFEE w, W9 CWR e di#ZQl 7|&og 839t o]
& W7 ABEEAAE Y = WA 7 QA ApiEE e, A = AR S
150l 27] o] tEgez Hsh| wiEolct mEkd B HiuAois He], I
1 5 Ot = 250 E 4asRS AT o, 7 2EE dlojEE 2 ARSSHA
171 B9l CWR S 7|&0& ﬂl*Po}ﬁE} ojzfst WS B AY W = FE A
ZH Qeke 90T 2HTt 4 Qr

jus

v

i

o &2

H3E HSARE AMAE =TS - 91



B 3-21] & 248 CWRY

B ASH E8 CWR(mm)
Soybean(Z) 527
Red Bean(Z) 245
Mung Bean(55) 427
Pulses, n.e.s.(28) 331
Millet(7 &) 351
Sorghum(%:) 385
Maize(24:4) 480
Buckwheat(t|Z) 273
Miscellaneous Cereals, n.e.s.(7[E}222) 270
Sweet Potato(T170}) 664
Potato(ZHAf) 365
Chinese Cabbage(HHZ) 283
Spinach(AIZX)) 151
Lettuce(A%) 320
Radish(®) 334
Carrot(d30) 361
Hot Pepper(11%) 688
Garlic(0}s) 259
Spring Onion(1If) 694
Onions(}) 582
Ginger(AiZ} 591
Cabbage&Brassica(HiZE, H2tAZ ) 339

A2 Q48 2| 421(2009)

o 2O CWR e 2 AFHE 98 Ay Bag
A, 7k Aol A Aol 7 & 49l A 1A 2B e, 2t 2] CWR

U OH‘:1r 2AE0] Al HZof] wlzste] Alttsliet. o|FA To=A Z AltolA H
o] W2 F8 =9 7 a7ge] Al ¥ 2= CWR AHgell Bt 2 I9F<= A

= wegsiac

olF, A9 Al =g ARt WA AES] diside 7 AEE HolHE ARSS
A &3 YA ZAE CWRE $U%Hmedian)S HHEZEOE APgoqict. olzfsh B4l
e HAo] AAfFoR 2R ZREEC] CWRS Bz thAl Zoiztoz Aalgho 24
Sekajel grol AA] APl vl IR Bkt iR Wk FuHoR 49| e
7eh ZBE Fiklo] AR ¥ 8 A CWR 2 AT S Uk

92 - H= SAlEC 2EY HES Pt 2= G TULY A7
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[H 3-22] 25~ H=E CWRY

I D2d Z8 CWR(mm)
Apple(Arf 742
Pear(HH) 745
Peach(£01) 717
Grape(®Zk) 467
Mandarin(=) 635
Persimmon(Z) 744
Plum & Sloe(XiF,&2) 724
Fruit Fresh, n.e.s.(AIMSH Tjel) 734

Xz Q58 2 421(2009)

[ 3-23] Aln =2 CWRE!

AEAH] RIESS CWR(mm)
Watermelon(=£) 414
Other Melons(7 [EIHI2) 318
Strawberry(&27]) 303
Cucumber(20]) 377
Pumpkin(S4}) 437
Tomato(E0HE) 381

= 58 2 421(2009)

o S ARGERES] CWR 49 k] WSk 5% Y02 ojolyet ot o
S 229 749 ;A2 4k A K7} ohfet F 7R ARk 2 Azl
Al WFo] 7B £ = 71K ZES XA, ZF FAEC] CWR S i =29 A
o] HlZsto] AbatoiTy. olefat HpAlS A WAl Yo e BB S a7
o] A CWR AWt #83| Hll=|w2 s}7] Yot

ES AR AEs AFEA o2 WA d 8 AEAE0] HisiAe 7iE ElolEE
ARSI AL FYEES ol8dl] HEgEE APsIRTh ol S AAl Zetel CWR
e A O S2ARl gol AP Aol et JFE UAA] dEF 20K
ojgA AFgd I B AEFES] CWR g2 olF A2 & CWR Atel S9=
28

M3 HSAR|= AMHE 2EA= - 93



94 -

I 20237 & 84 LA 20224 & 84 LAY

20234 & &5 BRFHEHSAAET Holg AR)
202349 V& AESEAAE Al " FEE = eade UEolL, = el

= 357 HYAe AAKE 205,220,179 molil, A= FFaCE® 9,454,062

m' o]2k= o]l uen, BHHgES 89,530,472 nf, FYIE 76,088,184 moz AFFH
t}

DAANE G2 = W JokAQl ¥ Az lsf ok Alo] vlg] ¥€53] w2 &
Lok Holn, YT AHX] H|Fo| & B2 AHHCR = HHo] o} & QS

o] ¥ W Uehdth AAHoR B e 2] ujs) ALE 1+ WAL e 2
A Lrepgie

250,000,000
200,000,000
150,000,000
100,000,000

50,000,000

0 I--_ m__ II-_ III_ L[ I-_ (] Il-_ I_ H=0_ Ill_ m_ = II-
E. A = -

- - - -
BFA BUM QMAL BESA HBM  ZHA BRT YUT BYE RFET ST LT T RUT
" ENEEUSTEATT = PHSSUSTELLT w BHOSYSTERST = AEAHY 5USSIRLT

20239 Al Y HEE 5LEF 22T (m)
= 258 2 4212009), SHSAAZE(HE)
(O3 3-16] 20233 Al ¥ 2=2d 5 ey

o] & ek HdiE AR 35,153,470 molal, HAAE AFAR 2,400,950

olgk= #to] e, Beigk 12,018,017 ', FYRE 8,755,714 mo= AFFE.

M 4XIA0| B8N YRS UF BUKT MY ST o



A W A § RAGY o 1Y 2 e, SAST 198
Ao ¥ wo] o] & Waswr] Ad 420z AN of
S0l 59 el A123 £AI 0] A AE 2] B AR 7

g0l B QL X BFEEo= 8,696,659 moll, HAA= FAKE
1,088,044 molgi= o] vhem, Bk 4,482,503 n', U 4,220,421 m'oE
AP =LY,

ARl & " aaF iR IEO R 3,523,800 molR, A= HotoR
100,968 molw, BHZES 773,630 if, SUYEES 330,731 mwoE ARYET

2961, = AE-i AR AV 2R AFEE B goEo] =8 Xjo)
£ Hold, E3] = ZEoA & 8 FF IAo] IA yehdtt

LS 3EAE 9 Al FE BT A 2, A9 X BEE T

TEsle], B £97F =2 AES 2408 QAAQ A SEat AR vjEAleE

1,400,000,000
1,200,000,000
1,000,000,000
800,000,000
600,000,000
400,000,000

200,000,000

=N ER-T EERSZaT D= 2R Al 2T 225

X2 Q483 9| 491(2009), sEEL ET(E'&*)

H3E HSAR= AMAE 2EA= » 95



4% 1%

84%
DTS TS w PAE ZOSD 0 NSRS o« AT 2R
2023 EEE E SHUET 2R TEHHIEW)

K& Q48 9| 401(2009), SEUSAAIZL(HHE)
[O" 3-18] 20234 ==

202349 71E AEEEAAE FEE F B ATHE AH
1,253,426,612 w2 7P =& %k—% Uepdct,  H2E9]

WS A, S0 SAES ne = ABe U2 223 v o g 2
TR = HWeFE Hlow, WAE Hr, AEAE 22 B HlE] Jridez @
2 o= AU

ZF 22o] A w98 BRI ARske viEe ASHE, = A2 oF 84%=
AF & "agfo] giHue 1Aslgict dF REo oF 11%2 XA|slglon Il of
4%, AAER 222 oF 1% UERRTE ol BlE AMg2 4 AEd & E8aEE
A At gl Jis wel Al 2z, 2EE & 80 Addid 18 e

ol ARE B, MRS W) A2 & B Waws 1 vIES PAL0R o

o1gt £~ glow u uF 2R g AlAAE] 22 71 Adief) H]E ZJolE SX2 H]|
w5 A,

B3 5 FolM ARSERE 22 tiFEe] = A Aol FeEe] lem, yH

FOII
ﬁ
b

96 + T2 KR



A A Ao AL uge AXTL Yee & & k. o ARSI
359] FxOIA] olds] = 42 At 2 WS ARSI T, H fEEe FEo)
2= e welsh AR T S 9k

B O9olA AR g2 =g AR & deadtte

L.

o

=

AG TIE AEiA R s A2 AdStAtt 71EE AEiRlE A2t o= C
= AShs ARA i AedS FARCR APEsl] ofElYl, 52 VIEeE &
e AT AF 2] AlEgo] AshE & ] miEols:. wEbM & e
2 Aede THOE #8E Adsie] v 7hs/dR AXte] e SEshIR
ek AN 598 8= B AT AREY th F 4 1o, 7]E AR HAo]
A AEaAelA ARJske vlEe] AljbEelRke e st & = EaaEel v
¥ A g Aor weEr

5 o

Tkt A
o

-~

[,
SN

300,000,000

250,000,000

200,000,000

150,000,000

100,000,000

50,000,000

TFEA TAAL YMAl HEA HEA LHA HEF YUP WAF 2TF LT =EP DT 24P
20233 A2 & 5HEF 2T (m)

Rtz 958 9 4912000), SUEMAIZL(TH)

(23 3-19] 20234 AlZE & 2 T4

ATE F & B95e dHEE, AT 244,898,301 m= 7FE A UERAL,
FEE0] 23,012,272 mz 7P QA AEAS. ARSEARE A 141 AL

M3 HSAR|= AXHE 2= - 97



W, I 5 APAE wEo] Bl WA Exske d3AR

£ IQSEO 1495 264,716 mOE ARKELE o] Aul= X
T2eF AR BEO] A7t B 49 qfHo| FFAoR Hide Zlog st

L.

-0
oH
A

o} T Aj2o] Hlel B vt 2 AEEe
3 A7 AR AREelolA 4

Z}-

o
AEiHA 27 Aot & & BagEo] WA et Aos mrhETh
(B 3-24] 20238 Al2E =284 HoaH
(=9 m)

= &g ER niseel A&IRtHte] Az

WHTA =UEs U SHUESF S8+ U

oaet 2ot 2ot Hogt o2
TZFA 24,530,374 2,400,950 4191711 308,197 31,431,232
TMA 148,935,965 5,197,921 1,088,044 111,714 155,333,644
QIMA 182,391,648 13,969,299 2,754,579 2,372,681 201,488,206
Al 145,436,886 17,230,914 5,442,780 654,712 168,765,293
HEA 99,224,711 7,859,461 6,768,180 1,063,357 114,915,708
FaN|N| 205,220,179 35,153,470 4,071,360 453,352 244,898,361
e, 35,650,923 9,651,968 6,450,156 1,242,957 52,996,004
Uald 38,985,884 6,173,052 3,680,083 156,906 48,995,926
IOk 19,321,084 7,065,004 1,959,618 175,708 28,521,315
il 9,454,062 4,748,985 8,696,659 112,567 23,012,272
Bt 28,070,456 4,408,876 5,900,139 353,264 38,732,735
S 52,951,658 9,906,519 4,437,287 200,640 67,496,104
ESn 128,863,434 23,576,841 4,249,131 3,623,800 160,213,207
SOkt 134,389,348 20,908,975 3,065,420 100,968 158,464,711
A 1,253,426,612 168,252,235 62,755,047 10,830,823 | 1,495,264,716

20229 & = ER5%F (RAA] SALE dlolg AR8)

27| AmEAelA 20229 A=7t A ZARE O] o] A3}

olF 20234 FHOR Hshe TN 99 vmS

Mo m ofN



< 20239 Ao et
250,000,000
200,000,000

150,000,000

100,000,000 |
50,000,000
0 I--_ o W WN._ ‘-- I-_ Em_ I--_ II__ =0 I-I_ - I
=

- A
HEA TAA OMAl FEA HEAl UAA 2FT YNE YT PFZ YHE T 1M

BERESUSTERST WU HUSSIRAT WAL EUSLTLLT m LN sASS TeAY

A fREe 2 4212009), XA SAAE(THE)

(3% 3-20] 20224 Al ¥ =29 2 Hosy

= ZE9 2 "a,H HXE AR 234,670,100 mol1, HiXe FEEoR
9,319,860m ]2t = #to] Uhem, Wk 94,115,658 f, TYa> 76,700,042 w2
= APgEnh FARE B BoF AP 7IHeE = HAo] A1 tﬁ Al S0l =of
Wit A5Ee AR, tE Al Hg] Y og & & TaTo| &3
o} W RS2 AR HFO] Ha1 = HZo] AgHHolojA H XHHH TE7E AL
= Zo} & Zao] 7MY WA vERt Z 0= siMEr oAd = A9E = WA
Al 20 FFE TA @ FEZ, Al P E e WA FEoH YEe
EXg Hh

W 250 B "ass iR FA] FAAR 31,085,288 molll, A= HFAR
2,837,070 molgk= gro]l vhew, Hgke 10,596,847 nf, SUE 7,733,376 m'S
2 APgE). AAXE @ ZAE AR Wy EgE 2 HolojA = ZAEAY 52 E 8
7F APgEQo, HY 71Hte] WA £t A9 E4do] o] wiojd ZoE wchdr.
T A FF Y S ZA] 71s0] okl 5A] WAl AR oR ol

AE & 830l Hi £E2E UEHTL ol ¥ A FedME s S A9

HBY HRAX|E XKAHE SLA= « 99



TAE AY 7 EA olg F&R Aot £ £8 FHE ZHcke F8% 820US Ko
Frt

o]l £ 84 X FEACE 9,007,321 woli, FHAaAE= AR
177,319 molgk= Fho] U, Highke 4,289,845 ', FUZ 4,093,680 m Oz
APgETE B A9 B34 T Al HlSo] B Eof I BE B 80|
A AE AR Holn, o] WAY FE 947t JiHor Z Fo] EAo] Bh
e 292 AT £ Sk 9 = I o] AgtHolAY tE A&
HlFo] A oR A = & "Qsfo] @A yepd Ao wdEh

AARe] & Wade HAE TPLOR 5,085,715 moll, HaXE FAMR
77,712 molwl, HAFES 856,308 m, FURE 505,919 mOE APETt THLE A
A o] Aiaom 37 Bmsie B wago] 7k A Uektor], Al
7h B4 Ae] WEHE Aol 48 Hol2 A7 Ao Btk vl P
VA A AR Ao S, ol s AlAE 2 Waso] Bhe U
A=

1.400,000,000

1,200,000,000

1.000,000,000

800,000,000

600,000,000

400,000,000

200,000,000

EREE2SE YNEBRSY I5BR2E AR RS

Rtz Qa8 9| 491(2000), KR SA QI (PE)

[OJ2 3-21] 2022 & 2 LR



P EREEASY « PASTTESY « WS TAFY - AENYERSY
e =l
20220 EHE2E E sHETE22THHEMmW)

Xz R58 2 421(2009), KIXHH| SH AL (HE)
(O3 3-22] 20229 & = e+ Hig

20229 71& ZEE F 2 "aSSe ikt A3 = FE2 1,317,619,213 )
T 52 148,355,857 !, I 60,057,826 n', AEAE] AL 11,988,311 m'e
2 AP, “W:lﬂiuﬂw RIEIRo] = A& & "ago] tE FE| Hl5f 4=
Hog Z FFEE Holnf, ¥ AE- e AAlE AtiEos 2R i HEE

ol AEEHAAE 5 T2 = FE A7t 8 B4 7Rte g FAE 9
< HojF= BA0, AEE & a0t Apiudm Wl B0 Qo IA o=
S AARIT E39] He S 3ol Ik ﬂ—’?‘—Eﬂ E1 A HwHo] 1wt A,
A 5LEF £25 2= I FEZ 71551 LS I 4 Qiok

THY IHmolAN HleS ATEH, A4 & 284 5 B & 86%2 ZFA] 5l
& HlEE Holn, WAEC] 9%, 7L 4%, AAATE 1% FEo=® Uepdth
2022¢ AEEEAAE 5YES £1 F2RE Y FHe= oﬂ*éFM qoH, e A&
9] H|F H|wA ARHHQ] W] Hargict.

N
—_

_llN

M3 HSARE AMAE 2TA= - 101



Nz R&E 2 421(2009), XIXtH| E71|°“‘E(E’51)
(O3 3-23] 2022 A

20229 AlFHE F & F85E H¥ HAKZE 270,919,136 w2 7 A, 5
0] 23,044 125 W& 7P WA AT AEEEAA T A4 1470 Al gt
202249 & B Q5T 1,538,021,208 mo|H, O =gkl AEAES] B dg
TS %WﬁP Fo=E Ve AR = ALfet Axfoltt. wEhA 2 A= 18 A=
T2 SHOE A9E 5YE £ RE Haop| 3t 7Ege s L8 4= qlo
, AE R g A 1] AlEdE FHsE] 3 244 Ado] vy
At
TR IolA & £ ROl AR, A, BEAl, S 5 HOHA
7 AdEes IA v, AR HlFo] w2 FEa-Al
A Yehhs 2& ZRI 4= Qlrt o= HoF AGojA = Ha} Hé
T 5 BE9 Aokl 2 uh, 4] A ¥ A7 7ks WAl AgtEo] Xﬁ%
Al 2 27 Ao R A7) qZoR ShAEh ET
= TRt AP EAR ofdE A AEk, s 7S] R
Zdto] E3rgog digde A= & 4 qlrh o=t 3 8 HAE 598k 7
A8 = Al AGE AERIE AAcka, 148 99 A
< b 71&AERE E8E 4 Slvke oA u7t Sl

E_ELTI

O

<
b
n
o, r o 4
R
é
?-?
N
N

i



H 3-25] 20224 Al 59i84 o4y
& nf)

L = Hi X2 | A o EH

me4y | mody 22 | mesmr | mesm
TFA| 30,177,100 2,837,070 4,320,170 275,520 37,609,860
A 140,969,420 2,875,855 177,319 77,712 | 144,100,306
OIAtA| 174,580,538 14,267,110 1,609,635 1,209,512 | 191,666,795
ESI=N 153,252,598 13,976,712 5,890,620 741,575 | 173,861,505
Al 99,599,074 6,035,468 5,466,949 504,171 | 111,605,662
FANIS| 234,670,100 31,085,288 4,647,141 507,666 | 270,910,195
R 39,664,320 9,000,604 6,960,459 1,019,686 56,645,069
AUl 39,798,208 5,686,489 3,867,189 150,136 49,502,022
Tiot 18,427,382 8,828,286 2,158,490 873,802 30,287,959
s 9,319,860 4,380,632 9,067,321 276,312 23,044,125
S, 28,157,483 4,250,104 8,004,648 629,735 41,041,971
Fins i 53,801,010 6,638,465 2,788,416 228,591 63,456,482
ESo 131,223,838 23,848,427 3,717,045 5,085,715 | 163,875,025
HORt 163,978,282 14,645,347 1,382,425 408,179 | 180,414,233
2 1,317,619,213 | 148,355,857 60,057,826 11,988,311 | 1,538,021,208

(B 3-26] 20234 20223 & & He-F H|W

20239 & & 2

2

T O

1,495,264,716

20229 ¥

£ 4esd

1,538,021,208 n?’

Xz @58 2| 421(2009), 20233 SEEAMAZTH(HN), 2022'3 XXHH SHAL C|0IE(HE)

M= 20239y 202299 AxE

=

[}

= "asFE o

w3t Az, 20234

1,495,264,716 nf, 202292 1,538,021,208 m'E AFYEo] 20221 0] oF 4 27549t

(SF 2.9% A= o

Hluole Fo7F Aokt

e A

o= yEhdth F 9] g A EoA  Aol=
B 22 AR g8 SARESE EAE TINeE AERY] el 9= T Ee

Mg HSARE AMAE =TS -

fAl

A

103



[E 3-27] HM SUX=(sYAH) A
(&Y : ton/9)

W47 =3 Uesy wauasy 0% OHRE A EETAR
A 24,530,374 2,400,950 4,191,711 308,197 31,431,232
AR 148,935,965 5,197,921 1,088,044 111,714 155,333,644
OJARA| 182,391,648 13,969,299 2,754,579 2,372,681 201,488,206
g5l 145,436,886 | 17,230,914 5,442,780 654,712 168,765,293
A 99,224,711 7,859,461 6,768,180 1,063,357 114,915,708
AN 205,220,179 | 35,153,470 4,071,360 453,352 244,898,361
At 35,650,923 9,651,968 6,450,156 1,242,957 52,996,004
ZIQME 38,985,884 6,173,052 3,680,083 156,906 48,995,926
S 19,321,084 7,065,004 1,959,518 175,708 28,521,315
gt 9,454,062 4,748,985 8,696,659 112,567 23,012,272
AT 28,070,456 4,408,876 5,900,139 353,264 38,732,735
T 52,951,658 9,906,519 4,437,287 200,640 67,496,104
IAE 128,863,434 | 23,576,841 4,249,131 3,523,800 160,213,207
Holt | 134,389,348 | 20,908,975 3,065,420 100,968 158,464,711

A 1,253,426,612 | 168,252,235 | 62,755,047 10,830,823 | 1,495,264,716

Ams AR A



3) M SUKS LA ez

B ~ZQESIN LA AN=E 28 M SLA= MPA LE2T

o Yol a4 Amsl o BN BUARoR Btk AS BUSS A8
oA SHIOR WRE WSS AYele TRE olSolH, YHHL ASLYHBIS
Wi AoI§THOIS Tet GO HFHOR 2t A2 HM BUARE D=A-B+CE
AIct. Th Do, ARIAZE ALSTE 2 710 YR Hew Hidse) SR o
Soph, ARL Aol§ AH B4 Wl £@st, x| D glol B, A%
W AS, A &4 5] FHR foeld Akt 3URE 34 B9 savgom
shsgict

AV A A% A 3U8% ASHS o 19 36320/, WSy
0,272 [, Ao} 8L oF 1,966 /MOE FAHLL, oS Wt T8
B BBATS oF 6326 A0 Uehde, APETE BAAY B B4
o 3,082¢hnt [AOE 7} Fnl, HFA] 925%hm' /d, F4HA O15%m /o] The
olck. oF AL FAGS AT A L, WA PR S ALSILE A
3 | auP} WS AlR] AdoR B & gl Wl REAS 3984 A8
St Aol U AgEe] Aolgao] Qla, AE 34 BIATE 008
Ueht 39 B 7k e AR AGede ol

AT, AN, FEA, AFRAL ASAY Arole HEHeR A SEA=0] o
)

S
O o 18

ofl A

N,
i
i)
>,
R
&
4
S
oo
ot
o,
r"v
i :‘o
A
H
ok
glg
ki
i)
)
Au
M
i
ne,
4
=
o
ofo
re
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E 3-28] M SEX=(MEA) L7

(&2 : ton/H)

a1 A x [=]
wirey | zues MeEw | LSST. aosmo | LETE

TFA| 25,980,142 21,946,918 5,219,148 9,252,372
T 57,061,719 29,662,359 3,417,440 30,826,800
QLA 20,040,061 15,339,539 4,458,318 9,158,840
EHEAl 4,348,502 4,160,710 2,973,535 3,161,327
CEQ 8,199,230 6,417,132 1,829,895 3,611,993
A 4,499,466 3,863,596 655,628 1,291,498
=t 10,044,334 6,194,569 468,280 4,318,045
ZIoHE 377,992 259,817 55,173 173,348
= 463,259 463,259 - -
g 167,980 103,321 31,427 96,086
e 798,293 673,957 23,955 148,291
=T 732,801 577,859 83,589 238,531
1T 1,087,178 1,090,667 209,469 205,980
For 2,519,971 1,977,373 237,878 780,476

A 136,320,928 92,721,076 19,663,734 63,263,587

Az +HATH202371E

QAFA AR Aol Al
HSE(BUE) BEE TUE A5 A8 2
= A9 AEOIA ABSHE B8 A8
FHFS A B4 AGE Fro] Biol nAg
s P BEATE AT HEAoR YA PN BAAT

o [eX)

TFHA)E ok, £HLAT
A Aol 8B, O E8ot,

° 3Ues TIF

[e]

(ANl shl-sfolom AAl WREE w5 B)S Add ¢ LHRHD=A'—B+0) 2=

geletsict



A 2,

AE A 38 39T oF 19 2,119% m'/d FEol™, 4AdA
A AskE HeARRe oF 9,272 m’/4, ©]
A0 YAEU. N ST

y
A
=34 W AR Aad &4

Z

o

|

=

o
A5 ARdERe] AR Fed & 5 5L A

50 Yol Sduldl IS guisict APE

)

oF 1,966% m’ /o] Aol&H=

11,6758 ), PR, 3455 /), TAHI(1,259%h /el B B
0] 7] ABEIL Qo] AR B8 wavle] Fa AWYS AL 4 Uk A

BE 2 =AY SRR, A

F AR 284S FauTt W5y Aol go

—_

T29] FIol M FEA =] F3o] HFH g & S Sl
[E 3-29] LR LA) 32 LY
(&9 ton/H)
RS T S ZEY Xisee IR 3A8S Z2FA)
HZEA| 13,856,421 1,173,333 18,453,792 33,482,546
T 37,943,328 891,505 - 38,834,833
oM 13,474,512 835,648 - 14,310,160
HSA 1,644,882 63,628 1,786,227 3,494,737
el 716,414 763,183 - 1,469,597
ZR 3,097,289 1,849,447 - 4,946,736
AT 4,538,038 798,072 13,841,652 19,177,762
ZlokE 174,556 176,869 - 361,425
e, 303,478 110,036 - 413514
s 73,532 185,398 - 258,930
e 483,736 599,470 - 1,083,206
& 0 304,963 - 304,963
IHE 730,465 371,99 38,416 1,140,877
Hotz 1,419,319 506,207 - 1,926,526
2%l 78,454,970 8,619,755 34,120,087 121,194,812
NE: MHESH(2023), SHESH(2023), FARELEHA(2023)

MY HSAR|= RIXHA
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B 3-30] M SURW) A
(&9 + ton/H)
wRe | swes NsEe) SR XOIZC) e

TFA| 33,482,546 21,946,918 5,219,148 16,754,776
LA 38,834,833 29,652,359 3,417,440 12,599,914
QIAA| 14,310,160 15,339,539 4,458,318 3,428,939
HaAl 3,494,737 6,417,132 1,829,895 -1,092,500
Al 1,469,597 4,160,710 2,973,535 282,422
ZHA| 4,946,736 3,863,596 655,628 1,738,768
bzt 19,177,762 6,194,569 468,280 13,451,473
Lotz 361,425 259,817 55,173 146,781
e 413,514 463,259 0 -49,745
¥ 258,930 103,321 31,427 187,036
AUl 1,083,206 673,957 23,955 433,204
o 304,963 577,859 83,589 -189,307
Nk o 1,140,877 1,090,667 209,469 259,679
2ot 1,925,526 1,977,373 237,878 186,031

108
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t}. | Bdizl= AM Ay
7t ARAEE E sk ee] d7 BOD 2956EKA), g WEsol A8
He W3 RIS 55B), &2 93949 v BOD s%=(C)E A4k, o] &
FESIE 7S5k o= Mol Yol East Bo] &

M EEAE =A - (B — Q)

2 ANSIETE & AAE S BudEe R SN PRE wge
e

N
N
D)

ol AEd 5L B9, AR HH BOD 29%sEF A= 528%0|H, o|Z ulg
oz AH AE A BOD 7|5t M Bl 7,298,169E02 AXFHELY,

ARAEZ = AFA] 2,910,9818, 4] 1,811,176%, 4] 967,941E0= )4
EiiRlato] 7t 3A AFEQIL) o] Y BOD LEHRSHA)ZF we Av, H8s
2 715480 E+= 60mg/L)T i3 5=(1.85mg/L Hel) Ate]9] s zlo]7} AgH&o]lo]
A, BLe Holete "3t sgafo] 37 AXlEE EAS BRItk OrkgozE |
AX(368,488), BSAI(357,047), TATH(240,018), L574155,387), ZAIAI(143,790)
0] ¥t =9 I A= P/t Sl

HhH, ZIQKH22,338), UATH(28,259), A(35,861), F+7H71,089) 5= 2HF
o AA7E 2, ol wt Sl BT ATiEoR k2 ghe Holth St F
FEAY W4 7|20] 30mg/LE H|1E JATt £H9] H9, viHErete] Xjoj7} o}
o] Hotg "ast slaeae AR, Al Q@R 34 7] g 2F 34
A= HE S 4 a5 HEEH

Jelohd, BODE 7|&0= APgeh S|4 Edxl=e AF—ARoito & olojzj: &
AlARR S0l 7 A e, AFR]-sE 959 o T Aol WA YeRd
tf. BAlo), ©<eo] QARSFR oflel A WU widEE 719 Zol(B—O)7t
S BRI 7|18 Feop] iR, AR Fa1 7ol dAstAY i sE
7} ojt] e £EULE O W2 SNpTS Qi S Bl Jigo] HE A

A Aol & wgslo] ek

Mg HSARE AMAE 2EA= - 109



I 2829

OF APK

O

[E 3-31] XIXHE R SRl YR 2 fEsE 3
(&9 : ton/¥, mg/L)
WS Boed BOD TOC SS T-N T-P
T 346,261 1.8 8.4 3.2 11.238 0.073
A 129,263 3.0 12.9 2.8 12.936 0.777
QIMA| 85,671 1.8 5.2 2.0 10.628 0.067
HEA| 51,258 1.5 7.7 2.1 9.652 0.046
HEA| 29,530 2.0 7.9 5.1 15.801 0.121
ZHIA| 20,525 1.5 5.0 1.4 5.106 0.028
Az 19,571 1.7 5.0 2.5 6.986 0.066
IO 2,738 1.3 4.2 3.1 4.530 0.073
. 2,109 2.6 2.8 2.3 6.696 0.036
Yo 2,874 2.0 4.6 1.7 7.260 0.094
AUal 4117 1.1 4.6 2.3 6.638 0.058
S i 4,619 1.9 5.7 3.5 10.365 0.125
kS 13,310 29 6.2 29 8.662 0.153
Hor 8,793 1.8 6.1 2.3 7.023 0.048

A= ol s7(2023)

I HrEiEo18

(B 3-32] HHiESHE

BH7 =

EEMEN

ok
G

&2 mg/l)

sxy 1Y HirHiEE 28m301 1% Hi=HiEZF 28m30|Tt
BOD TOC SS BOD TOC SS
ESESINE: 30 ofat 25 Ofst 30 0[5t 40 0[5} 30 O[5t 40 O[5}
7t X|E 60 O[5t 40 O[5} 60 OJat 80 O[at 50 OJst 80 O[st
Lt XY 80 O[3t 50 Ofat 80 O[5} 120 0|5t 75 0Jat 120 OJ5t
EX|% 30 Ofst 25 O[st 30 O[st 30 O[st 25 0lat 30 Ofst
R SSEEME Al7E SEQASHO HE587|1F
110 « TE A9 58X &2 2I5t SUAE A =de ¢t



I =92 N5k 9

H 3-33] M SEX=(EUED) MY

(@9 - mg/L)
7 BRI 4 SR
HEA | BNl TRA R AUE M5 | U | 8% 185
ey NSRS 2| A2 289 4| g 185
oA mERAlE oA 2% 100110 b | 8% 185
seAl REAAIE BEA 7132 67-49 4 14
SN | HSRRI HEA SR B8 256 | 7t S8 15
2 MRS 2Rl 412 135 4| = 185
end | HENAC 9@ oMUY 6048 | U 89 185
Tk R TI0fT S 99 | e 185
SRR | MRS TA7 SN NR2 451IHR | BN 8 185
BeR | NSRS 47 T4S MBI 0B b s 15
e SRS A A8 3024 | s 15
e¥R | NEAAE 87 9SR MR md | s 15
IY7 | mENAS 2R ome AER SN g | o 13
0 | HENAC oM ois Neddgs | U wor 13

Pl
HU
ol
0

+E7(2023), XA 2p
i M == P82

AREIAAE S B2 BODE 7IE Q82 dAsta, AAE tix
SEEAEe] R AT IRTE HEeE AMdsilt I SRS sieAlE
A WRE Qs WEsk= BOD 2¥KHE dfd 90] 82 4= A= T= 4f= U
oA A5 Sl At 9 FOo= SHAEH, & AFoie 4 ARAE L9 R
FHAS ¥ I s=@9 FA9E 7IE sEEE0Y AelR U= WA
(D=A/B—0)S 23U} &, TUT QPR F_E= WHy|Zo] JFsAY
737t EoF B—C)7F AobdaE o g SAgo] 935 25 2=t

APY A}, HE AA BOD EEE F2 F 528E0= HAEICH, olF 0|83
AXE AR A4 3| EEE s 7,298, 169808 UERdth ARAEzE AF

M3 MR AMAE TS » 111



(¢]

AI7F 2,910,981 = 7} & 3 SR E HlY, oo & 4R(1,811,1769),
QAN (967,941 )7t w2 & UEHo] ZA]-AKY] 7150l MEH AGoA 3
A=o] FA| A== Aol ERIE. BEAI(357,0472)2 FEAI(368,488)= F1t
TR $FoR Uehton, 1A51240,018%), ¥5K155,387%), AAIA(143,790%)
5ol 1 HE &=tk v ZQME, AHE, At 52 AHoR Z2 3E Hol, @
AHol L AAE AAY HRTIE 9 iEEE 2A0A 4TF 897 34 o2
Aoz AeHct.

WA H57|1E B A9 wet 30, 60, 80°0& FEEN] Z2EYY, s
1.3~1.85 oA AA=Q). E5] F5aiat 42 H3 7]F0] 3008 Athyo
2 dAgt 240 Sfdotng, FYs o} v "ast sHsso] o AA £ 9l

Z

l

d

e

Ol

St

[ 3-34] XMAIE 2 SLA=

ro

(=9 : ton/Y, mg/L)

s LEZE A(BOD) By dRIE oA 71 sM A=
- ® S=(B) i35 =(C) (O=A/(B-0)
HFA 227.493 80 1.85 2,910,981
A 141.543 80 1.85 1,811,176
LA 56.286 60 1.85 967,941
BEA 28.064 80 1.4 357,047
Al 21.557 60 1.5 368,488
ZHIA| 11.237 80 1.85 143,790
e 12.143 80 1.85 155,387
Lot 1.299 60 1.85 22,338
T 2.001 30 1.85 71,089
Yot 2.098 60 1.5 35,861
Y 1.653 60 1.5 28,259
o[ 3.203 30 1.5 112,388
NS v 14.089 60 1.3 240,018
For 5.777 80 1.3 73,405
A 528.444 - - 7,298,169
Kz SeeE7l(2023), SEEENY ARMHA FHQASHY HIESHE7IE



I HS5EMAIE S P82

ARESAATY ] BT SASIA 0] 5365HE/MoR B uES
AAFIL glon] FUBIAT(ELAIE 1405MHECR The 02 ekt ol
A8o] = ¢ 49) Blite] BNTEE A B4L AT e & & ok

AL o 4o A HiZo] AlZ0] F4ulo] B ok ojujsh ¢
2 S6OMTHE/Y, A S36HITHE/d, ARk S3GHNKE/Y, LA 480UIEE A
$o8 7 Vet Al 5747 B0l 2 Aol A et glo] =)
EXolg A4S Sk 9SS ¥ 4 9om ARHGe] Be SN hRAd 4

AL 358 7 e AHEY 7se a0l UFS HolFa o g & qoh

rr

HUBLATS P As7t AE AGEE FS ool YAV 140580/
Ho= JIAS QA il BL B15S AL Uk WA 244ME/Y, G
201/, LA 168HHE/F] 202 Uehtor] dita 57447t 1 A9

™
=2 W2 ¥ W 548 B0l olFoRL Slee A

= A & Tk DAY 7
% A BRIl S8 HEYAL o] Aske, BlE 5§ 2% oEE &
o] o]FoIR|LL Qg & ¢ Aot =% SR AHIE B9 284 SdEr Ee
& Zlow doEn ARA AMEEA=S HAAPE 30.89NkE/doR T A o
ERgtom AFAl 9.2THE/Y, AAHA] 9.1HTHE/W o= ARIHAIZE HERt TAA|

= gui
S AR Al AdiEeZ #A UEiaL ik A 2.9¥E/doR MY =

SEEAEe oolE B2 AV SA/4skie o Wed Bo) oz w4
2 =
Al UeRon FAA] 1.8MITHE/, oJAkA] 0.99RHE /K o] 2o]gict,

MY HSARE AMAE 2EA= - 113



[H 3-35] MESEXR: SUAS AFYEL

(&S] : ton/4)

. . P e
Se | S A a0 o A SURZ
NESN 143,304,194 -23,401,064 31,431,232 9,252,372 2,910,981
A 227,806,973 12,748,202 155,333,644 30,826,800 1,811,176
QIALA] 284,550,175 6,663,721 201,488,206 9,158,840 967,941
PSI=N 480,241,236 3,592,028 168,765,293 3,161,327 357,047
RN 536,708,425 3,343,769 114,915,708 3,611,993 368,488
ZXIA 350,940,335 8,456,930 244 898,361 1,291,498 143,790
2t 569,196,983 14,359,051 52,996,004 4,318,045 155,387
Lo 536,590,313 6,531,201 28,521,315 173,348 22,338
£ 414,457 104 2,752,910 23,012,272 - 71,089
Bt 353,676,435 1,032,664 38,732,735 96,086 35,861
S 393,184,757 4,035,434 48,995,926 148,291 28,259
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Water Footprint Assessment and Policy Roadmaps for Efficient
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128

Water Resource Management in Jeonbuk

Boguk Kim - Jung Yong - Yoon Seung Hyeon

Research Goals and Methods

The intensification of climate change-induced seasonal variability, combined with
rising agricultural water demand driven by the expansion of digital industries and
smart farming, requires more efficient water resource management. Traditional
water management policies have primarily focused on supply allocation based on
demographic trends, along with basic quantity and quality control. However, an
integrated water use management system capable of tracing and controlling the

water involved in the entire production and consumption lifecycle is now needed.

The water footprint is an indicator used to measure the environmental impact of
human activities. It is defined as the total volume of direct and indirect water
used across the entire lifecycle of a product or service—from raw material
extraction and production to distribution, use, and final disposal. In addition to
measuring freshwater consumption, the water footprint also quantifies associated

water pollution loads.

The water footprint is classified into three components according to water
resource characteristics—green, blue, and gray—which measure the consumption of
rainwater, the use of available freshwater resources such as surface water and
groundwater, and the amount of freshwater required to dilute pollutants to meet
water quality standards, respectively. This integrated analytical framework expands

the scope of water resource analysis beyond individuals and firms to the regional

F= 27210 BBY ¥SS O3 BUKT NI T o7



and facility levels, enabling more precise assessments of water supply and

demand, including the concept of virtual water.

Jeonbuk State is currently at an early stage of introducing water footprint-based
policies. To support effective policy development, it is necessary to establish
assessment methodologies tailored to regional characteristics and determine the
scope of water footprint assessment. In addition, the feasibility of collecting
relevant baseline data should be examined and systematic data collection
mechanisms established. Building on this foundation, this study aims to evaluate
water footprints at the administrative-unit level and derive sustainable water
management policy options tailored to Jeonbuk State, focusing on climate change

response and water reuse promotion.

. Conclusions and Policy Recommendations

This study evaluated the feasibility of baseline data collection and identified
potential policy applications to support the development of a water footprint
assessment framework for Jeonbuk State and its cities and counties. The analysis
used 2023 as the base year and employed the Ministry of Environment's regional
water footprint assessment methodology to conduct evaluations at the
administrative-unit level. Through this approach, the study assessed the

sustainability of data-driven water resource management.

Meteorological observation data from stations across Jeonbuk were collected to
assess the baseline status of regional water resources. In 2023, the annual average
precipitation was 1,987.4 mm, corresponding to an estimated total precipitation
volume of approximately 16,052 million tons per year when calculated on an area
basis. The green water footprint was estimated at 5,365.4 million tons per year

based on total evapotranspiration derived from MODIS satellite data.

From a water supply perspective, the total annual supply from major dams in

Jeonbuk—Yongdam Dam, Seomjin River Dam, and Buan Dam—was approximately

Summary * 129



130

1,120.5 million tons, of which domestic and industrial water uses accounted for
the largest share at 586.2 million tons. Analysis of sectoral water consumption,
including groundwater and river withdrawals, indicated that the blue water
footprint amounted to 1,495.2 million tons per year for agriculture, 81.9 million
tons per year for domestic use (excluding Jeonju), and 63.2 million tons per year

for industry, respectively.

The blue water footprint assessment results showed that the agricultural sector
accounted for the largest share, reflecting Jeonbuk's regional characteristics,
particularly its high proportion of agricultural land. However, given the challenges
posed by the climate crisis, high agricultural water consumption may represent a
potential vulnerability for the region. Therefore, it is necessary to develop water

management strategies for improving agricultural water-use efficiency.

water footprint, water resources, water management, domestic water, industrial
water, agricultural water
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