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Abstract: [Objective] The Beijing-Tianjin-Hebei Plain is short of water resources, and the
contradiction between supply and demand is very prominent. Increasing the use of unconventional
water resources and forming a diversified water supply pattern is of great significance to alleviate
the contradiction between supply and demand and support the socio-economic development and
ecological civilization construction of the Beijing Tianjin Hebei Urban Agglomeration.[Methods]
Systematically carry out classified data statistics on the development and utilization scale, water
supply direction and utilization mode of unconventional water resources. Analyze their
development and utilization prospects and ecological environment effects according to the
planning and allocation objectives of unconventional water resources in Beijing-Tianjin-Hebei
Plain. [Results] Unconventional water resources in the area include brackish water, Recycled
water, desalinated seawater, rain water. The brackish water is mainly distributed in Tianjin,
Cangzhou, Hengshui in the central and eastern plains, with a water supply prospect of 5.43<10°m?>;
Recycled water is mainly used in large industrial cities such as Beijing and Tianjin, with a water
supply prospect of 34.22 x10°m?; Desalinated seawater is mainly used in Tianjin and other coastal
cities, with a water supply prospect of 4.19 x10°m?®; The use of rain water is relatively scattered.
[Conclusions] (1) There is a risk of soil salinization when brackish water is used for agricultural
irrigation, so a reasonable irrigation and drainage system should be provided and water salt
regulation should be strengthened. (2) The recycled water is used for ecological replenishment of
rivers, the surface water is eutrophic and the groundwater is not polluted; Irrigation with recycled
water in shallow groundwater buried areas will increase the risk of nitrate pollution; It is
suggested that high-risk emerging pollutants be included in the monitoring system of recycled
water use. (3) The concentrated brine and cooling hot water from the tail liquor of seawater
desalination may change the distribution, composition and diversity of natural marine ecosystems,
which should be paid attention to. (4) The use of rain water can reduce the water quality risk of
sewage entering the river, but excessive use may affect the stability of the regional ecosystem. It is
recommended that urban areas appropriately expand the use.
Highlights: 1) Carry out systematic analysis on the development and utilization scale, water
supply direction, development and utilization mode, and water supply scale data of
unconventional water resources in the Beijing-Tianjin-Hebei Plain, and evaluate their water
supply prospects; 2) In view of the problems existing in the development and utilization of
unconventional water resources, the development and utilization suggestions are put forward.
Key words: Unconventional water resources, Brackish water, Recycled water, Seawater
desalination, Rain water, Development and utilization mode, Water supply scale, Eco-
environmental effect; Hydrogeological survey engineering; Beijing-Tianjin-Hebei Plain
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FOEFECFE R RENEGE . SO, RN R RERE X, K IDOR K TR
FETERE (aigs, 2021a). [H 20 tH4D 70 SEARLLR, “PIRX LR K REEEA
Wik, R H NS, 5UR TR KBRS M T TR AR — FR SR BT Hb 5 ]
NFRRK IR TR BRI, 2014 ALK, BEAKILTEHZE TR M X K, FEIF I K
HRGGMBATE, KEWRMTFRK R A TERE, HEEYHT KRR &E
24.73x10°m°. FRUK BRI S SR B R SR AR, (RBEAE A PR E e A S A LU ok, iR
40 DA ALK, PR R S T R K 2 AR R

[ A &b et AR K SRR T J8 7 K& T4 . MUIftikhar Hussain 25 A (2019),
M.Qadir B.R £ A (2007) F1 Stephen N.Ngigi 25 A\ (2004) 7R AREHE A DA KK
#, SOKEZEAEA L L AR BUKRIEIEE, SRERUSOK. RAEK WK,
TAVEEK . FEEE KGR T ARV, FEmeAHE, DURME R 24, Lian Lundy %%
N (2018) 3 #it T’ /KR A B Tk b 52 97K pd v g3 SRR i il R, R 75 B2Vl 5 R /K
J B A G 9 N A B 1] 7L, P 5 3 B4 T R 7K P R A B AT R A DL KT, R R B 6 2
KBNS . M.SALGOT (2004) Hff F3% B 25128 R8O K AN AR 3 FLK BRIk AT Bk 5
B, DINOWIEEOKHIX, N OB, KFFnsh AR L3 4 5] & T K TR
R, AR UK AT TR LR, P, s TS ARG . RO R R AR
WHIBkEL, HAMDY A (2002) #1 N.Beithou (2015) =145 1 AR MK B2 IR0 T HEBE I 08T
BR. BT E, BRI S FUKAE TARVER . TR, RS &R
SRS AR AR RIS R AR K . Kelly S (2019) [E1 T 5% 4 1 A 7K
I R 2 A BROGF T R B DA B @ 3 L 2 O SR BCRE AR /KR FE 1 e 35 A, 4t e
NAFEZFER T BRIF (2010) & 4s 7 REMMEAEKFAH, BAEMPRE. 24
MUV AVERURN 56 25 FO B BAR R S REE o ) P A B T . L B AR KR R L PR
IKIEFERN T % 1815 5 AR 0 A2 KK bR o« I 10 2 B 2R DA 57 45 P JRURG: 42 ) Ak 2R
FE NN AR K BRI R B B BA S o BT XN P A KR 250 0, 42 T HESh 3R E
FRAE KR R R RS (2022) RGEAMTGL T HardkE 5K, WARRZ%MA
K =R AR BUK FEEAR G AR, TR T B & IR 1B AT 4R K i &
R0 S5 1 A AU R 1 5 TR AT AR HERLE AR R, 4 HE T HE BN AR /KR BRI g e i o1
SEFIEAT YA RIE T WA AR FETT AR AR S R . 53 0 R AR UK B e SN
PR K S5 AN e B3R IR 2 A B J5 AT TR R R, AN 55 1 R R FARGE I — 52 IR R - Be ]
TERFIRIIK (B35, 2020a), g 1 3 HEH BK B0 i BRI AR SR R R
B, AT AR BUK BETE R R AR TR 2 B R, SR M Btk S e TR g
25 (2019) MER T P AR FLK BEIRLE A A R S FE B0, g T IR K PR
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Fig. 1 Geographical location of Beijing Tianjin Hebei Plain
SUREFCE R UAECE RALEOK 8, B BN 4 DMEKEH (Beigss, 2021b).
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2012 4R, (S5 Be 6T SEAT B A% /K B R A B AR P 1 L) IR B8 LR o i K B R
FERFIRMNK GRS —BCE . 2017 4 8 H, /KFFEBENKR (O TIEH BKIRGIN K B2 5
—EEMFEN) ERRX ISR UK KRR, SRR T E, B HEEK,
FEEWK FBUK, RAMEKEIEF KRR EIR S —FE. 2019 4F 4 H, ExRE
Fe s KRR E BN (EKATKATS 5 R), #E— PRI B] 2022 FAEHE KR &
et — BRI K, FEBROKH XY R K 2 70, BERAN 2 2R RS R, BRokIR T S5 HK
WA & EP 3R 2 N E . FRE 2000 AEAER MUK BT R IR 21.140%m°,
2010 “EHEINZE 33.110°m°. 2012 4ESAT F b /K BRI AS BRI FE SOt AR, AR ALK IR T
RPN, 454 E KB IRAIREIE, 2020 44 FE=E UK SR R R 3 n 2
120.4x10°m°, 5 KB 2.07%, HoPOBUK . FEAEK. SR TRERH 4 BN
3.57x10°m’, 108.89x10°m>. 7.94>10°m®, 433l 5 AEH MK HUTF R AIFT B 2.97%. 90.44%.
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FEH FUKIE; R R L AR KR P RS, ST T B . (b 2022 454
ST K TARE ), BERSRIBUN s 75 S AR MUK IR K Fibs s TR X ke kAT
bR T el DX A S R F K
3.1 BUKIF K F

FE M 20 tH20 60-70 FARTFFLATURK R FH J7 IR 5 R Wb AR vk 2 1
TR ZAAROK . KB, % XK IR O G AR, KRR 2
IKGEIR AT R FERARAE K Rk BT . WAL MIIX 1976 FEFFaaFI A LE 2-5g/L [
RUK ERUKEEBNE (BhEME, 2008); LA /KRR A0 70T 1980-1989 4 7E I T
e RREG X, R R R UROK RROK B, ST R8s SR AR EE, SEIL T RS ARt
DR N RBUK . RUSKISGERI T, Aol Esb R Tk (BRIRAS, 2011).,

ZPRAfY, REPFIR L IAEFRBEOK . 2 BUKIT R B E Y 10.86>10° m¥a, LA
K 6.28 4375k, FRUK 4.58 10K, FEAAER R TIRARE M. fK. H
IR TR A R AR X (B 3, & 1. HulsiEs %Ewmmﬁkﬂ%igﬁ¢f
TALPIR, 2014 4FLCRBUSUK R B S5 PR, 2 2020 4R RN 0.55x10° m
TFRF FFE AL 5.06%.
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Table 1 Exploitable resources of brackish water in Beijing Tianjin Hebei Plain (10°m°/a)

. R il 7 .
frkix <§£{> (im{> ait

K I 0.75 1.41 2.16

VEE ¥:2 0.20 / 0.20

JE 1L 0.85 0.62 1.47

FREE 0.14 0.01 0.15

HISER 0.48 / 0.48

A I ma 1.07 0.7 1.77
W 1.18 1.27 2.45

iR 0.06 0.01 0.07

7K 1.55 0.56 2.11

it 5.53 3.17 8.70

HE PR 6.28 4,58 10.86

3.2 BAKFKFIH R

20 thed 80 AEARLASK, dbit. RESFH/KRIL NI R Ti5/KEH, FAK B
FIFH . REEMTQEFIG/KAET 1986 4F4%7=, FFA T Hb 30 17 7805 /K HUAS AL A Hh Ak 2R 7Y
ST 5 2 s TH R T SR AR KA FE . 21 THen AR, (I v /K T A R P 3 7K [ A R )
(GB/T19772—2005). {375 /K EAFIFH Tk FHKAKR)Y (GB/T 19923—2005). (I 157K
P A T BEE K KR ) (GB 20922—2007) 25 [ K bk A 4k i 5, B KMt 7 R E
TR RIFR AR IE (B35, 202000, ALK IERI A, LR mmL 5 KAk
B A SUETHIONEA KA E T, A 100>00°'mYd (1HL, 2012).

FRAE KA B T I R MUK BRI 2R, 2014-2020 4F 7 A /KR F B 3 K
R 11.04%, 2020 EFIFETE 22.65X10°m° (& 4), HAEFHUKEEFHER 94.27%. H
Hb PR REE R TR 2020 A FAE KT R R E S i b s EESE R 53.06%
15.66%. 31.28%.
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Fig. 4 Utilization of recycled water in Beijing Tianjin Hebei Plain
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It 5 il e DX SRR S AN ORI, — S5 T 0 2 R AR AL AN N K B2 5 E B
AR, BIRHEBERALHE AR S RN o 5] Sl KR T PR (i B A g, 2005 4R 8 S AiAT
T A G R IER), 2006 EH G T KR ITREA TR, B 5tE
B RRAEIZ IR (5K, 2008). R WA Bl 2= 2SI SOK IR T
JeATAR A, 2009 4R E L ALSR ) KRG H 47, KRR /1 2000%d, 2 H
I e KU g /KR AL TR, TG 1 IR /KU A 1o 3 T BSEA L K B S ] il
55, 2018); [FJAREE R BB R AR A IR FHEE AR I H »  iRAG I K e T
IKBEPRBCE ST T KK

WK B R, MKBONENE, % 2020 EFIFHENCH 0.82>10°m° (K 5),
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Fig. 5 Utilization of desalinated seawater in Beijing Tianjin Hebei Plain

3.4 MBAKTT R HEER
HE L& KA LR T 20 thad 90 4RAX, 1996 ARAE N AT 12— Jm 4= [E FN /KA

MZEARB 2, 2000 44650 IE 3R 23T ] S M A" TR . 2001 SEKAFRAUA 1
(RIKEEE R TAREBARBNE Y, b B XA WYL A (Rife &, 2007). HUEST 5
BT LSRR R AR AT SR B R KO 3, R AR B Hi. SO S0 T R 7R
T, AEs e DO /N X RIS R R ER WA TR (Rifk &,
2007; RMIAEE, 2011); WAL P ERAA X Z R R E MK, SO A TR BT A
RS
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4.1 K BEK T T Be I R AR K
H AT A 3P IRMBOK 2 TARORERE, Vr2 273K 2-3g/L 18K 3-5g/L 2Rk

B SOAMBOKEERE GGk &, 2007; X, 2012; Z5516%, 20200, FEOFEUTF=
FiUBOK B BRI HER BURKECHE (WhaifE, 2008; WS, 2019).

(D WBUK BB, 20 AT 70 R4, TTAbA Ve N i d SR G B/ T Sg/L (1t
TKBEER TRV, BFRRAEICEEA/NE . AL K £ BE 508 3-4.
1-5 F1 3-4g/L (FEWE, 2016). (2) BURAKRME, ZIBREWRUK. FRUK, SHIZRIK,
WKL FIEK. IRIEHFKERAKIR S, KRS 29/L LLF, TR Rk
%%, 2010). EELEM TR EMRFN . R KREX, sOFRIRER T KIRLX .
JRIR KR E AT 3 AR BB K S, AR FK BT R . (3) RIRKECHE, RAEME
PO ) A SR T UROK AN K B TRV E , FEAE T 8 2 K BRI R R R, T 6
W B (an AR B FH OKHERE (Whzk Mg, 2008; A4, 2019).

4.2 AR Bk 7 1 B FF RA AR

SO AR KK T ) R AR AR A IR K (CEZNINIAMKO . Tl HIK
WA AW . AR T3S K S B N A BRI A TR A, AT R T AR
ARHTFA HHERIN R JE (BB, 20200, 2006 EAbat FAEKFI A& 3.6x10°m°, ARk
WK 1.99%10%m*, Tk A K 0.9x10°m®, H MK 057x10%m?, &5 =k Hl K
0.15510°m® ({A¥T.94, 20100, b5 2 i FH A KT J SR M T 1 /K [l kb (R I 2%,
2016; fAVL¥, 20100, KRiEFZRZBYG/KACIE FRA /K 32 H TN i A= 25 SO0 K . 38T
A TTACAR R S K A BT AR K TSR AN K, 8 F T MR AR A A
Ky FARKH T KENESE (BEL, 2012, BRIZSE, 2016).

TP JE AR KR PR O AR P K, 38 I AR KR XA E . CR TT
SEFEATHOK: B FAEAGEEE B KT SO TTECAAL . Ak, AEXEHT K (D4,
2020a).

4.3 WAL MK BEK 75 18) R FF R A B

TR BT IR K SR LR ESP FON E, SR A TR 3 B0 A FE SR X
PG X KX AIFR X, WAL S T AN E, FfEm BRI SRR (2
%, 2015).

TR gkt BRI, N B A S ERE AT AR AR K
PAB i e ik B P K R SRk mTBUIKERE R, iR A K BE N BUE M, Bk 2% A R Bl
HRAKAR G —WEC, 5HRKRES SR RRE, UKReEBlr (4, 2015;
5%, 2020a). JbIEH RAGEK EZM TR B K BUH T BURE ARG A 2SSt
KE, (HETREFE. Mkt m, K= Rest TN EARES, (K4S, 2018).
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5.1 JEFE K BIREAAR L
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2020 4 (bR K BEYR AR

e fire K GRS

Zidp

2014 S LIR FEER N XK T 9E 5 M

2017 FE K CRTAEEHIUKIRMNK B IHS — BCE 88 1)

) Mgkt &
(R R B ]

o AR UK SR AR 25 52
CTIEI =W S e FON

. #E 2014-
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Table 2 Supply of unconventional water resources in Beijing, Tianjin and Hebei (10°m?)

ORUKAI (& 2).

16.52%.

33.46%, HrAdbET
WAL EFERAEK. RIEK (XKE,

# 2 FEIEERIKREMACRR (10°m*)

20 /T eE Hbw, Hrpdbsmh. REM . A& JEw K
LR AR s R
2015; MZEASE,

ITEX | AEWHUKEYE | 20144 | 20154F | 2016 4F | 2017 4F | 20184F | 2019 4F | 2020 4
| i) A=K 8.64 9.48 10.04 10.50 10.76 11.52 12.02
FAK 0.26 0.21 0.26 2.61 291 2.60 355
R WK A 0.37 0.41 0.35 0.35 0.41 0.47 0.42
/N 0.63 0.62 0.61 2.96 3.32 3.07 3.97
Ak 3.18 3.64 3.97 4.02 4.86 5.84 7.09
S KA 0.16 0.20 0.24 0.30 0.37 0.37 0.40
URK 0.96 1.19 1.01 0.97 1.04 0.78 0.55
/N 4.30 5.03 5.22 5.29 6.27 6.99 8.04
FAEIK 12.08 13.33 14.27 17.13 18.53 19.96 22.65
N W 7KIRAL, 0.53 0.61 0.60 0.64 0.78 0.84 0.82
AU R K 0.96 1.19 1.01 0.97 1.04 0.78 0.55
N 13.57 15.13 15.87 18.74 20.35 21.57 24.03

S, & 2020 AEKFE 24.03<10°m’.

FeI AT B, N 8.35% (& 6).

2014—2020 A s RS MK YRR =S 10.00%, 2017 4F PRG54 B
FOER AR UK R IER A & AUK L EIRE K,
£ 2020 FF1k 12.44%, FHrpdbsmi SEesE, N 29.61%, KENTHIRZ, N 14.27%, WdbE
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Fig. 6 Supply proportion of unconventional water resources in Beijing Tianjin Hebei Region

5.2 JEH HK BT IRA R &4t
5.2.1 il BRI Fi 5 43 Hr

2014 FLIk, B R KAGTA 4 TR ACRIHL T /K R 25 G iR AN B ek, mUide T
JE ORI X R KALA [l A, % 2020 440 X R /KALAT AR B, IR LR
FdPIERARNIX, E RGBT K AR, H AT a3 75 D5 o 4% 50 S v 2 Uk
IKFFIRFI R . 45 2030 UK I A FFRFE SR T 28 50%,  UsK B2 5 ) T 370K
5.43x10°m°, P RECPED 1.08x10°m?, LT 4.35%10°m®, KER KRR G AR
DX bR 7K R AR B
5.2.2 A KA AT 5 o0 B

PR A 2 Wl (I 2 BIRGTHER) L&A KBEIRAIREE: 2020 Fibniis
IKHEBUS B AR, O 20.42x10°m°, FEAKFIF R 59.06%, #7 2030 4F A F R &=
80%, FHAE/KFIFIEH L] 16.34x10°m®; 2020 4 KEHV5 KA F A E 10.87x10%m°, FE
IKFIFEE 3.55x10°m°, FIFIFH Ny 32.66%, # 2030 4EFHZHILE] 70%, FAKFIHERHA
3 7.61x10°m®; 2020 4R ALA IR TG K HEBCR CRIAWEE, A 17.13><10°m®, FAKFIH]
R 41.37%, #5 2030 FEFIFHRIEE] 60%, FEKFIHERIES 10.28x10°m’, 2030 4F 5T
S IR A KR R AT 56A 34.22x10°%m?, %5 2020 444K 51.08%.
5.2.3 M /K IR A F 5 404

W ALE HAR IR T A EVR Qb & M KRR R A7 8 St 77 % (2021—2025
D), A 7 ARAE B 2025 AR KR AL B UBTIA ] 49>10%d BL L, #2030 4E i IA
60>10%t/d, AL IE I AKALFI AT 5 2.19%10°m®. 2022 4F KW KB FEREE (R
TR REI KRG M S R St 7 580, WS 2025 FH15 g4 B KR A6 L A
RO AN 4 AR AL S R AT A SE L, IR IR KRR BE 10°m®, & 2030



SERKIRALFIF AT 38— 25 19 & 2.00<10°m°,
5.2.4 MK A H A 504

TSP 5 X KR AR A . WS KR R S IR B i, 3 AR L
W ARSI ERE T AR BUR BIN IS AN TR K, FB 4 BEYT IR K T 28 %« 3T A
IKIT BB FE . R R R K I B K PR e 0 — 5 IS PE o R0
FEE P A T L KR FHAERE DR, 3k 717 W A /KR FH RS IE FE K

6 IEE /K FHREFI S IR
6.1 SR K FI F AR S IR RN

T BT SR AR R I UROK R, KR TR AN A B, T AR AR B PR AR i
SRR AR, TR RIS . BURAKECHE . RR AR ERC & HH 7K 6 R 4% 1
ixt IR E B RS — B EME . (1) FBKMkE: SRR FRREL AN, 2,
B 2 5 -3 Eh oy BEAS 20 H RoMde, BEE AP L LIERER . BERR I — UGB 25mm BRI,
AR ZE TR 1R Z T, MiEhaIA 34% (74, 2005); JAldbid B seie X ) 2 4F
SR R I UROK I, 2 RS 5 A s Ll (FE2R, 199D (2) RURZKECE
AR RAMBKEE TR, AR TR SR, MR A —E S RAEH
(555, 2005; RIS, 2019). (3) WIRKIRE, RKHUSK 5% KRG 2 G HT
TR, I RECH R /K SRR FE 15 e, T o8 k40 %o L B i e s (o T i 25,
2019).

PR RS R, HERKRIRE ., JREH R ACNRUEK . 2ERUK, R
FEIFRIRZH N RAK . RIUHROBOK e BOKEER, Al iR 2R KA TR &, nH
CRAARUR 2 M T /K AE B VAR S M TFT 0 P S R B 0 1) R[] R 48 5 e T K 3 X UK
PROKFIH, ATA AR E M T KA, a1 B RE ), JERY SR X I B Ak
(R4S, 2009),

6.2 FAEIKP ARSI BE RN

FRAE K TR IR AL A AN K T T, Xy 2Rk R /KK R P2 AL T — e i . AR
IKTT JEAEAS AN KX MR KRB W 7 THT, #h /K SRR T MRk SRR R ] R, (IR 2 Hth 3K
FEAEEE T pH A BT, RN FEAKTR BT R HEEEER (EDCs) S HLITS Jnt
LKA bl (ERTE, 2020). FAKIT A AR KRB 500 5
T, mfE S KA FAK R P AR, R R 20 -5k B R G n]
PUREIEIFER, A0 FKERI5 % (KBS, 2016; VLV, 2010); FAEKANK)E
WK AR EEINEY, B8R, WIRMED G RREEN, BTG REA
A (BRSPS, 2013).

FAKHA T LN B, HEAEKS —EsmNEARLEY, At As0ES RS



AEE, N5 NOg-N kst & plcHh R /KR X H R 7K H NOg-N R &R, FEuth /K
IRRYIR RS e (WkZEHE, 2008; Z574%, 2008). MAMEA KA RERL AT AE 225 5 2 A
PEE (PPCPs) MAIEEER ERIMIKRN, =& FUE. =54 F UL AE 97 295 Ye e
PR P B B AR E K, MRS TEF SRR = & A S S 2R R 1
b RAEH (WU S, 2015).
6.3 ALK FI AR A FF RN

BUT AR T 125, K BICREBHE, 4 50%-700%i K &k 4 Ia HE g v, 2
TR BE L N R AR K A, HHEC S 8RS v SRR, 7 EL S AR 35 P, K
SRR RAS, RHEBCT B0 A KR AR K HE A B 5 R R
SR B R — s 5 Y. BRI R AT QT RE O RARIG A S R A . Rk
520 (B3R, 2010,
6.4 TR F AR SR BB

YLK BER R, B R v iy B kT R A T, TS KONTRT, BRI 7K K R RV
(545, 20060 (H R dbAGE FERI AT XIS . 1R 28R S R K= A5y, ik
I B K P I RE 1A — s B S8 AE AT REXT X HRAE S RGU AR Ve sk i se i . (k3R
1, 2008). S F T ARV EEE R RIVEAK, 8RR RS A R TR AR TR R BE I W R AL
AR RLIRHETSC SRS I N R SRR E R o I A U S SR R A AE A T e S
Bt A7 I FE K R AEARAY, A KR A TR 1 4R R KR P 7 BEOGVE K I CRE TR 55
2019).

7 IEEHKRFIRILFIREZENL

IRAE R UK RIEA T AT SO A BF R R, G TR 7, (EAG 2T
R RSB, 5] AR MUK RIRE BT R A, 38 0 BRI A M

(1) HUEFE-F R UK SR A FIRE B 5.06%, Hf 2R FB-F SR A Y X R IR 2 i
JBOKFI I, RESGHANERS, Ik s LRS- KEE RN, A S
BT M ] S S 3 A Eh e o

(2) e RAKBIAN FEBKBARAE, K e U KB M5 R N ORI IR R
SEAG AR KR T UBS PP s 3 R SRV AR AR SR AT T AR e e XU o

(3) FEARIEKIRAL RERE S R HOCRUREA FH R SC B BITAE RIS o B ) SRR A
PR K ¥ A RICRHERAE A BE I, I g5 X R AN A S R AR BIR .

(4) PRI EERI I AT RERS IR X I8 AE 35 R G MIAGE ME. E BCRAT M KR FH 4R IR,
Ik 7T R kORI P R K

(5) 2014 4E LSRRI /KAL I o4& TREIE K IFIT R AR A AR, I BUE EI T 4k
BOK FFEAAE R BRI R AE S AN KR, SEI0R R K Aba, N S AP R R



IR B U = DXCH TR KA, I EE R R 2K X 7K 5

8 451t

(1) HUEFCP R AR FUK SRR A AFERUSOK . FBAK K, MK, Hoil
JHK AT T I AREE IR R WM KSR AR U REE. AR
FE L HBERSE R TR R K T IR v 3 A KR AR R WM . 2SR
W KRR, 3 DU . R DAIT IR A B U R, R A AR 453 B

(2) % 2030 EAEH MUK BHEA A 53K, FIFIRTSEA 43.84>10%m°,
TURK 5.43X10°m?, FEAIK 34.22x10°m°, HEAKI%AL 4.19>10°m°.  H T R kA 8 R P o
IKF=RLRE A — € BIEIGSVE R, B BCRAS R KR 4E R AR, 30T R 3k /KR FH RIS
N

(3) FBK EZHTRWHERE, fE7E LIRS LA, TREKS WS, I
T R A I . P AR K R B TR AR SR K AR HERE, AR E IR R K E
b pH M BT, (HESA R EKERA BEER, M AKIEASZRNGE: H R KR IEX
TERE B A KRERE, 23 T AR IR 35 75 G XU o« W ZAKVR AL IR ER7K . 72 EI oK ] g
B RRGFEES RGN AT MRS 2R, B RIS Mtk B A H AT 57K
NTAT, AR R, H R FH T RS2 X 3 A 385 2R 48 () AR E 1
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