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Abstract

The reopening of Xiaoqing River will cause the multiplier expansion of relevant industrial sectors
to bring economic growth, promote economic and social development, and also enhance the pres-
sure on regional ecological environment. By taking advantage of the location of Xiaoqing River, the
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ecological function of infrastructure will be improved by ecological technology, the natural form of
artificial river optimized, the connectivity of regional ecological source area enhanced, and regional
multi-functional ecological infrastructure formed with water ecological resilience. Xiaoqing River’s
regional multifunctional infrastructure is utilized to promote the sustainable development of the
region. This paper puts forward the concept of regional multifunctional infrastructure for the first
time, which breaks through the ecological planning which takes the city administrative boundary
as the scope, and emphasizes the cross-administrative boundary of ecological function and the for-
ward-looking implementation of multifunctional foundation.
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1. 5|

NERJER—DAWY K ANREFEBGLRE, & LB R BEIEZONATR 1] (EREE i A2 RE RN bR,
R 22 B T 1A DR NG 55 ) AR A A B A B /> (10 B AR R PRURBOR MO e 2 N O, ARSI IRME 95 1) LIRS
DI AE BT RRE, A S Z AEE MR Bk, 8 T ORIt BREBIASIHE, &
ELHEA RN A 12 R 2] [3] [4]. @ VE T DLYERF A RO E E AR . RS WR I AIE R fE
Rl e AT IR EhRe SRS R4S, AR T SO ARAL B PEREMA[S] [6]. AR 4SRRI A AL
PESEIEEVER AR . 1984 IS B ARSI “ NS A TR (MAB) IR 5 418 A A LAk 15 i
MM, 1999 4, S I A R 2R D oA 4k s Hh ok i A A FE A Ve 2 — P RE G 45 5 = UM IR 5F A
JRASE AT B vt ORI AT 35 8 [ 5 e F) T R [7] 0 R 2R DA 2 A 2013 SRR AR kit it o SO0 oA 3
AFRETRFAE A ARANE 5 AR DR RS AR P 4%, B AESR Bt 2 A S R GRS .

SEAb it PRIEAE PR IE S R AR SO EARRERG . S BT AR Y H AL i A Sk
Hi 25 BEE[8] o A= 25 FEAH Lt PO MR & 7 SEBRNE F PP 20 PSR, — S xR Al it 7 A S e, 4 O
SR T 2 (Al B0t 3 JU) ) (2001) 7 SCAE A kit et A2 S Atk Ve i T AR AR 54k, 1 Z DUESRORE0E
BARERTERS . HEK. BBV, WLET R FR B R AL R G0 — R AR AR O 2 A S
HARRY X . ARk, 0 Wiy . A, Wb, AEZSEE R H A —P) B AR B BRI, REIE R
PEIEAE ST R D RE RO AR S MR 55 B[ 1010 4225 R G 55 AR 4EFF NI UL AF B R Gu e, Se b fitas
MR P IRS A AR B IRSS A SRS IR 25 [11] . AEASHERN BRI VR N — BRI & R 20, R
TN TR PR RN R BB 5 o XA At it F AT 185 sk S O A, 2 M AR A 5
W2 FEVE A (PEBDLS)H2 Y AZ JE B 25 (A8, FE BRI A 2%, et fRIER . AEEAIRRE,
7 AR AR B AL MR S B [12]

KA ZS A VR AT K RIE R D e B Th R AR &R, IRIF/K RGEER G A R G55 I LAt 2
[AIGEH . K RS, LA RN AS R BITRK AR DIRE, RFECAESENT
REVE AR Bt i BEAT 25 A e s B o) T 8 e O R M B i iin, TR — R ar i &R 4 W
TR RAVE A SR DA B — Bl TR MHIIRE, TRLE R RREHAR DR EUK S
f RE ST S e [13]. I AR IRAR, XKAES RG A D REEAT B, RS R
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BRI S ThRE . ASCUALZR B /ANERISONHT UM 5, 1R 22 Dh e W] RREAIBUK A SR, IR A2
Seait i, SETHRUEAK A S PIE .
2. INEFTTER S ThEE
2.1, EEMBHIETE

RAXNBZ (A 76 1130~1137 ) ARTMHRYT, A AR, PG KEE, PIZHR, movih
PN, FF RGN, FEHE LR SRR, (IR 5 R SR A I 20K JE BT THATIE[14] - 24 76 1891~1893
LRI, AW TRETE 30 K, VK 2.6~3 K, MFELIET 30 K, JLRHRZK, WEFEEM
TR G M A 2B, BN L AR B R HE R B [15], NS NS . /N
Filiz i) =AM R AR ARG R G M. AR RN, NERERLTEM
T SEOUHE TGS, AR5 R B M SIS e T Bk R R

2.2. EEEFERKSHH

G, NRE/NEE, BERT S S NGRS, TRV, JeE T < BEL . R
He” R IBABEE . 1950 4EERIR /NG 9.4 km. 1952 4F MR ZEER 4358, WS/NE AL /R, BRI 100 m
A TEAZE G 1 4%, B TAIFZR 100 m AR, PR S HEKFIERIfiIZ . 1958 4, ¥ e/
AT BEE T R P RUKE 5 88, NEDKE 73 B, S EEESRII 50 JE, EEZ 1.84 12 m® [16],
FEAIRTE BB S SR B 2 1 R KRR PE CRIAT K ), 7 PR LK JZE (RESK K B . Rl ZK e . BRFEZK R . AV Ak
KEE S BEIKEE . A Sk ATIKIE), kX 7 4, Al Bl DN EFREERX . A=l 2FE
Wi T BRI ORI S o X B TRV R, AR, KRR SRS RIE TIEA
HEI, NEITIRA TG RREH R Wi WML KB Y5 A, 12 MR, X), 4K 229 km,
TR 10433 km?, 2915 428 BRI 6.7%, & X — & BB N TRHRmE, wlE 1 s,
HA AR R W POE 2 2 P IRE[L7]. /NETR TS B IS ISR B5RE. A IE . B8t
W, DAORERE/NE R RIS LR HEIE S T RE[18]

A

INTEF
R

L L | W Low: -113

Figure 1. The geographical location of Xiaoging River
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IKAAE GG K R RN, INE [ /NERR KIS T, AKBF a6 . 158 (MoK EE BT & bR )
(GB3838-2002), X[/NEWEGH Folwk . HMEMFIEME 4 LB 2010 FHFEBMEBTIFN, 455
KU 4 bW N E V K[19], EREREAE 2 THR[20] [21]. A REBUM MR KIS G4 BE[22], /)
T BT A 5 KRB A, s 2 B, RESREGE KRB .
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Figure 2. The distribution of major sewage enterprises and sewage treatment plants in the Xiaoging River Basin [23]

E 2. BRI EEANS R ISR (23]

1997 4, P/KRVEEKEEFE A, NERMERIT. 2020 4F 1L KB EUF (e TNty &2k —1Akik
KBTS E ) A THENNEZE “HE/KIE” , I/ NER SN TR i e /NS 0 G TE @ fibs vk,
BV AE, R S IE 169 A B, . oA 4 R, MR 36 B, HudKAl. BiE. L4k
Wit 777 AN[24], 2023 4F 6 A EMI TR L.

VRSB TR BGE R, NS AES IR ER L, A R H/ANG R 2 XK A S
WA, B X R K AR s M . AS SR N TE AT A S E, S SR XK K AR A T RE R R R AR TH S T
WHEARMESE
3. XEZIhEEKEASEM TN
3.1. 4miRzsial

D SR /INE ] L 2R M DX AR K 7 S AIE, B4 AE A 22 it /K [ ARG Z I B B AL R o, T S
S R TR U K BN ¢ S5KORMIES T [25]. 1996 4, ff i s TR E R A T8
PEREEAR, R T AT S E] RIR SIS, 24K AR T =R E T ES, K IE R - R i
by, AR - WE L AT ELEP W BRI, IRTFIA 5O SOk IR AT S 26], 14 EH AR
AERTTHEK, A 8 27 AR i .

3.2. IKESEMFEARIEHE

FEBARE, © BREKEFBE, BRESSKAEMEN RS ESRG P HREERAR D
MU TE, EIHOE RGUERM, BAESRS, EZERPIMEITERIL. EERFNESRS
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HAMAFE RIS, LSRG RG> LA B E FR IR P& T AR AT, KESRGHE &K
RBRAGMMFWARE S, FERKESRGEMEIAES RGEZ AL RASRR, ZMEKAA HEPMAES R
Gi 2 B I8 SRR RIEIE 28], @ fRIFIEIE R BRRE . BRRE T EMZ RN, B IR
HAMEHIEIES, NTIFRE, EBMALERT R, SBOEFRMEIEEIERD, EM2 TR,
PN s B RGN [29] . B WREZIRI()Iseats , AT ()5 P AR G b X, 42 M Bt A 530 N 358K
N5 Y I[30], R T HOBSORE BN T 15%~200%, A F T RBRK A AEK31]. @ A RN 58 .
T RRAE (9 98 BE S K AR ST RE s VAR OGS (R JRRIE 98 5 T 3l AN AR AR A DO RE RO 7 B2[32], RRIETEE . T
REE AL AE SR AT AN 1 om0 R 0 R P AN I« B 1) AT B R AR . 2 TR I 25
()RR [F S5 o 2k (RS20, AN [R] A 2R ) T A0 R T 32 30 Xk 94 B 7 B2 ) s A [ [33]

Table 1. Suitable width value of river ecological corridor [35]-[42]
=L OARAETSENEEE A {E(35]-[42]

JBRTE 58 J5E (m) ThfgE s A
3~12 EYRh SRR RN HGE T % S RE 2 I HEBN A A7 7 2L
15 T L BRI ) fo /N et 9 B A A BT ALV ok B A K T
30 W P, R AR BT SR AT A AR R R R E SR T R R
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Figure 3. The comparison between the natural state and artificially developed China Unicom function [34]
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3.3. MHEXEMYZINEEKETME

1980 4, Vannote %5 A& HIMIIELSAMAIR S, YNKAERBE —MESLIEE, MRAESRAR
HRARVE[43], RAER B\ A E LA 5 A WA T A& B R AR . RIS B R SO, BRI
SR, VKX WIEMCSC RV, #ATEDR . RREAAENURR I, AR B, JERIE A
iRt M A A P18 [44] . Bennett and Wit AT Bennett A4 H 4R B AR 5B TG U S AR Alis 5
R ThRE, 4ERFAES R A RAEHE[45] [46]. KAWL R gy n] LIS I E ) & 6k, BRIz Bt X T
B, ARE S MR B K R
4. INBAHIRXIEThRE
4.1, VBRI E M.

ANB A B R HREE . 22k 5 T aB MR B EY 12, 20 BB AR E(PFEE T IX 50 4
— i) A AE ORI B SR SRR o WL, TURB AL R 1T X Bl 100 m¥/s 32 5 %1 390~450 mYs,
HhE R 1 B ER 230 m?fs #2751 900 m¥s, R iF N 1 BLFH 500 m¥s #2555 2000 m¥s. /N T LA
K SO AR, N[4S IR B R BT R K SO 3, IEIRIBR B R K SCEh g

ANTE ISR T BTt . Y B KA PR AR NE UK DI RE . /N TR IE P AE OR e 28 K A
X, HrA 1 EERBUKE, 8 B ARUKEM &I, NER. Al . F2W. DB & ER
TASERE X, AR T XA P2 AR TR L K T R

NEITRTTFE VTR N S RO MY O R B IS EIE, Wil 4 B, U g
& 2000 MEZ AR 22 AT IEAT 75 B, BONIXOIRE B A, INEENUS, sAUS . NS B A
TR T RLIS B QAR T, NE TN B i X — 2R EE A HE AT, eI 5 R R
WiRE, BAd. NS %2 D ReiiE.
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Figure 4. The distribution of ports along the Xiaoging River after the resumption of navigation

4. EfENNEREZLEON

4.2. INERREBE ENFES £ S ThEE .

NI A DR AN TR o /NI RT T P R AR AR 5E R IS 8N 28 #j5 5 i, 12
AR X), 40K 229 km, IR 10,433 km?, £ 54 BRI 6.7%. TEAC T H AR5 E AR
PR PN B 9L X e R 3 s, AR L B R AR AR B AL B T AR JE B, NS T SCRUL
i v 174 i =y e 2 1 P R VAR TR 0 e | o O T SN N S Wi 2 L TP S B 5 9
(L OIARE IR A o ANETRUIBUK R, SCRARE, — SR 46 %, AU 25 8 0.266 km/km?,
TR R ECN 02900 FUHAT, BrTEEAaKI, &SRB AT .

DOI: 10.12677/aep.2023.134109 892 N RI R Y


https://doi.org/10.12677/aep.2023.134109

fLHESR, EBE

ANE TR R R EDE BRI . NE IR AT KAR BT 78.2 mm,  Jiiisk i b
7 2624.42 hm?, {EHHFRKIRE LN 205.23 75 m®, WnZe 2 M 1 s, BRI
IR AT, A2 R R, R NEIEE SR, ANE R AR TE R 70~130 m, $R4E TR
Hb B RS TEIE ,, BT XA

Table 2. Main wetlands in the Xiaoging River Basin
F 2 NEARBEERM

i ME RS g

ELTE BL Yy, W SRR SR A, TR, WX TR 16.6 km® Bi[47)
BTSSPy, NET R ORI, TR 26.6 km® NE T SCR IR AR B AL X, [R5 A

i Gel AN L AR B R A S T RE ORI X, S S AR e, ARG bt e B g2 bty AN R, A7

FEAKS P R S

HW B F/NEI SR 2 [0, WL 4.76 km?

ZF /NI RE SO AT AEI K & B, 91X R THIFRZ) 5.95 km? YRR S X R 1A KK, iR AR 464 km

H it GF R T ICOR I R AR KR, R TETAR 1627.5 hm? [48], [z A BRI EAT T A AN SR B AT 4 o

5. 2 & VERRBUKESRSE, FMEXESIhEEKESEMEE

NET E KIS EE NS B RSB, B 108 X2 ThRE DX 3 A A At 5 it )
FAFe BT /ANERIES AT EOL S, AT AT B B B R RS, ER B TR, A
SRR K A S T S RIE B T

5.1 EEXEIEMRWATHIBEY, WEXEBKESMERE

ANETFISURZ R L PTE, 8 NEIEGE, R T K A A R TE S AR TS Dy AR IR A
NI B ST DXR 1 /K A 2SRRI P 2% B SR, BT % I A IR e 1, R 1 i
AFELEAESAA, B2 46 SRR G X, AR RS UEHIR AN L . Rt Aol R S
BHVAERS RO TAER, RIEHKERR. KDEE . KA ARG 1T K SEThRE . fERBURE |, W%
WA RGLKIEAR AT, W RISRARL . NE. R N RR AN E AR R 45 7 [49],
BRI A K ARSI . B R NE ISR KK AEREE, i 5 fr, Bl S/ NG REE O 4
AR, WEmNBA L5 R M X, R A S NS SORIE HRIRE, A
e TR, R E KA Thae, TR AT BIE B SR P S D RE I A2 A5 Ak 55 10t

5.2. AESEARKREEAREESIIEE

TUSHIEA R AR, ANEIZE P B BTC R, T ], WA, SN2 K AL FRGE T A (A
1 6), ARMTIRGRARIRAFAE, KIEE TR RAES SCRUATR AN AL @ e N TR, Rt
Hy RAFRE AN ZE o X 5 7K AV D RE DR AR T IS S, RIS RS AV 2 PEELED
AR PRI A BRI T e P A P R AR AU 2GRl D3 AN T A ok
ISR o RIS KA B O T AR AR T, ORBE AR BRI RIS, 3R TH R AR RS D Re -

5.3. SEEZINREKEREMRIEE ST
ANETTR SRR SRR HOR AN, I GIS 40T MR B BRI 50T, 1R

DOI: 10.12677/aep.2023.134109 893 N RI R Y


https://doi.org/10.12677/aep.2023.134109

LS, EBE

JLAKIHIE . JUEE . KIS KA SBURX, IR S RERKAES TR ERE, KR #A5%
B 95 I M2 6], R BUR T — 2D 3 @O M KRS A S0t BiaEERIB T a0B 10, VR 240 |
PSR « SR RREVE S e . B2 BRI . ANBCE AN T VE A R BRSNS T3] S etk
ITIRHE, NZEEHBHRATEN B RF L S 2 5 65, XA FESH AT SR AR, B E R
SN BRIRTT A AR R FRANFR SR (RO SE LI A N\ 3 5% 2 R R Rl A A PR 1) A AR

FAAGIEIR B LD AR ] 2 T i e

Figure 5. The position of the mouth of the Xiaoging River and Baiyun Lake tributaries flowing into the Xiaoging River
B 5. NEASARMIRNNETAOME

AL R B W 2R 48 [ 2 s i 0
Figure 6. The development of agricultural and breeding land around Baiyun Lake
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6. &t

NI TR 3 SEAZ 4 BB 1 9 /N ] O XK AR S LAl B G s B AR S 5 . RAOTTHHZ/ MBI, ik
B DRI N i, o X B B S IS I, AR AR T B 2 MR R R, /NS T R
TEHA KR DIRE .

BUARVNBIRENTIZ, ANEF SO X382 RS At i, RS 7RGt . W BN, RE .
§i s AT, 12 (. X)RIPRE R i BERE,  FRIRE Prat o R Rty SR 3R 58 s 5388 o

A DR TR /N X SRt Bt (K AR A5 Thdg, 2 IR AT B2 SO va, sz = . B
ANTE RSO FEIA 5, AE SRR/ INE IR A M, SR AT, AR S EOR SRR it
RIZKAEZSTIRE, AN AU KIS @ KR IR B, 38 ROy B A5 2 DhRe Rt i, v IX I8
AR SR I PR Ft o
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