b - WAL A
K=E=ARGEMS “H” 2RSS HRFER R
il EE R
AR ML AT LA ) YT R A TR

Hh [ R B R R S VAT TR R R S B B S S

WE: S-WEAZRKEDHRALRELBETOH—ALXETELEPEA, HEAHKRALL R 2 F4
S sb-SR A RAFIE G RANITI Y . A, R TFIRT Akl ERAREZ AT, AR LR %2ty 7k,
ST REZAZHRAL KRS R ZA4IE, FAREREN: ()MRETRAERA, L&HFT. dxT. AT A
BARTEBKR G PR THOHAL, KEAREEINA 4ANTRL, RT HHRLKRGTR R R FHIE,
(2) RE-YRFE RO DATILA KA, —AWRT P S8 ERFIEERTRMELE A 4MER FHSHRT—HAA—A
Bk SR TS HAL, BB SN ERGERKES . B, AFFCENGHKE SR KRR MKGE T H %
Fash-R A ZAANNARITHREEE., L THERNL R A SR EAHREZTAHIESITEL — 245
ML,

KA : FHR4F%,; R EN,; shERE; K=A; AER%

EERN: B (1986~) , 5, IEMZONSMRIN, TEORI7 FAMIT E B, E-mail:gis_ wsh@126. com; 3=

&, BE-mail:yuanjf@jspdg. com
WeRE B EA: 2022-12-09
H&. VTG EARRIEEES (BK20191486, BK20211371) 5 H E - F R34 (2022M710669)

VR — PR Sl AT T 30, BRI T X — iR R P R A BRSO Y kI 2% R FE S BT I 2 IR 2808, e
HE I 2 6 PR AT 8 AT AR T, RN O XA 2 (A R . RGP RIFEEAR . )% R AT R T AR
[1,2,3). fER=MIBIX, DRAREA]EY mEF Rl R REE I T =Bk M 2 B 2 IR 4R ;. Xiao 45 [51HER] 1 b [ ik
W20 FIRPRBAR RS A TR . BRAh, RIS 1 BRI KR A L RS A A K e (6] . ST,
B 2 B AN T S AR R B, R T R R TR R LS . A v Bk s 43 AT R R T P S S A R P AT AT A
fRHE 7T A A A (R AL RO AL, $RETT TIOR3 R SIS A 7] . B, Ak s (8 1id it [ A Ah sl b,
H T8 3 R ARl S (KO 5 ARFEIR T o 2 3 AT R SR T S R A5 M Ak . MBI FET7 i B3, H AT AT W 7 R 32 221U
IR T B R N FEA S (B e M B0, SR A BRI« SEBRiA DL R 2 1) A AR 9, 10, 1], TR 5 2% W 26 55 #5125
Kzlmm ek P BRI L12] o SR, SEA BRI SR T LA R SR S T R Bk “O 7 SRR 2 5, XA
BT FE AR P MR T 4 22 3 AT JR) TN TR AT A B SRR 2 — o DRI, AW 15 Al 1) 22 3 A R T R T, R



2 R R IR 28 AR — DX P 1 A AR AR AIE D XSRS T (1 v Bk R 2 T e S A SR AR A o RIS, 85 ki A e ket s RO AN
FIREE T, b0 e A Rl s gkl ffe o sl Pz, BURE > TR (13].

FERE b, U7 AR BRI TN Gl SO SR T S R 2 TR R R A R AT IR, 4 IR B T R
B GERAIRFAE (14 o 8 v B DO 4 Sy B2 ] oy, 306 o) 241 00 A SCOMT B Bkt e T 8 SO 28 75 i, 37
) AT DA T2l M 22T 2 IR R R R TR s Bkt s SONIMIES 1T I, AT ARt s 2 R B “9 7 R A (R,
ANFIHI R8T E CHRE 1“7 2 RHERBURES, AR 2 B R L AR R R AL (15, 16 ST, £ EUIER
D RTEAF LT 2 (MR R, DLUEES T “W7 2 ERHERIE . N— 2R LoRE, AR R B .05 2
TAFRBZERBIFRE R, 28622 R P ni i d — SRR S REA RS R RE Egm i zR (2, 17]. g, —4
SR AT RE B 2w Bk A, DRI R R R S T AN I AR B DX Rk IR S (AL AN SR R TR ik s T
S BN RIONE o FL R RIS T Fp AN () v Bk e B0 5 R 80 52 B T AE R 5 . iy b IX AL SO BB S5 0 2 AR AR I SR B
[18].

Bk, ALK = MG, AR T R YR S AR, 38 R R B 2 Sk AT R R A ] A
N DRI T R ok SR S B AR . R, RN BB U R RAN B Bk 2y RO 5, AWEFC B R T i
R 2 ol AT R S AR R R AR, JRIRTUR . SO R FON T BRI 2 55 301 2 TR A R ORI o ARHIE T AR FC R
ASAT B TR N R AR = 3t DX ko 245 B IR A R AR R R R R, thm] DO HAU M DX e B R 2 i AR I S i 2

1 B RE I
L1 BRI B 5 B

AU+ ZERPEER, KEAMX OIRRE %S BROIIRE. 20 2 KMkt . SR, T W25 A A
PERIGr T2 5 (19], K =AM AU E T FRE L5 Akt XA Bk N2 R AR, IEBHE 1 — L840 RORIE DX S e ik s i AT
Sk [, EIX— XA i 20Tt R T Rk 2l A R AR, K=t AR 7 B, 1T
Si~ IR RN AT EUX . ] 12306 BHe gt it i a7, AW TR BRI A ARTT k08 6o Dy C MBI/ s BRIE U, F K
LT 2021 £ 7 H 6 HIOEHE. ABTFHE T 00 A AT EONIEA T oo A DLkt sUR A Hr e, Horp, AT
EORBEAR IO, 2B AT EUX s X O R A 0. XA DA 2 1 B AT B R TCAR OIS, TR X 2 1) — R
B — AR RS . DRI, X BLAOAT U T i 20 i 0 4 3 i A XV B B B () AT BV AR L. DT R, AT
R 2% T T A DX R AR A2 T R 4 K

BT T AN Bk B R AT R TT, AN T HE— D T e Bk R A R SN DA R 43T R T R B 2 R T
5 DARIZE YT i 2 A B B R R B E N R 8 e AL . e R B PR 28 T ) e Bk X 2 o W B Y, 3 i vy DAE— 25 45
T4 IebME. Hod, SEH LR BATEIX RN, A 134 AN, 7102 5MSERN, PR MEHEALEA “IR
TR AR o 2 (B 3T B G 2 st i, AT 211 AMIT A, 11 675 kMR, i MR BERLTC N “ul f ik
[y RiC R

1.2 BFAR A%

12,1 AL st

WA 245 R AEBEA W 2% K B rht ik (Degree) fE 4R 55— 211 s BELIRIR R A0 S 808 [20] . Bgat 5 A s 0nst 1 s



A Lij R 1A G Z A% n o8 s
IALEE e (FRTFR “WDC™ ) WU 4R 25 18 T W4 44715 il - [B)EEBA FJ5 O BE O o RIS E Hh Lo P28 B IO 24 Hp 4% 1 5571 1
IR FERALE, HOZIEHRRE S AR R 4 R AE 2% B Ay . TR N 2 s

WDC=2 jeniwij (2)

A NI BT S AES s Wi 2T 1A A e A A .
1.2.2 HfrrRltt

HR At (TR “BC” ) A BAZE I AN X 48 35 3 F B 4 B A 50 I R S e o 2 45 s B ER 1k, W R I A FE R 4% R A AR L
Hupr [21], HatH A=t 3 Fios.

o (8, ti)
Bﬁi - Zs,i: Vs tid {ﬂ:l

a [3,_ if}



E
Bk

@ ek
B i

R

iff 5

ST LT (TR IX)

_‘ J'I |

0 25 50 100 150 200

K1 arRonERl



A s Mt BRI VAR A o (s, O R T s MR ¢ ZIREBRAR L ;s o (s, t] )RR s BT At
FR B BR A TP 2 1 A 1 BB

1.2.3 #EDXAS

b DRI R BEAT R IR 2% JEARG A, HLsbr B — Rl KT ik PR “4RIX7 ATE Ay — JERA SR
FRFEAREER T s S, HOlH 25 T 2 U R R AR (22] o G, AL IS R & B R 5 TR B R Rk HI T, 4
RSB 0. 3~0. 7, W — A v AR Bl (23] BRI AKX 4 s

Q=3 k2 ij=clrealflow;-estflow;y) (4)

A k BFTRIZHIAEXEG  real flowd jk 25 H Al —4EIX C WY 1 A1 j Z RIS EAR IR AR M estflowi jk RoRBEAL
PIZRZS T IEE . B(E Q = 0 Fontl a2, Q = L WFRRRID S5 Rl

12,4 23k gUM URFIE IR 20 AT RBL

ASHR 3 IR EL AR T M — IR P 2 A Bkl i T AR 22 R IR SR A, O ELAE A I BUE Ao A PR A RO KT 4R
BRAAR 7R AN [F AR B R T v 2 ol iR AR AR 22 57 . WESESBIRANR . i SR E TE X 380N P A veir Bkt e KOOI JBE v o PR AN v A
H PEARFRE A — AL 2 [0, 1] DXTH], FRRE ARSI A U — A0 5 B S AR (ELREAT O BT - DA S5 H 3T v 22 3 R F R R AR SR TR
I T, BTN G AT A AN R T 2 A v Bkt s AR FCRFAE AT DR T R A BB AT (B 25

2 HR
2.1 K= BN Tl I 4 s M 43T

R FRIF FE Hh P ke 222 B 3 T vk IR 2 AR 7R T = A X R BR M S R AL . ] 2 BT, DOIASURE Hh o PR AR B i B 46
RRAE, L. st HUNTRMER . HRMT . SEH . BB FMT . T UGRM Tt gy fEHIR
R AR TP B Bl B riiss . dE— D N WA 5, B 7 ERE T AE SWsh, K=y i
(RTINS rh O VA A e, TR T SR R ) o R D 8 R T X 3 22 ) 34T 4 SR 8 W 1 A0 S8 v o PE AR B S5 90 1T 14T it
fis GBFRRACTEEE IS R, 0T e R 8S RO 70t 73 AN [0 i B R A HEAT 22 S A0 A5



P 431
I Ak
[ 3~531
[ 532~1 143
W 1 144~2 438
W 2 439~4 147
B 4 148~8 637
T VA
-k LI km
T iR 02550 100 150 200

B2 K= ARy e ek X 2 AL E rh PR PR o3 AT

IFE 3 i, oo LR 5 2 A L RSN T 44 i, B M SRR, PR T, R
BT SR BT, TS, TSI L L B . Bl AT, R LR A 2



WK =AM 2 B T s A. —J7im, L. PN MatR K =M — iz, HmBadmix 4t
Bt oy BB REHRBUN TAE AT = A Rk 4 rp I BOR MU 2L 1, BRI 2T BN TTAE A 1 Ak L b fir
BAFT R, A AR AR E EE S BN SIS B T B E RN RS R T, A 2
T SR R PR LA R X A Lo Tt 2 A = R Bk I 2 h T B RO AL, 658 17 T i vl 8 S ety s A

i e
. 0.000~0.002
T 10.003~0.007
. 0.008-0.016
0 0.017~0.030
I 0.031~0.059 X e
— B b
A e —km
[ % 02550 100 150 200



B3 K= AR T R I 4 A O K 2 AT

IR T rR AR I 2 B R PR A XA N5 50 0. 313, R B T AEIX R p 85 RS . &l 4 o, RS RILEIE T 4 MEIX, JFRA
PR 2 R A RAE: (D MRAEAEX 1 B0 B saJa i, AL ZRUE B SRR T “PUIb-RE” T R s BRIk R 4% . (2) 4 IX 2
022 )7 i 4 SRR W T I WA BT R T N I AR B s BRI 4, FF T I3 A T i By 7 2R — e AR 70 () 4
X 3 H45 SRR L IR T X ORI TR T R ASZ s Bk 7 R 2%, LA IR 75 2 5K = A e Bk BB A 0 2% 2 (8] ] BB % 6 O B
DS IR A N, 2 v 50 A8 SR B e BRI IR AR LR BR A v (B 3T Ve 22 R L 51 A3 AT DT 1R A RERIE s (4) 41X 4 2 BL
FO EESBONRET, £ LM TR BB T BON R B R T M2, JEXT RO R MEAE. TE ML N AR AR R
SREES A AESEM .. (54X 1 M OIRTT AL, HEIX 2 BIARZOI T BT, AR IX 4 BRIy B AR R, T AR 3 R
LRI X AR Bk 7 4%, oW A% LT



X
I 1

N 2

K

N 4
—

e igeg N 1

s 02550 1:}'0_'150 200

4 K =AY Rk 4 A X S5



2.2 KA mkl s 2% S5 o

I IR 5 R BT ST Al R T R N AR Y, A BT AN [ S RS R 2 R T o 22 0 A R AR, Bk AN 5 Bion . o,
FA 1 FEW AR A 3 AR, BI B, B ML KRR T . X —RRRI N — AR X Pz L R A 2 e
Bl nt, AR R — A skl RUE AN E FE ROV AN PR PR B B3RS, P E IR O MR R E BT T 1. 00 IX ¥ SUAYREAE
IEIIR T AR AE— A i Bty RUTE BEANIIF T X s Bk X 2% rh B L A A st A . A 2 R R R e Bkt i B “— R
KER, FEGIEGIEA RN 2 MR, SERZEEE S, MRMZr EEE N ATEARA IR, P PNl 2 =
Bz st A e v . R IX AT AR T AN Ak A, (B 3 RPN U — ANk s AR PR VA PR AR 38
Bim. SRR LML, WOl iz ol SERRE EA NE, 4T 0.5~0. 75 ulz N, KA 3 FEAHERK=ZMMX A 9 AN E
BRI FEX A 1 A EEERE RO, 3L 10 AMFRRIC. BT, 0 —AS ik s e AN B PR FebrE oA
AT ARG 2, AT 0.25~0.5 Va2 . A 4 FEEFE 10 MR ITREX R 17 BRI, 2T MR E . BTE
TS TC N P NEA PR35/ T 0. 250 ER MR T R bR E R A — @ M ZEEE, Bl — @Bkl sl T30 POy 3 S AL, 55
A, — eI AN R SRR B RN, RS [ ik AR — AN T R A T RIS AT, (R ThRE Sy T R REAEAE ALK
ZESto Bltn, PHBAT AN S ksl PR SERI PRGBS T T IR R AN R ek A b, AR X b RS AN R ) R
iEhe.

2.3 KR=Aulhi-& R IARFAL b7

SR TR A TR IR AT B T = A XA R RUBE R ) Rk I 2% SRR AIE T A 7 /A0 A 6 DU T L SE N 23 6 3t 3 #r
F BRI 4 A 8] AR PSR T R VEBEE A RO o B, eI 1 g i S T vk I 2 TR v g A R
AR 4 R AR X At i . BORIX IR AT R T 2 A ikt s, (B BT AU S Bkl A T AR O A,
SHL Al ek s U ALk AR T 3l SRR T SR F AR S PR A o HE B TR, X IR Lot i R e ek . H
U, I 2 PO R T AR op 2 A BB R BRI, R R A BRI BOE RS B 1AL, i L
Bt R R 2l o R 2T 3 T B R T B T BL R X AL T . B IROR RORE R E T
CIRFAELE 24 RO OR AR W SR, AN I A 2 T o A s A2 AR I P S Bk s ) T G T A R AN TR 7 17 B PR e Bk R R
FRESER BRI P, AR IT B AN FIMR T e SRS S 3 7 TR ™ ALK IR AR o 3K R AT I A% O 0l ) AR ST H XA A A
R BT OB, AORIESHT R SRR IR S B . foefa, SR 4 Py 4 = A X b Ho At BAT 2 A gkl A = (1
YT, AR i R DR 2 AR e R S A B, XA AL AN 25 o X T IR I s kv T, T S A R 0 2%
HR Rt AR B, XA 3R i P A AT A e At st X1 7 24 3 B8 96 B (1) RS

10



LEN

o R A 1 B ik X I ENy e e B
2075 8 Fgos Do.75
.50 L 0.50 0.30 @
0.25 0.25 0.25 e
0 0’ R 0@ ®
0.25 0,50 0.75 1 0 0.25 0.50 0.75 ¥ 025 050 075 1
WDe WD WDC
Jdiniz
os GIETH_mTHE 1« | TR _disk
2075 & " 075
0,50 0.50 .
0.25 0.25
o @ Op
0 0.25 050 075 | 0 0.250.50 0.75 1
WDC WDC
EETR]
1 TR X G g QR = 5 TR - ST i Erem_mEE
; o
=075 075 =75 Ro7s B o.75
0.50 0.50 0.50 0.50 0.50
o < 'Y 5 :
0.25 025 0n.25 025 ® n25 ®
tg @ ug® Neg ® Y o®
0 025050075 1 0 0.25 0.50 0.75 1 0 025050 075 | 0 0.25 050 0.75 1 D 0.25 050 075 1
WDC wne WD WD WD
Tl R Pt LR B b LT 2l g Gt ISR
U I T iy A B
0,75 =075 =075 B .75 =075
0.50 0.50 0.50 0.50 0.50
0.25 s 025 @ 0.25 . 0.25 ® 025
0 g oe 0e 0w o ®
0 0,25 050 0.75 1 0 0.250.50 0.75 | 0 025050075 1 0 0.25 0,50 0.75 | 0 025050075 1
WDC WDC WDC WDC WDC

#hlg

11



FwM i TEE i gl R FFEL iz b st 17

] L) -] 1 W 1
=p.75 Mp7s T nTs D075 L 075
0.50 0).50 0.50 0.50 ]
0.25 025 035 o 025 0.25
» . Y ® o @ ne®
0 0.250.50 075 | 0 0.250.50 075 | 0 025050075 1 0 0250350075 1 0 0.25 0.50 0.75 1
WD wWDC WD WDC WD
BLE 11 T _mREIX e HE} R4 ki Fe T _mRE
(] 1 [} l ) 1 [ 1 W 1
=0.75 %075 20,75 20.75 =075
0.50 0,50 0.50 0.50 .50
025 = 025 — o 0.25 0.25 0.25
0 0w : 0ee ne® 0e®
0 025050075 1 0 025050075 1 0 0,25 0.50 075 1 0 0.25 0.50 0.75 | 0 0.250.50 0.75 |
WDC WDC _ WD WDC WDC
RE A e 4 BB St N
u 1 g 1 SR g 1 2 [
2075 0.75 R.75 0.75 0.75
0.50 0.50 0.50 0.50 0.50
0.25 025 0.25 0.25 025
0.® 0® 0o o ® 0
0 025050075 1 0 025050075 | 0 0.250.50 0.75 1 0 025050075 | 0 025050 075 |
W WD WDC WNDC W
Hif o & LR T FE A S B ARIE T B NP PE
i 1 o 1 ST U w1
s H0.75 Fo.75 =075 “0.75
i 0.50 0.50 0.50 0.50
i 0.25 025 025 0.25
of® Ao s . 0P 0 o® 0@®
025 0L50 075 1 0 025050 075 1 0 025050075 1 0 025050 075 1 0 0,25 0.50 075 1
WDC WDC WDC WDC WDC
=] Hil 3k L] FEALT T X R
gy | g 1 ST gy | o |
.75 =075 275 075 275
0.50 01,50 0.50 0.50 0.50
.25 0.25 0.2s 0.25 025
e P p - Y o
0 025050 075 1 0 025050075 1 0 025 0.50 075 | 0 0.250.50 075 1 0 025050075 1
WD WDC WK WDU WD
' AT 1% dEART SE
8] g 1
D75 Mogs
0.50 (.50
0.25 025
- . 0®
0 0.25 0.50 075 1 0 0.250.50 0.75 1
WDC WDC

15 ok M U E R 23 K o R
3 Zik5itie

(1) K =1 BR AT 190 2% G5 A RAAE R B L 58 3 b Ol SR B BR AR ) 0 XS AIE . 2 X kM s B i Y Rl AR
W AR 5 HA 2 B R R ESEAREE— B0 RO 3T R B m Bk R 2 b 08 B M . Ak KR53, # iz
LREERRN Y 4 ST S, SR A X0 26 10 225 8] 23 AT R AL A 5 AT X 2 TRV A (B 4RIk — B Bk, A BATEUR I
PRI RARN K, H M XA 2 A RATECR TR, A DR N 25 R T o X800l — A K R LRIBR 2 1k
o Blhn, TLI5E EE W 2 AR TR, TR PN X2 TR SR AT a2 st s BRIBE AR KT BRYL IR It X (1 Bk 1 R 46 41,
T 12 2 MRl . o, B E MR Mg, R T T R B R KT ISR AL
T B I AR A0 70 DCRFAE SO 1 = Ay v BRI 4 22 R ARRFAE BB 17 AR A = A DX — A P A JR o IS 3 S v R A v =
HRE AR, BRI, XA NI 5, ARERL 705 KRBkl R B BN o RTS8 SR G R 2% S B SR AR 52
SRE T IR A R S KR RS Y, IR 2B IO R AL A AT

12



(2) ST H 22 0l R R AIE S R T K = A BRI 2 SOR R R A R R SR DL, HL L R B SO T IR
Dl U HASE IR R, JERA AR, 5 1 MR A B DU AR R =N, AR A A ST R R B
AT JRRFE, RIS AU R A — A DR A A0l L AR T 2 A ikt e B8 2 MRS T 2 AR T, AR
AN AT o ST AR O kst AN DCRAT RO B IR CE KT, I LR B 3t Xk MR Al i . 58 3 bR AL I ey
DIk 9 AN BT A 4 o B L T B, R R B — AT b A — MG ks e IR = RS S AN
LU R AT R R T AL, R RPN — NI AL — ML Bk i o, AT ARSI A o v Rl i R A
BRI R, T AR = A SR P ALl i T R TR b BMOE SR B R Bl AT R A . RRAE AR B TR =
0 b DX T IR T A I T v i 7 v X 2t R A TR EE AR A, (E T b e T A a5 ) R I i S
e PRl AT R . 5 4 AR b Bkl i B SR PO AR, T Th i SR R AR e BRG], WA E BN
KB, AR S B DIREE A AR B Rk RN, AFRRESORTT AR 7 — DN SR . BRI Gkl nidh, Hfhs
BRub AL AU FEACE A — i, BB T —MEURKIK . ZREKE, ROEFRRIAASZ I i skl i X H T
PRI, EE N U DXIRIAR T3 7 22 )RR b 2 o B Wi e F) 5 PR ATLIR

AT TR H 22 A e Bkt (KA SR RFAE S o B e B R 2% A L BRI A IR S5 4 . SR 5 v I 2% 5 FRE Y B TR A
wh BT I IR A S (R S S AR G B e, K= MMk g A T RIESh K B B 13 A [R5 17 (R B 7
R, DR vk vt T P RS [ O s 8] DX A R e HLIR, — R kvt n R A SR I R B 2 R v B L SO T, T 5
LR . TR IR 0 YR T B S Bk S B BEAN R, BT AR SR B MR JE A T Rk R
BL, AEAHE (0 R R AN D) BGOSR R Bk s TR AN SR B AT S v B A AT T & S
e, R ST S s (R S A AT X R R TR R R E T IR P 2 vk e A SR AR O A AR R I ELIR T R AR S R A
PUBZFECR. flan, L. Bat. A NEEERUBEOR AT A% O i kot k2 2 TR e I e Bkt i, AR Tl 2 o) i 2 A 2
PR, JFSCHEE TR R B A AL A R . TR EB AR T 2 Ak kA il A B Akt S AR, (E TR AT
R T 2R SO i R B R R U P EOE, BRI B AR R PR AT, DRI T R 0 i e R I T s S
St A AT o AT E , AR TUYER AR T, TR . TEB AR, AR — ST Rk A A SR B IR BRI U ROR
Rl g1 32 B T AT AL B B Iz B R R IR, IR, REAERE . b, RALREr 2
I

(3) N ig EF, ABFFCRAA R 6 3 el A B Tl “W7 SR8 RERHE. EAXTERMERRE L, &
Bzt U7 6T IO BEAR A T R, TS A R AR S DU AR SRR, T B T i BN R ]
U SRR . AR BN R R R b, 07 2 80 a5 B SE AR ) 22 5 R BUAS O W R o 0 T A A X B
KRR EARA— DS R 2 MR G S, AR ERS KA AN BRI B A 2 R R4 e 00T
PR I 2 RN P SRR R T, AEBE BN EE— P L R S B8 R I 20 AT

(4) AR FERE— D P DU BRI 58, ST SR 76 e B 100 4 h AN R 55 AN RE 23 T, HEAT T ve ik et LR 7
T = R I 46 14 SR B IR A R R AT DI XA R FE PR S A% RO, T 2 BRI, H AT A A Ll
A DIETE ZO IR T A Rl it AT Z T A e, BT %Ot R AR A — e 2 bk, 2
SR LA R R Jr v a5 JEL S B DR FRR T I AALIB R 20

Hix,
&P
i
AHFFCIE T EAELNS 4 DTt — DRt Eo,  mBREECEH A AR A b St T Et A B SE PR, A
BEARR AT A FESR I SE B B i Bl R HEAT 00T o L0, FESRTITAIL A T 1) 22 3l O R A (K 70 A o, AT LA Bl s A A M X[

FEVPARITRE o PRI, 5 205 B A2 2 (o B OO MR N BT — ST o 25 3 B SR AR T P (KR B R iR 2 57 . e, 3E
i 2 M R PRI AR A B = Sl X s R ) % £ 45 A R E R A FREIAEE

S 30

13



(1] B, Bhosdn. “HASH”7 AT &2 38l 4 dhoF) A 52 g —— % T DPSIR-PLS = Y4y #7 [J]. # IR Bl %,
2019, 41(12) :2262-2273. ZHU X H, ZHONG S J. Effects of high-speed rail on urban land use from the perspective of “space
of flows” :An analysis based on DPSIR-PLS model[J].Resources Science, 2019, 41(12) :2262-2273.

[2] XU J, ZHANG M, ZHANG X, et al.How does City—-cluster high-speed rail facilitate regional integration?Evidence
from the Shanghai-Nanjing corridor[]J].Cities, 2019, 85:83-97.

[3] WANG S, WANG J, LIU X. How do urban spatial structures evolution in the high-speed rail era?Case study of Yangtze
River Delta, China[J].Habitat International, 2019, 93:102051.

(4] ZREAR, Kok, MRS ETERERINKLI=AMSREMEEILT]. BRIk, 2015(4) :74-80. LU0 Z D, ZHU
Z S,XUE W W.The analysis on spatial structure of Yangtze River Delta based on passenger flow of High—Speed
Railway[J]. Shanghai Urban Planning Review, 2015 (4) : 74-80.

[5] XIAO F,WANG J,DU D.High-speed rail heading for innovation:The impact of HSR on intercity technology
transfer[J]. Area Development and Policy, 2022, 7 (3) :293-311.

[6] EAMEAS, RER, gl XEURIEAR TS @Bk M4 R G L5 PR s L], iglie2= T, 2021, 36 (12) :8-10. HUB B, XU
A R, GAO S. Coupling mechanism and collaborative strategy of regional tourism carrying capacity and high—-speed railway

network[J]. Tourism Tribune, 2021, 36 (12) :8-10.

(7] FM, iR, S8k “—W2 " WEFE. W8S R —— Ly 7 W 23 i S #i [J]. 30 A 3 7 4 72
2019, 34(9) :112-117. WEI S, XU H X. The characteristics, problems and optimization of “one city with multi-stations”
in Chinese high speed rail network:Taking cities along the Shanghai-nanjing HSR line as examples[J].Modern Urban

Research, 2019, 34(9) :112-117.

[8] ZEMLRk, Wiaeh, SRS BRI 2 uh mO0 3k 7 25 (A 45 M sz e g L 3t o (). Bl Bsdm vl fikl, 2018, 33(6) :36-42, 87. L1 C
C,MENG L L, ZHANG T.Study on the influence of multi railway stations on urban spatial structure[J].Urban Planning

International, 2018, 33 (6) : 36-42, 87.

[9] WEI S, WANG L. Examining the population flow network in China and its implications for epidemic control based

on Baidu migration data[J].Humanities and Social Sciences Communications, 2020, 7:145.

[10] wUHT:, MW, REE, . KIL=MNEEkHEEEAT NRHET i —— L. T BURE B LT]. i,
2018, 42(8) :90-97, 122.WUQ B, TAO J J,WUK, et al. Daily commuting behavior characteristics of high speed rail passengers
in the Yangtze River Delta region:A case study of Shanghai-Hangzhou, nanjing-Hangzhou, and Hangzhou-ningbo

lines[J].City Planning Review, 2018, 42(8) :90-97, 122.

[11] GUO Y,CAO L,SONG Y, et al.Understanding the formation of City—HSR network:A case study of Yangtze River
Delta, ChinalJ]. Transport Policy, 2022, 116:315-326.

[12] FhGIR, SKAET. 3T = Beimt i Hh [ 3 T X 48 S5 MR AR T8 AR 70 [T BB R 223k, 2020, 39 (5) : 727-737. SUN N, ZHANG M

Q.Network structure and evolution characteristics of cities in China based on high-speed railway transport

14



flow[J].Progress in Geography, 2020, 39 (5) : 727-737.

[13] F M, sk/NEE. 2T S8R IR MAT A FFAE T H RS20 A —— DLY 7 VR 2w gkl s 8 D). 3 4l
2015, 39(7) :38-42. WEI S, ZHANG X H. Passenger flow characteristics and effects based on the remaining high—speed rail
tickets:A case study on high—speed rail stations from Shanghai to Nanjing[J].City Planning Review, 2015, 39 (7) :38-42.

[14] BRR, 18F . S A0 A AR AL HB X I8 T 2 1F 52 [T . skt 55 5 91 &%, 2014, 33 (4) :82-89. CHEN C, XTU C L. Research
on city network of northeast China based on space of flows[J].Areal Research and Development, 2014, 33 (4) : 82-89.

[15] k&, BRGW. oA di eI REPERAEHA ——EToS@ERNAMH U]l 25 % (F
Fi]), 2022, 22 (1) :281-302. ZHANG J, CHEN H S. A study of agglomeration shadow during urbanization in the new era:The case
for high—speed raillJ].China Economic Quarterly, 2022, 22(1) :281-302.

[16] DK, M. @Bk IFd Sl S iRl R e « 5187 ik 2 “ i "2 [J]. BT, 2020, 42(2) 1175-191. FENG F, CUI
L H.High-speed rail operation and tourism in the HSR site city: “engine” or “corridor” ?[J].Business and Management

Journal, 2020, 42 (2) : 175-191.

[17] v, FfEMk, T, F ETRTHERENRSEINEELBREMNK S W ILE [J]. =R 2E,
2020, 40 (12) :1958-1966. HUANG J,DU D L, WANG J E, et al. A comparative study on network structures of high-speed train
and inter—-city coach based on the urban agglomerations[J].Scientia Geographica Sinica, 2020, 40 (12) :1958-1966.

(18] ZHBUK, fiu—, TR WEEBRE RIS BB AGEN T T]. PEH RS T, 2019, 34 (6) :94-101.LT S Q, LU

JY,MAO H L. Research on site selection and connecting traffic system of high—speed railway station in ChinalJ]. Journal

of Human Settlements in West China, 2019, 34 (6) :94-101.

[19] B%%, B, KR4z, 5 KILELEERHDEEX R ET i —— LRl w4 96 [J]. KILRI R S
EE, 2006, 15(5) :621-626. DUAN X J, CHEN W, ZHU H Y, et al.Method to make function division of waterfront resourses
along the Yangtze River—a sample on the waterfront for Nantong city[J].Resources and Environment in the Yangtze

Basin, 2006, 15 (5) :621-626.

[20] Z=44, FhbR, PN, 5. S 2RI N 2% 450 K K EL 3 0 R —— DL & AR s Bk s 2R X 43 [J]. A SCHbE,
2020, 35(1) :132-140. LT L,LU L, SUN X L, et al. Study on the network structure and interactive relationship of tourism

flow along high—speed railway:An example of hefei—fuzhou high—speed railway[J]. Human Geography, 2020, 35 (1) : 132-140.

[21] JKifgxk, 057K, JETH R ARIc IR R IR I 2 A 20 I 28 S M R AIE B R i A —— DA TV AT B D8] L] VLA ek 5%
VR 5IREE, 2020, 29(11) :2374-2383. ZHU H Z, CAO F D. Tourist flow network structure characteristics and its flow pattern
based on geo—tagged photos:Taking the Yangtze River city group as an example[J].Resources and Environment in the

Yangtze Basin, 2020, 29 (11) :2374-2383.

[22] BASRT, B3GR, 253K, S5 WAL T rb IR T 3 X 48 S5 M RRAE P — — 2 Tk B R 18 FE R W 7 i L. Hb3RAS
BRP2AR, 2022, 24 (8) :1525-1540. HU H Y, HUANG X R,LI P L, et al.Comparison of network structure patterns of urban
agglomerations in China from the perspective of space of flows:Analysis based on railway schedule[J]. Journal of

Geo—Information Science, 2022, 24 (8) : 1525-1540.

15



[23] GAO S, LIU Y, WANG Y, et al. Discovering spatial interaction communities from mobile phone datal[J]. Transactions

in GIS, 2013, 17(3) :463-481.

16



