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Abstract:[ Objective ] River evolution is the result of the interaction between river flow and riverbed boundaries,
and has a significant impact on the safety of water projects and the prevention and control of flooding. The
Fugu-Longmen section of the middle reaches of the Yellow River is located in the Jin-Shan canyon, and is
dominated by gully erosion landform of the Loess Plateau. Riverbank erosion is the main source of sediment
in this area. So it is important to study the characteristics and influencing factors of river channel souring and

silting in this section to control soil erosion in the middle reaches of the Yellow River. [ Methods ] Based on
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data of runoff, sediment and river cross-section in three typical hydrological stations, Fugu, Wubu and
Longmen, the characteristics of channel erosion and siltation, and the related influencing factors in Fugu-
Longmen section from 2007 to 2017 were analysed. [ Results] (1) The channel exhibited erosion in Fugu-
Longmen section in the past 11 years, with the channel in Fugu-Wubu section exhibiting a gradual decrease
and the channel exhibiting an increase in Wubu-Longmen section. (2) The Fugu-Wubu section showed a
trend of decreasing water and increasing sediment, while the Wubu-Longmen section showed an overall trend
of more water and less sediment. The amount of channel erosion and siltation in the two sections was syn-
chronized with the change of sediment content in the water flow. (3) The median size of suspended sediment
in the Fugu-Wubu section increased, then river scour became slower. The median size of suspended sediment
in the Wubu-Longmen section tended to decrease, exacerbating river erosion. (4) The amount of incoming
yellow sediment in the Fugu-Wubu section increased, the erosive force of the river weakened, and river scou-
ring became slower. The Wubao-Longmen section was in a state of scouring due to human intervention,
which reduced the amount of sediment entering the Yellow River and increased the erosive force of the river.
These results are consistent with the pattern of channel evolution in both river sections. [ Conclusion | The
change of runoff and sediment have greatly affected the siltation of the Fugu-Longmen section. Under the
background of improved ecological environment, it is significance to study the characteristics and dynamic
mechanism of river channel dredging in this section of the river to further reduce soil erosion in the middle
reaches of the river and prevent flood disasters in the middle and lower reaches of the river.

Keywords: middle reaches of the Yellow River; river channel souring and silting; water-sediment variations;

median particle size; sediment rating curve

T3 Y AR R DL VI Bk AL K I S TR R AH
VERI 25 50 B 5 00T 36 o it A8 Ak % B TR K 3 2k
WD P AR XU 0 R A A RO R L PR RN R A
A = e HEENZE LY, HENMFL L
G 2 35 o YT T W T VAR K HLR e R R AT T K
WF5E . BT 0 e T ) o B ) A 2 5 I R 8 5 b
R O A R i G e A R Y Kk 22 R J L AR ER T TR
KDV Z KPS R AU T U 5 5| Rk R
BRGS0 kR L fEE T A AR, B
A BTG R O TS 0 AR S 1o 8 T 4y
i el N QU A & TR ARG BIERU LR =W €
FETC 0 56 28, 48 H o] T8 42 Tl AR U WA B S5 ) 3 e Vb iz
B 3ok A R4 U0 ek (9 A8 A0 AT G s w44 5 LT KR Hh
TE B0 o R A 2 ST K U R R T T I
DX WA AR A 5 K Vb PR R R VD R R A O R 5 3R
522 SE U 19882018 A BT P 5 oty B T 3 A Bt
G3 AT HAR LR AE B e PR R L R K ) SR A TR
5K s i T Y AR I A 25 S R K [ A
FE— E B FE b T3 VA 52 K R TR K PR TR
HENRHAZ B R ; Yao %3 F 19582000 4FH
Tof 77 52 0] B ) 3 R TR AR, BT 1 i) B A ke
10 AR AR Al R B N e BIL AR s k) R DY ARN) G o
19642012 4F ¥ ] [ 5290 7K 0 F1 1O B8 kL, 43 B 8

T 152 18] 0] 3 o O A0 K A8 X A8 Ak B B s i R R L 43
Bk B 8L 1964—2012 4F 88 1] 1 22 (8] ] 3 LAJA TR
EE S SRt R

BT v i b Ak Y B ke 25 b T L I 48 1 HE A v R
X, BT AE B A e A AR A PR BRI 55 . i L IX Y
K PSR F RV EEORIE . SRS, B A
90 % IR YPR A T8 4 R K VDA A L 5 & ]
rh AT T PR A IR rh b XK 3 R BT T b X
“Hiy R KR, (B A 1999 4E [ FIT bR 90 R B b
MRCED TR DAk, B0 il 32 2 e V0 ok U X A8 i 1
Ui DI Y U e ) R A AR A A —
R b XIS 9t 0% Tl VA 7 A S e A A LT B B
TR b DX R T R B AR T B AR IS R B
5% B YA] Hp i T S YR AR R A R e [ R A o
THIA 1) R 0 58 ER O B T D) o 4 J A A IR 8
U R T T I T S R AR R R R — 5 R
ESEE RO WTER W e Y, 3y N DM 59 1 =)
BEYA] F T S YR SRR AR R R e R 2R A BF O /L
W o AR SCHE A BCHE T] v i 3 L D e R SIS K Y T
SRR B B A b S0 TR A — e 1T B A B Y Y o
ORI HEAT A BT L I — 20 i IR S &KL AR
22 Y0 A AL T AR 6 AR AR A B AR B L [ R L Ay B T e
by DX K VDR 4 BRI R v O e R AR R R S A



CHER:]

B 5F . 2007 — 2017 AR 48— e 71 BOT 8 v i RRAE 3 H B 1 AL 213

1 RXHR

BO] R A — R T B TR B A3 Y b P
ABAR A 110°35'—111°05"E,35°40"—37°27' N, X i) B
T4 570 km T TGN L 2R 0.93 %6 L BRRF 45 0]
BREBRRKZAIN KR K ZHE 400~600 m, Hjf
JEAF—JR T TIXTE] P LB A v R v A2 i 5 o 32, +
B A3 BE IR | PR A K R A R AIG BE K AE
hHZ N EEW K B R E L XU LA 5 000
~15 000 t/km” * a, PR AT B K 3Lk o A
B 5T B LI 1,

- v
A KIcH 3896.85
02040 80km
W T 82.4132

— b
| BRARRE SR E
2 HERTE

2.1 R

A SCH P i 20072017 AR VR BT
3 AIKSCEBAE % H W i D 20072017 4RI
AT 2 AN K SC kS I R RS 5 I VD A R AR, K
20072018 4F 3 A~ 7K Sk LY Wi 1F 7y S 3000 550 L 25 e
BFEIR R T K T K SCRICEAN AR SO
22 Ak

AR SCI AT 3 AN 7K STk i B R W T R A3 IX B
R RS A — B T B 2007—2017 4F-JAT 3w i
() A8 AR AR S H: 23 6] 43 A I R I 25 AR 9 DX T B i
TR 32k P 0T 38 R 4 3 T3 AL R AT S BT AR
2.2.1 Widma  HET, VS IE R a5 A B
T 9% | A b O 7k R Vb R ED YL AR S I S X
S A T B e 2% M gy, HL YT A ol A Ak B AE
FE T B 5 1), W I3 AR o it i RE A% T A Y AR B
T Al e R AR Ak S T A R R IR B O R L R AR
SCRAWIHR LIRS RBBL BB RITED
T3 R, I SR DX RV B b g L ik, BE
A S RF A — e 171 BET T i ) 43 8] 43 A R AE L 3]

DA 240 Ml 1 fifp 45 IXC () B g 3 e O Bl Bsf ) %) A2 Ak, 3
BN IT
AA+AA
2

XAV it (10°m®) s AA, RES ¢ AW Y b
IR AR (m®) 5 AL 55 ¢ FIER G+ 1) Wi (9 BE 25
(m),
2.2.2 RIXFRWE KRR ML A AL LR
o b AR sl R RN Y VD R RS L G0 RE AR BLK R VD B
FI AR Ak, BIVAT 3 4= ok g i AR A L BRI A Sk
JK¥P K F M 26 ( Sediment Rating Curves) #iff 5% #5 1]
I A — e 1) B T R 5 O 0 U R AR ST R
R R, HRKEARN.

S=aQ"’ (2)
XS &V (kg/m’);Q R (m/s)3a Fl b H
PERBI KD R RIMELSE. KPR MESE0h
1 a ARG = VR 2o A T30 R it iR
Tl B A e VD 1R B8 i 1 AR Ak AL HE /N I UK 1 R AR R
it K H AR 50 AAFRAZ IS Ty RIS Ve T, B
TR AR ) KN, A2 TR R R R R S R
SEM L R b (R IS X BE 2 B I B VD R
ARk, B 58 T A — B RN

3 HBREGHMH

3.1 AE AR OR
3.1 BAMEEEEA FA B8
TR B A5 L DRG] T B i AR AR AR AE R R BN E
T ) AR AR FL . & 2 & 20072018 AR AT LR
B TR T Sl 1y R T TR S O A AR 0T DL
A5 RN 17T 3l LR DR TRT ) A8 R O R SR el R DD
TR il %, 3 3G T B AR 8 0 o, SR B ) D e Uit B
AR E .

20072018 4FJiF 4% 3l (& 2A) S 79 Wiy 18 o d) Jl
Z0, W T 2 H U™ B Y] R 528 3 1) V7 R A R
ELVRTA 5 W 10 A7 2 3. 2010 4F F 48 & A 0 W o
il s ) — 7K 2 3 K i AR KL 2009 4FE A HE L B4
e RO 2 R B 0.3 %, T B PRI R E Y 2.16 m, I
A o FE [R) — AR J0] PR A2 0N i BE & A K A 8% L AR AR
JEH 26.2 m., 2012 4F i 45 3 78 O 8 32 5 Rtk
Rt 2013 4F 907 18 Bk o A 7 24 B A 1,02 m, o7 3 3
KRG KT 8.7 %, [ L5 Il T8 7 1f0 3 A £ 15 R
FE L MR AS L LAl A 3 YRR R FE AR 804 ~805 m
g, 20072018 4F S 48 il ([ 2B) Wb IH % 14 A5 1k
R R /N, R B R L 52007 4R M HE L 2018 4E 1 IR
FE R BEAR T 2,94 m. o #E 2011 4R ] R A ) BE

AV =( YXAL; (D



214

/N s 3 & 0

530 45

LB IR SRS B 1) AR AL B IR N 39.2 m. 2007 —
2018 4B 1 T3k (& 2C) S 79 W7 1] 2 B R 5 £E2 (1) v il
FYI, 5 2007 4F A . 2018 4F (19 BR L &5 B R [
LAY JEAS 45 T8 7 ) “ U RIS AR, HLo ) 22 5
FARA B ARDIR S KR . A6 2015 AE T 38 A7 ) & A= B
AR [0 4R 5 2014 AR FE R AE R ) 0.2 % . 3 K i
YK 17.9%, B A 2015 4ETF 46 , bifi 25 0] 37 4 ) fode 4
FH AT vp AR A
3.1.2 MRS E e TAL AR SR FH W i i AR 22 v
XA — T 17790 B oh R B E AT SR L B 3
20072017 4F 45— R AR B B Jp ]I B o it
HRIF R R, A | ok F . 20072017 4EfF
AT 171 B A R B b L bR 2 A X s
FEEPERE IR B, By 148.8 X
10°m?® , B — R T 1 BE 2 4%, I R o] BE 2, kv
PR VE AR ) 5 SO B 65 V0 RE 1 ASTR] L DA s 79 B el
HIRFEZE S

ME [i] 1ok s JfF 43— S B Tl B (I 3A) wh it AR 1k
LA B B Bk 25 5, 20072012 4F ) 38 40 T 58
HORDIR S AER R 1.45 X107 m?, & 2012 4E 22
Jei o B ST B F) A % o ] 8K 23R 0 9T 3 0 A 2 o A
H 6.0 X10°m* . H b F 75 — 4> By Bt vl R T BT
96% . UL, 7K 20072017 4 )F 47— 5 48 B (130
T A o R R 43 R S B B, B 20072012 4F Sl 5
il By B, 20132017 Ry 2% 12 ol il By Bt. 2007 —
2017 4F R B (& 3B) #& AR 4k F wh IR 25
TR ) 5 B R AR B PR AR 1,35 X107 m?, H
2 B4 0y b Bl K I i ZAR Tl R RS L A B R R
FECL ol i () R 22 K L R B O I A — TR 1) B AR
ol 5 e B A X3

820 -
818
816 -
814 L

Egpn |

m

b 810
808 L
806 -
804 |- B
802 1 1 1 1 1 J

200 300 400 500 600
REELR/m

820
818
816
814 |

g 812

i 810
808 |
806
804

200 300
A ELRE/m

100 150
BRELERE/m

1719

20074
20104
20134
20164

—0—
——
——
——

20084
20114
20145
20174F

20094
20124
20155
20184

20 4 40
10} ARARER {20
£ 77 (21 s A
© -10 % 1 20 m;mi
]]]1??& -20 / ] mRE 1 -40 %
%30 | —o— RitERE {60 £
£ o0} { -80 gfz
50 = 1 -100
_60 1 1 1 1 1 1 1 1 1 1 1 _120
o~ (=] (=23 (= — N o < wy =] o~
S8 8 223232 2 2 2 2
AN A4 A d AN N N N NN
F

T IR B G i

3 20072017 EFAE—REE.

3.2 AEAGRE S AHLE
3.21 BRA-—#WmyEETALIE BR- -WPIRE
5| AR TOT T A P AR AR LR AR R D Y R S
F1, U B I R IR AR F2 B R

Bl 4 J& 20072017 AN REBB . REB K

B2 2007—2018 £ A 22 17k 5 5 0 E 02 i
20 r B RE—RITR 1
77| 4 0

-50

-100 =

B/ 10°m’

v

-150 g

-200

2010
2011 |
2012 |
2013 |
2014
2015 F
2016
2017

RE—RNBEHMRERBITHRETN

FTB AR i v & i 8 b B, AV 4 rpoaf .
20072017 4E A — BB K R WM
P b e m, Kl T 2012 4F#E 2R R
TR, DX T) P A28 O £ R i v e e A T B0 R AL AR U i
VD EB 2011 AR B T 212 %R 672 %,



53 4 TR A 2007—2017 AE A

e 171 B T8 R A B H B S AL 215

LR TR UL O A5 — 5% B8 ] B ) ) i 0 A A
/NG IKOLE Ub AN BRI R K TR BR YD BE 1, 7 TE IR P
K FE S BN TE 32 15 2k b 5 0 BEOK O S U R R
Y 4 T A KR B YD R 3, T I A i R 2 =
TR AE Gy e A2 AR X R 3 B 2007—2017 4F A8 —
AR B S B —Jp 1] ] B R o 22 S W A 32

----- BREAHE

K, 2007—2017 4F S 08— e 1] B 9 g Vb it (R FFAE 38
AR AR S vb Bl 3 429X 10" ¢ 5 i TIZ i Be iy
R L A RGN KT U B 2 WD L R RE AR K IR
HEVDBE Ty, A I, o S B 1 BT AR ol ™
PR R Lk 5 R o AR T AT PN 5y e B T A
A5 R —3,

20 B RE—HI] 7 16000

15 | 70-4627x-924.0345 e 4 14000
- R*=0.1001 4 12000 _

10000 2
8000
6000
4000
2000

By g/

—— RYEEHRR

B4 2007—2017" EFA—REBRERE—RIBER—HWITENTHIE

or 1 16000
o | AFETRE R 1 14000
g I y=164.27x+3948.9 1 12000 _
E R=0.0176 5 | <
=30 1 y=0.220+15.82 10000 2
B | o &=0.0079 { 8000 g
2200 1 6000 ;5;?
2l NN A T ]
10 - 4000
1 2000
0 1 1 1 1 1 1 | | . 0
~ 0 AN O = N A Tt N O~
e & &6 = oo 8o X L =2 =
S S o o 0o o0 0 o o o
AN AN AN AN NN N NN
E 4
o RRE —— HVE
3.2.2 EBMRY FAAEE KA ERE TR K

HEAZRE J7 . 5 o (AR AR S L B FE — s K O Ak
TSRS R Vb P DR AR A BN, K HE VD e
S5 R RV IR A & 5 0 20072017 4F R
B REE R ITBER TV R AR R AR
Lt e

20072017 fFFI B REBERMESE - RITERZ
AR ¥ B A B e Vb R R AR 43 B A 0,018 mm M
0.022 mm, HHFAH—RBBN R KR 52 % #
FLALR B H, 2 2016 4F i {B0RL A% 35 31 4 K {E 0.079
mm, TEIZ B, BE B RS e v b (EORL AR  HE R,
K b o % 0 5 L TR S of R i R U6 2% YT e Rl
HIH/N ;20072017 R BT TR BB I T
{EDRL A% TG B 0 1Y) 72 b e B L (R R B8 1) L 3 Oy 7
Wi BRI E N B RS R T H 2007 AR A 401K 1Y
I 3 B A ) Y VD ORL B 2R 5 K T E L AS
Ty FE T8 IR R, EL Y B v 9 T T ) e S 3
T 0 VBB IR A — T T B il Rl 5 7™ B AT Bt

0.08

g - FH —— R

N R FMas g

gg 006 | ——- EBBHLK

g y=-2.72727E-4x+0.57109

+ 0.04 | R*=0.0278

N a =0.00237x-4.75638

Iy > R=0.1441

# 0.02 | e Son

2 R R

l]]:@ 0 I- 1 1 1 1 1 1 1 1 1 1
~ R [=)) < — o~ o < wy =) o~
(=3 [ [ — — — — — — — —
[= (= [ > [ = [ (= [l (= (=) (=
o o o o~ o o~ o o~ o o o

F #

B 5 20072017 £E[FE . REEBREDHENETHITRE

3.2.3 R XK AZ WML 20072017 FFEFAT R K
WXRME S a0 WA BEEILE 6. 1T 7 5k
2007—2017 4 a H1 b [ ZAEF-II(E /35 2.96 X107,
1.38, Fi Ak HLAR Ak SO B 35, (0 AR B ke 4 2k 1) At R
ATLLR I a F o 430 52 38 I A /s 1 8 3 (1 6AD
W] 20072017 AF I A 2 AE NG 3 T 10T, I 3k
PRV REVE R A AR AL, R R R, A B VD Y
s ELVT 3 1B A 4= ik T e 55 SR K I T R AR L A
1717 5 S0 PR A7) 300 i o R A 72 RS 30 0 22 48 o R bR
A3 5% IE MR A A B B REAE AR G

SR 20072017 4F a Fl b 1 2 4E S8 43 )
M 2.00X10 7,117, B AR Ay AR 4k F DL IE 6B FTR sa
1B SN # AL B 20072017 4E S 83l T A
JEE B 45 P ZR (A 52 ) 5 32 3R 7K 9 R 1 A5 31
L ARV s /D, 1 S8 R 3K A] RE A 45 T K R T
T DL SR B ARGE i TR S K+ R AP TS5 0 (H 2
I e B, U B T B K I 4 VD RE T MG A L 3
AR Ry L S SO IE R X Sk sy ]
TR ARE 1 T R R T A A IR R A G

4 &

(1) 2007—2017 4 Jif 48— Je 1) B i) 18 % 1A 3R 9
R A R R B IR AR DL 2013 4 ALK
B B S 1 B B 25 S T O o) B BB ) i
R Je 3 CE8 1 il 9 B ) ol R 5 B Rk 553 5 S R — BT
B 2007 452 B b R R A b o, BB R
A 1,488 X 10° m® , I AF— SR BEIY 2 £i5 .



216 /e o B 1 530 %

0.025 - 4
A RHE
0.020 | 13
i y=-0.0377x+77.3076
0.015 R*=0.0221 12
S 0.010 F rrmoofeee i\ - o
L 41
0.005 |
[]
0 F — m 1 7 O] 0
y=7.1271E-4x-1431.0031
_0 005 1 1 1 1 1 1 1 RZ=D~1481 1 1 _1
’ N ® & © —~ &N & % v 0 I~
(=B =R = R — = = = = =
S D SO0 00 O
A A @ @ @ @ @ & @& & &
&F

6 2007—2017 ERFA . REHK

(2) JFAF— S ] BeAat it o B A B2 /)N i 35,

b G S R BT S D iR BE W AL K R P Vb R ) i

JIIZ A B 52w o 5 3 B D R A S KR A

et T L BE S T AL KRB T L T Y BIR AR s R

B — e ) B AR S48 i B AR a0 BN L KR

T AN BRI 2 /K U 5 VD BE 7 R e g
(3) A7 — 5% B8 ] B Jo 108 U0 v 1 AL A 3 K

S T E R S RN s R TR

T B i % B e v v RDRL AR 5 1A 52 200 1k e B, e i) i

{2, ) B
() 54 ol A B U BR, FLYAT A ol g 5

MRS G T ] D R AR A BT D

KU 8 A2 okt 58 SCfeE R T R K 3K 5 7 TR

iSSIIKE S L/ R

B E3H:

(1] Famcs 250, 4200 o . S5 o YT 3l 1t 550 A 50 3 e - 42
S EBSEA 100 FHERT ] B A= 4%, 2016, 71(11)
2020-2036.

[2] Das A K, Sah R K, Hazarika N. Bankline change and
the facets of riverine hazards in the floodplain of Subans-
iri-Ranganadi Doab, Brahmaputra Valley, India [J].
Natural Hazards, 2012,64(2):1015-1028.

(3] &7 R M), 55 BT P 52 vl o) Bk v B il PR it
ARRFEAE A7 BT [T ] KRR LB AR (38300, 2022.53(2)
109-120. DOI:10,13928/]. cnki. wrahe.2022.02.011.

(4] &K, 68, 3k vk, 4.1960—2017 4F b ¥ ¥ T iiF vt
TR AR AL RFAE e R A3 BT [T ] K B2 IR 5K TR %4,
2020,31(2) :74-80.

(5] MkFE=, 8 RH, g Mol &8 B /N AL T3 o it 5 K v
Wi 7 G & 43 A [0 0. N R BT, 2019, 41(5) :5-8.

[6] M8, MRk B, 000 =2, S i) R 180 v U B mT 11T 25 %
Kb A iy i [T .98 ¥ BIF 58, 2022, 47 (2) : 57-64.
DOIT:10,16239/j. cnki.0468-155 x.2022.02.009.

(7] ®h&2 BRIE R ATE R S5 04T B 1Y X o Y B 23
7 B H e PR R LT ] ¥ T 4R 5 2020,39(5) :567-580.

i

0.025 14
B R A —A— a o—o0
0.020 [ —— b 13
»=0.08483x-169.49956 ]
0.015
2
s 0.010 <
1
0.005
0 0
-0.005 -1

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

KXRMESH a,b HTUBESR

TP 2 BT RO AF. 19882018 4 B ] A 5E 0l Bt
] 18 30 538 A AR B s R R (T ] K R AR FR R L 2020,
40(5) :242-249,267.
Yao Z, Ta W, Jia X, et al. Bank erosion and accretion
along the Ningxia-Inner Mongolia reaches of the Yellow
River from 1958 to 2008[J]. Geomorphology, 2011,127
(1/2):99-106.

XNGEFS , £ 50 AR 75 AL AR 55 30T 1 2 18] 90 3E o it S H
S R 2 S L) ] R YD WS . 2020,45(5) :42-47,
BMR, B FRE, ZHANG Lu, % #00 C48 %2 )
DX ] 4 7K e ¥ 748 Ak B HxE 7K I 7K A7 18 i iy ol iz [T ], U
YWHESE ,2007(2) :36-41.

Yue X, Mu X, Zhao G, et al. Dynamic changes of sed-
iment load in the middle reaches of the Yellow River
basin, China and implications for eco-restoration[] ].
Ecological Engineering, 2014,73:64-72.

5T =G B R, A AR B AR AR (RO X b 9% T L i
KA W [T 1K L ARFRIFSE, 2015,22(6) < 1-6.
PR L B K AT it RS R 35 0T i i 45 2R 5 4 B
[J0.Be vk F,2021(9) :83-85.

Syvitski ] P, Morehead M D, Bahr D B, et al. Estimating
fluvial sediment transport: the rating parameters[ ]J]. Water
Resources Research, 2000,36(9) :2747-2760.

HAVR k2 22 R AR 85 A VRS Y0/ 07 3003 K b 5%
F P R IR B R 3R 5 (). A VU B RS B
2021,30(7):1603-1613.

Yang G, Chen Z, Yu F. et al. Sediment rating param-
eters and their implications: Yangtze River, Chinal J].
Geomorphology, 2007,85(3/4) :166-175.

FIEST, R X SRR B R YRR AR R S A
EKIEZHE L] ]S, 2016(1) :1-8.

B IR 25 AR BT R K D O R R O
FRETR B R 3R [ KR K LR 3 % . 2019, 39(5) : 27-35.
(1 4 AR | o N R R B = 7 e SR 0 TS o
PR g R )] N R 7T, 2019,50(10) £ 32-36.

VM o 88 2, R O [R) R A 4 306 v %o BT T i
ORI 52 i) S HC A #0630 vh 1) 8 LT )b R 2 (E
AR ,2009,39(2):310-317.





