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Abstract: In order to promote geo—resources and environment protection and new type urbanization of Tongjiang—Fuyuan area on the
border between China and Russia, a comprehensive approach was employed. This involved analytic hierarchy process, expert
Consultation Method, and GIS technology to establish an evaluation index system for assessing the carrying capacity of geo —resources
and environment. The evaluation system was based on the investigation of regional resource endowment, hydrogeological, engineering
geological, environmental geological conditions and human activity patterns. Furthermore, the bearing background and status of geo —
resources and environment were evaluated respectively. The comprehensive evaluation of bearing capacity was further realized by coupling

the results of the background and status evaluations, and the geo—Tesources and environment function zoning was carried out according to
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the needs of regional social and economic development. The results showed that the level of overall geo —resources and environment

carrying capacity in the study area was medium —strong, accounting for 98% of the whole area. The main factor restricting the carrying

capacity was the groundwater environmental quality, and the risk and susceptibility of geological disasters such as bank collapse of boundary

river were low. Based on the analysis of the evaluation results, the study area was divided into three types of geo —resources and

environment functional areas: ecological type, livable type, and agricultural type.Some measures such as strengthening ecological protection

and restoration, improving living environment and strengthening source control of non —point source pollution were put forward to

provide scientific reference for promoting the development of characteristic tourism industry and agricultural economy in border areas.

Key words: Sino —Russian border; port cities; geo —resources and environment; carrying capability; index system; evaluation; function

zoning; environment geological survey engineering
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Fig. 1

Geomorphic units zoning map of Tongjiang—Fuyuan area



2168 H Wi B IR

GEOLOGICAL BULLETIN OF CHINA

2023 4E

TSR R 13 A, BKE 188.1 m 2P AN 0.345
km® 2% 0.05 km®/a(FIESE,2015) , T4k, Hb
J5 BB 56 35 )8 57 5 TR, 45 A ol gl oy A 2
BWEAL, bR X A0 23 A& KR K
(/TR S TR B0 B A A R RN B 0 7 i
HRA G CEORE G, HRrah Fickae A

2 ARSIk

2.1 TRBRK

bSO R A BT AR 3K RE A A% O R PR 4
PR ZR AR 2 (=B fE 5, 2011) AR PLCHE 1%
VRIS TR VP B AR BER (IRAT) ) (2o A,
2016) R , 76 72 48 53 H R 11— 325 b X 9% I 22
W 7K SCHB TG | TR b 5T | PR BT b TG 55 1 SR R RRAE
ARG 3 A e ml b, DL BB v M am 1 | 22
SR R bR B0 2 A TR IR AN MR K
PRI RGPE R TR A IS O MR KRR
e MR RCE Sy vk R KT Y BOIR | - R
5 ORI T 9 3 XU P AR A 24 o BR ] 52 o b o
TEIR ISR AR B 1) T BLAR AR, 1 555 BT R Hh 5
GEIR IR BT AR AR AR (R B8 U B PR 25 1 A
FRERE ) FRECR A (R BOR IR AR L2568 1 54t
LG R RV ECRE ) PEA ( EIRE S, 2020; 5K
A4, 2020) , FRKG PR DA 45 S AR 6 T Jre Hl ot 9% 15
IR I A 1T, I LR G T 85 R, &
2 ) b T R R BT D R DRI T & AR L
2.2 HERIE

T T PR E G B 2015 4F 9 A 15 H Landsat 8-
OLI seAGHHE ( 2615 45 1] 43 BER K 30 m, & ok
BOYHER R 15 m) MRS, 456 O iR}
(N R A £ — DU A, 1978 5 SR E 114
i S5 RS W A3 | 2004 ) FT 2017—2018 4F 52 4l i
A 67 FLEGHE 48 HFEARER 178 ALK AL=F R i 2R
AEIREE T AR SR T 7K 98 5 ARG e+ 5 R 4
it S AT A T b BT 0 E Ty R PR RS PEZE I, KA
(I & BA) T AR B S (I 57—2012) HEAT
TR EPE TP AT 5 A R KT Y b T R A
WU ) (DD2008—01) JF L T 7K 3 85 ot 2 Al
SYBUR TR, bR KAk 22 B i 32 0 Na ™ 4%
35 WTCHLAE bR, F F ARG TRR AR JL ™ 7= 9 5 W B 4G
U B S A 7 S 6 0 O A LY )
(DZ/T 0130—2006 ) AT\ FIE A TR

23 WRFE

AR JZ UK 43 132 JE B ( Analytic Hierarchy
Process, AHP) NI AEIAR . BRI TR RN
S URAT KM TT R 23l H b ED D7 S 5F R
TEMEIERN [ HEAT R P A B o A A PR SR O 1, TR
SR I N A SRR G R Y E AR & R —
JE U HEAEA% DR 2R B AR B B, 11545 HAS [ A
R AACE PR i LA IR PR ECE ST AHP 2 IR
PR BB AR (3 10) SEBER H AR A AL AR
R PR PRI (Finizio et al.,2000) ,

M=3ZXW,= W, S(ZPXW) (1)

T s MRy 3 BT 58 5P 45 7R A I SR IR A
WA PIE B 2 05 | ARG AR W
K AR B =1, ooy P, W A
JEGONS BLAE | TG bR B BT 00 5 WO @ TR
PREGACE , Horp i =1, e

G B R A PP OB, SRR T
] —JZ A B 25 T A m] i i e S8 e R AT
P ELE , A T AR B A, SE T A T 8 B (AL
MR AR T 45 Rbn e (AP T 45, 20125 2145,
2015) (K 1) o ASYCR U 23545 A [F 5 55
AR (2K 2) BRI B A 2% AT ) LA
R IR E 0 — A, A5 B B AT e RO AL, %07
TR XK ARG B R AN AR

(Haij)7
wi:-"— (2)

n n

kZ} (]Hl%‘) '

P 0, HAE ja, 0 RRFEE A IOTTR i j k=
1,2, n 45 a; + ay, = a, JUFR A R —ECHERERE, 4
— A5 TS A B T 4

TESERAEE Ak 5, W MapGIS F &5 #E17 5
SiER v o (N T I ) 1 S B e U
MapGIS Z5 [A] 73 AT D RE X 45 B4 b 16 2 AT & 0%
BT, B 2T ARAT 1 S5 B8 5 A B8 7R 2 e g 9 23 (B IE A
S5 o ARG EAE broE B B80S PETF I 45 2R | 1 if
A2 53 G S 4 45 H8 B AR BAS I 43l e 8K
5 AR BIRAMIE 5 AU AR ECR S R B AR H
i AR 3 NG 5 4 TR bR 0 5 A B4 1 B SR
INEEAREEAR I MR R A 3 25 2R 5 B A8 bR v G
PRIE—B0( £ 2) o I FOAIEH AR AR A 28R
SVEMEER R ERE T 70 ol Bk | A e
Fss 5 MR 3) .



a2k 12

2 A ¢ v R I TRV — 00 i X o DR SR R AR PP 5 D RE XK

2169

x1 MRFRREREEDTENERERRNERE
Table 1 Evaluation index system and weight value for carrying capacity of geo—resources and environment
BERE KERE RE 1BR)Z2 {18 BAK GiE L =
052 BRI e daihii] JE B Bt R
0.15  HFK B P HwZ BRZ o BER F5
TR 0.05  MitktJRERE <lm 1~2m 2~4m 4~6 m >6 m
R EN 0.08 TREREEME AEE  &EMEE BUsH I H.
yﬁﬁ 0.16  MIF/KMEERE  VIOkET  IVZEKET  TI2EK)5 11 28K 5 1 287Kt
i;’ 0.04 MWFREHEME WEHKk  "WHK ok k5 % Aok
ey WHZE & Eitay ZFS i AR
) 0.30  HuUFKISRBUR RTGRE RS G PTG g -
:ii 0.55 LRI RELE JiE R b AN AR b b
0.15  HuJSTI 3 WU RIS Hh XU 25 AU
3 iR 51 K L BEUR AR, R B R GRS R A AR
3.1 EREBAETES FIARAF 15 A 3 8 DX, {H b 7K PR 58 T o I IR

FRAE FR P i, AR5 X b 5 9 U BR B A AR
ANEA] o3 Ry ve e A BRI 4 DX (B 2)
HorboR R BE 7 A —m I 5 DX T AR o 4 3 v AR
1 93% o ARERAS R 5 X434 T B 5 H R VL By
M, bR SRR R KRR AR TR, MR K ER
B R, A2 B NZRTE ShRg ), p R ) AR 3
FEIRAEZ X AT RAF I IR BE A ANBE T) . R AR
e SR 71%, 20 m T — . 2%
B,

£2 REREMRIERETENT R

Table 2 Evaluation scoring criteria of bearing

IS4
iz

background and status

REARSE AR BAK &g B [
W E 0~3 3~4 4~55  5.5~7.5 7.5~9.8
AREARA S B ¥y R
WM SME 0~2.25 2.25~6 6~8.25

®3 MRHRRAEREEE SR SIRE
Table 3 Grading standards of geo—resources and

environment carrying capacity evaluation

REAE 5
RIS ———— :

BoOEE S BT 0

O mROm OB BB PS B

iii CT S S

BB OBE PG OB® OB B

HRARAS I T 45 XA b o A 70 & R 10 J IR b A
BEH M, N2 7= A 16 X 7K A IR A B8 9 i B T &
AN HEG 1T R, 8 B XA I AR 2 e 1 T
K, REBARRBARX AR R 2 XM 1%, F A5
AT e e 1 i R X LR BT
IV R X AR/ NIBOK T R B4E
3.2 AEFREIEM

HbJSR B U PR B8 AR IR S B AR X4 A TR Y
FrBE & HUAAER 2 958 BT — 2Bt (8 3) , i & X
THFRAY 11% MO BE IR F & R KRR R, B X
HRBm I A5 /N AU b o K R B TR, AN
5 Bl e B B R, B4 X 32 oA TR V8
XA b, o5 4 X AR A 30% , M 2E Y DL
A AN o K B IRR T, NS B
B NG 2, R T K B rh RS
FEACA IS T IX A e B 2 RN b 5 K R 4 IX T
BUE A1) 59% , 70 A0 T RE#0 ) 2219 — 9B it
e R B AR T S 3E N T 2 DX M 5T IR R Y 7 e
55 VU ZR HE R K RS YR
3.3 ABEENEEEN

o8 1 BT T 5 A B 2 A I RN 2R O BT A
RIATHE G AR AR ZRE 1 SF R 7 bR (3R 3) ,BF
% DX HJ5T B YR A 58 AR R BE T AT R 4y ol B
G ANEFER(E4)

HERRE ST 0 X B A S R A AR



2170 Hy S B IR GEOLOGICAL BULLETIN OF CHINA 2023 4F
- "
R PR AR AR R S ]
I:I = ] ?%
i
[(Jwm  --- ax S

B s * AW
| B

~ 3 7
syl 7Y
o ,.,'f;f Ak o 4
= X ( YM

. li\c‘ il ) 9 9
:: - nl}.@ﬂ{ﬂ ‘\J ‘ 2, w 5
§’£"" ,g ' S T éf i - W
??/Lh & \L : 5‘1\\ '
% j wm‘mﬁ. ity | hAN
\I' vj”ﬁﬁi = avf\,\é,’ \\ © J N1 VR A
o 3 £ 0 10/ 20km
>\" . \l 5 L5
= 4 T /’ > - " B 7 HES: GS(2016)1549%

B2 [T i DX o B RS AR AR SIS A ]

Fig. 2 Geo—resources and environment carrying background evaluation map of Tongjiang—Fuyuan area

MBS AR BORAS  2

SHEN E[ER

7,
° :4,, Y L ." : %
1‘: g | ' “#
- @ﬁ‘%lﬁé %‘\ 3
auﬁw &2 Mﬁﬂ]&%' - \f{ -
* - —’ﬁ; e vj\‘\ﬂ’ \\ 2 / © %E%tﬂ%ﬁ%
= 0 10 20 km
| I —

> >,=
U o
\./

!
/ t// R, o
hil , % i A }f # &5 : GS(2016)15495

3 R e i X 5t B D BRI AR IR A A

Fig. 3 Geo~resources and environment carrying status evaluation map of Tongjiang—Fuyuan area



a2k 12

2 A ¢ v R I TRV — 00 i X o DR SR R AR PP 5 D RE XK 2171

T X, 5 B FRAY 19% |, SRR DL BB B
Hi T R — B M oy T R AR A R — ey, AR
REZ AP —R A, RBHE M X M T IX
S A B AT T2 R AR I Az v G i o T AR
16% , R B m— R ECR S, WLIX
W FOK TR &, SRR M &, T 2 IR
Jay i G B UK s B, A R 28 a4/, B b
T 7K 32 D AR v TR RE R R R e, BRBE T — i
ARERE S A DXz 0 A T UL v 18 R — 2 By
H, AR 63% K BRI E E T TREEE
FERFNA MY Fh A, AR A IS A5 —3 e, AR IR S
¥ifis—ak, A2 KARE W, DA E
P55 o 32 1Y MR 7K B0 5 5 e [ 27 0 PN A7 AR
— B MR S IA BEME L AR RE ) 58 X B A A
TACERER KA X | T VAT T8 e RN R R 5% e, o ST
TR 2% , AR EA R —r 45 AR BR8]
P50 DX /0N R i | T B e R A v g T 8 R
BB R AR A BB IR K R R R EUR X
KRR 1S B BN R
3.4 MIREBREFEINEEX X

FE [FIVT—HE I i DX Ml 5T ¢ 15 20 58 7 48 8 ) 1
Wrif Lt I, 255 22 Fh 08 IR PR B B 2R (W) 25 [A] 43 A
TIE, BB AN ] DX 358 7 8 355 T R0 1) R b, 45
BT S Rk R AR SO AR TR, IS
H (- B AR PPN BARER (IR 7) ) (2%
Bl 2016) RAIFST X b 9 VR IRl o o AR TS
A CEEAL R 3 RIRRIX (B 5) . 4 B
ARSI R A R AT (B )Ry B A 7 M BT K B
BBOMELLPTIT & ) Y X e S AR S RIS RE X L
A R TR AR AN A R B K BRI 1S T T
PRSI O B AN ST I & 0 DX S oy ‘B A
DIfe X BAT £ 5 1K L8R, 52 K AR i Bl
e £ b 7K B85 J5 4 ) 0 174 X3l o Al AL 3y
REIX

(1) ASHIY)REIX

A ST REIX AL A B 65 M N bR ML | R e
VLTRTUT 5 0 b X i BT 9% 905 A B K 4 RE ) R B
R—oR, bR & AR R I R A AR A,
FKBE S i, 29 0 R K B R, R A
TRUIEANE DX, 11 AR DR3P DO SR i 0 L' 1Y
PRI 7 — TR ORI A AN A BRI i Y FE B ) fig
X, FE M 5T PR BT (] 58 K0 X VL 7 2

T NIBOK B3Ok, — R BRI T AR S S0
R 5 BEPE AN PRI | AT AP 8 M 9 2 24 A TR K it
WMo B, FORTE 7 L BRI A2 6 B
SRIUAN I AR, R T KU T R, A 25 LA i
YRAE S ULAR S o 5 JRER T AR 4 A iE T
AR SO o R G A, i 2B 2R PR M I
(NS ES L0

(2) HJEBIIHREX

TR DU 5 B PR BRE K BRE ) AR, 2
BT RV DX Ak B A AR T g 1, s T X
DA ZEIE R B i, AR B S H
KRG BIX XN A SRS IR e %
208 T RS, o R FH R, B R4t
RN T3, v LI S A5 X4 e S B A i B K
A ER ORI X, o RS HBHEUR SRS OK | s <
JoHE A RN R 2 AR A R ERBE IR, i G A%
FEPIETCE B PRI B BN i AR A PRI A
PR AR A TR R, O SR
F B B BT BRI H I AT R A

(3) AN BTy RE X

SO AT T G B s AN BB VIR R Y
I B R M 7K B Ay XA Al 28 5 1 i
TR, TG IR PR SR R BRE ) DL AR O 3,
HAY RAO A= UL B8 71, AH 32 KA
SHEIRZIR , XA T 7K 5 B0 R TS g AR AE PR R
R ML Fe \Mn JGER B AL T M0 T K IR
BN R, BN IS AR H AN AR B A e R
U T 3582 K RE A R4 T, 3 32 141 B A AE 4 it P
T3 SR A E AR NE R 25 (i F S iR 57 4 o, B 28
2 RS EE R AR IR e A i = 20 0
B XL P KRS R A ARAAT T, 5T
Sr M S BERH T Befle Bk DA b 2857 K e

4 ZEEHHEI

(1) FE T PR U [) VT —0 e H X i B AT 13T
LR 30t i 556 R PR BT AR AIE A9 U B A5 K2
BEFR PR M AR AR o AR AR, 4 S 4 A M
Jo BRI S5 A AR I AUR BOR S EN R R R
A RS 5 e X 4 KT AR 93% , AR R A L
A—IHIX A X AL 41% AR IX N 59% , &
SEAVEYE ST X b S5 06 R A S AR 2R BE T R 4
SR ECTR AR BRES 4 AN g X TEBLY Ha Bi



2172 Hy S B IR GEOLOGICAL BULLETIN OF CHINA 2023 4E

) 1%
\7
>
®

HO R ER B AR ) 4R
_ i T
[ Juwm --- &%
[ ] am ®

SHHEN VE(E S

-“I%&Zﬁiﬁ \,%‘\ .
: ‘\v’\if \ © Zk TR 0 3

0 10 20km
| S N—

#HES: GS(2016)15495

il % i g &

Pl 4 [RlVT—JE i DXl B 8 IR PRI AR S BE T A 14

Fig. 4 Geo-Tesources and environment carrying capability evaluation map of Tongjiang—Fuyuan area

/; ,; ) “\

HbFABT ) fE X T

[ ] asm
[ ] wmm

SHENE[BS

:i‘éiﬂﬁiﬁ °

/> I 2 7
. i
! ’%\\
fad WY ‘ﬂ”*‘%% \{1 / M\
ottt -
- prtasSan e AN B © BTN
2 T T 1 \ 4 ’ 0 10 20km

= / = :,/ Lo A o) =)
1 ki i y % 9] i }42’/’ S GS(2016)1549%5

€5 (ATt X b B PR PR35 2 A DX Rl 151

Fig. 5 Geo~resources and environment function zoning map of Tongjiang—Fuyuan area

19% .16% .63% Fl 2% , AR ZXBE 14 AR R 2520 L S JEU I [X A b 5 Y5 X ARl 28 B A S ) B S PR AE
(2) BV e bn e, IR RS R R L HORCO T KRB R S YL BR A8 BR AR
FEAEAE S HIAF] 0.52 F10.55, 2R T =70 {HSR 0.16 F10.30 , 52 e H Rl Az 77 3 1 A



424 12 W

2R G ¢ v R TR — 0 20 DX o ¢ DR BRI R AR PP 5 D RE X R 2173

T KA i [R) T, Jhl) Z4 AS IX T O VR A K 2K
FIMFLERZR A DXHLT R 3 XU 1 55 K PR, A
TEH R S Fr g 5 M 2 A /N TR M e ¢ S i

(3) MR IR A BT D AR v] Rl 4y R AR SR B R
RUFAME R 3 ZEINRRIX A A DIRE X LA fin i
JEGE IR I AR 4 RN v A AT 8 A T KE R R
Her b 3 AR UEAR 5 B [ SRR P X B 57 Hi 8
JEL Y Bl AR (R Ui 28 U R 5 R L ) g X LA I
PR R & R T, T N SR 5 i 4R A
B UGE N R E SIS A B T RE X T A R
AT Y55 G 1 U5 Sk 45 48, T B b K o dE — 25
b A 7K A IR A 285 16 s () RS R R

B2 AR T A R TR EETTRIAE
FoRTHME I EFRBET KA 2E, RAARI- £
BRI RPRETHY, FREZHIRIRETZ
FEIL, E—It R T mBEGHE

S 3k

Arrow K,Bolin B, Costanza R, et al. Economic growth, carrying capacity
and the environment| J].Science, 1995,268(1): 89—90.

Finizio A, Villa S.Environment risk assessment for pesticides: A tool for
decision—makers [J].Environmental Impact Assessment Review, 2000,
22(3):235-241.

Francesco G,Mario B, Giuseppe P, et al. Environmental geology applied to
geoconservation in the interaction between geosites and linear
infrastructures in south — eastern Italy [ J]. Geoheritage, 2015, 7 (1):
33—46.

Khanna P, Babu P R, George M S. Carrying — capacity as a basis for
sustainable development. A case study of National Capital Region in
India[ J].Progress in Planning, 1999,52(2): 101-166.

Lane M. The carrying capacity imperative: Assessing regional carrying
capacity methodologies for sustainable land —use planning][J].Land Use
Policy,2010,27(4): 1038 —1045.

Maltus T R.An essay on the principle of population] M].London: StPaul’s
Church—Yard, 1798.

Turer D, Nefeslioglu H A, Zorlu K, et al. Assessment of geo —
environmental problems of the Zonguldak Province(NW Turkey)[]].
Environmental Geology,2008,55(5): 1001 —1014.

Vliet W V. Sustainable development, global restructuring and immigrant
housing| J].Habitat International, 1996,20(3): 346—358.

CJJ 5720123 £ LK) T4 b o B 28 LT (P N R SR AT AT M A
#E) [ S].2012.

DD 2008=01. 3R 7K 75 H 3 81 22 4 LT (o 1 3t 5 99 2 =) 3t
P ARBRUE) [ S].2008.

DZ/T 0130~2006. HuFT8" 7 5 B 4 I 1 5 48 ALV (A A RSB
0 4 BT ATl AR ) [ S].2006.

W, Sk tis, £ A BEIR—Y 02C TR R TE I i 15 2 8 A
BN =LA AR S e BB A 41| ). SR e VT T AR 24 B 2 4, 2015,
29(4): 6-10.

SRR RO X AR, B AR A 2 A o A A R [ ] b T O,
2020,29(3): 299.

T, 250, W, 55 2 U BT AN R A3 1 A B L
FE[ ] B SE RS TAIR, 2012, 42(7) - 93—100.

B E A AR R S5k 5 R R IR R AR R AR A [ M AL Bl
AL, 2010.

B, JRUSCRR, AT & B 5 01 i3 R S o R ) 9 U B B R 2 e
JIPFA T M) AEET: BHE AR A, 2000.

B, b, =) B A AR A B IR B RS I o AR IS F)
SRR RIRRE, 2017,39(3) : 379-395.

(RTHEPE AR T~ s X b ST 728 1 K Bh A L5 W I i 55 D).
FARK 2271832, 2020.

PETRVTAR Ml T RS W0 S TR VT AR 1 L b T B A A 5 A 4R
HIR].2004.

%A R EAR, RS 18, 55 K T 2 55 BE IR B85 2% 1 45 2 A b )
). E LT, 2017,44(6): 10451061,

RAEMEE )] P EA T - B 5 RE, 2014,24(83): 175-178.

ZE b, WA, Tk, S5 M T B 35 () S8 b I B A R AE 2 R A
BT ]] M BE R, 2011,30(11): 94-99.

Rt W [ RS PEN B ZER (I8 T) (bR 43 [ S].
+BFUEH, 2016.

22, FEG, e, 45 UL b b T 7K TS AL UK W A it R L v A A
K[ ). E BB R, 2021,41(4): 1856—1867.

i W, 2R AR G, TR IR, 5 4 [ b B B B A A R T PR [ ] b B AR,
2021,40(4): 451459,

DNF5 U, AR, AR, 45 30 TR s X A b B R R AR ST VA ). LS
T 4,2022,41(8): 1487-1493.

T, R A%, ZERE, A5 P AR Ty 1k L A S —— LA R TR B A
ARl & Ry B[], Bt M K 22 i (B SRR 22 W), 2015, 32
(2): 135—140.

TR, 2, U, S b [ A AR N I S (). 2R
BERl2E 5 R, 2019,42(1): 150—155.

T R L T R e ) R R B ) [ 7. 5 DU 42 B 9, 1996, 16
(2):115-122.

EIG, 25 ATV, 55 SR AU 6 R RS N EE 5 i —— RV X
BRSO AR A [ R o [ 15 9] A R o FH b 5 9 4 o
i,2020.

F R, 22, PN, 45 T A6 A8 b o GO R S AR AR TR TR ().
B ], 2020,39(1) : 94-101.

BRI, RVHEZE, 1 7K 21, 55 B0 Hb ST PR 358 7R 280 RE ) PEARY [ 7). b 5k 3
41%,2020,39(1): 102—107.

=] SCIGE . 4 0 PR35 2% A 1 25 TR v 0 o FHAIFSR [ )] b vt [ 4 ¢
J5,2019,40(2): 1038—1045.

B, 2RI, 25 /NG, S b TR IR R B AR 2R AR ) oY 0 R 5 R R
J5 ). H E R, 2018, 45(6) : 1103—1115.

TR, MG, A, 55 b B T A O T B R SRR AR B g (). L
BURZAR (A RFIEMR) ,2018,54(2) : 407 —414.

RN, ZEHAL VFAS I, S VL5 B ST T B IR A B AR R T PR [,
Hi B R, 2020,39(1): 131-137.

o [ A VRS W SR L AR AT I e T B A3 Uk
DU B AR [ R].2006.

rp N R AR T L — PR BA. = I R T — 6 i X 25 K
SCHLF [ 2].1978.

C

721



