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Abstract: The ground substrate is a new concept in the natural resource management area, and there are also controversies on that’ s
connotation and how to plan the national survey.We defined it as the sub—ground material and function carrier of the Earth’ s Critical
Zone, and believed it’ s lower boundary as the bottom of the phreatic layer. The rock, Quaternary sediments in geological fields and rock—,
gravel—, soil—, mud—ground substrates can be composed by the same materials with different name.The investigated results of rock and
Quaternary sediments can be transferred into different kinds of ground substrate. The ground substrate survey should be conducted on the
basis of regional geological survey, hydrogeology survey, geochemical survey of land quality, soil general survey of soil to achieve the data
of compositions, spatial distribution, physical and chemical characteristics of ground substrate. Moreover, the datas of ground substrate
between the surveyed zone and the lower boundary of the phreatic layer, and some other unanalyzed data should be added.
Furthermore, the research related to the function how the ground substrate affects the upper forest, grass and wetland needs to be
strengthened. We supposed that the ground substrate survey should be deployed according to the comprehensive natural resource factors
regionalization system in three steps. The first batch should focus on the areas with ecological problems such as grassland degradation,
forest attenuation, soil erosion, to locate the problems and provide suggestions for ecological protection and restoration. The second batch
should concentrate on key classic area of each II grade regionalization area, conduct limited and necessary ground substrate of the scale
of 1 : 250,000 to map the II grade area.The third batch should conduct compiling the national and regional map after the second
batch, to provide some basic data and documents for territorial spatial planning.
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Fig. 1 The projection of ground substrate , natural resources,and some management boundary
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Fig. 2 The spatial relationship among ground substrate

and some other similar concept
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Table 2 Main investigated subject and key factors of some basic survey related to ground substrate

TR A 5 (B Eoet
. 2 / .IJ-I Il‘ A 3 \/ Po=N / s
| R 1%FEEH\EE\J”%%‘%ilfﬂj‘lfﬁﬁﬁbkﬁ\%g;jui%ﬁ# R
WIS 2 FALHER B, S RCIE FHb JRLE BT | AR A R S AL AT
~ 3R MR AR 2 (AR B TR K S AR A 2
R RA T R
LA HT MR MRS TR 02 RAE PR 25 ()M 4
BT M0 4 b R
AU Zgh# AR 2 DL TURY) LR IO TR T 2R PRI S5 R 2 ] 4 A
B B M AR, 1k BRI bR S MK A A TR KU
SE A R R RS 2 SRR ST AT G B RH IR S AR R HOIE AR A I (R M A BT
K - 4 Frlt pH () AEASFRE A0 R ZREE 00T 4R TS YR ) BEHL ) P B 45
T LR B Tk A WL BRI Mo AT LR 4R SIS bR R R S
%ﬁéwﬁ;mi; ERUCE YBCE 0 SMASE A A5 AR
s mﬁ%%ﬁﬂug 2 KK ORI B
o iﬂzE’JiuiE(l " 3STHLEAE MO TR M RS K SCH B AR
. 4 BRI BERHE 4 1 FORIRIRE BEAE 7 20 R A K B AR 7 B P S SR 13 B R e 2
AEHEN DL, AR R AR RS A 4 ek
TbEER RNAEEZE (2 m FRPICE (NP K. Ca Fe %) Afrf@ BT E (Se St . F 1 %) E4EI5 YL H (Hg Cd . Pb . Cr,
e e As) A LIS el i
LM R K K K KT KR KA S
e LK ERE @ 2 BKIE AT R IR A MERCTR R | BKME RAB R BB R SR RRL
SR R UK IE P K R B K S M R 2 8
3ALEHE AE R DRI PR SNSRI AR Pk AR S S
VRALFE A RALRRRE JSLRE T 1AM 4
2 R BERIOAMG JEIE SH 41535
ERAR R A5 RE A E A
o amvekmad MRS BT GRS .
H 26 Hb R A5 4 AR IBYERE KA ER TR0 53 B Eh 7S 5 R SR B AK b T R

Hi R A

5. PR REIR AR A o0 AR AL R R RO ol B B IR 7 ) TR B A A
i MR R TR
6. BUR L | H I WG M) KRR ER




2102 M Jf B IR

GEOLOGICAL BULLETIN OF CHINA

2022 4F

b U A DA ) b e S A R R AT A S AR Y
A,

W M R JE A TAEA B 8 A | 43 A A
T Hb T B ER AL 2 P A L 2021 A58 R E
T R AR T 4 [ 4 HR] BRI A
PERASAAE L, 8 4 [ ) BR | Dl b AR
BT LR e o e 3 1T A o I 30 o 1 Y - 7
FFLABELI A BA7 N F SR M BRAS JR) A 9 2 |
FAF IS A ASIREE A B AT BUIR 6 2
EPRPEH B b T i AR b RS s AR e
1Ay JRAEE L =R B SERL i — AT
m DATR A IR o A | B R B 22 Ak
B R o € wee F KR VN FI U YAR 1 3 L
A OCAE T o R R A R A N
H A DX S b R A2 ) e Ji AR 1, R X R DL
1~2 m WREEVE RIS D22 7 359, LA - b BR AL 2
WA 32 K M BR A 27 00 5 A 4 0 R A T AR, 3R EX
Hirr 54 FIEHLICR 40 A HLIS S i fb 24 5 =
BE® X HnT LA 2 1] 40 A 15 0 T
+ =B PRI, 2 m DAVRAY R AL
PSS HSCHE T A DA A 98315 R 4 b o o b Bk b 2
PR TR ARE, 2 m TR EE 2 /K2 IS =2 ) 5 ot
IR FRAEPE TR 2 kb A, B L =R e
AETH S, 4 A =50 A A < O B ]
SERL, LG IR A M BT B R Ak 2 A 52 BY 279.57 X
10" km?>(ErFHE 106 X10* km?®) @, L4 1y 75 5L 7 7
AR B SRR 1 21

A BP0 - (Yl i i o R i 1 o PR e CPONE A
FRIAE 285 b 5 2% 4 1 IR o3 A D s i AR A, 0 b
AHSCELZR 0] A AH B AR R A, 0 A 285 b Joi [m) f 2%
B A B He ) 5 5 o DR 2 4 0 2 e A
HEBRGRYEE @Y, MEREFRA SES
b 5 A A T R SR D T 9 PN A T, R TR
PEJ7 AT, 0 EE T S AR 5 O T S A
o A A HD 5T A 28 A R B M | b2 A
BRI 3 MR K A S b T A B S A
fEr “Hu 2 A PE” A AL R T i A a7,
R BRI AT B A R BRI B T ¢ T Ry
TET] EAE AT e R U AL, A O Bk, +
B HbR K ) BRAR P BRSO T LA R 4R H I A R
RO B 5 W U ) A 7 A AR e 2 R
ST RHIE  WOE S MR IE T2 F A AR TR A

P2 5 BIF9E A 25 3 T T FE X 4 B 18 52 A B 1Y
Xof SR AL PO Al i R R R A B RS R T
TG A S, A A5 i B A R A PR A
Mo AN DR FH B TR 1 28 2 K2 IS M, Hfth i (X
RN B BT A A S Y O A SR A — B AE 2 m DL
PO, o A S TR A e 5 R A S
TR S B 2.9% F10.5% ¥ | N 2 LA iR 3 2
Y2 B AR R S R G KR AR |
TRCHb BT R A 1 3 AT 55 2 JH A R K 7K
i KT AR FIZK R O B AR AL R, A5 5K
)2 2 RN 25 8] 43 AT R AE , A AR 3l 5 A
Pt 1l R 7K 2R 58 K MR K BRI A4 S0, 43 Fr g i ok
T KT KL KRR 2 PR R K AR A X AR
BIRBERE I, Hod S K2 23 6] 2 A 2 1 E H
TS () Y A R B0, R TRRB R T M b R 5
TR BSR4 9 I e | A S RN 7K 2 R A
GERE ity b 3 35 I SR A B U | A S A
KIZHKSCH RS EOE A MR E N, T
KGR IEE Z 8] 1 6 R AR 8 M R IR
IR 25 R G M B 1, A R K
ST R A I 7 G R D B LR A A b X A A
ARSEIRY | EL A% PR U 2 5L M S B 14 451

4 M FIE IR B AR

41 BARERE

AR B A A (1 2 100 T—1 @ 25
Ti) HAE(L 10 T—1:5J7) ka1 T RHE
)3 AR HEDE , /N HE IR B K H iR, T4 %
A NGB, LI EA R R R, 4
PE/N LB RO T AR SR f I it — Utk 58 B, X3
K LA ROJE A AR LA TR SR AT E Y . AR
F AR Yl 4 [ A A5 A SR AN A BT, R 1 25
TIFUA 05 J7 2 A ROBE &R 38 T i Hb 3% 5 o i 4
1125 A TAELILEA B A Bl i 40 2 A R
R 25 TR BRI ORI D 20 B 5 X433
JEDES 2 AT B 5T R Y M 2 B T A A N HR 4
KIX B 3 A2 mEE 42 B AR TR —
P X RN BT E T

R, 2 EET 1 : 25 T BRI SA 5B
VUL TR K SCHI T A5 SRR C A TR SRR,
TER T e FEZm (1 : 250 J7) X2 (1 2 50 T—
12100 J7) BOECHE e, v M 5L 0 14 4 o s PR K



o415 12 W

T I8 DA 25 . b SRR 514 1A VR AT 5 0 A L i 2103

P T LN E A DX 3 b o o) A 7K S b o i A 4 A
B AR, bR I TR A < N T 8RR AN A
TR FEAE . DN SR 9 R A BN b 3R 2 5T A
A = KT RN R, TR B M | 28 B PR AT 54
PERG U], 7 © A7 3Rk 8 A g SR A A T Y SE A
I MRS R A R I SR A S O 32 R R R AT
S RS B R R R SRR R A
R G G AE, A IBOAS [7) i 24 b, 3% 356 5 119 5 [R] 43
A FRAGE BT 55 P A 5 b TSR A S M A A TR
BN (] AR A A DR P B TR A
F-Beb A 14 8 , %o 5 o BEAR 2 A7 7 A A 0 4 B 15
ANFERAEFNMK TAE . T ZEom M A2, [ A4
HX ARG HA T WM SRS A
I AT 55, TR 456 B AR M B 22 F
P K SCHB R A AR A TR A | 4
Ay Bk OCHE T WIS e R 2 A AR )y T 4 F
FEINTEL, AN HE T 1l 22 35 0T 0 AR MR | Bl 30 b 55
SRR B AR . BARRE , RFER
JE I b IE TR A TAE AT 2% DL T AR 500

INFEBIR (1 2 50 H—1 : 250 ) TAE H By 78
TR A | X A XA M 3R 6 T 2s Al g Ry B H
ZHE H ARSI HE 2P R SO R 55 2 W RUE 1)
H 2 eSS RmEm Rk, /MR T
YERT TSR FHE AT A 708 He 491 R J5 J&] 565 DU 48 b Jo
W e A o0 A R AT A5 B Ak, R BE IR B8 2 3
REF N Gsr2s, fELbrB e, 45 Gk
Y HbSREHE | 35 A i KR A b o [ 4 B A
L T 5 DXOR AR D 40 b T A | A 4 2R 0 4y A ]
FAAE A B, , IR ) P 2 U B A I 28 AU Ak oy 05k
e, s ek BD | A R W AR O, 1 R R
ek — e .

IR (1 25 J7) TAE HAE T THH AN
DX LY DXt 5 I K L2 R O A AR BE TR A A
TR, B 55 DX sl P 1L ZACRA FH 80 R o A R R
g, T BIR T AE R LAZEA 98 g 518 32
PEA A, 7040 R Hh B ) R 5 T 5FS D 28 b JR
(& | A HESSAY 53 A (5] 4 R 4t BCEE o 2 03] R s [l A
B PR R I I G532, 56 A o vl LA
A b 5 K A U | A A A A AR 4R
I, AN TRV K 2 LA b A 3 TR RO 25 1 XA T A
TAE, TEDIREIE PRI I, e I E AT K — - —AE Y
AHECAE FH O AR 52 AL, 40Pk R 38 s 17 A

SRR ERACIRAS UM AR 1 O, TR Ak b & 358 o X A ¢
SRR 1 DI A AL

KIFIR (1 25 07) TAEF LR G E X
FERTURGHE A R B, Sk % PR n) FE 32 W Tn) i G &2
TR HE M 2 AR . KR T AR ZEAR 4 A 2
it b B A A T AR AR B2 0 28 St , BCH A 2 (R BE 22 b
RIEFIVHS2E, FEEA 1 5 T IXEH A T
VSR B b DX 42 AT 34 B A2 42 UG A AR B ATAD 52
WA FEAEA 1 5 7 XS B A T AR 5
X, D 2e g i BT e X B 1 2 25 JT R K, 7RI
Ll b BREL B o 2R A Ak A
42 TAEERE

MR SE 0 P BT T U i 2 [R) 4 A 5
A IID 7] L (< P2 B2 R o8 3 TP 7 NN
FWPHLAE SR BT 434 5 b R Y T IR R
fi HuAR K SCEF AR A R R P b 3 I o A A
N AR A X QAR R AE AT EHELR . [RIET, b SR
A AN R A B R 8 5 48 A (] X SAS [) B ot
(A ) A BUARIUIAR | B8 D) B D R )
M CEHE AR BRI (A SR A B B
SRR B WA SR BT R Y 25 8] 4 A A S
PN I, A SC A 4 [ b 3 5L o A A 2 TR
PIF 3 AN 2R

— e B 58 AR AN R G ) A 58 X BT R v
(R) B R4, 2EEEABRGERPAEE
RIS G T E =X ES
DItets s A S DB X i A AE A AN [R) 2 B 7
IRl BRI, K R AR R R, — 2 A 2R )
T N R ZE T Y, — S8 R R 7R T SRS AR
RS U RS G C A 16 O, b 2 36 o A A 2
DA TR e A A ) X B Ak 2 55 X, el R
VEAS R DA e [R) faE ) B2 i — 20 FF e K L A1) RO
R b A 2 ) R T e i | ] B e AL Oy B
VR PR A B RCHORT B v R
- H AR A S R AL R R — 2P AT, AR IR
e ik 2 1) b DX A 2R b AR AT R Tl A U, AR
FRMHT IR AL 32 2= N\ i B2 SR AR AN & 3T 5
A, BETAT b e B 4P MR R R 1 VD Ak 2 3
IRAR 5B AP ORAGR Ak D R 0 DA b 3R L BT AR B 2
RARDT o 7K L 2% e ik 5 1 DX B ] e 1
H X AR AR b X, 225 MO Mg A | 3
A B R MR 7 B PR DGR TR AN



2104 M Jf B IR

GEOLOGICAL BULLETIN OF CHINA

2022 4F

[Fi] 24 550 b & L 2 (] FHAILBR A AF 5T, SR i k7K
TR LR 22K

TR HE T g Y DI o B ) R A A g
B TAE, HHA I ML 38 T M 3 AR At 55
FEPR IR I ZE A AR IR R i E R 12 4 1
PHTT 44 A T HPTT™ |, TAER, AR EET
M SR B R MR MR ARE
JREEZE 5 NMRFR R T AR IR R 45 A XK Rk
EAE a0t NN @ N SR R o i 0 T 31
AT 9ot B H R3S T2 onik 210 Ak
TRYWIENLE , 5 R X R R s ix [§ 4R %%
VPR TR, A6 T 9 X R s b A n] 25 i)
BRI | b A M L T 2 4 AR R S 3 R R B
B, R TR R AR 4 [ M B T O A A SR, B S AE
S T TT 43 S B A R M DXl 28
WA L A8 RO A, 34 DA S T i o] T
1E Mo/ B R (1 2 50 JT—1 100 J7)

T o] DX I | 4 P b R )N L )
RIE:, fE4E 19000 0 B 58 B2, Hi BR AT
7N H AT ROESCHE A R0 2 TR A 9 ) R B AR, &5 5 b
FETTR AR E AR B B H AR IR R L s
FRGAME 7 RS 0 AR MR, S 3h 9 il DX 3 1
A4 [ PR 0 b 2 BT R F (1 100 JT—1 1 250
T HESRE R 3K 7 235 [a) RUBE I 1 3¢ 35 o 28
MtEOL, B NFRIBZE B AR B Wb SR [R) 2 50 AR
GEIR A PR | 35 B S T, AN TR RO Y 42
(] R H LI R

5 4% i

(1) 2 HE TR M BR324 3 AR bR e
b B K EE AR BT IR AP B AR D RE A, T
fi] T BRI A 8 7K AR, S Bk OC sl R M=k LR
TR, VU F KL it 5 b o~ vp s 7 28 U 22 0
MY SRS R 47 0,2 EMESR R R
FA AR 21

(2) bR I A A5 Jm T W JE Akt B 9 A Al
FEOP R C AT DX 57 8] A5 | 7K SCH A A | 1
JiE MR A~ e A | 0 A S R AR ) o 1
Bl 7 ZAT B K )Z DL AW o s 25 X
SR AN AT S A T b T2 A0 SR T AT, 0 w fin o i 3%
FEFOO RO A AR BTIR A 22 B ML AL AR,

(3) M RFE A A TAE R % AR IR E RS

XA A R RS I 3 AR R I TAE . — 25k
FIZeAES RGeS X, R A R Ah | ZR AR
K A3 R A5 Hh R e b (R B RO 4 —
T e 4 [ 11 2 DX 3 B0 e Y B 78 DX 7 o L 451
RO Ay 5 =3 I 20 i il Xl | 4 v e i
B

Bgt . 2 B 3 BUR & B KRR P S AR A
AR FPEHARATREFARLEZ S LR
ROoPERRAEE A RTRESAEZIREF O
AR ARTRIFFEPCERAARLRLE
RN LT G H B B K

S 3k

[1] A ARBRIRTR. A AR TR 00 T Bk AR B 0] A s 0 % 2 g 2
SMATT SR B AN EB/OL] (2020 —01~17) [ 2020 —06—01] http: //
gi.mnr.gov.cn /202001 /t20200117_2498071.html.
[2] A ARTRIERTE. A AT AT R TR R (R BT 43 2677 5 (i
A7) Y B384 [ EB/OL] (2020 —12-12) [ 2020 —12—12] http: // www.
gov.cn /zhengce /zhengceku/2020—12/23/ content_ 5572445 htm.
[3] 55 R A B4 F AR T U0 2 W D) T A el 3t 3R R I i 2 ).
o [ - BE R 28, 2020,33(9): 4-11.
[4] BEE SR, 22/, SR BB, 45 R AL B4 26 M A W1 AR B ST (). K
SCHB T T AR B T, 2020,47(6) : 8—14.
(5] B A A~ M AL AT i E AR A T A, 2014,
[6] ERTME, TUGEEE, SR oTat, 45 B Tl it 1) AR A b B g 2y k——
AT A8 it PR AR AR 2 SO 7R 98 IX 235 MR 5 D 491 7). o [l
J,2020,47(6): 1611-1624.
[7] A, SRR MR OCBEAT . b ST PR BE A 5T 1 BT HE B [ J]. 7K SCHh
T ARH T, 2014, 41(3) : 98—104.
[8] Lin H.Earth’ s Critical Zone and hydropedology: concepts, characteristics,
and advances| J].Hydrology Earth System Sciences,2010,14 (1):25—45.
[9] National Science Foundation. NSF —supported scientists present new
research results on Earth’s critical zone[ EB/OL] (2018—12—13)[ 2020—
06—01] https: //www. innovations —report. com/ earth —sciences/nsf —
supported —scientists —present ~new —research — results —on —earth —s —
critical —zone/2018.
[10] GB/T17412.1/2/3—1998 ‘5 i F A KM 4 T % KISA A A
SRR 4477 2SI At st E B AR W R, 1998.

[11] Wentworth C K.A scale of grade and class terms for clastic sediments[]].
Journal of Geology, 1922,30(5): 377-392.

[12] 5K H Tk, RS, 5K RR, 45 A 1] £ R 5800 26 iR 4 & &l 7>
FRifE[]]. 242441, 2013,50(4) : 826-834.

[13] KB IC, LR, MRIRE, S R IURY 2 S 44 (] 165 )
18,2006, (6): 517523,

[14] H B v, R BE. 26 00 40 M 5T 2% 5 b 50 2 [ M. b st b R
#,2009.

[15] A g B, AR, IS4, 45 7 35 X IX b S i 4 (1 @ 50000) JEL %,
SR 507 1 [ ]]. IR B, 2020, 45(12) : 4291-4312.



o415 12 W

W e A A5 . b 32 3 0 A PN TR AT 5 R A 2105

[16] E ARG, H AR PTIRRROC T B0 A (4 = A 1] b i) A SRy
ZYRYIE S EB/OL] (2018 —01—11) [ 202006 —01] http: // www.
gov.cn /xinwen/2018-01/12/ content_5255923.htm.

[17] EARBTIRAR. I 55 B2 =4 el el L i A U DLV A SC T EN R
CH =W A 1 98 ARk b BE IR T 26 AR 7 58) BT I [ EB/
OL] (2020—09—16) [ 2020 =09 —16] http: //gi.mnr. gov.cn/202009/
t20200916_ 2558088 html.

[18] HAE AR IEFIE rh e A RBOR . [ 55 B & T e B = [ &
B4 1 38 41 [ EB/OL] (2020 —01 —29) [ 2020 =06 —01] http: //
www.gov.cn /zhengce/ content/2022—02/16/ content_5673906.htm.

[19] Al AATHB. 56 =Wk 4 [+ A TAE A [ EB/OL] (2020—-02—
17) [ 2020 =06 —01] http: //www. gov. cn/xinwen/2022 — 02/24/
content _5675442 htm.

[20] A A4S, Thok, T X Wb R 22 1) J22 22 T Al R AR R R ST [ ).
ER224R,2019,40(6) : 767-780.

[21] Byt 1 B TR, 55 AR S SRS e 5 i 2R )] v [l
FuiHAr,2021,8(6): 1-8.

[22] M7 55, B Akiom, 924, 55 2 L5 R RS BRAH A 6 1 1 AR BRI
ST T]. K SCHLE TR, 2020,47(6): 1-7.

[23] ZEm, RS, RHPRAE, A5 MR R R A ) A I 2438 LAY R
55 R 15[ ]/ OL). b 538 41, htps: //kns. enki. net/ kems/detail /11.
4648.P.20210827.1805.002.html.2021.

[24] BRAHE A, B2, A 3 70 AP P E AR S A AP RS B RL
FMNEE R SR ]]. P ERR HERE,2019,41(11): 1659-1696.

[25] SR o ) L AR A 3 B A AR AR S B AL [ M /A
TG WA ARG Bl R, 1994

[26] i & ¥, Wk 2 L ARSON AF 58] M].AEET: P E BRI, 2015,

[27] Zhang B, Yao Y. Implications of mass elevation effect for the
altitudinal patterns of global ecology [ J]. Journal of Geographical
Sciences,2016,26: 871—877.

[28] Banwart S, Menon M, Bernasconi S M, et al. Soil processes and
functions across an international network of Critical Zone
Observatories: Introduction to experimental methods and initial
results[ J].Comptes Rendus Geoscience,2012,344: 758 =772.

[29] HIBArb B2 AR, 551« 5 J DX b o 28 565 U 40 1t 5 )

TS R JF K 53 ). 28 PUZeHF 5T, 1999, (3) : 217-223.
[30] BB S, £ ik, £, 5. — & H7 1Y 25 DY 20 Hl T K b 35 1] A 4
Hl——A T H 5 1A A ). o E T, 2016,43(3) : 1026—1032.
[31] #5352 . 448 F AR MR 2= 28 34 ] PRI 5%, 2010,29: 1-12.
[32] FrAE N RARIE e A\ RBUF. FIR BRI ZE A RKEHOCTFE
R(AEFEEEAR RGP B 2 3K TR SRR (2021 —2035
4F) Y B K[ EB/ OL] (202006 —03) [ 202006 —03] http: // www. gov.
cn/zhengce/ zhengceku/2020—06/12/ content _5518982.htm.
[33] 7, SHMS KA PR R AR A 23 I dul A S AR AP G B IR R [ . K
FI24,2020,51(9) : 1009—1014.
[34] XIVT, S, 2 25, 45 A6 5 B V0 s AR 30 IX AR 25 28 A 0 Jm iy o
T AAR] ] A 2R, 2021,40(11) : 34123423,
[35] 7 ik AT EEL. P9 58 ol R R B V0 v v IR, 3 XX 5 []]. R
el B XK, 2000,21(4): 58—62.
[36] f5F S BT AR ZS A BE 22 AR U R IA B 5% [ )] BEEHEK 2
#R,2020,39(10): 130-137.
[37] KIZETR, JRSERN, XU HEHS. AR 4 KK 372k KBy 36 % SR oL ]
K EAEERRIFSE, 2005, 12(2) : 74-76.
[38] HE G 60 4R SRR AN N ZE 06 Bl % B ) KV BRVT K Vb iE
T AYRTSE D] AR I R 2= 246183, 2016.
[39] FPERMFBE A LHER S 40 AR ST BT o B LR A H AR RIE [ M].
dbmt: Bl i ek, 1989.
[40] 5K, BVTSC, B g, 45 B B AR BEUR R 6 KR BB P 5T S 4
RIFEJ].FRERME,2020,42(10) : 1870—1882.
O 1o, bR AR, Beulbig, 55 AR S Hb iR 2 B R 2R (1 1 50000) (3t
A7) . v b BT I A S5, 2019.

Q@F W, B, W78, 45, X ol Hb 5 8 A B AR B3R (12 50000) . H [
TR A )R, 2019.

@FPRIC.1/25 T3 XSl T 8 5 B AR o Bl i B 9 25y, 2002.

@ P, R, e, % A E R A TR R 4. P E R
AR, 2022.

QRN A K, B G, 55, 2 H br X 30 Bk 1k 2% 0 & 938
(1 1 250000) . 5 [ b T 2% J75, 2005.

@Mz, 7% 55, WX, A5 K SCHE TR A BEARER (11 50000).
BT A )Ry, 2019.



