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Fig. 1 Relationship between the earth critical zone and the ground substrate layer and the soil layer

1.2 REREAE
1.2.1 HBERFE A 1y X

1 FHE T JE A (Ground Substrate Survey) J% Xt H1 e 3 5 2 T 025 ST A T
1, f8i2 IR R G R MR E A T T-B, 2. 2%, HEfHA Y TAEX A
MR AY | 2SR5 . W d . BRARPERT . MERSOUL AN RYE, ER IR IR
JZIREZS 430 . BRI FIFRBCRIZhA828 4k st gt e, A ph =i AR A
YR IL T 5 A A SR B BOC RS AL, PP MR AR . T AR
R s VA S F W T R RRTLRE ] o
1.2.2 HREE BT A i) — T ik

M B AL KR TIR AR IR AL, MEARER AR T AR
B L T A R v [ B ST A R JER B A AR BRI LR A R A vl 2020 4F FR G AR
AR Hb DX i 1 2 38 A A 0 T, X R IL T A 2 . I ik . HORPRUE .
BURFRIE W HIR S AT TIRR L, VIR RS BURIATAR ™, R I TR AR H]
M) — M A G XA TR O R R (bRt . Rifb) . @i . s
AN e C I R G N 1 3% 25 D& 1 N = TR s e B /PR |
A, ERfESE A S ) . TR T (N TEIE . Y. T, REMSNE) . RN
(P, Abse PR i)« Bl et . LRI SY . BRI . RS

2 PR b L

21 B 5E it RER
2.1.1 A&
FoE P A A T ARICHIX, AERIpTA . HMRE . L TEMASEN ARX



918 PRELRE G5 MBRRBLITE b R R TR A PP b B R 2267

TRPUEET B REE (RACER AR EE (2017—20304F) ) FIRT AW AR,
WA RO RS R L2 . IR IEhE . SRR s oN B i, &
TR BEARRENRREZ (KT20 cm) . RIEMERZH . EEWAENRSE (%
WK T 15 gkg) . BEERSEMIAIE (KT 70%) . & B A pHIE (5.5~7.0) FI&E E IR
FHEEE (1.0~1.3 g/em) ", ZRACHIX USRS FY A, Al RE BT 5 200 S03 AR AN ¥
FRFEE, A ML MR R RERURIK SO R AR R s A, BT 2
Fh 3R, PREEAN, ARREAS | FES | P WA AR ) ROKAE
+, FEOMGAEILNEE . AACEE R =T, SIE AL 109 7 km®>', R[RIAYG 355
IS T A I E RN, SR ARES . AT F— AR R,
2.1.2 M4 M LT

B i b PSS AR SR R MR R LR, — 2 RN R,
WK (M) AL Bt Eebt | RS . RS RO, HRGE
FARHL . FEHE . YR LA R A (AT ) o BB M kb 2 LR A A B ST N AN
BRHbEERR, OB ARHE . kb . Mk . ERBEHL . VB M R AL X 3R R RS T A
J, P TS XL
2.2 Bt RERIFAESINR

ZAELIK, ARG (R RS . AR ARKER . KRR . A 2SI LA K Hp
ERERE . T ER KA SR TTR T — R 5095 B PR A IR A W A, 4
B TReEEHEEA | SRR RS G A . B RS . AR A KRR R R
. EE G YOROOEA | ARICER MK R AR A JE A L B AR R
BRACA A PR S5, UG T F 8 A sUR, =k EE A (DUFRKR =
W) WA T LA20194F 12 A 31 H bR 55 40 = A HBORE B, [ 7 T 8k
PR A 28 LA A TAE, AL T ZR 022+ R PR ME SR B oR . M SR A 4R
R, 202144 AR sh AR U b R A 5, T T4 — 0 TAE e fid R
3K, EHETZRACHLX 2 4 PR b R I R A TAEE 2 RG0S I8 sh it

3 B EREE R A SR TS M XCR s B PP i

T b LI ) R X R A R A R, B B RS R
. RO AR, DR . R E £ =T R R E TR R T AR
K, s BEERHCA TR, RG-S mEoRFB, i b o 3 55 A X A
G ERENIA A SR, Yo i R I B AT A 1 A 2R AL, TRepm) by
KM 50 m LA )23 [B15E Bl R 38 T 245 S AR R M, A I i X R -
PR (MR R . MR R RSO . i (WP, fbeti) . 45
¥ CFi A TS O, HRIEZ 25 M E54) . A= A SRS TIRe SR, e e %R
A BRI AT K B3 B AN EE o
3.1 BIRES

SR R E X O A E A SRR R A K TR AESERE . Rl
SRR | A A b A O A W SRR TR, A DA TR A4y 1 1R 0 R 2 SRR
ARG, SRR 52N (RP R 2RI AL ) 12+ b KL R B
it 5K DORELL BB TE J1RE, A EE R b b e L RS e . 9T B A b e I



2268 H % % | 2% i 374

AR 5 e 152 AR | B E RS R, TPRE MM,
RBAFRRIESE . ARRE FA HR A & AR s>
32 IABERE

AN TR JE 1) b 3 5 o J2 i B () 23 (RN G5 A RUAS SIS B PR R, AT AR A 7= | AR
AT AR IR S DIhE . P DR s R IR R A RZE T (MR T2, dn 4™
2, 0~1 m). TZHEFE (PREESE, 1~10 m) AREER (FHFEIKE, 10~50 m).,
0~50 m V& JE2 31 Bl i) b 2R 358 J5 22 Sy b B/ R i AT e PRI B 2R 1 BT 23R4, R &
TH R TEE)ZE (FHRBLEEZ) . PEARBI TR HREIIRZ . =200 /e
M. BRERRMAZIESZm, Boh—ETFRAN RS, LFEZAE TR AR TR
(H#)Z), NERMZBCE)Z . FEORRRGS BB X aE L, 8% =4
I IRIE . 0~10 mIREEFEWIRETZE G472 (1582 AERZE (HENR
J2), B K SCH BT 5T AL S i Bl . IER BRI E IS, a2 2 A SRVE A A2
eI )2 B S A s R T S AR AR B =9 ) G M 7/ N W % N S i 0
o, FPrAEYRGER, IFSRZHEMEK . SR BEREYST A RS, B L
BN B IRGEEZDRE. DEETZNAREME . 25 S5 B i i
M i) 24 25 L B H IR AR AR A R RE ST . 0~1 mPHER CHIEE (HHHER) 7
J& THIREL T Z R ZER 3, Ab TR FZ AR as a], 2R 4R R B A I & 1)
FEE, FEIGEH T, 20U A ZEMRRRERMER, BB A
35 BAMERILFSEm, ) ARk
3.3 EFihRERNE L EREENIMENIER
3.3.1 JHAIFN N ZE

O F R R TR A A AT T, S Tl PR AR AR R, AR AR
PR T U5 FS T e, 9 35 J5 ] A kAR T 2R, G TR M R TR R (A R IR 55
AE, AR S MRS B IR AR AT &, R A b SR AR m 1 (5K
.45 AERRGL (B . DhRe) . WIRRIEA . Bl . PP B R A 5 ATy
A NE

AR T PR R AR T TE A A PR b S SOU A GO AR AR AT L b SOUE A SR S
5y B ERBE TR | A S A — g TR N R TR A (R A A . R T R
T HB IR A (B A . R ZIERE, MU KALAE KUk K Flpl 8 R R E
o BEARGUREAE T, EAHE R IR, T, AE . FLEE . FKREY
P, fiE. A%, AR MAYR S S, AW FOKRHE, pHIE, &
i, FHE T (CEC) b atEi; BRI IR . e, i, Bt
b b AR o R 2SR s AR A A . [TRRAEFHAIE ST 0T, s i A R B o R A L
e HEEYRAE . BSEEREIE . RS SOWA, s =R M RE S
W AR BT HL AT, SEPRIFSY R M BRI (Rl EE R I, FEXIA SRt
A g S AR A TR AR RS A A L, R A AR RS B SRR B s
HZ . ARG, TEREA G — 25 [ LR E A% =X 28 - i b R i i e, B0
S e P - b b R T A 57 AR S [B) A A SR ARRRE, SRR A A AT SR AR B Ty
M, $E3ETRAEMBEARME ., FAHIUR ., RES . REFENSIEARETFEEHG
B, SBEB MR BRI . RPERE L RS TIREIEAG . BRI T



918 PRELRE G5 MBRRBLITE b R R TR A PP b B R 2269

TS TAEMTEL, oo S E ANt A S, Bl @ i i gL, I
& RGN L B LR BT
3.3.2 BERERERAR

BRI E R IR R, S SRR BT . EEAE R g
(AR | P An . Em i) . BAEMER (WBRRRIE . fh2slidn) . SoUlE M (M)
SOUL. HEEESOUL) . DhREEME (A reuiEg .
AERTIRE . A . ASUEME (RIAR
. NEIED . BfRil) 7 SFEEERA
13T —Zedahn (E12), BARIEFREEIT

s S50 . 045 2 1 M i SR L SRl 2
Iz B A Ol JEA A E AR (Hb
FRFITrE GRT) ), A 8%
M+ IR A2 2R MRS AT, AT
A I =, B USR]
5 R A T B RS IR, 28 (]
A3 A AL HE - 143 A A [ 2548 . TR AR
A5 A ) 26 700 B+ M b LRV R . i
b NIRRT/ e P [ e RO
550 m IR ARRZ R+ ZEE . £ZE
R b R R R EME S A R 2 E2 BRI A TR IR AR
SETRIGRRE | A . 404 DA B 3 [ 25 L (43 [30] 230
% % i Fig. 2 Elements-index system for investigation of black

PRACPE R . A0 45 22 + o R TR )

PRAFIEFNIE 2200y o W HERRIE AR EN . 2540 . B . RS54, AE . fLBR
JE L R SRS AR AR SR S E . R . ShE . it
HOFNRE . WEITR ., WMETREMNES BT RTE GRS,

SR M. EEAE TS AR, MR DOBUAEE, KAk, Fbh i
iz VTRV ARRRAE s M. M REARRAE, TR SRR . 75 S AIREE . Hh P S0 .
H AR M B A 5 SRy, MO SN SRR, KR . MR A ARAE s BERE L B . B K
FEs U KRG A . AR WA, DIRRIE AR IR AR L A R R A
B, AR FBEEEILMBAE . MRRE (FERER R 578 k&, 1
PR . FERUR DL AR T . SRR S R AL ) o ARSI RE R AN RIS A 4
FILTORARAR . w0 RAEY) . B, K. AWESHESESREN ., FEEN. &
FEUIRETRERZNAEY) (SR . MUEY . ANRERIE, RERSOCE . FRA IR S
i, WKITR B B AR L A BOK BT E 4

ASCEME . WFE ARG . LR FRRGETE T o NS0 2l 2245 e A b J I
FEEFHD S RS . BUR (IR IBiE, M) &, LR TS R SL B I
KA ANFERH T E R AR . < =X =R Rl X R I
IR A S . BRAERIC A8 AR RIZEAY | R RIREE 2 VK A 28 A M S R R R 5 L Bk
fitiim . KRR BRI A Tk S A e v ) 4 o

AR
T4
T2

il
P

soil ground substrate



2270 H % % | 2% i 374

3.4 FEEEMNTE

FE A SR T A IR PR (TSR ) . SEH A FIZR SRR = A BT R T
i, S BrBol ik WL 3.,
3.5 EiFHXE T HFFEIREET T M
3.5.1 A+ Hih IR IUIR

FAGHL XA T RRIETTA AR, =P IE A AU 1 7, B AH 10001.28 km?,
ST b, AR 1179.27 km? . BRFURL T 50.13 km?®, bR 8255.48 km?, 8T AL T
516.40 km*, + AL, B2 HER 8255.48 km?, i HLAAI AN 82.55%, IS LIS
PREL . B WEL T, BRI R A, HIFH 5064.04 km®, (54 BLTH
TR 50.64% , 2FF R R R AL, HUCHTRARMHEL, T 3614.47 km?*, S LI
1 36.14% ;7K I8 R 7K F1 35 i 1 i 694.53 km? . BiHb 256.26 km?®, 4359115 6.94% . 2.56%.
B 3 B4 A 78 TP —E R JERIAT I R i B it X, A EAR LD B X AR = AR R
X, @8 REZRLEE (F—RHLHEEZABEEE) 1£0~230 cm, F1
31.09 cm. AN[AIHESRIX 208 4 FE R 25 e K, B -SRI b g . LI AR T
WS IR A5, JEER-L R VB AN B Il B T 2 R R AR, 15100 em L E, P
JRIXF-3947.78 cm, K10 EBR XA &, P44 21.5 om. #RERZB 2R, 430K
Ay AR e R X . LA B X . 7K R T M 5 T X B S D 3 e 5 S IX Y A X
B, BB RERE AT 18~25 cm., 21~50 cm. 25~40 cm 2 30~69 cm Z Al FE)EBE A+
FEFRJEREA L 10 em A X IR IAIAR 721.69 km?, HA#Fi1240.49 km?, 004 7E L 2 i 4H

| Yok L | [ mewmwmx ] | AR |
e IETI mErsE || G |
" | pcomgen || koosar || R Sy || AR |
EX R I e || {1 AV |
| owemte xmte | [ eswmen wsmwe| | TAERER |
| it | [ eermmnee | [ e | SR 5
g | mRawme || 1 6075 I AR b |
it
& # R O S 5
L e | | ¥
it fi
%
1
5
— MR T = PR AR S B |
RS | N N e |

K3 R b R AL B A AR R A T AR T BoR K

Fig. 3 Schematic diagram of the working means of the whole process integrated investigation of black soil ground substrate
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A study on the application of ground substrate in the survey

and evaluation of China's black soil resources:
Based on ground substrate survey in Baoqing, Heilongjiang province
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Abstract: Ground substrate, which can nurture the basic materials that support various natural
resources, is the basic material formed by the natural action. Different types of ground
substrates, such as rock, gravel, sand, soil, and mud, form the surface substratum layer through
the organic combination of water, gas and biomass by natural action, and nurture and support
each other with the surface cover layer, which maintains the normal operation of the earth's
surface ecosystem and provides production, ecological and living services for human beings.
As a type of invaluable natural resources, the black soil in Northeast China is a special ground
substrate layer that supports and nurtures large areas of arable soil and forest soil, and serves a
production and ecological service function that cannot be ignored. More and more attention has
been paid to the rational utilization and development of black soil resources at home and
abroad. Through the pilot survey of black soil ground substrate in Baoqing, the content, index
elements and technical requirements for the survey were constructed, and the "four- in- one"
survey and evaluation of black soil ground substrate quantity, quality, structure and function
were carried out. On the basis of the understanding of the current situation of black soil
resources in Baoqing, we proposed some suggestions on the evaluation of the rationality and
development suitability of black soil resources. The comprehensive survey and evaluation of
the suitability of black soil resources based on the ground substrate is of great and far-reaching
significance to the scientific and rational protection and use of black soil resources.

Keywords: ground substrate; natural resources; black soil; suitability evaluation



