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Adaptability of Human — Land System under Disturbance of
Soil Erosion of Heilongjiang Province
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Abstract: In order to alleviate the relationship between human and land, taking the soil erosion that is
the most threatening to Heilongjiang Province as the starting point, the adaptability of the regional human —
land system was analyzed from the perspective of production — living — ecological, and human — land
system restoration schemes were proposed based on different restoration priorities. Firstly, on the basis of
summing up and sorting out the connotation of adaptability and integrating the theory and methods of
adaptation, a framework for adaptive analysis based on risk disturbance was proposed, which decomposed
system adaptability into four aspects: disturbance, impact, response, and capability. Starting from the
disturbance of soil erosion risk, a systematic adaptability evaluation index system and evaluation model
were constructed. Secondly, the range standardization method, Kriging interpolation method, CAI
Chongfa method, and DEA — CCR model were used to process the data, and the soil erosion equation was
used to measure the soil erosion risk. The adaptation evaluation model was used to calculate the
adaptation index, analyze the soil erosion risk and the adaptive distribution of the human — land system.
Finally, a human — land system restoration scheme based on the combination of different restoration

priority modes was proposed. The results showed the area of soil erosion risk area in Heilongjiang
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Province was 13. 666 1 million hm®, accounting for 85. 74% of the area of cultivated land in the region,
and the scales of the high, middle and low-level risk scale were 3.240 2 million hm®, 5.963 3 million
hm’® and 4.462 6 million hm’.

suitability areas were distributed in the northeast of the Sanjiang Plain and the southeast of the Songnen

Adaptation areas for high-level and high-level human — land systems

Plain, middle levels were distributed in the Daxing’an Mountains and the southern area of the Songnen
Plain, and low and lower levels were distributed in the southeast mountains and Northern Songnen Plain.
The research formed a human — land system restoration scheme based on different restoration priority
combination modes, of which only one kind of human — land system restoration scheme existed in 53
regions, and the remaining 27 areas formed different human — land system restoration schemes under
different priority combination modes. The research result provided a variety of options for the repair of
regional human — land systems.

Key words; human — land system; adaptability; soil erosion; restoration scheme; Heilongjiang Province
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Fig.1 Risk assessment factor of soil erosion
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Fig.2 Standardized value of adaptability evaluation index of production — living — ecological system

2.2 ANMIRSENESTIES

HEANBOH T 2 SR BIE S, o WA -
M Jif ( Pressure — response , PR ) #5 &Y | J& 7 — R 25—
I ( Pressure — state — response , PSR) & B!  ZK 2 3 —{k
25— b ( Driving force — state — response , DSR) & 5 |
JE F1—4R S~ 3 — 1% 77 ( Pressure — state — response —
potential , PSRP ) £ 78 8K Zfy Jj — 1 g —HR 25— Wi —Hig
M ( Driving force — pressure — state — impact —
response , DPSIR) 45 Y, 15 It 47 ) £ 4t HE 22 45 A v
PSR i HI fx 24 T iz, DPSIR HE 48 82 AU Py 25 LE ¢
42T o

H S A TR AT DL P B A 4 AR 2 1)
IR B R 2, AL AR S A 2 AR A RGP
BRI A ™ RS RS EBITIRES I R
J& . DPSIR fift e 1 5| K 0] i) R R B O (2 A
il A A T B B S, RS s AT IR A i R AR
Ji, TC ¥ 58 4 AT A 3 PR g A R BR PR AR SCHE
DPSIR Stk b, 4545 18 B R AIF 72 S8 0% A0 o R o7 4%
PRI SR 2 R N RE ) A ABE A B BRI IE 3 — 5 e — i
M~ HE 71 ( Disturbance — impact — response — ability,
DIRA ) # /& 45 5 | 3 3l ( Disturbance, D) S AN 6] B 4%
SEHL R AT N ST R e A S R R S AR DE
JHY BAR Y 3l KU 5 5% W) (Impact, 1) Sy B AR 3) X
B0 X A 7 AR I AR 2 B 55 A 5 ) 5 B B ( Response,
R) &N 1 5% fifk B0k () 780 T SR I Y 5 it 5 AE

(Ability, A) J Wi B2 AL i 5 15 )5 2 48 as 17 AR & 19 4L
EEEO

3 MIRAE

3.1 AMERSZENEITNIEREREZ

P25 Wi 13 —fE 7 ( DIRA) 38 ‘L 1 0 A7 HE 22
REWE i T N 3t % 8 365 7 1) o 1 o e, A0 46 XIS 48 30
10 J5E 5 B PR 52 T ) RN I AR S s AT B A IR
Ao HAPHtah (D) REJ) (A) BENS M B 76 11 i B A
WALl T R GLis A7 i RARZS . Wi (1) Lo
7 (R T2 ZEAF Oy fige A2 4, DR UESE IO B 77 45 A 128 X
1 12 515 BRI AT A B o A SCTE BT £ 398 4%kt XL
SISl PR AL L M AR A3l T B R
GUid NLTE P R AR AR R B AR KU 3l (D) (3 A e
J1(A)

U A 3 (D) 48 b5 J2 K s 1 3 1R b 7 7R
AT BRI R R T v | B
RELWOBE o 5 8 B K e PR 5 5 e A O XU B Bl A
fibre Hob BERRTDEK R K BRI EER
TR AR it g DR 2 o ke ol o W 5 1 - 38 S A i i 1
fabn . LIAE I BR X G, [ B AR koK
TR S A B N AE IR 3R S mT el DR ] 25 0 o ik
A TA) & 2R A S A T o e AR IR eb R SR AR TR B
B IRz xSy FE o M SOIP 245 e AR 2 82 i R R
i R A A SOE A AP S AR



59 9

AR A LRHERINT BBV A R e TR 205

JE FH A TR] 39 ThT LS, 3t 550 74 A 5 B b 0T 35 T Y 7%
(e S BuR 45°% 8 NS S A UM TP N
T 552 W) TR 180 68 398 T #1947 ol A1 3 10 AR L A2 3R o )
MRS K UYL EE OC R o MR A BT DR R
TR, /0 T ol P 0 B0 Sl BB, B0 S AT KL 45
LA o O R T i e w1 S O - 4
Bt 5 B 7 O AR A O AR R S
SR TR M 22 ) A b 8 O K B LU, R B i M T
LR b S AR ok B2 WL B9 45 B o K R R A it T
e AE A 2 1R A R A AR B0 T S A B8 A AR A it
SR L I8 It i v S8 O % 55 T35 o e e )

R Y LR, S B WK DR R A X S AR
TR MR B R AR o I AE ) (A) 5 AR A9 28 BN {4 BR
A XU B 41 3l f4 ST, AR Ah HE AT R S AR
RFERE, RALIE N AE 1. HIER M3 vl 0o B
He YU S AN 8] 1% P Sl B P Sh B BAR B AR AR ST
T, S8 AR b L 4% Ok Bk = A R A B A
PIES A CESE Srytinck S AR GibNE S 3
PR BLAE B 3t )RR £ 2R 7 0l X228 5 K P S AR
N TN VW) /NN VS g O N S e SR T TS
LR ARSONAE T VRS AR 3 U7 L 9 A 4R
bR AT D E I BE PR AR AR, K 1

F1 TEEHERETFRATARRZELETHRRBIERER

Tab.1 Adaptability evaluation index system of human — land system under disturbance of soil erosion risk

Hir 2 2 R w, Eis N~ WE w,;
R T 42 1k
o I + e ] ok
RS He3h (D) F iR i
0k B 26 5 4 BEROK L AR R e
i 4 XA R R 0. 62
A 0.42 B T AR PR 0.14
Hr I FH R 0.24
PN C LIS W ON 0.23
HERLAE T (A) e 0.39 i 35 RN R AR S R B 0.08
bR MERAERTIR Ve 0.48
22 (B T B 2R B LA 0.21
A 0.19 ﬂ%gg 0-47
TIEA VLG & 0.53

3.2 TEEMREITFGTZ
A E A 4 3 2k 7 #2 (Universal soil loss
equation, USLE ) 4% - e {2 USERC ™, 42 1A e
R ¢ B DX A8 3 4 ot UG B O, £ B AreGIS =5[] 43
#r ( Spatial analysis ) # B¢ 7 (1) #} 4% 18 & ( Raster
calculator) LI GE K - 3 42 1l 45 45 J2 & W 7 43R, 15
B EEASHI AR B 4F L AR ki SR T A AR T RS R 4y
TR G . AKX
A = RKLSCP (2)
A A— R, Vkm®
R—— Wi {21k J3 X1 F, MJ - mm/ (hm” - h)
K—— +3Er i R 7, t-hm’ -h/ (hm’ - MJ mm )

L—KHF
S—Y R T

C—— Wi 35 5 9 A T

P—K + 3 H 4506 N 1
3.3 ANMERSGEFMMEITHEER

F G IE B T U T4 LB 5 R AE R G5
BB AT 0 BRSO 10 RE 7 o MR 3 I A A
HEZL % % VISHNU 25" 52 J (4 35 B g 71 b )7
¥, LA &% LUERS %" METZGER %" 42 t 11y b5 $X

BT, g T 16 O RE 3 418 B XU, 5 ) R BOR 2R  X)
N3 Z G I B R BEAT VAl FIHT 2R B i 35 0 3
PEREEES 73 o 5 9 (AR VEUIR b VBOR L R ) o AR
PR R Ny

3
F= Fw, (3)
2
Hp F.=1./1I (4)
I(l = wi'M['
{ ; e s)
I.&' = Z!lAm

Af F—d@ PRS2
F—255 i D7 R Y8 k45 5
w,—— T RGHE
1, —1 N RE 145
1 —25% i 7 RGE N AE ST 46 2K
w5 i DT RGEH RS AR
w5 TR AR HEA
I —— - B4R 1 AU 45 2%

7, — TSR I S G i A v AL (R, R A
SR R R R 0 3 4
(IR S TRAE 1.00.,0. 70 ,0. 40




206 1 R | = SR

2020 4

A, — &G LR R LT
F T RGN R

R SR 0 (005 B0 5, 08 (L 05 E A8 S IR A 1
SRR A RO A (B, HE 53 A9 45 A1 A A L 3 LA
BT 6 AT B (4 ) 5 BE, 5 32 B T A 5% 4
W58 A Z5 R L 1.
3. \MREZEBEFAR

MR AAR I 4 2R 7 VARG AR S IR P A
SUNENIDESSIY (S Re SRl L3RIV of i - 0 S 1 TN
WEHRESEBEI S X T A2 Fhal 2 Fh LA
bR E A X ] A2 T MBS AL e
MR GEAE R T7 5, 70 5 0 DA — i —
o QEF AT -EWE. QLTS
@HEFESEB L QEE BT, ©F
oAl —-4",

4 SKIEFAR

4.1 TIREMXKE = E 5 5 FE

FI ArcGIS B4R X 4 30 2% J5 i 19 4% A 7%
PEREAT A 2R, 2R DR b PR = o R R R T
X 25 D 1 T J2 AR 38 s 53, 44 31 4 S8 4R ok A
S50 o R AR v DX I AR ik XU 4T 2
(B 3) Aoy i b ARG AU XA AR XU X
I 3 AT LA, 28 e T4 AR KU 2% 1) 4 )
HI R B/ U A R BT L R/ % 2 W A B
JEU AP IR S A% SR, R O B P A R
P FS LML, R /N D420 A BT B AL R PSR e =
TLV- J5U P4 g ¥ 3t X, AR 501 0 A 78 H BT D e g
Mo DX LA R = B e P b R AEER X

HI5% 2 Al DA Y, 2R e T4 b e 4= ik XU X T
BUK 1366.61 T hm”, Iy X I B 3t 1 BT 85. 74%

n

0125250 500 km
| S R I
(a) EZH

0125250 500 km
(b) HF4e5)

0125250 SOD(m ﬁﬁ
3 A s ol UK 25 531

Fig.3 Risk levels of soil erosion
MR T iy B/ B A 5 B b 0] ARG 2
B e R R AR KU XA i) Oy 324 02
596.33 ,446. 26 J7 hm® . v iy 950 XU HAE o5 B
b SRR 20. 33% , i R F /NI 9 A BBCT IR
P L = T D R /N % 2 W 5 v % ) XL AL A
P B B Y 37, 41% , i K B /MK U Sk A T
J A D RN 2 e R S L AR R ) KU
MR (& A M S MRS B 28. 00% , i R BN/ =
VLAV RO J5 RN 22 0 AR BB L

R2 ERIHAIERHENRAZINERS S
Tab.2 Distribution of soil erosion risk level in
Heilongjiang Province

9 451 X
HLIX WA/ Wl mE/ Wl mERY il
75 hm? % 7 hm: % Fhm? %
SILFER 63.58 3.99 114.45 7.18 218.96 13.74
PN B i 161.26 10.12 425.03 26.66 208.81 13.10
KNz 27.86 1.75  30.86  1.94  11.12  0.70
KEWH  71.32  4.47  25.99  1.63  7.37  0.46

411 KFS AR
X B4 A 0+ 02 L A
SYHT L E LI 4.

A

0125250 500 km
(e) fEZ2H)

P4 AN [ 000 e SR ot A2 5 32 A ]
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