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Abstract: The identification of ecological threshold is one of the important technical links in the vegetation guided restor-
ation in arid mining areas, and the aridity threshold is a very important one among many key ecological thresholds. There

will be sudden changes in the structure and functional attributes of the vegetation system in mining areas in different arid-
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ity threshold areas. It is very important to clarify the underlying ecological mechanism under different aridity thresholds
for the determination of the reasonable degree of intervention and the direction of guiding the restoration. The existing re-
search lacks a systematic review of the ecological mechanism that causes these mutations. A conceptual model of abrupt
response of dryland ecosystem to drought is constructed in this paper, which summarizes the response of dryland ecosys-
tem to drought degree as vegetation recession stage, “soil imbalance” stage and system collapse stage. In the declining
stage of vegetation, it is mainly manifested in the changes of photosynthetic physiological adaptation mode and character-
istics of vegetation in response to extreme water shortage environment. The “soil imbalance” stage mainly involves the
complex interaction between soil and plants, which is transmitted through soil erosion, shrub invasion and biogeochemical
pathways. In the stage of system collapse, the plant-plant and plant-atmosphere interaction triggered by plant physiologic-
al limits leads to a sharp reduction in system diversity. In the future, in-depth research can be conducted on the selection of
typical plants, the expansion of research scale, the development mechanism of drought induced shrub traits, the mutation
mechanism of biogeochemical cycle induced by drought, the time node at which plants can resume their physiological
activities after drought stress is relieved, and the mechanism of biological crust production. This study provides a basic
framework for understanding the potential ecological mechanism of aridity threshold for vegetation guided restoration in

arid mining areas, also provides an ecological basis for scientifically determining the reasonable degree of intervention and

guiding the direction of restoration in the later stage.

Key words: arid mining areas; vegetation restoration; aridity threshold; resilience; mining environment

FERT I AE B A, B T4 K L2 4 1LAR
IS, BRE N TABE 5 H ARG M4 & 07 Xk
R, ETH, FIEESP RS T ‘51 88
INAEBBEHE”, NETIKEESRE A SHA
VR RE ST, FEE SN T 5 ST, fEdE Rt
P HUERR GBI E B HA KRR Y)HE A
YERFRE IPIRZS o 1 R RRED) X 3 1 s 0N T 5
Frol AN ARG ARBE N NEIET TR, 5 A
TXFEI ST U S A S R G B R BE W3R R
W, WA S R G A Z R . BN
Sl b5 | A I A BB E BIS YT T RS, 15
5 B A AR al A A B E B TR SR T
WA BB E FARNEZL P E AR, A=A B E A
HEBSE IR BRI R OCHE . MPE eI
B RGEH LA R SY, moR B KRIBLAH T e
FERXS T 520 X AR B A 48 sl 40 4 1 2 SR iE
2B s KRB I, M 2000—2016 45 (5 R g
DX LTI 27.65% Y IX I, 1B NDVI 2 A i 30,
TR RE |, KA S84 % IX 358K 5k i
FEEEY A K Z BT R, e E A E A RO
SR IE R hEES, N T51 B E 2 g e E
T GIRAF IWAESBEHE BN, ‘51 %%
27 BOTETF “5IR7, A SEARL R B, AT
U] “HEBN” ASRIKE . N T UM 5 [ AR A HL “45
A7 M OB R R — 2, MR EN T T H,
N T H) A RR B ] e, sl i b S 1) S B A
SREAFEIREL? anfa iR,

FI T 1L A 5 R R T g Ak Tl A B B,
A S BUE 0 € 7k FER g8 (ST
B, Meta 43H7) FIBERUEH G RRAERL . RG0sh 112
B RS BERI A2 Al ), Bk R R TR
P AN CEF AU | 228 % VI R R R 4 R ) %4
2 S HTARE . T A T3 ok B A NS oA R ol
HEXAESERMERCR, I T T80 XAESR
S E R B A, VIR T RO HEYR . 4
K R MR AR AR R Y O A, N W8
S A VD A R A RS B T R K AL B 3.2,
8.0, 14.0 m™! Ay A Kbt FIAE T il A K 2 - e A
I3 2 8.91% H1 4.87%), At w1 2. 1 =F J3F 180 1
J2 36.60%~45.30%""), S FEREFRAE A ZE HOMR 240
i B2 3091, S [W] BE X [R1 6 IX A 4k R G 4tiA
MIfemtE S 2 A, fE T30 X, g KER
FEP A K e B L PR R R, Hb T KX 2R K4y
HI RN A e PEVE H, S22 A P A K k& ) (a4
BRI EC, R 3 IEIT R 51 R AR T 50, TG
IR T AR RIS & IR S KR, AT 3T R
e FAE, FHIE A HE TR KA BRIR . A 495 K R BB 4
R,

B RGHA —E RN R IR S, B, Y
RGP TR R AR, HOA 2R A AR A,
X AR, R e A M e ) e A AR A AR AP L R il
RGN TR B R A T DR, TR R G4k
FAINRE A, X e RS MU R S R G4
LR 2 A 45 5 R AE AT AR AL L . A X T



2552 # %

F #®

2023 4F55 48 4

SR LA TR B 22 P AR S P, AR G R Zh fE
JE X T S (e o BT X IO Y e, TR
JE R AT R — B, RGEHFI D RE S A8 81k, 3 ol
ARSI N AN AR, — A A A IR ] By
B, A ML AT RE S O A R B A S, SRR,
W TS IR, RGEEH M RE = LR R AR
b, X PR AR AR LR, X F 5 ARG (W
R SR B E KA IR DA O,
feJe, 5B A B SRR, T B (E S a7
A B SRR B R GEE A 5 — R ARME AR AR (A
U0, TR R RGN, F Y
PR S AL ) A AR BIR figh S e — A ) AL ) —
R L, 25 Tk, A BRI X T
SRBERI T BIESRAE XA K R — B (X
] A AL AT T R, (EOR XA R+ 5 B {E X
[F1] DAY 5| A AL i 2R e 45 ) A D) R Jes 1 2 A 19 A 25 HIL A
= RGRZ U . i, 2B T T DX A5
ISE AR, 33 45 DX TR] N AR R SE 25 A RIS e S P
MR AE ) A 2SI I T Rt — 2 B B

1 FEVXERRSEN TR sEE

FETRXAET X FEEOE 2 7E 35°N LIL.
106°E LAVE YT K PN Bl ol i dak, 0455 20 A £E b 7 4k
WA RS B T R M X VO AR K B 7E 200 mm DL T

(Y1 X R Ry 5 X, AR 7K AR 200~500 mm Y X
T RIX, AR ERRBRoK AL T8 & 0, ARSI
W55, e 5 % RS AL TG shisz gt 3%
TR X AR . NS R TR R e A
PEALHE; > 5 X o0 A s X AR N St s S, 3 4
M) —B5 . Fmle IR K. s fE TR T R X
SR XA HE, T RAME L IX | SREET X, B pf
B IX | A IX, HA RS0 IX, NS AR X | 1fE
M ORAT DX, SR X Bk R IX, T R AR X A
(B 1, R0 R IR T [ RSl PR 5 S )
RET X LK S sl b g A T, i
TR A KRR A | kR R+, B fLRGE Er
A PTG BRIRAS R L B 5 s R
SYFEGI T AR, A2 R — e, b T
IR, R M RB A 2E,  EAE S, BE BT A 2L ]
FRAEN AR . KIS B (s PRI R) &
F 5 8 IO, 5 A 2R G5 45 R TN RE R 1k
(an: WFEPEI . A A7 DI R TR ) 7 AR TR
ZIR ) e LR S R GRS

TR IR S B R G a0 5 g AR 2T
Al e A R B g AR M) AR s PR Ak 45 R A ol e
o M AR S AR Ll 1 AT ST 45 R, b 3 i
KREEARLML RPN, . — B R T2 I 5
IRV, 5B /IR B B8 IR 2 5 BUR GE 2 AT g

A

o FTIFRHK
A BRIRY KX
— FREFRK AL
T AR A ALk
— SRR X4 Sk
0 750
1

1 500 km
]

a—{EARN X
b—AMEILAT X
c—MRDX
d— R IX
e—F X
F—R X
e tREN X
h—HJHEE X
i— T X
RS R IX

. V’
!
\ '.‘:P WA
1oy’
AT
[

>

[eisaii

BT e A 5 X AT 3 A

Fig.1 Location of key coal mine areas in arid and semi-arid regions of China
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Fig.2 Conceptual model of response of vegetation system to drought in arid mining areas
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Fig.3 Response of plants to the intensification of drought at individual and system scales
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Fig.5 Changes of grassland, shrub, forest and desert plant landscape with the increase of drought degree
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