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Abstract: Shrub encroachment in grasslands has become a worldwide phenomenon in arid and semi-arid regions, and
is currently a popular topic in ecological research. In this paper, we review the current ecological literature to explore
the mmpact of shrub encroachment on soil hydrological processes in grasslands, specifically examining the global
distribution of shrub encroachment and its effects on precipitation, soil moisture, infiltration, surface runoff, and
evapotranspiration. Shrub encroachment occurs widely across various ecosystems and is significantly influenced by
rainfall. Increased rainfall in arid areas generally inhibits shrub encroachment, whereas increased rainfall in humid
areas promotes it. Shrub encroachment can enhance soil water infiltration, reduce surface runoff, alter

evapotranspiration components, and decrease soil erosion in grassland ecosystems. Further research integrating new
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technologies and methods should explore the mechanisms by which rainfall patterns affect the hydrological processes
of shrub encroachment in grassland ecosystems. Such work would provide a scientific basis for the effective
management of shrub encroachment in grasslands, facilitating improvements in the overall functionality of grassland
ecosystems.

Key words: shrub encroachment; grassland ecosystem; global distribution; rainfall; runoff; hydrological process

=

R AR (grassland shrub encroachment) 5 J5 Az HE A 1 35 B8 %% B8 o3 A6 49 o8 76 50 1 349 o, T 55 AR 1) 5 %
o B ud > g L B AR AN T, R BURAE S R AR . o F5 09 150 4F , B M AL 7E B b
ARG TR EEEEN MO, R KT T A S RGN 2O ReME . 02 BE % O HE LR B R3S A b
T wa R R R R A T 3 09 AR X DA S R G I A RNER BT, DUBOCR I 2R U R R BT ™ Y
Jp o RO B A B T A R R A 2R 1 4 e A S R

TE AL ASAL B T 5y 35 b 3 1 7K AR AP, 308 08 224 b /N A 7™ A T e S R A S R K SO AR 7 A
— RAVEB I . BAET, T MBI EECE R AR MY R RS RE S S, A
B P AF 5 % B, i 0 A A 2 32 1 88 v, b, 39 A S K S 3 M B R O A BB R SO0 R B R B AR
IKSCHE S E AR 2 R T R K S A i — 2D R b 3K S B PR TR 2R R AR A K SO R . AR
T, 56 - AR 6T 0 b+ 38 K SCad B2 09 28 Ge e WF S8 AT AR A 6T B8 = BRI 37 2 XoF 7K SR B V8 4 52 Wil 1) 4 T A Bk
Z RGNS I TR TR DA AR X B b A 25 28 5 5 Bl (14 7K SCHE PR32 Wi, A A3 S G e e T THE MK AE 42
R B P 4 A 25 K S R S A Ry R A S AR G DR R A B R R 2 S

A ST F2 G0 M 25 3R T B I N AR 0 o] 5 o M - A Y A S K SO R PR £ 5R T AR X B K L - HEK 4
AB R ZEROR B R A R TR R B R e PR R T 4R R O A R Sk R WS B SURI O 1], R R B R
JERL ) A 25 0 AR T i A TR R B G A

1 EFEEAMPERSHIARK

B SR G S R G EE AR T AR 30%~40% W AR 2 A EAR L RS IE Bh Y
X 5 ) R S92 AR o A T A A (A A R R A S R G E TE R BRI BUAE L 1 22 R IR A 3% T 1] HE A 3t
VE T BT HE N BE B i A B B 6 3 0 o Ak T e e A S R G R D B 4 G R K B IR 43 i AT 3 4
16 8 35 G B AR A 1 B L AT X Rl AR 8 R GE I A ™ ) SRR S A S R I RE A s (8 1) AL
SR A B E AR IS R G0 A 7 ) R B A AR T R 2 IR BB RO G R R BOR R AE S R G 2 I Re M Bl |
T T A B 5 A 25 2R 0 ) At B AR )™ 2B T 6 i s ) (181 1)

TE AL LG A 2 BROR R (9 BE R R )37 e A o R R 98 R 0, W AR A 26 8 B B 1 0 sh AR K E AL 42
KT 358 7™ A s IX A R R 19°—46° S A 60°—65° N . L] Stanton %57 i 25 A 2 B, A ER B AT 6 Fh B
Ji 26 R vl (1 A W R i A E A, Bl 56 v T R KRR I T R D e I R R R e O i T Rl T Y
R T 5 AU B R E SRS . HR, O L R N R T R e T B T AR S B IX
B, MREE BEE SR 1T, 2002 — 2018 4 A BRHE AL B TR 2 0, 2018 4R 3K H 5. 52X 10° km™ ™, it K 30 4F
e, AF Y RO B v I LA g D A 55 R RN T 8061 g A A AR I HE AR T AR 24 O 0. 13X 10° km® b 5
B AR TR R 2. 20 X 10°~3. 30 X 10° km™ ' I 20 4F, 7% /KK o 397 07 30 111 3 A= 25 2R 0 o DA Ak T BRLSS i 1 4806,
S T TR R M T AR 2060 b P S BT Ak T AR K 0. 055 10° km™ 5 7 R g i fe € HE ) AT
3996 B B E UK A T HE MK, 2900 0. 19X 10° k™' 5 7 BT 8 BT R 2% 1L L R L BP A  Hi AF b X A G T E K
RIS =

FE ARG AR ZS R Ge v VE N AL B 5 1 % T A AR 1 A A B 5 A T A [ DX T A R D AR
TEAR PNl 45 HoRe (0 10, Jb 98 R ORI I 45 5 J5t , & 2B TE A AR B TE R 3282l B W (Prosopis glandulosa)



214 ACTA PRATACULTURAE SINICA(2025) Vol. 34,No. 4

KA BT (Prosopis velutina) 35 %ii /R (Larrea tridentate) | 4 4 K J& (Acacia spp. ) AR JLES (Dichrostachy
scinerea) K% J& (Eucalptus spp. ) F At 3 B 41 (Juniperus virginiana) 55 B A B 840w 32 A K 5 I8 19 AR A< A8
Py M b AR B R b R G AL Y A R A S B (Cistus ladanifer) (KR RIAA (Juniperus oxycedrus) Fil
BRI 4 KL 5 (Retama sphaerocarpa)™ o 75 /R 75 Wi iy 1 VE DA AL 09 K DL 8 iF #8349 L (Caragana arborescens) A
o P R A AR B D I DL A TE R R /N B L ( Caragana microphylla) , WAT HABTE A, 40k -4 3
JL (Caragana stenophylla) . " [8] %% %% JL (Caragana intermedia) . Vi #& 5 %4 JL (Caragana tibetica) M M 55 ¢ %
(Spiraea salicifolia) # il & (Artemisia ordosica) % FH )™ o 16 75 W J 5 WA ME AL HL ) &= 24 & %
(Potentilla fruticosa) W 5338 )L ( Caragana brevifolia) 7 111 55 2645 (Spiraea alpina)™, VU 1| #5 /K 5 o FE00 b A=
BRGMWENCHE Y VL LS 23 8 A& (Lonicera twbuliflora) & WA (Saliz cupularis) 37" 8 i 55 K
A HE AR A W) B G5 225 I8 (Spiraea) VR XY LB (Caragana)™ . 7 [a) s X B 0 HE DA AR 1) T A b 288
Ik 22 5 23 0 L A 25 2R G0 M W) 9 65 4 R - SR K SCII B8 7 AE A () 52 ), BT R DA T SIS IR R 22 e I PR B T
G MR DR B AR S R G

e e e e e e e e e e e e e

:’ S 4%484k Climate change A5l Human activity W
| = H " !
! I* Drought. Cozifi}ﬁ}[' K BE UK Overgrazing. | |
!|  Elevated CO,. i’ k2 Firing :
\ {& Extreme weather /

¥ MY, Shrub encroachment
HEMEEE Shrub density. BEMEFF

Shrub coverage~ 44 Biomass

W= % & Species richness-
BHEYMA L Community
species composition. %]
Evenness. i FAEYE

Aboveground biomass

13K 4 Soil moisture. pH. 7#45
Nutrients. % H Bulk density. il
¥) Microorganisms. JFAEAEH)

Protozoa

HF

i
|
i [ EMEFEYE Biodiversity ] [ K G Hydrological cycle ]
| [ B % Carbon fixation ] [ + 1ERasE Pk Soil stability J [ #Pol & i Animal husbandry ]

1 EAMEZERARNEMESRENZ N

Fig. 1 The reason of shrub encroachment and its effect on grassland ecosystem
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Fig. 2 The effect of shrub encroachment on water cycle processes in grassland ecosystem
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