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B LG 2T 1Y SCARIZ HE HOR | BE 5 I R RIS SR 4
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Ve o M LU B OG5 ) B 4 O A R I, 7E Web of
Science B HE E H K &R “ ((degradation or degraded
or desertification or salinization or salinization or
recovery or restor ¥ or rehabilitat ¥ or regenerat *
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AR Ak 5508 52 40 3R 0 SOk B0 O T — ELAE T
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PR HRBEE 54 WE BhI0 5 K 4 80800 (1 38 K A
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B K BORERE DG I H . B B R URT I AR Bl
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o S o TS IR R iRk S
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(A) Tk (%) (B) FRH(%)
5 10 15 20 0 5 0 15 20 25
1 1 i 1 i i
L B B 5 1. Vegetation Dynamics
2. SR ) \ 2. Grassland Management
3. P i o 3. Biodiversity -
4. Disturbance & Invasion
5. Land Use Change & Remote Sensing
6. A FEAE R JE 4 6. Seed Bank & Germination
7. iR L. il 4 7. Shrub Encroachment
8. kA 4 8. Soil Microorganisms -4 })
) 9. Mk L REYE: 4 9. Habitat
H 10. % = 10. Climate Change 43
R UL e pe 11. Soil Organic Carbon
= 12, 3 w4 & w 12. Soil Erosion
N R ) = 13. Afforestation
13. 7 e AR
b B B A 14 Cultiv
14l b R e s & . Cultivated Forage Grass
% 15, i A 5 4 = 15. Soil Nutrients
O 16. 7R L ERBRAL 2 % 16. Wetland Management
17. il 5 5 DA o i 17. Sustainability
18 k-3 e A 4 18. Fire Effects
19. itk diik 4 o 19. Grazing Management
20. FEJEAE A MY 4 @ ! 20. Palynology
21 FEBH 5 X 4 ! 21. Weed Control
22, Yh AL £ 22. Water Stress 44
3. ARH MG I 3 i o 23. Genetic Diversity & Endangered Species
24, N5 ML 5T 24. Spatial Heterogeneity
3 g A 5] 4 25. Cultivation & Management
26. LA B 575> 26. Livestock Mangement
B /4 27. Pollution & Remediation
28. Pedogenesis
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A R AR A 5 18 52 R DG SR 1) G B iR
B T 28 A~ SCI SCHk A 27 4> CNKI SCHR &
ALCEL 4) o B R Ud . SCHR Y 5T Bk 8 2k A 34 £
SCI SCHR 4% £ U BT R AE 2. 7800 ~4. 590 Z
(6] . CNKT SCHR ) 4 85T IRARTE 3. 2200 ~4.17%
Z ], Herbr, SCT SCHK H BT Mk 38 85 R Y 32 80 A A 4
# & (Vegetation Dynamics) ., 1 # {3 7 5 4 #
(Grassland Conservation and Management) . 4= ¥
ZHeHE (Biodiversity) L& CNKI SCHK H 5Tk %5k
8 32 R A B PR 50 S A e S A T ) RTCR R
AR BT A% G A 7R G FE R A ) 2 R AR A
FRUTE B MR AL 5 RS i B, i SCT 3C
fik vp i+ 4E F (Pedogenesis) .15 4t 5 1% % (Pollution
and Remediation) .44 & % #l (Livestock Management)
A Kz CNKI SCHk b Al 55 st A ol g A L A5 BILAR
55 FAE S AR A 5 AR 25 SO S I 5T 3 R TR R
AR AR PR Dy 3 6 = R0 HL A Y 1 4 1o 1 R A
BT R 5 A7 0 AL ek 77 26 T B A /)
AN e

(A) BT (%)
3

)
N

b

1. Vegetation Dynamics

2. Grassland Conservation & Management
3. Biodiversity

4. Disturbance & Invasion

5. Land Use & Remote Sensing
6. Seed Bank & Germination

7. Shrub Encroachment

8. Soil Microorganisms

9. Habitat

10. Climate Change

11. Soil Organic Carbon

12. Soil Erosion

13. Afforestation

14. Cultivated Forage Grass

15. Soil Nutrients

16. Wetland Management

17. Sustainability

18. Fire Effects

19. Grazing Management

20. Palynology

21. Weed Control

22. Water Stress

23. Genetic Diversity & Endangered Species
24. Spatial Heterogeneity

25. Cultivation & Management

26. Livestock Mangement

27. Pollution & Remediation

28. Pedogenesis

SCISZHR 5 A8

2.3 ERUKEBEHEXIXHARETHEEREL

R 45 32 A HE 4% 78 1k 14 I %, 28 4> SCT SCiik 3=
R4y A A4 41 W3S (6 A4S 3280 L /N I 36 i (10
AN F D NI (3 A4S B0 R K > (9 A E
B (F 5A), TREE.27 4 CNKI SRk 35 W gk 5 A
4 2] KUEHE I (6 A 38D /N (10 A 38D |
AN WD (5 A D ORI > (60 A 3D
(|8 5B).

TERE 20—t B, o iR Ak 5408 A 5T AT
W28 AR GE 0 L LR 7 g 5 1 1 32 8807 1) 3 4 A
U B 5 AR AR Ak A ) 2R T AR A R DG DL A
B2 R A L RS0 e o TR e 1N Il (NG (DG B
(14 A= 25 T e S A 45 5% e 45y T EL A T R Y OQ T B
XA SR AT R R R A — B, FEAE ST
RN YT 2R AR R, BT 1) AN W T B 04 5 L T g
TFUR B A T 208 4, 5 B AR L SCT
SCHR P AR B B (Cultivated Forage Grass) A+ 3
7743 (Soil Nutrients) % 3 i 5 CNKI SCHik o0 7=
R B A P AR O A AR A X HE 4 R R (L 5) L R
F I 5 N 28 A 7 SR B AH G, 2 R R

(B) ZEHAER(%)
7 i i 7
1. SR Jont 3
2. YRS AT
3. Honi g

4 BT SRR
5. R FE R RN
6. MTRPEL R

7. IR 1 S
8. BUR PTG

9. Wk 2 R

10. HiEE

11 Fr kel

12. Fie Ak i iE
13, R 8y S AR s Bt
14 2 A IR
15. 1 R AR it
16. ZALER B AL S
17. FEHb BRI
18. KLk i3
19. fE# T

20. HJR AR HME
21, FEHHHL S XK R
20. YoikiA

23, NP g
24. WK
25 ER R 5 A S
26. LHEAT WL S 7755
27, VAL R A R

CNKISCERBFSE ER

B4 SCIKCNKIXHHPABEEHLABE A, SCI Xikth 28 AN £/ ,B. CNKI 3z @it 27 MESH
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TR - K B TR - K
W He2 Ak, v He2 Ak,
- -4 0 4 8 -8 -4 0 4 8
L 1 1 1 1 L 1 1 1 1
5. Land Use & Remote Sensing —e— SR AIRNT —e——
10. Climate Change — 4 Fh-FPE S REVE T B
3. Biodiversity L 21 FF B 51 XK &
13. Afforestation ——— @——— 7HEHRGRE R ——e——
6. Seed Bank & Germination - @—— 24— 80—
12. Soil Erosion ~ ——@—— 13,75 580 i S 2 °
8. Soil Microorganisms ORI L RENE
1. Vegetation Dynamics 19 KL T
) 15. 0 REA 51576
2. Grassland Conservation & Management 1R [ 5
16. Wetlal1d9M;21%:;?ent ().IIJ'-}Vﬁif/j‘E%Z%{"é‘
17. Sustainability L i
20. Palynology ,](.‘L JILMH:,) QVI)HJA X
24. Spatial Heterogeneity 14 R R RS L RKE X
23. Genetic Diversity & Endangered Species ® 20, FLRAEAAME
. 18 Fire Effects * S Bk aepre
° 22. Water Stress L4 26. HIEATHUER 5779
——@®——— 21. Weed Control ® I AR
—@&——  19. Grazing Management © 18K LR it 3
—®———  26. Livestock Mangement ® 27 R
—®—— 27 Pollution & Remediation & 10HHHR
— @ —— 28 Pedogenesis & 24 AFRILIRA
~——@ — 4. Disturbance & Invasion — & 23 NI
L 25. Cultivation & Management ——— 22 7kiREE
—e— 15. Soil Nutrients —— 16. 4L Eh AL ol
—— 14. Cultivated Forage Grass — 3R

B 5 SCIX#k#l CNKI XA AR EMEABRPHZTHAFHE A, SCI XHH 28 13/ ,B. CNKI X#HF 27 P~ E &

TE A R AUSRIE S 10 AN 30) 22 18] 09 HE 4 22 A6 3 16

b 518 2 i fe 32 B G T 8, A AR s 32
B Fpg e,

W R IR B L Z AR TE W R 2R A
BRGZHME =R, 5 AL E VARG, &
M LA AR K R AR R, R g e
SCI A= ¥y Z FE 1% (Biodiversity) ” F B if 2 CNKI
e Rl 22 RV 32 HE 44 O R K i FOF AR
SNV 5) . B 2T T &, Nt &
Ok B IR B R AR ) 2 FEVE R M TR 2 R
FEL A BB Sy MR W) b £ 8 i B b 2 — . &2
BTz, FRE R R AT R
REAEWEZHERFENERZ —, KA G
e A RS AR A BE IR BE R AR R ) R AR A
SEU A W) 2 R T K R B AE A BkE B B B ™
OV T Y R 2 R B R TR AT
KA W) 22 BE PR 0 BF 5 A K 8 A7 B B 45 Y R
P, G EFIE S LR AT 1992 45 F T
(EWZ RN L), B AEARL 3 E ) 2 FEPE QR4 1 52
BeABEST . T EAE O A bR R B R AR
WEREAZDNERZ — WA RmEEA S £

FEVE B PR AT N W 4 2F A= 9 22 B PR AR 30 5 AR 3 D
BB & I JFTE M B Al EIRR I — KR BAA P EREA
(A ) 22 BE R R 0 3 Y L e SCT SR 45 3 8 v
“ 4 A FH 5 32 /8% (Land Use and Remote Sensing)”
S A5 4k (Climate Change) ” 3% 75 4~ 35 258 HE 4% 1)
PR TP DAL 8 (BT 5A) . N H K 330
KB ) A b ) A28 Ak R 4 BR S AR 4L L X 2 B AT
A Sk AL 90 Bl D i R G A A R B TR R L Bl
F b 1R Ak 5 18 52 40 Sl B 9 T R R 6 TR R 1
SRR B A, 20T TE SR X s RUBE I o e Rk
ARERAELE TF T AT 19 R Hb A 77 RS B0 5 5 B R AL
Pt S AR DX BRORL B ok B b R Ak 55 R A2 A W U A
PEAE . sk H 25 @AY TR HESh T A AR
(Climate Change) . £} F| H 5 3% & (Land Use and
Remote Sensing) , 32 (Soil Erosion) il 1A
WA (Soil Organic Carbon) %5 3= JUHT 5T 1) P 33 & &
FERRAENT 20 4F, XUEMFE R R T iR b 51&
52 W E ST w LA B 3 L AF Sk H 3B Bk kL
TR T FRAT X 5w Rk & e I, 7E CNKI £/
rPOELAS R R R FE R R TR S
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T i TR PR 2 R A R 4 B ) Bt (8T 5BY .
G e D T ] IR AR R M 40 A T AR e R i — A B
HRR B RY) G2 ER RN =02 —. &
FE R M TR R 0 32 AR S R i AR OR LR
AR 1) RO R 55 M T A2 B ) G, KB T
T R R 51X IR A F€ A A AL L A
FROT VARG T~ BT i T L 4 il 2L A
FASEBOAR BRI 7, 3 %o T 4k 4 3 [ A A5 2 42 A
WY e R A R A A Y

F 0B Al 55 48 2 A 58 S RE AR LK, SCT 3T
koY ¢ 4 32 % 4> (Soil Nutrients)” “ i M 4 B
(Grazing Management)” “4k & 4 # ( Livestock
Management)”“ B ¥ (Weed Control)” “ 3k 5 H ¥
(Cultivated Forage Grass)” L & CNKI 3Ci#k# “ 1
BEA LR AR 07 B A A B B PR 7 AR B R
M Ny E B AR DA P R R m  EHE A R T
R A, 3 R DRI AT 7 DA B — 3 SR i Y
YA 7= 1 RE B R R b 7 AR A RN SR A

T 1Y) S ARG 78, 3 28 2 R0 BF 5 A i R AN e
B A BN T AR A R AR T R T
HT T BIF 5 PR 25 06 T ARRT b Y A AR Y % L
Fo ik S A5 g8 32 0 HE 44 A BT T BE L AR (AR T R
(02 » 31X —HE 44 1N B I R 3 SCHR R 1 i
PO B A TR SCRR B R 2 BB AR BT B, R
S R AT HE 45 T B R O sk B 5 S S AT AR R
WS BT ST AR
2.4 AREERREEICEE SR Rk

TE 1930—2022 4F ], 36 [ 78 K 2 % 3280 b sk
R B 7E + A 5 32 J&% (Land Use and Remote
Sensing) . 13 f# 4= #) (Soil Microorganisms) | <, i 4%
fb.(Climate Change) fil 43 {2 il (Soil Erosion)4 4~
FE L E R Bk R R TR E (B 6) ., MR TR F
FERHIR A T 2011 4 FF b . 76 722 U845 3
STk R E AR T, JE AR (20212022 4F) L
FEI7E 28 4~ SCI CHR FE @A (5 21 4> B ot sk R 10 &
B, SN R . h BB ABETE 28 4> SCT 3Lk

TTHRAR(%)

1. Vegetation Dynamics

2. Grassland Conservation & Management 4
3. Biodiversity

4. Disturbance & Invasion-

5. Land Use & Remote Sensing4 ¢
6. Seed Bank & Germination-
7. Shrub Encroachment-

8. Soil Microorganisms+

9. Habitat+ s

10. Climate Change-

11. Soil Organic Carbon-

12. Soil Erosion-

13. Afforestation+

14. Cultivated Forage Grass4 #

15. Soil Nutrients< 42

SCIZ k5 3208

16. Wetland Management+
17. Sustainability

18. Fire Effects

19. Grazing Management= m
20. Palynology+ =

21. Weed Control 4

22. Water Stress+

23. Genetic Diversity & Endangered Species4 4

24. Spatial Heterogeneity=

25. Cultivation & Management-
26. Livestock Mangement=

27. Pollution & Remediation+
28. Pedogenesis+

1930—2022 1930—2010

-+ EH = i

2011—2015

2016—2020 2021—2022

- B[ = I - JRAE

6 HEZBIEEYE KX E MR SCI 30k 28 N BBy sk
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EHRA 22 A ERTTERAR NS — 78 CNKT SCHR %
FRE P TR N — X SEA R R C AR %
SUAITFE o 4 AL HL b R B i B R
AGIAUE, XA LUASS TR AT, B .
P 2 et K T LA R R 0 A A A S R
JESOULZE Y, rp [ BT M B X SRR PR IR 51 T A I A K
e [ R A9 BHOIE N B3 AR SC O 5 . 4l 2 o 1 o
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Trends in Grassland Degradation and Restoration: Based on the Shift
Analysis of Research Themes From 1930 to 2022

Huifeng Hu”

Department of Life Sciences s National Natural Science Foundation of China s Beijing 100085

Abstract Under the combined influence of climate change and anthropogenic pressures, grasslands
worldwide are under serious threat of continuous degradation, and how to effectively rehabilitate degraded
grasslands is a major scientific and technological challenge for the new era of grass science. Based on the
Web of Science core database and CNKI database, an econometric analysis of the literature from 1930 to
2022 was conducted using the Latent Dirichlet Allocation (LDA) thematic model to study the global and
domestic research trends on grassland degradation and restoration. The results showed that the research
themes of grassland degradation and restoration were diversified, and there was a clear trend of a thematic
shift in recent decades, with the frontier themes gradually developing from a single issue on productive
features of grasslands to a research direction that focuses on more ecological functions using modern
technologies. Land use and remote sensing, climate change, biodiversity, alpine grassland soil factors,
seed bank and community succession had become frontier themes of general interest at home and abroad.
Comprehensive improvement of funding strategies, interdisciplinary interactions and collaborative
exchanges will be necessary to promote research on frontier themes of grassland degradation and

restoration, which in turn can help address the social and environmental challenges in the new era.

Keywords grassland; degradation and restoration; research trends; shift of research themes;

bibliometric analysis
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