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Abstract: [Objective] Introducing and establishing sand-binding vegetation, as one of the important
approaches for combating desertification, has already applied in the ecological restoration and recovery in
northern China for more than 60 years. Study on the dynamics of landscape patterns of sand-blinding
vegetation and their influencing factors is thus a crucial requirement for guiding and establishing sand-
binding vegetation. [Method] Based on vegetation map, this paper selects several typical vegetation types
with varied dominant species (Artemisia sp., Caragana sp., Ulmus sp., and Pinus sylvestris var. mongolica)
in four sandy lands (Mu Us, Otindag, Horqin and Hulun Buir sandy lands). We explored their landscape
pattern dynamics during 1990-2015 by the landscape vulnerability index (LVI), and detected their
influencing factors by the geodetector method. [Result] Over the study period (1990-2015), the Artemisia
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sp. and Caragana sp. shrublands showed stable expanding trends, and the average annual precipitation was

the main factor influencing their landscape patterns (contribution ratio ¢ = 0.31 and 0.41, respectively);

Ulmus sp. and artificial P. sylvestris var. mongolica forestlands showed declining trends, and the land use

and cover change (¢ = 0.34) and average annual air temperature in growth season (¢ = 0.24) were the main

driving factors, respectively. [Conclusion] The results indicate that, the Artemisia sp. and Caragana sp.

shrublands could continue to play their ecological service for wind break and sand-fixation, whilst the Ulmus

sp. and the artificial P. sylvestris var. mongolica forestlands could seriously degrade under the projected

climate change.

Key words: sand-binding vegetation; landscape pattern; influencing factor; landscape vulnerability index

(LVI); geodetector
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Fig. 1 Location and typical vegetation distribution of the four sandy lands in northern China
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Tab. 1 Coverage grading of typical vegetation
in four sandy lands
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Tab.2 LUCC change proportion of typical vegetation distributing area in sandy lands from 1990 to 2015 %
A TT R HE L B ) LB RE N LECTTRAN FEFRAM
Change type Artemisia sp. shrub Caragana sp. shrub Ulmus sp. sparse forest  P. sylvestris var. mongolica forest
KA
Unchanged 75.56 80.11 69.57 90.83
iﬁﬁ*&ﬁ*ﬁ.& . 11.72 9.07 1331 5.98
on-vegetation to vegetation
BB PR B 12.71 10.88 17.12 3.19

Vegetation to non-vegetation

i Year TTTMNY THMNY THWMNV TTHNV

1990
R IR 1995
VR 2000
HU 2005
2010
2015
1990
BRRIb 1995
Vb 2000
HO 2005
2010
2015
1990
Wk
; 2000
ith
oT 2005
2010
2015
1990
BN 1995
Vo 2000
MU 2005 b %

2010
2015

Less

More gkt

‘= patch number

ERMEA EEJURTEN  MIERK LAY
Artemisia sp.  Caragana sp. Ulmus sp. P. sylvestris var.
shrub shrub sparse forest mongolica forest

MU, OT. HO il HU fl 43 3R £ 5 &K VA 5w BHRICFIREAR TR P, [ . MU, Mu Us Sandy Land; OT, Otindag Sandy Land; HO,

Horqin Sandy Land; HU, Hulunbuir Sandy Land, same as below.
K2
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Fig. 2 Patch number of different coverage for typical vegetation in four sandy lands
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Tab. 3 Landscape-level index of typical vegetation in sandy lands

N >, 2 »
S R B Wit ST A Year
Typical vegetation Sandy land ~ Landscape index 1990 1995 2000 2005 2010 2015
ED 110.40 131.27 169.84 129.40 129.46 65.63
AR JUR LSl 32.41 37.90 46.11 37.10 37.54 19.47
HU
Al 85.00 82.21 78.38 82.91 82.49 91.49
ED 136.08 179.55 163.03 128.42 207.69 62.65
e BLRILHO LSI 163.25 211.00 193.84 154.08 214.69 75.53
Artemisia sp. shrub
Al 80.38 74.94 76.82 81.44 74.42 91.12
ED 149.96 175.76 316.05 137.05 219.45 77.44
E3EMU LSI 44488 562.93 527.99 418.64 605.43 259.11
Al 82.89 76.08 70.11 84.31 74.07 88.90
ED 104.99 129.83 186.65 138.22 312.31 106.59
FHKIGHO LSI 90.20 106.89 118.79 121.11 155.30 95.03
Al 86.70 83.03 80.60 80.99 67.88 86.78
ED 150.47 170.65 142.26 119.91 129.35 65.24
LLCVINETL N VEH#IATEOT LSl 28411 34579 27993 23575 27462 19822
Caragana sp. shrub
Al 82.74 76.77 80.88 84.24 81.29 90.75
ED 78.10 152.78 219.85 66.04 196.63 57.08
E3EMU LSI 105.57 214.65 148.85 87.32 189.13 81.32
Al 91.83 78.01 81.45 92.93 82.56 91.97
ED 193.15 208.27 175.02 331.82 61.54 44.66
AR JUR LSl 40.74 43.83 36.25 67.47 33.05 39.47
HU
Al 72.93 70.75 76.80 54.85 92.17 94.72
ED 128.65 160.35 160.77 131.81 199.61 64.80
MR B BHRILHO LSI 383.49 383.49 453.29 394.24 505.40 194.30
Ulmus sp. sparse forest
Al 81.48 77.34 78.62 80.84 76.28 90.75
ED 171.83 193.17 135.80 90.54 142.63 96.99
XX TLOT LSI 242.50 315.41 291.63 262.77 237.54 215.34
Al 81.25 72.53 80.58 87.33 79.38 86.14
ED 104.85 114.32 129.61 166.78 87.85 96.16
AR JUR LSl 107.82 117.56 133.24 170.99 87.13 98.75
HU
Al 84.93 83.53 81.22 75.83 87.62 86.33
ED 97.00 171.74 182.92 183.06 248.81 98.13
LR BHRILHO LSI 28.96 47.12 47.79 55.11 61.44 29.85
P. sylvestris var. mongolica forest
Al 87.90 79.85 79.02 74.78 69.84 86.82
ED 115.30 47.57 109.45 108.14 127.45 11227
HEEIETOT LSI 40.88 17.00 39.06 38.47 4532 41.69
Al 83.58 93.59 84.45 84.65 81.70 83.90

VE: ED. WA 2% B s LSLE M IRFE 40 ALTR4EE . Notes: ED, landscape edge density; LSI, landscape shape index; Al, aggregation index.

MR MWD &% EMBEEETUAHE, SURKRE 22 #EHEARSEETL

 bTt, Rk RO S RS DUR YD HAR T 4 5oR, EIEEN ST T2 B E TR
FAMR SN 25 FEAS A PRAIG, SRR RS A, 5ol E&38(P < 0.05), S A fE HELEE 1990 4F, 2010 1A F|
TEARFR RS, B s R — e % . IRCARAR o XS J LR JHE M\ S 0 i 95 52 i 5 B Ak 52 T B
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Fig.3 Coverage change pattern for typical vegetation in four sandy lands
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