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Spatial Pattern of Sand-Mound of Nifraria in Different Habitat at the Southeastern

Fringe of the Tengger Desert

JIA Xiao-hong, LI Xin-rong

(Shapotou Desert Experimental Research State Key Station, Cold and Arid Regions Environmental And Engineering Research Institute; Chinese
Academy of Sciencess Lanzhou 730000, China)

Abstract: Based on the geo-statistics and quantitative ecology method, the spatial pattern of sand-mound of Nitraria was been analyzed in
different habitat at the southeastern fringe of the Tengger desert in order to keep the natural mounds stability and ecological efficiency. The
results showed that the different groundwater level and plant growth condition resulted in difference of Niiraria population at capacity of
withstanding sand bury and the effect of sand-binding. The coverage density and biomass of Nitraria population at the lacustrine basin lowland
were significant higher than those of the alluvial fan (p <0.01). Although the height of Nitraria population at the lacustrine basin lowland was
lower than that of the alluvial fan, there was no significant difference between two habitat ( p >0.05). The height and volume of sand-mound
was 1.20 m and 88.19 m’ at the lacustrine basin lowland, 1.14 m and 33.16 m’ at the alluvial fan, respectively. The size and distribution of
sand-mound was significant difference at different habitat ( p < 0.01). The mound of the lacustrine basin lowland has the tendency of large
patch and low density, developed longer scale pattern in auto-correlated distances and those of the alluvial fan just the reverse. The spatial
heterogeneity of mound size and volume of accumulation sand in the lacustrine basin lowland can be controlled by auto-correlated factors at 1.2-
84 m scale; and the random factors at under 100 m controlled the spatial heterogeneity in the alluvial fan. Especially, the size and volume of
sand-mound has constant variation at under the 100 m scale in the alluvial fan, and has random spatial pattern without law.

Key words: sand-mound of Nitraria; spatial pattern; sand-binding efficiency
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Fig.2 Spatial distribution of sand-mound
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Table 1 Statistical characters of Nitraria population
FEIX PER /M IEPNE] e Bt i 2 B RE
i /% 12.11 59.38 27.10 10.62 0.39
] WK em™? 1.56 132.81 30.33 25.14 0.83
) EWE/gem? 133.59 88 968.75 7009.64 11114.57 1.59
FE K i/ em 14.89 76.56 31.34 9.33 0.30
i /% 3.52 73.83 25.75 11.87 0.46
X 2 WK em? 3.13 110.94 11.72 12.22 1.04
WE/gem? 6.45 16 838.71 1772.49 3115.27 1.76
R i/ em 15.89 58.78 34.83 9.81 0.28
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Table 2 Statistical characters of sand-mound
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Fig.3  Frequency distribution of sand-mound size and height
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Table 3 Semi-variogram model and parameters for sand-mound
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d B A R S PR 68.5% , H A EARILAE 1.2 ~ 84
m RS b, T BE AL R 2 5 1k 1 20 1) S O o i
) S Y 31.5% , FEEEARINAE 1.2 m LRI R
FE b RRYDARRR H % 1) |5 A DG 5 kS 119 2 ) e o v o
T1.7% > FEAE 1.2~505 m BILEE, 1.2 m LAR HHBE
BLER 25 5 S 1) 22 1) 53 O o7 283 9% 5 V0 ME i BE 11 2%
B BPE 1.2 m 1 1.2~933 m 515 509% (% 3) . X
2, PRIVDHE AL T [l 2 IR A, Hb 3R 25 J (B R LE X 1
HERIGHL R K, S M T % X 38 7K 43 6 350 18 16 4
A, FECT X A RAEY A B P Rl R A
KRBT, (H iR AR B iR A0 A AR ) i 55 B
BRI 25 5 1 22 1) S i 1 ) S b A B AE 0 HE /N
BPARR L, FEAR N 100% . X 2 (R HE K /N FI R
Y ARFAE BEAS I 52 RO (100 m) HATH E (948 5, 78
e RUBE D HE P O /N RAR VA AR A7 B 8 K
A ARV 1 X 2 1 SRR R P AR
T AT BT (R e VD 3, Vo BRI A ) o 7 B0
LT R T W A B vb 000 25 1 V0 ME BEHIOIR 5t %%,
DX 2 P b HE v B s ) e et 1.3 m DA B RE
HUIR 2 (i 33.79%) A1 1.3 ~ 610 m 1 H A 5C K #
(66.3% ) IL[ATE (K 3) .

4 ZEie

COFEITE SO U 55 A PE I P T S 4%
FLYEE AR R SR I 11 52 R U0 D ARl R (1452
Wi FS¢ A A3 , JF T B T AR A ST i AN D 4, At
DO AR DL LA HE YD HE (1 B BRAR 73 A H 3
PR EERRT B 2K 1R £ 20 e S Wi 3 8301 P9 AR 8 1R
PR T ARDLIK) 22 53, BRGS0 T T v B 11 g
I35 T SE U T 11 3000 HE TR [0 25

OAFIESTZAE T, FARHE AL HE K BT
AP AGAAAE W 72 58 (p < 0.01) L T G AR 1) 11 ) 9
B HERE [) TR BB /N3 R, 2 TR) A % B 2 4
e 11 Ll e AR DX A B AN TR AR 45 S B0 1) S i ok

AT 2 A0 B A8 A B R 7 e A2 AN [ R 2 ) 22 7

TR B AR DR R 3R 5 I AV HE RNV ARR 22

)5 R o S, S3 A LA 1.2~ 84 m AT 1.2

~ 505 m JUEE; T UL B o R e BE AL PR 3% 5 RS 1 b

HER /RO AR B2 R 573 R i 2 1009% 5 #5100 m

PATR RUBE 2 DX 1 R A0 3 R/ AR Vb AR A 1

ST MR 5, TS ) 3 AT % Jo 8 3K AN ROBE TS LA A B

I A

(3) ANFAEBG D HER T RO 20T RS FK

AR 7K 3 (A 22 53, A 2 P AESE R R AR A G

CHRBEAN A, AN TR A2 358 1 ) A2 25 20 22 St i

F(p<0.00), HHSZW T 2 PSR 8ANvb HE

JZ, WA F AR R 2 [ 52 A SR Vb HE R BT 2 1.2 m,

ANV HERR YDA 25 0 88.19 m, 171 [ 7€ L 455 1)

LR A 0 HE iy P 28 0 1,14 my BRAS YD HERR YD

BP0 33,16 m’ .
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