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Fig.1 Geographical location of the study area
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Fig.2 The best arrangement scheme of plants''’

2—3m 2—3m 2—3m 2—3m 1 mxl'm

FERL A YDA B R 257 AN TAEBE , REA 2K
) 555 XU, R AR LD i o i AT B R R
N T A DX KRS J32 3 A, %o XUkt R i 0 £ 7
SR R 0 >, A2 R D X A R 1Y
RTINS (5 B < B ) A S 5 1 L 7 KU 1Y)
T R B IX 20 om i EE AL ST 24 XU R
P IX 1Y 49.1%, v s U YD IX Y 2.5% , #5 TEREIR
by B D FL A D B, KLU T SR S A s
F 00 45 K JZE BB B R R 0 5 58 9 TR Dl RE
T3 AR RN 2 B i LR R Ml — N P
KR

F R

12 iR REMEESHIPEE

A 75 DX 0 i B AL [ 0 AR 4y [ 0 i
TEREAT A HLALS ARV Ik BEBR T W0 A0 £ 57 th
EIRTRAGI ENT REPCRNiN R k7L N R R
DR A R T R B AR R (]
3), B T R, e 2 2D B (D3 2
8 IR 36 S ol 45 0 7 e T 1 S B s R s ARy
SR BEPRBR R, A2 51K PR o g ad K
MG FOULI , B 47 K 52 45 F A W ek ik, ol 00 ]
Ry ZAls , e 2 B BT BEL VAN R0 B A Wy it
AU LA 2 BT AS 57 BT A &R

gL

| T
VDB KA

HIPH A W B R HEBEE AR
I 50m } 50 m } 300 m } 60 m } 20 m —| [« 10 m of¢— 40m —
XXX it SO WA e e $ & i

3 AL BRER VP SOR B O — M B i R R R B A

Fig.3 Schematic diagram of the “Five-Belts-One” Protective System of Shapotou Section of the Baotou-Lanzhou Railway'*!
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Table 1 Physico-chemical properties of the top soil in vegetation regions with different stabilization time-spans'®

N [E DA/ TR
T 0 2 32 49 57 HBEIX
UKL % 99.67 78.87 71.54 68.28 66.39 13.54
MORL /% 0.12 15.60 23.59 24.79 22.59 72.00
BHRL /% 0.21 4.54 4.87 6.93 11.01 14.45
H Bk St/ (g-kg™) 0.37 1.65 4.32 7.59 7.74 20.54
SRG /(g kg™ 0.17 0.22 0.52 0.74 1.02 2.07
i/ (g-kg™) 0.40 0.44 0.71 0.75 0.77 1.38
25 1 2 ROl 4 JZ2 R fem 0 0.72 1.40 2.20 2.50 4.87
BE-HDAEE e 38 BE /% 0 6.9 11.8 312 39.0 41.4
BEASLE HEEE % 0 49.8 54.0 57.5 56.5 56.7
E-HIACZE B N AN B/ (<10 cfu-g ™) 0.45 5.30 5.98 6.44 8.18 9.92
RIS R AT S/ (< 10° cfu- g ™) 0.39 5.03 6.39 6.58 8.52 12.29
- HbACZE F T L IEFERIIF, CO,/(mg g +d ™) 0.008 0.016 0.016 0.018 0.020 0.021
BEALE R L HEEREEY CO,/(mg g+ d™") 0.008 0.018 0.020 0.021 0.021 0.023
B: BEIPHIMEEIR

K4 Bk R e E AR
Fig.4 Examples of sandstorm hazard types of protective systems
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Progress and prospect of research on the protective system of
Shapotou section of the Baotou-Lanzhou Railway

Dun Yaoquan'?, Qu Jianjun', Kang Wenyan®’, Wang Tao'
(1. Dunhuang Gobi and Desert Ecological and Environmental Research Station, Northwest Institute of Eco-Environment
and Resources, Chinese Academy of Sciences, Lanzhou 730000, China; 2. University of Chinese Academy of Sciences,
Beijing 100049, China; 3. Zhongwei Section, Lanzhou Bureau Group Co., Ltd., China Railway, Zhongwei 755000,
Ningxia, China)

Abstract: The Baotou-Lanzhou Railway is the first railway in China to cross the desert, among which the Shap-
otou section suffered from the most severe aeolian sand hazard. The protective system is vital to the construction
and safe run of this railway. Based on literature comprehensive analysis of the protective system of Shapotou sec-
tion of the Baotou-Lanzhou Railway during the last 60 years, we summarized the research results from the sand-
fixing measures and their efficiency, the structural characteristics of the protection system, and the design of rea-
sonable width. At present, the ecological environment in this area is fragile, and there are some problems in part
of the area, such as the deterioration of soil moisture conditions, the degradation of artificial sand-fixing vegeta-
tion, the damage of measures of sand drift control, and the extensive development of sandy patches caused by
wind erosion. Finally, we proposed corresponding strategies and future research priorities, which could provide
a scientific reference for the maintenance, improvement and sustainable management of the protective system.

Key words: Baotou-Lanzhou Railway; protective system; sand-fixing measures; structural characteristics; pro-

tecting efficiency



