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Vegetation restoration and screening with suitable tree and grass

taxa for extra-high voltage transmission projects

—Taking Gansu section of Jiuqguan—Hunan % 800 kV DC transmission line project as an example
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Abstract; [ Objective ] Vegetation restoration and screening with suitable trees and grasses in power
transmission projects were performed to provide scientific guidance to improve vegetation restoration success
in power transmission and transformation projects, reduce soil erosion caused by the project, and reduce
ecological restoration costs. This is particularly important to guarantee the green, high-quality and
sustainable development of power grids. [ Methods] Using on-site investigation, field observation, and indoor
analysis, 26 planting observation points were set up to observe the growth of grass and tree taxa two and five

years after planting. The observation indices mainly included grass taxa and their height, hay production,
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tree taxa and their height, branch number, and crown width. The entropy value method was used to sort and
screen the suitability of the growth of the grass and tree taxa in the various vegetation sub-zones along the
transmission and substation routes. [ Results| According to the observations, six grass taxa (Agropyron
ristatum » Achnathurum splendens, Melilotus suavcolen, Medicago sativa, Elymus sibiricus and Elymus
dahuricus) and six tree taxa ( Tamarix hohenackeri, Caragana korshinskii, Hippophae rhamnoides,
Haloxylon aphyllum, Sabina wulgaris, and Populus euphratica) were screened for the suitability
evaluation. The results showed that in the broadleaf-deciduous mixed zone of the Qinling Mountains, A.
splendens , M. sativa , and C. korshinskii ranked No. 1. In the desert Gobi zone of the West Hebei Corridor,
M. suavcolen (No. 2) and H. aphyllum (No. 1) ranked the highest. In the oasis plain zone of the Hexi
Corridor, A. ristatum (No. 2) and H. rhamnoides subsp. sinensis (No. 1) ranked the highest. In the desert
grassland zone of the Hexi Corridor, E. sibiricus (No. 2), T. hohenackeri (No. 1) and P. euphratica (No.
1) ranked the highest. In the desert steppe zone of the Loess Plateau, E. dahuricus, T. hohenacke, C.
korshinskii, H. aphyllum , and S. vulgaris were the most highly ranked species, and they were all ranked
No. 2. In the dry steppe zone of the Loess Plateau, A. splendens (No. 2) and S. vulgaris ranked No. 1.
[ Conclusion ] Selecting suitable tree and grass taxa for vegetation restoration in each vegetation zone along the
transmission line should be adapted to local conditions, taking into account the suitability for growth and ecological
function. It is recommended to prioritize selecting native species. For example, in the dry grassland area of the Loess
Plateau, it is preferable to prioritize planting water with A. splendens, H. rhamnoides and S. vulgaris.

Keywords: transmission lines; vegetation restoration; soil physicochemical properties; tree and grass taxa screening
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Fig.1 Distribution of monitoring sites
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Table 2 Growth monitoring of grass species in different route sections
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Table 3 Growth status of dominant grass species in

different vegetation zones
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Table 4 Growth and development status of grass species in different vegetation zones
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2 a 5a K 2 a 5a KB 2 a 5a
T VG S JHR i 15 BE X %5 41 45 4 105 115 10 6 6
T P A JAR 2t P Ji X %% 53 62 9 126 135 9 3 2
" T VG R JBR T I SR X =ik 43 48 5 103 110 7 5 5
. B R U IR X e 52 58 6 120 121 1 4 4
T TR K MR 56 61 5 124 134 10 2 3
ZIGTE M —K R B & 78 82 4 335 356 21 1 1

1 53.8 59.3 5.5 152 161.8 98
T VG A JER T VB BE X v % 117 122 5 351 357 6 3 2
T P A JR 2 P S X HiKEL 114 118 4 348 351 3 6 6
B ] AR T B X % 115 118 3 332 339 7 5 5
N B R R R X v 117 125 8 346 354 8 4 4
i B TR R R X WETE R 120 124 4 343 356 13 2 3
ZUIGRA —EHREX HWKEZL 132 138 6 381 386 5 1 1

S 119.2 124.2 5 350.2 357.2 7
T VG A AR e I BE X % 31 36 5 164 170 6 5 6
T VG S JHR 23 T J X B 35 42 7 166 179 13 6 5
B I PG S R S I X # ik 51 58 7 170 178 8 4 1
* B Ji R VB R R IX % 54 60 6 178 191 13 3 3
i A TR R R X %% 58 62 4 185 200 15 2 2
ZUGRRN —E R X i I 60 72 12 206 227 21 1 1

T 48.2 55 6.8 178.3 190.8 12.5
T VG 4 JHR 7% Y5 BE X %% 30 39 9 128 144 16 6 6
s T VG S JHR 23 T I X %5 50 57 7 213 225 12 5 5
" TR PG S JHR 7 158 R I X e 55 63 8 220 229 9 4 4
;. B Ji R VR R IX i e 62 69 7 256 268 12 2 2
i B R TR R X B 61 68 7 235 246 11 3 3
T mipEn bR 78 92 14 335 355 20 1 1

¥ 1 56 64.7 8.7 231.3 244.5 13.2
T P A JBR T VR BE X 72 34 38 4 158 162 4 6 6
T 74 S TR 2 Y P JE X 7 s 54 60 6 223 227 4 5 5
& TR PG 3 JHR 7 158 R J5 X e 59 68 9 238 256 18 2 2
i B 5 D i U X %% 58 63 5 235 242 7 3 3
# B R TR R X B 58 61 3 226 238 12 4 4
ZIGFE M — IR B S 72 77 5 335 345 10 1 1

F 55.8 61.2 5.4 235.8 245 9.2
T VG S JHR 7 TR B X B 35 39 4 168 172 4 6 6
T 74 5 TR 2 1 J X 7S 55 62 7 213 219 6 5 5
B T PG A JAR e VB Ji X % 59 67 8 230 238 8 4 4
B B i R IR IX %3k 62 72 10 262 274 12 3 2
i B T R RX 7 66 71 5 266 273 7 2 3
FIGFEM R X 3 74 78 4 341 367 26 1 1

T 58.5 64.8 6.3 246.7 257.2 10.5
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Table 6 Growth and development status of tree species in different vegetation zones

o o T B /cm IR/ A T/ cm é;%%ﬁlff‘f
a 5a 2a 5a 2 a 5a 2 a 5a
TR VG 3 JHR e 158 BE X B 36 43 2 5 16 27 5 5
Z T 7 7 G 25 Y S I X g 39 16 3 5 17 30 3 3
i 1] VG 4 JHR 7% 1R 5 X =ik 45 50 3 6 23 29 1 1
e HE T i D T R X B 40 47 4 7 18 31 2 2
i B T R RX Jiti T 38 38 43 5 8 19 26 4 4
o 39.6 45.8 3.4 6.2 18.6 28.6
T 74 5 TR 2 P 1 i X vl % 60 71 2 4 16 29 5 5
T P A JBR e I S X %Sk 57 65 2 4 18 28 3 4
Fr HE R i PR J X i 56 73 3 5 18 33 4 2
% B e AR X Jite T3 67 79 2 5 18 27 2 3
ZIEFEM RS KL 78 92 3 6 23 40 1 1
F 63.6 76.0 2.4 4.8 18.6 31.4
T VG S JHR % TR BE X %R 66 71 4 5 39 45 5 5
T VG 3 JER 23 N T D X %At 85 88 6 8 51 55 1 1
w TR VY A JBR e I B S X A5k 69 79 4 5 41 49 4 4
b7 B R I RO X B 78 91 5 7 47 57 3 3
B e T AR R X 7 82 86 5 7 49 54 2 2
1 76.0 83.0 4.8 6.4 45.6 52.0
T 75 3 JHR 37 5L BE X B % 76 87 7 10 53 66 2 1
T P A JER 2 P S X 7 74 84 6 7 52 64 5 5
% TR VG S JHR e 158 R J5 X %A 75 82 6 8 52 62 4 4
1 HE R i PR J X B % 78 85 8 10 55 64 1 2
B TR R X ¥k 73 83 6 8 51 63 3 3
ST 75.2 84.2 6.6 8.6 52.6 63.8
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gER6 (Continued table 6)
- o T X B i /cm Iy BB A IR/ cm é%é‘ﬁwf
2a 5a 2a 5a 2a 5a 2 a 5a
0] Y S JER 9 v K R X frig 48 58 4 5 27 33 5 3
s T VG S JER 23 N T I X %5 54 55 3 5 28 31 4 5
1] 74 S JHR 37 1R X 7 56 59 3 4 29 34 3 4
- HE - o JE T T R X % 57 64 5 6 30 32 2 2
i HE R TR R X %% 59 62 5 7 31 32 1 1
S| 54.8 59.6 4.0 5.4 29.0 32.4
T 75 3 JER 2 N T J X %A 46 51 11 14 38 52 2 2
TR 75 2 JHR 7% Y55 R J5 X B %k 44 46 9 12 38 43 5 5
[} B+ e JR A I R X %t 48 53 12 15 43 54 1 1
7 B T MR R R X %A 46 50 11 12 40 50 3 3
ZIB R IR AZIX S 42 47 10 13 39 46 4 4
S 45.2 49.4 10.5 13.2 39.6 49.0
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