W e 5 iR TEHS . 1008 - 2786 — (2021)4 —461 — 12
MOUNTAIN RESEARCH DOI. 10. 16089/]. cnki. 1008 —2786. 000611

SRR AR, BEARLL, SR, Xk e VL) 2% b B B By Y0 36 00 A 35 R U0 st B K R AR O B AL [T]. 1t 4 4, 2021,39(4) :
461 - 472.

TANG Yongfa, XIONG Donghong, ZHANG Baojun, LIU Lin. Study on the water holding capacity of aeolian sandy land impacted by different typical
vegetation ecological projects in the middle part of Yarlung Zangbo River Valley, Tibet, China [J]. Mountain Research, 2021, 39(4) :461 —472.

LA e R EREEpD e ESTIRE
X b 3 4 7K T BE B BT R LA

1,2 sy 1* ) 1 1
EAR AL KEE A
(1. P EBL B KA RCER L b FE 53R BF 2T B L3t 3 5 4 36 0 A AN SE R 5, R 610041
2. P AgAr R AR K 2= BE, U1 A% 625014)

OB SR TS Hh B VR A XA 2 2 B SOOI B PG DX, RO TR T X A VL TR B X 2
JRA IR T HH B o VLA S5 Y — R BT U E U AR A AR AR A 3 K A K F R B T RFEEM . A
T, X 8 2 3 DX A 285 TR St 5 | 72 ) 0 ol b MR K A RE S R RN AT R i 2 R B I o ASTIT T I SRR VLT AT 4 Fif
RURE AR GREVD 5 AERE DA A + 0 2E M) AR 28 AR AE 3 B 1 A3 BRD B X BRORE by, oF Jo S L T 45 3 30
WEFE, ME T 0 ~30 em PRAE T HEHEA BALE BT KK PERE , 20 AT 7 34K P RE 5 B4 PR BT A A OGP o AR SR 45
FW] 4 B0 A 25 TR XV e S AR T R K M BB I A — B S RAE T (1) 536 BRI A bE, 2R 35 0 S8 it B 30
FJZ 0~ 10 cm 2 HEFOR WL A1, Bykr AN BD & BHER R 25.75 ~ 54,61 {51 2. 31 ~5.56 i, h b VLAY & i A
55.47% ~91.57% F139.73% ~90.23% ; 255 W ZH K 8.67% ~34.00% , B fLE & B LB E RS 16.06% ~
45.46% F1 8.74% ~23.39% ; HHLE &R &I 17.77 ~72 551 9.50 ~32 £% ;711 10 ~30 em £+ Z 19 iR H bk
FRAE W + W M A B (2) B LRIEWS PP HER)Z 0 ~ 10 em FRPERER Z 71, 5K KUY
AR LL, 222 SR A0 A f K hE B A R K B A R K B B4R T 28, 04% ~ 124.45% ,20.09% ~ 88. 75% Fi
25.56% ~104.80% ;M 10 ~30 cm £ JZFKBE W + AR A BRI, (3) MK BB, F5K 1 RE
fEAR SR PR & AR R O 5, 5 B LB L B A AL BB OBRL AR A PR e U B R AR R IE AR R
(P <0.01) o AHFFTEE ATy fE T A By V0 10 U0 A5 25 %2 42 B W 2 50 i 2800 A 8 11k 58 il 30 S 4, TR1 I 2y DX 3 v 3t
0 LR R e R R SR A 25

KGR UL AR A CAR s PR BT 45K 5 B AT VL

HMESES: S152.7 XERAREED: A

TR R E R EMESHERN T PDHSRAFNXZ — B TR YREE .
— 1 Sy Sk M TR R N R LR K R HEEE R R SR T 22 KR R A R S I
R RERIRR A, WA T KL S AV T RReE R ML PR U T R R D R H
KT o R A VL CTRT AR YL SRR AR X IR R I DX (R PR PG ) R BB,

W %= B #8 (Received date) ;2021 - 01 - 02; g[8l H ] ( Accepted date) :2021 - 05 - 26

E €W H (Foundation item) : 4 — Y7 8 5 JR L5 5 Fh# % ZE BT 5T (2019QZKKO0404 ) 5 v [ B 27 g % W 1 56 S Bk 45 % 1 (A 28 ) (XDA20020401)
[ The Second Tibetan Plateau Scientific Expedition and Research Program (2019QZKK0404) ; The Strategic Priority Research Program of the
Chinese Academy of Sciences ( XDA20020401) ]

{E % & It (Biography) : K & (1996 — ) , 55, 52 2% LN, WL WS A, EEBTH Ty 1) 13K SCid #2 . [ TANG Yongfa (1996 - ), male, born in
Xingyi, Guizhou province, M. Sc. candidate, research on soil hydrological processes] E-mail: tangyongfa@ stu. sicau. edu. cn

# B LAEH ( Corresponding author) : fEARLL (1974 ), I3, Wi b AT 50 B4, EEAT R 07 1l R R 5K 2 AR 45 Ll st 3t BEATF 52, [ XIONG

Donghong (1974 - ), male, Ph. D. , professor, research on soil erosion, soil and water conservation, and mountain geography] E-mail:

dhxiong@ imde. ac. cn



462 1]

¥ 39 & # 4 W

MR ERZ S B w0 7 e S Ak & U5 L g T 2
FHEVL A, WS T SR 2% 1 AH X BT, JF kg sl L
N V3 B, U B Rk T2 VY e B A B X SR
i KR T AR R b 2 DY A 2 22 T SCAR BT 1Y
o AR, KD R FE AL Y N RBEAR A
AT 1 R R T S i T LA X AR X 28 T kR
PR T BRI . O 30 4F Sk, Hh g U 4% % L
JFTERELI A S0 T — R B v v A S TR,
X U8 % T A b DX XD R R B T R 2 AR .
2016 47 [E 55 B & AR 1 PU AR S L R BB 5
% (2008—2030 4E ) ) —  (2008—2015 4E) T F ik
BOPEAL R BT, B 2008 4 B YR ¥ LR I 4R S5 i DA
oK, X3 4 b V0 Ak T BRI W R D A R SIS A S
B SR , A S PR B ) e

MY AR TREH DR AN TR R
BRI R B e A T AL — o K
SRS WA A KR S B R R R R T e kot
RE R IR T AR B B A8 T L FE ok ok I G 2
CORCE: 518 R F R (T e =
YIRS o AR, X F PG AL T R X S N 52 v
A 55 DX 3k VD b AT B K R X SRR K R B 2 e A
FAFRFFE SR, ¢ T VLI A B VA b A S
RS 5] AR Y SRR K P BE A AR B Y U] A AR
o IEBA TR 5 JE DX AR S TR S X v Mt 3
IKPERE B B AN, A F T M 7 BRI v # 28
6B PR BT AR A A T ) A S

T 58 T8 3 X HE VLT 4 4 Folr L Y A B S A (i
W AL A R+ AR iR T RS
TRV - I R T R KPR RE O 5, OF BB — AL S
PR VD Fr AR Ry % B, 6 B 43 B AS [R) A B 2 0 A 2 T
S Jita %o v b - 3 AR PR T AR K 1 BB Y R R R,
G3AT R b A5 R R A3 SR AR AR T U M A AR RN
KB K & I ] K i A e PR . PR SR K
SR R HELAR] 43 B VD3R U0 A 35 4 4 Bt B i R PE Al
AL IR B S, o X I b M G B TR 2 R 3k B
PRAURIE 2%

1 MRS Tk
1.1 HARRXER

IR 28 XAV T 78 9 v DX 65 g A VI PP 3 1L R B
24t (29°18718"N ~29°19'04"N,91°21'17"E ~91°

32'44"E) | J@ i JELE A R KR T B AR, AR R TR
Z XH 5 2 0 H K, AP 2 B R D 300 ~
450 mm AENFERT oA A, EEE P T 69 1,
d AR Y 90% L b TR ZEM 10 H BIAE S
ALK T ~8 A 7% btk 2688.5 mm' L 1l
FE A EHAE RV VTR 78 7 1 RO
B MELEA K 8 o 5 ) B Al KA e M
s 47 4 9 04 XU 3 5 LD A KURR I & A 1, 5t £
B9 IR e b W T T ) R T A I L 3 A
PR AL, XA AT A 52301 km® T VR4S P
R BEPUIR R R L34 o WFSE IX e SR AL X
U AR AR A, B b I R) R, TE AR E S5 A, K Ar A8
PZER RGN, T IEOROK RIERE ) 250 MERESE AL 1
HOHE KL S BB AR A VD (Artemisia wellbyi
Hemsl. ) [ 3 ( Pennisetum flaccidum Grisebach) | [& 75
¥ (Orinus thoroldii ( Stapf ex Hemsl. ) Bor) % ; 3+ B
KB w A ¥ ( Sophora moorcroftiana ( Benth. ) Baker)
W AE ( Hedysarum scoparium Fisch. et Mey. ) . Vb Bk
( Hippophae rhamnoides L. ) % ; N\ TWA Wit ( Ulmus
pumila L. ) 5 H ¥ ( Populus alba L. ) . 5 M ( Salix
matsudana Koidz. )45

1.2 HiikdF
2020 45 7 A, 20l Z2 0 S A A AT 4R
1 R B4 [ B YD Ya U 25 A s 8 X R L [ T

4 Fofr S A BRAH T (10 4F 2245 ) B S [R) AR 4 28 AL
VIR A S TREFE Hb, 43 ) S 810 & (ZSH) (fE#%
(HB) AbAEME (SSH) ##% + Bb A= 8 (YS + SSH) #
Mo A% AR 25 T FERE M I AR 300 ~ 600 m”, SE i R 1
RRREE IRV o o, b S A 5 4 RO
T AEHE R 2 Hh g | VAR ST b A A R MR &
AREH, B+ 00 A B BN AR DL £ H R
KA, Jib s AEHE PR AR A RIEACR FH L
FURE T SURI AR, A 0 T AR SR R R 7 X (A7 B x Bk
FEA3m x 2m), MAR, HEEHET —PDEREETE R o
PRy %t BEAE b (CK) o 2% FF L 7E 358 £ 15 78 70 7% 18
T b A (X5 0 T 45 A B L LR AR B X ) T
(3563 ~3611 m)  FIERA (B K1) EHF
I (S LD B SRR Ay ) 45 A5 00— 3, ik A ik 2B ]
BN S IR A5 R R . 7E A AR L BE ML 3 A
T (R + AR AR 2 m x 2 m B
AT m x 1 m) 55 50 34T AH B a6 B2 L F B R AR
(W) 728 55 FE A KR R 2, O 90 o 45 B M 28 26 B T
WA B o SHEHEAEI R 1 R,



Vol.39, No.4 T 43 v B B 7 V0 3 U0 A 2 TRE R v st R K PE BE A9 B0 R RO, 463
F1 REHERER
Tab.1 Basic information of experimental sample sites

FE iERR/a S 4 B /m  HBERA RMBEE/%  EE/m FE(K)F/mm FEY RN

CK 0 29°18'26"N;91°32'41"E 3565

ZSH 10 29°18'18"N;91°32'44"E 3563 £ PN 45.6 0.41 6.96 TV L v

HB 10 29°18'18"N;91°32'44"E 3563 AR 58.3 0.95 7.43 TEHE D
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YS + SSH 10 29°19'04"N;91°21'17"E 3611 Eigi s 75.6 YS.5. 64 YS.69. 26 WA WA BROR
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Tab.2  Soil mechanical composition for different sample sites
T LR AR %
Ff 3 K/ cm
o A W 4025 My b ik
CK 0.00 £0.00b 0.41 £0.06¢ 5.67 £0.93d 40.33 +£1.23b 44.58 £1.54a 9.01 £0.68a
ZSH 0.02 £0.01b 12.72 £0.57b 19.53 £1.70c¢ 42.45 £2.87b 19.85 £2.91b 5.43 £0.58b
HB 0~10 0.00 £0.00b 10.97 £1.72b 18.78 £2.39¢ 49.62 £2.86a 18.33 £2.01b 2.30 +£0.78¢
SSH 0.02 £0.00b 23.13 £2.07a 28.68 £1.84b 33.64 £2.65¢ 12.36 £1.46¢ 2.17 £0.67¢
YS + SSH 0.15 +£0.06a 22.80 £1.63a 37.19 £0.67a 35.22 £0.76¢ 3.76 £0.44d 0.88 +0.12d
CK 0.00 £0.00b 0.00 £0.00e 3.85 +0.59%¢ 55.60 £2.95a 38.56 £2.60b 1.99 £0.93¢
ZSH 0.08 £0.06ab 3.75 £0.15d 2.33 £0.03¢ 42.34 £0.04c 42.80 £0.33a 8.69 £0.47a
HB 10 ~20 0.07 £0.04ab 5.36 £0.10c¢ 17.20 £0.99b 55.08 £2.13a 19.85 £2. 14¢ 2.45 +£0.84c¢
SSH 0.05 +0.06ab 7.80 £1.20b 19.86 £3.06b 47.20 £3.25b 20.07 £3.49¢ 5.02+1.17b
YS + SSH 0.30 +£0.27a 25.38 £1.46a 38.11 £0.83a 33.97 £0.65d 1.99 £0.59d 0.24 +0.21d
CK 0.00 £0.00b 0.00 +£0.00d 0.40 £0.28d 48.16 £3.66b 48.29 £2.98a 3.15 £0.96bc
ZSH 0.00 £0.00b 1.47 £1.47d 0.24 £0.13d 25.32 £2.46d 52.13 £1.81a 20.84 £2.25a
HB 20 ~30 0.10 £0.00b 5.58 £0.21¢ 18.88 £3.77¢ 56.81 £2.70a 17.57 £5.19b 1.06 £1.05¢cd
SSH 0.05 +£0.05b 8.17 £0.18b 22.79 £0.08b 46.80 +£4.49b 17.25 £2.89b 4.95+1.91b
YS + SSH 0.35 +£0.25a 27.24 £2.05a 37.39 £1.49a 32.26 £1.65¢ 2.49 +1.05¢ 0.28 £0.25d
T RO £ AR 22 . A — LR ES R R ENG TR AR E 0.05 AR KE LA REER, TR,
£33 FAEA#MTESSMIABERR
Tab.3  Soil bulk density and porosity for different sample sites

ES3i1| TR/ em A/ (g em ™) BALBRIE/ % EEILBRE/ % BB/ %
CK 1.50 £0.05a 38.41 £1.20d 36.29 +1.42¢ 2.13 £0.99¢
ZSH 1.36 £0.05b 44.58 £2.91¢c 39.46 +2.46b 5.12 £1.31b
HB 0~10 1.37 £0.04b 45.03 £4.03¢ 41.07 £3.69b 3.96 £0.75bc
SSH 1.26 £0.06¢c 49.24 £1.81b 43.25 £1.34ab 5.99 £1.08b
YS + SSH 0.99 +0.13d 55.87 £2.72a 44.78 £3.28a 11.09 £4.43a
CK 1.42 +0.04b 40.24 £1.18b 36.64 +2.56b 3.61 £1.59a
ZSH 1.47 £0.04a 36.33 +1.89¢ 32.28 +2.52¢ 4.05 +1.00a
HB 10 ~20 1.49 +£0.09a 37.23 £2.52¢ 34.74 £1.98bc 2.49 £0.58a
SSH 1.51 £0.04a 37.99 £1.69bc 34.78 +£1.58bc 3.21 £0.76a
YS + SSH 1.24 +0.03¢ 50.37 £1.94a 47.60 £1.30a 2.77 £0.95a
CK 1.41 £0.04a 40.42 £1.20be 36.42 +£2.93b 4.00 £2.15a
ZSH 1.43 £0.19a 37.11 £0.35¢ 34.52 +0.29b 2.59 £0.60a
HB 20 ~30 1.43 +£0.11a 41.77 £4.90b 37.32 +5.12b 4.45 +0.31a
SSH 1.47 £0.05a 37.48 +1.77¢ 34.88 +1.27b 2.60 £0.52a
YS + SSH 1.26 +0.02b 49.59 £1.74a 47.28 £2.19a 2.31 £0.46a
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IR AR K B R AR S K 1 R KA,
SR R SR K IR T RR I R AR — . HIGER
b AR HUA L, 4 FPOR R A B 2 BB VIR VD A S TR
SEHE IR HE VD HE 0 ~ 10 em 4 2 TS M AR K B B 3
$2155,10 ~30 em L Z AU RE + Wb AR MRS b A ] S 42
E(P<0.05,8 1), 7£0~10 cm + 2,4 FiAES T
1l - B RN 57K B R NHE AR IR R A + 10 A
(575.37 g - kg ') HPAEME(391.32 g - kg ™) GV
(328.76 g - kg™') AEHE(328.22 g - kg™ ) AHELIE
BRYD I B M (256,35 g - kg™ ), A B4R T
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Tab.4  Soil nutrient conditions for different sample sites

TR R/ (g kg™)

i) TREE/em
AL 2R s

CK 0.13 £0.05b 0.02 £0.02¢ 0.61 £0.16a
ZSH 2.74 +£0.79b 0.28 £0.05b 0.55+0.08a
HB 0~10 2.44 £0.49b 0.21 £0.04bc 0.58 +0.04a
SSH 9.49 £2.90a 0.65 +0.21a 0.52 +0.01a
YS + SSH 8.46 +4.17a 0.66 £0.26a 0.68 +0.06a
CK 0.00 £0.00b 0.07 £0.05b 0.70 £0.00a
ZSH 0.41 £0.15b 0.08 +0.02b 0.31 +0.27b
HB 10 ~20 0.60 £0.31b 0.08 £0.04b 0.60 £0.07a
SSH 1.11 0. 15b 0.12 £0.04b 0.59 +0.06a
YS + SSH 5.71 £1.86a 0.41 £0.13a 0.51 £0.07ab
CK 0.00 £0.00c 0.05 £0.06¢ 0.80 £0.20a
ZSH 0.32 +0.08¢ 0.05 +0.05¢ 0.42 +0.02b
HB 20 ~30 0.36 £0.11c 0.10 £0.04bc 0.41 +0.13b
SSH 1.03 £0.25b 0.13 £0.02b 0.57 £0.12ab
YS + SSH 5.25£0.93a 0.43 £0.03a 0.62 +0.09ab
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Fig. 1  Variations in soil saturated water capacity

for different sample sites
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Fig.2  Variations in soil capillary capacity for different sample sites
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Fig.3 Variations in soil field capacity for different sample sites
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Water Holding Capacity of Aeolian Sandy Land Impacted by
Different Typical Vegetation Ecological Projects in the Middle
Reach of the Yarlung Zangbo River Valley, Tibet, China

TANG Yongfa'? ,XIONG Donghong' ,ZHANG Baojun',LIU Lin'

(1. Key Laboratory of Mountain Surface Hazards and Earth Surface Process, Institute of Mountain
Hazards and Environment, Chinese Academy of Sciences, Chengdu 610041, China;

2. College of Water Conservancy and Hydropower Engineering, Sichuan Agricultural University, Ya’an 625014, Sichuan, China)

Abstract; The middle reach of the Yarlung Zangbo River Valley is the central area of social, economic, cultural
and political activities in the Tibet Autonomous Region, where severe wind and sand disasters pose a direct threat to
its economic development. A series of ecological projects for sand prevention and control were implemented in the
valley, which played a significant role in mitigating the disasters. However, there is still lack of quantitative
understanding of the effect of ecological projects implementation in alpine regions on the improvement of sandy soil
water holding capacity. In this study, four typical vegetation restoration types, i. e., Artemisia wellbyi Hemsl. ,
Hedysarum scoparium Fisch. et Mey. , Sophora moorcroftiana ( Benth. ) Baker, Populus L. + Sophora moorcroftiana
(Benth. ) Baker, and one bare sandy land (as control) were selected in the middle reach of the Yarlung Zangho
River Valley. The basic physicochemical properties and water holding capacities of soil at a depth of 0 ~30 cm were
measured, and their correlational relationship was analyzed based on the in-situ observations and experimental
research. The results showed that the four ecological projects have a certain effect on improving the physicochemical
properties and the water-holding performance of the aeolian sandy soil. (1) Compared to the control, the
implementation of ecological projects has promoted the apparent refinement of the soil particles at the layer of 0 ~
10 cm. For the vegetation-restored sandy lands, the silt and very fine sand contents significantly increased by
25.75 ~54.61 times and 2.31 ~5.56 times, while the medium and coarse sand significantly decreased by
55.47%~91.57% and 39.73%~90.23% , respectively. Bulk density was significantly reduced by 8.67% ~
34.00% , while the total porosity and capillary porosity increased by 16.06% ~45.46% and 8.74%~23.39% ,
respectively. Furthermore, the contents of organic matter and total nitrogen increased 17.77 ~72 times and 9. 50 ~

32 times, respectively. However, the above-mentioned physicochemical properties of the 10 ~30 c¢m soil layer only
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changed significantly in Populus L. + Sophora moorcrofiiana ( Benth. ) Baker restored sandy land. (2) Vegetation
restoration on the aeolian sandy lands significantly improved the water holding capacities of topsoil (0 ~10 c¢m).
Compared to the control, the saturated water capacity, capillary capacity and field capacity of the topsoil (0 ~
10 em) significantly increased by 28. 04% ~124.45% , 20. 09% ~ 88. 75% and 25. 56% ~ 104. 80% , respectively.
In the 10 ~ 30 cm soil layer, the water holding capacities were also significantly improved in the Populus L. +
Sophora moorcrofiiana ( Benth. ) Baker restored sandy land. (3) Correlation analysis indicated that the water
holding capacities were significantly negatively related to bulk density and medium sand content, and were
significantly positively related to total porosity, capillary porosity, silt, very fine sand, organic matter and total
nitrogen (P < 0.01). The results of this study provide basic data support for the evaluation of the effectiveness of
ecological safety shelter construction on the aeolian sandy lands, and also provide a scientific basis for the selection

of the suitable vegetation types to recover the sandy landforms in the Yarlung Zangbo River Valley.
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