e [

Fard: E3M
2021 4F 5 H

JOURNAL OF DESERT RESEARCH

3 =
v Vol.41 No.3

May 2021

TIRZ, Aol L, MAS ST KU sl BE 3 Rk 38 Aot L K@ PR e #r [T ], P D38 ,2021,41(3) : 118-126.

Rb 7 B3R A 3 s B AR R b 5B R 4 4
Tk Ega? A

(L ERHEBE P LA SR SR T B VR VDAl E i S0 0 2/ BUE SR TR A A S BRI 5 ol HR 22

730000; 2. HERMFEERY:, dEET 100049)

E WP TG S50 B XD B X 538 | B TR AL b A5 L Al e A A PRk 22 T R XD AR By 9 B+ 40075 i il
BENES o BAE PR TAE i e Z BRAEMESR E F V) 00 XUV 2 AR SRR bR . ASBFTE S O SR 1 ) b
Fe i A8 B G v 45 3 Bl R AR , B T b AL 7 WP IX 2 A B T AR S, 0 Lo #r 17 3 Bl pm i P M A TE
[FRR . SERFT: (1)t T8 5 I8 TR 0 U5 5 5 R B A AR SC 2R X 2R (AR S BERR A1 A BE ), 3 R A
FIR A 5 2 2R 50 X LAV 72 O S e EL AR TR ) S B IR T (2) 2R JH vt 2 IRt XL Ty K5l 5 A i b 3 T

ATl DR D S RRAE , (R R K 0 22 10 DX 22 0 o (3) BB A 2 P T AR T XL 37 8l i 32 T R A 7 2
S, AR 1] By V4 Tt F) B 7 28005 A B A 2 001, EL R AR X 3 i B ) A R 0 A L [ 1 22 e o TEAR BT A
RV, T AT RE R OK G XU R SR 2 R T RIS S5 A Vb IR 3 T | TR ) SRS BRE Bk 2
B D Bl o R 2 5 o WFFE SR RAT Bl T4 1 — ol 88 G ) |l R it 0 IR0 1 2l i E A B A A, A

ROT BT TR S

RERIA : WIDE BRI 5 WU AR bk 5 U s AR 2 b3

XEHE:1000-694X(2021)03-118-09
FE 5SS PI31.3

0 35

i EDR ARV X A E R K A E A, R
FEZ) A 2.3 T3 km' ' i 2545 6 000 km Y XD 1 3
X B, WS VD X sg il @i M s g, R
B A0 TE B 1Y) TE I, VD IX S 3 i B v 3
T BT B4 AR 1 R D R AR B AR AR
R, B e AT AR Y b i RV I Bl
S FIT T 0 B AP e AR RV T i R
SE TR AT AR B AS R RN R A £
Fofrt1o, JH v JRU R A 4 ok g L = 9 IR o R
o2l w2 A L7 R A e - E I Gy NG W A M e
i AT DA 2 W Sz AN TR X 38k 1 XL VD 3 S 5 R 25
SR VBNV B 6 AL BOUR R KD IS Bl
SREEFERR

LT AR S B A 22 4k B RS e R F v
AT B B 3 A R AT R TR A Ry, Ry HoAth 22

fE HE:2021 - 01 - 21; B HHE:2021-03 - 16

DOI: 10.7522/j.issn.1000-694X.2021.00030
ARG : A

i 2 TSR B IR R AL T 2 R .
SR I EAR T RIS i B A AR IR
e 26 725 i KT i sl ML | VD RSl R AT AL
i A BRAG IR 7~ 1 Bt 1, 2858 XA X 6 15 BB o
BRI, 7351 B 1 IRV 6 5 R R Y S A B S
PR X SEARE I 22 R T VD e B8 sl AT 9 2 4
i ABAN TR AR A B0 A% gl AT (35 22 57, 2 B
PR FR I, Vb A% sl B 2 S 53— T T,
Rl v b AR B3A TR X, 2 A K Kb 9
S AR i B8 305 EOR D e 5 5 A AR 2 AR
T H AR B VD FE R X PRI Fr i R 2l 2 o
VAN AR P S B 2% . B B2, 1X 2
bR — AL I KUT), AN RESR 1 KU | R K JLEE 25
RN T RIZR G YRR, MELATE RS RE BT FE X AMEE) ™
HAR KD 9 F B A R et , B4 255 2% &
AR HERAHIE TREM S L2 TS . H
BT, U0 3 AU A AR iy A s AR HE O T

FENTTE - S A 2SSO AR AL TR L 10 (XDA23060201) 5 [ BF 24 B 5 ARG e vk 20055 4 B3 H (Y202085) ; N5 HIRIX

283 3 i) T R I H (NJ-2018-29)

EERIIT: EIRE (1994—) 2, INAREEDT N B LBF5 2 P98 07 ) B b L . E-mail : wangzy@lzb.ac.cn



53 3

EIREAE MG SR EE 3 R T HE AR L Kl R 23 Hr 119

A AT Sl AL 546 b, al PeAs AL i 45
A HAS A R I aney , A ARG TERGE . AE
AL T K X e 5 22 AP U0 T AR R BAR S 41, 7
S R XUk S 4= ik T v 3 e R A T
P IFrHr  R AL R  CARE ) 2 22 5 4R
A PRS0 DL SR AR ER SR FLE , DUDIER H — o o
JE R 3E IR AT R A P R A B TR KD 1 B
S LA B HEAR

1 RAGE

1.1 WREEHR

1.1.1 ITRERGHEER BRIMERR

LRI 6 25 VD X W2 VD IX A I 1Y) 14 4 [
Bro Mo U0 KRB 22 BB (k-2 M)
K707 Bt (RB707) 1 K709 B (RB709) , llfq M 2k 4% (1lfs

-5 25 ) K420 Bt (RL420) AT K 745(RL745) , KR4k
B (KRG ) 5K 50 ) K25 BE(RT25) , 22 i i (220 -
& K 5% ) K2828 B (RX2828) A1 K3010 Bt
(RX3010) , 2% % 2k #% ( SOM - 4% /K K ) K77 B
(RD77) , W5 %7 it (W %5 =%/ v ) K105 BL (RH105) |
K107 Bt (RH107) F1 K109 B (RH109) 5 2 i T F2 411
FENSE S315 A K19 Bt (S19) (K23 Bt (S23) il
WA IR B (M) o 4047 DRy P 552 oty W 30 BT 7 38 v
J it DX 7 PG b R Tl 7 A JRR | ORE b X R 5 AR
S Iy 28 b DX CIRT 1) 2 I T P o D Y A 8 B A v
TR AT B -, M S B R R, A A
FE AR A% L VD R 2 A AR VO, VDR R L
AR 2, KU iE h A5 % . 5 X35 L Ry 36°—
44°N ,92°—107°E, S5 2 FE, AR VI T 5
DX ik 90 38 A oty T R X, T R 8 48 T LA 5 VD IX R
R REAAL,

42°N 1 RH109/£H107 :

%Eﬁlﬁ%ﬁﬁmﬁz
V%

40°N { % TRRH)
—
== Gi
B
g
CIHRA
—ER

0 100 km
[R—

38°N A

92°E 96°E

100°E 104°E

Bl WR5E X ARG B A A

Fig.1 Distribution of the engineering cases in the study area
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Fig.2 Annual precipitation and mean wind speed in the

engineering case sections

=1 ZBEBLTIRERER
Table 1 Statistics of selected sand control projects
TR LA Jrin %
22 R K707 B ENE-WSW ER RB707-E
[0 RB707-W
122 i K709 BE NE-SW A RB709-E
(LR RB709-W
PR 2 B Fi B ESE-WNW e M-N
Rl M-S
e A e % K420 B ESE-WNW FE RL420-S
TR K25 Bt N-S ER RT25-E
wam RT25-W
S315 A% K19 Bt NNE-SSW ERI S19-E
[0 S19-W
S315 A K23 Bt FR S23-E
wam $23-W
I A K K 745 B W-E B[4l RL745-N
(R RL745-S
SO BRI K77 B N-S [0 RD77-W
2T P K2828 Bt NNW-SSE M RX2828-E
wam RX2828-W
I 2 Ak K105 Bt NNE-SSW LRI RH105-W
8 B K107 B W-E g0 RH107-W
I B K109 BE Jefm RH109-N
2R K3010 B W-E e RX3010-N
Fa RX3010-S

B FLUR 2 SR R] X U o A 2 32 g L 5
BUGFE B . KU AR k) R RS R A
HAR PR A
1 & [ETP, - P,
C =00 2"\ Erp,
Kt w, Wi H 2 m &P RGEE (m-s™) s ETP N
i AWEZE R E (mm) s PoRES i A K E (mm) 5d
EPNAE
2 (1) AT R FH G g 2 m 3 XGE  (H A 4 0l
A AU T8 AR 10 mfmg B 3 22 R Y 4 B =X
.

(1)

4.87

"1 (67.8 x 10 — 5.42)

A, 2 mo B XGH oA 10 moeg B KU
o AR R O R A O L T T A R

Ziim] .

(2)

u, =

ETP=0.19(20+T)*(1-r,) (3)
K TN AR C) 57 8 H AP EARHEE (%) .
1.2.1.2 VW ridfesE(m)

b B 75 AL 35 20 Lancaster ™ #2 Y, J& XU ([
KRR ER G AR5 | BEAE R IK VD Fe (VT TE T
FERREE , Ry XS XU B I PR LA A >

M = W/(P,,/P,) (4)
Kb w R RIT B 5 P, R BE K B 5 P o 2880
o WHIKET A RE R R woe’; P Y A 5
I B K A 3408, DA R IR R 7K 6T 4 48 XUt 52 el 11
FER N> B

P, =(P_, +P)2 (5)
K. P, A ETH FEK &R (mm) 5 P > H BEK &
(mm)

P, M3 #& Thornthwaite 28 3T 245, H 3k

W

P, =1.6(L/12)(N/30) (1071 )" (6)
AL & H 0 H RIS E (h) s N & A RE(d) s T
FH B (CC) , /NTF0F 015 T IR EFE 5 a
RRF I FREL



53 3

EIREAE MG SR EE 3 R T HE AR L Kl R 23 Hr 121

12.1.3 f@b#(DP)

Ty D AR FH R A DX S8 XU T B i R Y o
TEARZ—, SO R G T v e — 7 A5 JRUHE — 7 I ]
Wiz VP RE T, Rk M vb BE . H Al v #at
EE Bl 0 2 2N Fryberger 3£ 1 3€ 48 7
PR

DP = u*(u — u)t (7)
K. DP I ER V>3, Rl VD # (R A : VU)
u R RGH () 5 u, ARV G (75,1 5~0.5 mes™) o
AN TR A 2 ) X I, A2 Vb bR A AR B 7 56 B A R R
Y5, A V0 KU A iy 22 5, Hev 220 vy Bk v B
AR X 5 H BXUX, 5k S BE XU, K T
2 S ke b R RX2828 i v KU
8m-s",RX3010°4 12 m-s™, HAR LB K 5 mes™,
¢ R A U0 RGBS TR (KR, ORI s sz Py SO0 g i
JAURS 8] 505 S 000 s TR 88 A LR . AR S
THEY 16 A7 (7 AR VD WU TH3 RS T 67 i g v
M ok 1A B WRE 16 A7 7 i v Btk AT A
B, A5 B A R VD B (RDP) A6 B B v 3 7 1)
(RDD) , L) S e — A~ M IX P AE i YD g 1 K/, & Rk
iy b S 55 5 b B0 HAE (RDP/DP) 2k T 1] A8 %45
B, FH R S e — A1l X1 XU ) 20 5155 10 0 RUf S & 2
A
122 #iEKRIR

b BT AR S KU AR o e R
JIT FH ()48 AR AL 46 H ST 34 KU | B K a7 2 A
SRR o X T E TR R Bt T i R %
uli AR BCE R TEokE . Horp 2 gk IR RO BRI T A
D3 Sk VD 8 25 2 G 5] 5 Y AR A L DU AF 5 sl e
15 %0 B 4 (http . //spd. cern. ac. cn/meta/metaData) , fif
8] 471k 2005—2014 4F 5 oAy TR 424 BRI 24 5k
T E SRR S IR 55 M (http : //data.cma.
cn) , i) FE 91 1993—2012 4F . i vb #4357 1 7
Jr it R XL ) ORI 540 | = B YT ik B v T
T AT B HOBO FI 8l UGA WL 3 % i dhs , WL
N P b 1T 2 m, BRI B A B R H R R
T M A 2 AR 0 I R M A R LI Al T A5 %
P54 (http://mqd.cern.ac.cn/meta/metaData) . %L
ity 135 KUHBE TR AR s ] Py 51 L 3% 2

2 FER545%H

DRk A AR o g 2 TR XL D AR el i ) T
FAE, Vb i A48 Bon] s BEPEAl v o ) v A 7

R2 REEHEFRIFEGHA

Table 2 Introduction of data sources

R ?Jm&ﬁiﬂx HOB? A z‘rﬁi%ﬁ(
ARG B 8]
RB707/RB709 sk 2010-06-01—2020-05-31
M ) 2014-01-01—2016-12-31
RL745 2019-07-01—2020-07-01
RL420 2019-11-10—2020-11-10
BT ANt
RT25 2019-11-10—2020-08-27
S19/823 2016-06-01—2017-05-31
RD77 i 2016-06-10—2017-05-31
RX2828 2018-01-01—2018-12-31
RX3010 LR 2016-01-01—2016-12-31
RH105/RH107/RH109 2018-04-01—2019-03-30

FRJENS i v S FAE R DX 1) RAE — 7 Bf ] P i i
UDEIRE S H L 3 A B A T R
R KD Bl B8R, XD A 3 4 A 4 ) e
o, S A o BV TS, 3 8l i b £ A ] X
TR S ) A A H A8 g — B, AEUR L8] A X R 5%
FAATAEZ PO (& 3)

1.2 1 - 1.6 12
—— BRI LIEEM) fhia [
g LA —— R AR 1 (O) 2o
S —— D) (2= §
X 0.8 =
§ : s Lo |os s
=06 08R| <
A\—" 04 \ A—a—. ’ g 1 04 gR’
E N 04 R
202 . 0_2§ 02 &
0.04™= 00 1oo
....... —r—T—T—T—1—--02
S238K238K8858523¢
IS <+ =y 2 N = = = O
28 2H""J28F5EE
TR B

K3 TAREZR X B3 R bR XD Bl
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indexes in Engineering Cases
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Applicability of three indexes for estimating the intensity
of blown-sand activity

Wang Zhaoyun'?, Niu Gaihong'?, Liu Benli'
(1.Key Laboratory of Desert and Desertification / Dunhuang Research Station of Gobi and Desert Ecology and Environ-
ment, Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China;

2.University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: For the construction and operation of transportation and energy infrastructure in sandy area, the inten-
sity of blown-sand activity is an important index that should be considered in designing wind-blown sand control
engineering. However, currently there is no easily and widely adopted method to calculate this intensity. In this
study, three commonly used indicators, namely wind erosion climatic erosivity, dune activity index and sand
drift potential, were selected to compare and analyze the suitability and existing problems of each index after re-
ferring multiple specific engineering cases in North China. The results are as follows. (1) Without considering
the relevant factors affecting the availability of sand sources around the engineering, such as the coverage of veg-
etation and gobi gravel, the three indicators cannot reflect the actual wind and sand problems of specific engi-
neering. (2) The sand drift potential calculated using high-precision wind speed and direction data can better ex-
press the wind characteristics in arid areas, but its deviation is larger in regions with more precipitation. (3) Sig-
nificant differences in the intensity of blown-sand activity may exist on two sides of linear engineering such as
railways, and there are obvious differences in the protection effects of the same sand control measure. The differ-
ence of direction should be made clear when estimating the intensity of blown-sand activity for a specific project.
When guiding the construction of the protection system, it is necessary to consider as many climatic factors as
possible, such as precipitation, air temperature, wind speed and wind direction. The difference of sand activity
intensity, the availability of sand source, the surface coverage, and engineering trend should be take into ac-
count together. The study is helpful to propose a method for estimating the intensity of blown-sand activity with
high accuracy, wide applicability and good operability in the future, which will provides guidance for the effec-
tive design of sand control engineerings.

Key words: the intensity of blown-sand activity; wind erosion climatic erosivity; dune activity index; sand

drift potential



