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Abstract

Based on the observation data of wind direction and wind speed in 10 layers from December 2019
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to February 2020 of the 100 m flux observation tower in Xingtai atmospheric environment field
scientific experiment base of China Meteorological Administration, the wind speed, wind frequency
and pollution coefficient in winter near Xingtai were analyzed. The results show that: the average
wind speed at 1~100 m height presents obvious diurnal variation, and the average wind speed at
daytime is significantly higher than that at night, among which the average wind speed at 1~100 m
height is 3.70 m-s-1 at daytime 2.95 m-s-1 at night; With the increase of altitude, the average wind
speed in daytime and at night increased, but the difference between the average wind speed in
daytime and at night decreased gradually; There is a negative correlation between wind shear in-
dex and wind speed; The prevailing wind direction of each altitude is mainly north wind and near
wind direction; The maximum value of each height pollution coefficient is north wind and similar
wind direction, and the pollution coefficient shows a trend of large in low level and small in high
level; The correlation between PM, s and PM;o concentrations and pollution coefficient is better in
the upper layer than in the lower layer, and there is a significant negative correlation at the height
of 80 m; The maximum pollution coefficient appeared in the north wind direction, and the average
concentration of PM; 5 and PM;, showed a downward trend.
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1. 51§

I R TR R B R R I 100 K EL R BIRe BT RIS SRR AN S0 52, AN () 5 B JRURFAIE
R A3 N e L= 10 W o A N 5 <1 e M TR S T =i R s 0 ) AL P P 2 s B = 2
FHERIRT 7T 32 8 T 28 A 18 557 . Brooks E. Martner 1 John D. Marwitz [1]3# 1 15 B £EAS [ b £ AN [H]
I FE 25 & WAL IR IR, 704 7 PR BE M R S XU SRR AE 38 I I 7 R B T of XU B ke 3 {2
HHER, A REFHME KT EZ. Soler-Bientz R ZE[2)FI ] 9 A~ %k 2000~2007 4 10 min “F-#4 KUk
OB, ARHT T ORI B AR TR, JRm o b R I b RS AR T L v R SR P B A
i, Sinden G [3]4R 4 1970 4= % 2003 4FHATH] 66 4 Gk s (1 /N EE KOV KA , o e [ X g B3 I i R ik gk
1374507, FFBT0 7 IR 5 TR Z B9 R A BEATFI T 2R 48 TR X B 37 S XUk
FOGAE X3 Gl R RGRE, BT IE T T 2 48 Wi DX v PR AR A R A I 0 2 2 B 8 S a8
B, THE T ARBIEREEC S AR R . BN FEE[S] S RESE[6]% G KB it HT 1] (130 b 2 R
BEAT TR I, b )= & i B KU I “ M7 BUSUEERFAE o« P 17K S5 [ 71 AR A A ] XU T XU B0 4R P R 1
TIF FEIR A IR TR 5% 22 S AL R TR A TR ZE 1 775 Al SUEE[8) 70 M7 Hh Bl 2 XTI A8 i 25 i 388 o,
JAKTUARE PR 48407 5 90 55 S5 8 Ao LBt 2 A8 K U S5 [ QT 9 B IR A 1) 2 55 2 8 S o P XU B s 6
FEAE k), SR A A K S, AR B R . TR IR (100 B b TR v IR 6 I XS I IR B
BT 1408, izt X X Re BEIRARGL I PPN 4R 4 T A M E M 2%k .

AR, BEEW T A2 AR, FRIE KI5 QB MR SBAK IH ™08, i 1 2 AT
KATTYY 8RB EERIRVE ]« A L0 R RIS A BSOS, S m s 25, S
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FE B8 A AT RS 5 Ay B 4518 . ZEMeER S [12]06F 22 N X B8 AT KA S5 e RBGHAT it 5,
XA AT RRIAT SR P s e SR R 2k . FE P AE[13]. FEE SRR [14]. REEHES[15] K4
PR B E 5 Qe R AU R 52 R B A BV R o ERRAE[16] AL — X E 5 e RN, d@id il
FIZEERFIRGRER WM, 15 AR £ 2 B XD AR 7 SRR S, I s 40 WURL 07 5 Rk
L SR [17 ]38 I 43 B Rk 8 H 5 G IR 75 B 77 K AL 2 S R 2R BT TR RD 23 TR RRALE , 3R B Z BRI (1 XY
A G PR AR A RIS AT

R ME S [18] R AT — AR L BB S RGN R G E A R AT G HL X 2011 4F 5 25 RO 52 k), 43 bt
JEEHATEH 300 my 600 m. 900 m = BERGE . KA ATSERFAE, 15 TS G X F 2 A0 7 B R ) P XU PR AT
H, KA Z AL, ROEHEFER K, 423 1 AR/hmdie. S5EN X FAHL, 0 &1z
PRFAIE PR S B U0 b 2D, 0 ) A XU SIS B0OREEAT IR A DI 78 i R SOk . o [E S5 R
BRI SR ARG FE D 100 m B E WML T 2019 4 10 H IER@E BB, N EXin
HhZ KPR AR FU AR AL T AT S, AR SOR A s B 2019 4F 12 F 3 2020 4 2 7 BrOSLINEE, 4
2019 FFAFEUTHE WRHE, Fit 85 R 2%, AN RIS RY 8. KR R SRR E 5% .
2. MAUBEREMRFE
2.1. FERHEE

ASCEEU TRy i E SRR & RS E ARG 2 (114°23'12"E,  37°17'27"N, 4R
163 m) 100 m 3B EMIES 2019 4EAZ2(2019 4F 12 H & 2020 4 2 H)M XA I Gk, 002 &
HEASEIE, DU, MR NEAREAERIE S . @ EWIIE W EEA 10 2, 458 1m, 2m,
4m, 8m, 16m, 32m, 48m, 64m, 80m, 96 m. XTULIMIEHEIEAT R EiE b, REEIRE SO e B
A AT IG . B A VAT IS . SARARAEAS AT, HEIM RIS A s, IINEOE e B 5 s, Al vl A,
A LA SR A HT R 6 30 Hi 2 URFAE
22. ARABE

PATI A8 H6 B2 AT X 3 AR 1 5 AR B 2 —[19] X T DI AR H8 B 55 8 8 22 I HR B0R
X HR[20] [21] [22], SCHFRIR (AL I 2 ) (GB50009-2012) (8.2.1 2% SC UL W) Al (XU HL3% MG
BRIR VAL 777%) (GBIT 18710-2002) 4 Bl SR AR EHERE 107728, AU I FRHCR A T RO fa B ih 4
HFRIEAN:

g

AP u R u RN 2 f oz m AR EIRGE, o AU AEFEEL
— R BN RER S RS a0 HH1EN:
B R ()P ECT $[22], 153

In(uijzaln(zi] (2)

Ly= m(EJ ) X= m[ij  BEILAE TRy = ax. S TREERILEN T RSS = (Y, —ax ) i

U Z

/s RSS RIKA A I Jr T 2 i A8 #e[23], 1530 A
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RSS=>x|a—tt—| +> y} 1~ 2 (3)
i=1

SR I I o5 31

i=1 i=1 i=1

% Yi
o= RSS b, RSEMBHERNANX, ZHGH T XY HREUE .

2

759 R EUR R M X RETT R XU AR 5 1207 A P 2 KGR I LU B [24], TSR R85 e F i) 5%

TS U [B) RS Gk FEAT 5%, BET7 A0 R B2 15 B 18] 51207 R R A A R L, TS Qe 5 %07

PP GRS L . 2 TG R R SR & T XA MM RER, AR Tz 6T KA s iR . 19

GeRHAE ] hbik $E AN Al A B AT = o — T B A . At 5 308
f

P = 4)

=

A, PONIE T TIHITS B R 907 AR A BRI, 0 %5 1P 2 R .

R I TSRS [25] €, K KA 00y 16 D Iih. PUErp 12 2R 2 A &, HARkE
BN AR, SCr A O AL S
3. RAFIES 4
31 MEAZEHK

8 3o 38 B U 2 % e T R G ) H AR 2 (14 1), FTRAR HY, Sl E XIS R ZE 2B HA]
¥ H AL, TR]P 24 U KT 8] P 2 X, T 545 e B L0 £ % J2 1 45 XU A I 11] (8~20
i) 3.70 ms™, BIAI(Q21 B ~7 i)y 2.95 ms™, ot 1~32 m @ AE, KUEM HAB KR A5, %2
AE 9 I DUJG MHR G K, (E 15~16 I KU A B o M8, 2 5 iadih, 18 I 2k H 9 I KU AE 1k
AR 48~96 K, AR H TS TR R, BI8E 1~32 Ki/h, 3 16~17 I KUEIA Bl E, 2
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Figure 1. Daily variation curve of wind speed at each height
1. BEEREB T
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JEGNS T B ARIETHEAS H &2 ST 35 RGO I 1 55 (0 % R B I % 2 S 35 IXUTERTUL I v 8 5 TE A %
RER, BAIEE[LL]. XIBEE[L]FIBF iR I R = ok, A5 KRS wBoh—%. 1~32m
i A RGEAE 15~16 A BB OR, 48~96 m & JEAE 16~17 Mk Bl K, ZFEAMKZEQ~32 K)EH 5
B EFHIERE RO, KM ENsREY, SFEOEREE K, T4, BT KRS, (KEF0~32
KRR 2GR PR, KA AR IRTS, BRIP4 UEAE 15~16 Bk 21 oK e Bl i/, i 48~96 m
TR FEAFGT 1~32 SKAZHOIE N 8IS M A/, R T2/, 75 16~17 I35 KUk 21 i K5 2618

£
3.2. RURFEEE B WFHER XTI EIEH

HEIEAG T, KU EOR W R AN LA — AN EE SR, KAWL Ak B AR 2% 8 X D)
TR R /IN[26] o il T % 10 43 B2 XU S B (1A 2(2)) 2B : TG i 2ol WA il
MEERAT, HisE RE0N 0.992, MUIAFEHCN 0.225, KA1 K BRHLIE 3 G — B 3~4 ms ™ [22], /T
3 mes Tt FRGE S T IR B LT B BTk, FTLAARSCHIBRR 3 m-s LR RGEEE (LR AR “Ja 3 XUE
B, TR EW R AR &G H X KB B IEIF N IR S, @ R T AR B, E TS A D) AR L
WAL, WK 200)Fn. B #E &5 0.965, KUIAEFRECH 0.075. & 3 XGE Bl & i 28 b s P 2%,
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Figure 2. Fitting curve of wind shear index ((a) is the wind shear index of 10 minute aver-
age wind speed, and (b) is the wind shear index of 10 minute average wind speed >3 m-s ™)
2. RYIZRHHEHLZE ((2)A 10 FHFHREXIEIEL, (b)X 10 HFHFEHR
& >3ms ™ RYIEHRH)
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YN FREBN, RS Z 8 B B RGE AR, X T KRR, %2 & 8] 2SS R Ak
5y, AE& SR R E AT 8, AR R E N, SebRit S HAm A 7N R g ie —
#;[21] [22].

3.3. REZELFHE

1 EoRR4Z5(2019 4 12 H 2 2020 4F 2 7 )@ SEWIIIE 1~96 m 32 s B X R AR, i3] A,
1~16 m & FERRAT DA Bl = BT TR, 1 m~2 m & OB, 4~8 m = BN PR PR AE AR, 16 m
BTG AL K, XA R O 13.22%~23.39% ;3 32~96 m i AE K AT XA 8 o B KL, K A R
12.98%~17.01%, M 16 m %] 96 m /=5 fE XA — @ &% . 1 m~2 m &/ SE KA Z 2 E K T 4~96 m
B, 1m & SSE KA KT 2~96 m 1%, 1~8 m /¥ SSW KAl i KT 16~96 m /=¥,
1m. 2m & NW R AR 53 5 T 4~96 m s . MR, ] i vl T T AL S0 R AR 4% (0 5
Xof R AR RE BRSSO ] v BE R KU A% B — SE IR 22

Table 1. Wind direction frequency at each height (unit: %)
F 1. EEEREREERA: %)

~
. EmE

mm\\\ im 2m 4m 8m 16m 32m 48m 64 m 80 m 96 m
N 1218 1098  10.28 9.58 9.68 1298 1513 1534 1498  17.01
NNE 11.68 6.71 5.39 6.01 6.88 8.66 9.25 7.36 9.89 11.73
NE 3.73 3.19 3.75 6.09 6.34 5.73 6.38 4.52 5.27 6.07
ENE 2.62 2.01 2.6 2.13 271 4.48 5.18 3.64 3.55 3.54
E 3.77 3.2 3.49 1.94 1.92 3.53 3.88 4.27 3.86 3.68
ESE 1077 11.07 8.87 6.94 6.6 6.56 7.39 9.8 7.03 5.36
SE 2.42 4.07 6.98 9.49 9.68 9.38 7.95 8.73 9.21 9.25
SSE 24 5.63 5.23 6.03 6.38 7.7 8.11 8.65 10.16 9.65
s 6.33 2.95 2.66 3.38 3.69 5.33 6.69 7.27 8.78 10.11
SSwW 1.56 12 1.66 2.14 3.85 4.59 5.76 4.82 5.55 6.77
sw 1.09 1.26 121 1.43 2.29 4.42 4.03 2.54 2.92 3.64
WSW 1.33 112 1.36 153 251 3.52 221 121 1.19 1.46
W 112 1.96 3.13 4.22 7.47 3.52 1.98 1.43 1.06 0.98
WNW 4.55 1512 218 19.1 9.34 2.98 2.04 22 1.69 1.44
NW 23.39 18.1 10.19 8.42 7.45 4.17 3.01 4.69 3.02 2.38
NNW 11.06 1142 11.4 1155 1322 1248 11 1354 1184 692

34, EFRERE MRS HREAN

X 4Z5(2019 4F 12 H & 2020 4F 2 H im0 EE £ 247 0k, ide N BN AQI (B AR TEED) >
200 FEEACIES KR . RGBS AR R X AR AT G T T, R E TS YR A B U]
% DAAB X PG E RAHAE XU (WNW, NNW) A T AQI (25U B 454 > 200 I B35 XU AT AQI (%
SR EAREL) < 200 B B R (7 2) R B : 5 G R A B3 G B AR T oAt i B, R R XU
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Table 2. Average wind speed during AQI > 200 and AQI < 200 at different heights (unit: m-s™)
F# 2. TEBEESREREH AQI > 200 BT XIEF AQI < 200 AHERFHRIR(EAL: m's )

1m 2m 4m 8m 16 m 32m 48 m 64 m 80m 96 m
AQI > 200 1.00 1.15 1.44 1.76 2.07 2.40 2.48 2.64 2.72 2.77
AQI <200 1.19 1.36 1.70 2.07 2.44 2.83 2.94 3.15 3.26 3.32

FRIEAS [ 1 B % XA 5 G RO S 45 SR (6 3) T4, 1~16 m = 5 i5 Y R B0 K KA e 6 K 76 76
JERA], 32~96 m EETE G R AR IR AE R AL TR IR A . V5 RECE A BRI IRE R mE S
ks, i Y RER/IME N 0.004 (80 m = AL FaAL X)), & AME R 0.212 (1 m = & vE L RA]), 1~8
m 1= 5 4 RETE 0.04 LA ERIRF 20 9 AN 64N 4 /NF1 34, 1M 16~96 m & [ 45 R r) 5 4 R AR
H—AE 0.04 LA E(16 m i FERE LG XUA]), B BER AN, & XUa PR RGERS R, 2805 e R E U, A

GIRREE S/INEN @

Table 3. Pollution coefficient of each height
# 3 BEEERRERY

AN
\\\\ &) E

A 1m 2m 4m 8m 16m 32m 48 m 64 m 80m 96 m
N 0.063 0.051 0.045 0.036 0.030 0.034 0.036 0.031 0.033 0.037
NNE 0.091 0.047 0.034 0.027 0.027 0.026 0.027 0.026 0.025 0.027
NE 0.041 0.033 0.030 0.035 0.030 0.022 0.028 0.019 0.022 0.020
ENE 0.035 0.025 0.027 0.018 0.020 0.022 0.037 0.020 0.019 0.015
E 0.040 0.030 0.027 0.013 0.012 0.024 0.022 0.020 0.020 0.021
ESE 0.076 0.063 0.038 0.027 0.023 0.024 0.025 0.031 0.024 0.020
SE 0.025 0.034 0.035 0.034 0.032 0.031 0.026 0.028 0.029 0.029
SSE 0.027 0.037 0.026 0.024 0.022 0.025 0.026 0.029 0.031 0.030
S 0.051 0.029 0.019 0.019 0.017 0.022 0.026 0.026 0.029 0.032
SSW 0.025 0.018 0.017 0.015 0.019 0.018 0.022 0.017 0.018 0.022
SW 0.017 0.017 0.014 0.012 0.014 0.020 0.017 0.013 0.013 0.015
WSwW 0.019 0.016 0.016 0.014 0.016 0.018 0.012 0.008 0.008 0.008
W 0.018 0.027 0.029 0.028 0.034 0.018 0.012 0.006 0.005 0.007
WNW 0.051 0.121 0.135 0.097 0.042 0.012 0.007 0.006 0.004 0.004
NW 0.212 0.135 0.061 0.044 0.031 0.014 0.009 0.011 0.008 0.006
NNW 0.080 0.054 0.046 0.041 0.040 0.030 0.024 0.032 0.023 0.014

I FH AR (7] 155 B2 5 RU) PMg s T PM g R348 575 4 RGO AT A O T (32 4), IRE(1~16 m) =i
PM,s Fl PMyo FHIME 515 d R B R AR R R, 32~96 m mE L IEMKEK R, HEEE 80 mi, PM,s
1 PMyo FIME 5575 4 REIAH S B, MR REUA R 0.717 (it @ = 0.001 £346) . 78 H Ji K AT B2
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TR AR AR SR IR, X KGR 2] —E IR ER, 33 1~16 m & PM,s Fl PMyo “FIME 515
RBOHIHEL 2, T 32~96 m = B A2 B S Eb i/, o ROk EE T .

Table 4. Correlation between average PM, 5 and PM4, concentrations and pollution coefficient

3 4. PM,s F1 PMyo iRE P IE S ISR ARIEX M

.
=]

B

1m 2m 4m 8m 16 m 32m 48 m 64 m 80m 96 m
P M;5 -0.299 -0.167 —0.083 -0.186 —0.100 0.505 0.265 0.576 0.714 0.634
P My -0.339 -0.263 —0.193 -0.225 -0.200 0.397 0.221 0.529 0.719 0.660

80 m mIERT, KER KA b PMys Al PMyo W BESFIME 5 KR 2 AR, RIKGEAE K, PMys
PM o ¥ BT 358 FEAR (IS ) o Bt BE B g R8s KRR N R, 1] 3 FIR A0 KUK ) AS [] R X [H]
M PMys Fl1 PMyo W FEFIME AR WAETE B, WA, B KGR AEE, PMys F PMyo P35 230 H 5
T TR TR Y, A EXGE 4 mesT X R, KGO AT B TS S iy B, R PM,
FPM o ¥R 2P IME 5 XU 2 U DG C R, BT G M5 2% AL A 2 SOK IR A = Al il 5 XU ) 4k
SEIENN, AR S X IR B K A5 YR S IR, B PMos I PMyo (B 3G, XS K2 8
m-s ' LB, BRSSP EEEA, HETEESANEREMACREE NG, SE PMys Al PMy,

R PE T EHE R ] o

200
180
0-2m/s 2-4m/s 4-6m/s 6-8m/s 8m/sPL I

160 F
140
120 F
100 F
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60 F
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0

5 YR (pg/m?®)
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=PM = PM

2.5 10

Figure 3. Variation diagram of pollutant concentration in different wind speed ranges of north wind
direction at 80 m height
[ 3. 80 m mE ALK [a) 7 [B] XUE (X (8] 5 497K E L E

4, &5ig
ST LT & S8 WIS 2019 4F 12 H~2020 4E 2 F R RGE SR BT /M7, 13 DL R 4518
1) ST RIS 55 2557 SR 50 52 0 5 0 AR AE, BRI/, R, A [ 7 FEE Xk

HAL BRI —E % R
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2) ENGEB YL EL o 9 0.225, KHLE BN RGE BT TEEL o 4 0.075, KU1 HS Mg 2 R
PR &R, WEBR, KUPRIREGE/N, BT XK, & 2mEZRTSREERR S, 8555
F] MR g T — 8, RURFRH iR/ .

3) i BEEAT A AAE K PEAL IR ARAR KA A 3, B XUAHATR KU (SE SSE Al SSW) S {I% )2
AT w0 )=, PEAET7 MG )Z A 2 0.3 T Jz e RO, XU P e b B AU 3 1 2R R o0 X [ S 3] — 5
FREERIM, SEORE SRR RSE —E R ZER.

4) & TG G R A AE I TE AL R AR T KA, 5 3% R0 i B RO AE GG &R, Ui BH Bl A o B T
BEARTV5 LA 005 H

5) PMas Ml PMyo W V- I9MH 575 G REGH M = 4 TRE, MHOCIESREF 928 80 m &/&. 80 m &
fE EXGELS PMys Fl PMyo W BESFIME KA R FAHGCR, HTALEE 2 50KE =ML ER, S8k
AR PMos F1 PMyo 3R FBESFME R ILH G R FiFh e T R R

5. g

F T R B K B b, BT A2 X 0 KU 25 LR g 52 A Hi o A S0 St % [X X
RS AEAS AL I AT BET 0T, o BE R 1 JE R R A B L SR B 20 VR, 3 TR IR R SRR i
RS HL AT 5 8RR 2 FF I — 25 IR 7T -
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