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The dispersion of airborne pollen and its relationship with major climatic

parameters in Shijiazhuang
LI Ying, LI Yuecong” , LU Suqing, XU Qinghai
College of Resources and Environmental Sciences Hebei Normal University; Key Laboratory of Environmental Change and Ecological Development of Hebei

Province , Shijiazhuang 050024, China

Abstract: The airborne pollen analysis results in Shijiazhuang indicate that the characteristics of airborne pollen
assemblages are generally similar from 2007 to 2009 with arboreal pollen dominated pollen assemblages in spring and
herbaceous pollen in summer and autumn. In pollen assemblages, local pollen types (e.g. Juglans, Pinus, Populus,
Platanus , Rosaceae) account for sixty percent of total taxa, and more than eighty percent of pollen sum; while regional and
extra—regional pollen types (e.g. Betula, Quercus, Ostryopsis) account for forty percent of total taxa, and less than twenty
percent of pollen sum, suggesting that airborne pollen mainly coming from local vegetation, while influenced by regional
vegetation. In addition, sorted by the change of pollen influxes from high to low, Juglans, Platanus, Artemisia, Populus
and Chenopodiaceae occupied the top five positions in Shijiazhuang. If you are allergic to these pollen types, please take
care in the periods of their high influx values. The CCA analysis results between pollen percentages and climatic parameters
show that the pollen percentages of most taxa are obviously influenced by wind speed and vapor pressure. Wind speeds
usually have significant positive correlations with the percentages of Pinus, Quercus, Betula, Juglans, Platanus,
Elaeagnus, Ostryopsis, and significant negative correlations with the percentages of Artemisia, Chenopodiaceae, Urtica+
Humulus and Compositae. Vapor pressures often have significant positive correlations with the percentages of Leguminosae,

Chenopodiaceae, Urtica+Humulus, and significant negative correlations with the percentages of Compositae and Juglans.
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Correlation analyses between major pollen taxa influxes and climatic parameters in different seasons indicate that pollen
influxes are mainly influenced by air temperature and vapor pressure in spring and autumn and by relative humidity and
vapor pressure in summer. No significant correlation can be found between pollen percentage and any climate parameters in
winter. However, the influxes of different pollen taxa are controlled by different climatic parameters in different seasons. E.
g., in the spring, the pollen influxes of Populus are only influenced by vapor pressure; while Juglans, Platanus show only
significant positive correlations with the air temperature of February to April; Pinus, Quercus show significant positive
correlations both the temperature and vapor pressure; Pollen influxes of Poaceae and Cereals show significant positive
correlations with air temperature and wind speed. In summer, relative humidity show significant negative correlations with

the influxes of Pinus, Quercus, Platanus and Ostryopsis, and vapor pressure show significant negative correlations with the

influxes of Juglans, Ostryopsis and Rosaceae. In autumn, the pollen influxes of Poaceae, Cereals, Artemisia,

Chenopodiaceae, Urtica+Humulus have significant positive correlations with temperature and vapor pressure.

Key Words: Shijiazhuang; airborne pollen assemblages; climatic parameters; CCA analysis; correlation analysis
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The airborne pollen percentages in different months from 2007 t02009 in Shijiazhang
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Table 1 The peak values of percentage and influx and appearing time of major pollen taxa in Shijiazhang

=

43 LU/ %

SRR/ CRE - em™ - 15d71)

TERI A Percentage maximum Influx maximum
Pollen taxa

2007—2008 4F: 2008—2009 4F 2007—2008 4f: 2008—2009 4F:
WAJE Pinus SA¥—sS HIK 144 SHIK—6 A% 500 S5SH¥—SHIK 251 5 H@W—5AIE 81
BRI Quercus 5A¥—s HIE 165 4 HAKE—5 A% 185 SHW—S5SHIE 287 4 AKE—5 AW 178
%)@ Populus 3AVI—3HIE 93.6 1AIK—2HIK 720 3HW—3HAI 449 3 AW—3HIE 330
HABkIE Juglans 4 AI—4 AJE 515 4 AW—4 AJKE 440 4AW—4 Ak 613 4 AW—4 AK 1213
B AR Platanus 4 AM—4 AR 286 4AWI—4HAIE 445 4HW—4HIE 340 4 HPI—4HIK 1225
RAEYIRAFL Cereals SHE—6HIK 379 6AW—6AIE 515 5SHK—6HAIK 162 6H¥—6HIE 54
& Artemisia 9 AW—9 AJE 50.6 B8 HIK—9 H¥ 72.8 8HIE—9H¥ 416 9 H¥I—9 AIE 390
FPB} Chenopodiaceae 8 HWI—8 HIK 61.4 7HW—7HIE 539 S8AHIK—9AW 145 8 AIK—9 AW 105
IR+ HENE Untica+Humulus 8 HE—9 A% 381 9H¥W—9AK 183 8HK—9AW 367 9AW—9 A 121
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Fig.2 Airborne pollen influxes in different months from 2007 to 2009 in Shijiazhang
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Fig.3 Airborne pollen total influxes in different seasons from
2007 to 2009 in Shijiazhang
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THOL R e ke BB AR R EE
PL Je R ORAR AR SRR AR 49 P RHE
FERABE SR A S A, X M AE R, o R e ALY
59.8% HTEAERY AL G b, 5 AERY BB 80% LA I, i
AH 214 b 40495 2 ) PRI 114 5 i s RAE I AR AR}
SRR MERTE ARIR R TR AT R S
33 ARHE T RAE 28 BB WA, S DXIAEH , b7 B
YTE A 40.2% ABAEAE Y AL T, ARk B
20% AT, H A R Y R A BRI SRR + 4 L A5 FA
FEW 22 UL X JE A L MEAR | AR s A AR T8
LR Z W TVEEILX, Wos e dl & FEZ
4 iR T, (RO 1 R AT L A5 M ) DX AR A X 28
AU GH —E R,

AE 20 20 80 AR, BE AT 2 X A A T A
SACKYRUA AL AT IR A I 5E . WA A o
HOZE AR B %F 1985—1986, 1986—1987 5
1988—1989 4F- A3 5 JE i 28 S ALKy 4 itk A 7 1 9 A
78, MR A RIE S SR HIERP S i, H
1 1985—1986 425 AR & 4 B R AU IR R
Wlg (17.18%) )i (12.87% ) ARAFL(10.01%) |
MlE ( Salix) (7.96%) . K ¥k + 7 % J& ( Cannabis +
Humulus) (7.5%) ZER}(6.85%) W& (4.95%) M
J& (Sophora) (4.2%) . & )& ( Carex) (3.6%) H& i
J& (Firmiana) (3.15%) , FEEAE R B E R RA
BE FERHEY AR i H R R T gk A
PO AR VL EAEAR 5 PR A 2 P IR R A
BLR T DX 2 AR AL Tl A7 B | MR 45 L 451 P R
%o ABFR SR, #A FET 2007—2009 P42 S,
AEK5y 38 2 bR B HE R B0 10 AR B Ak R
(17.87%) BB AKIE (13.67%) &8 (13.29%) %
J& (10.86%) FEFL(6.68%) #tkF}(5.75%) SR+
AR (5.02%) FAE (3.88%) KRB (3.70%) RAE
WARAFH(2.39%) , HET 20a 1T, AP E BB A
JEACRHERY BA S m0 A B 3 A 08 R A BHHEN
JERs B &R R, M@ RS & R AR, B8 R 10
O JE R AR IEA TR, X 5 R A A A
Bl 22 52 o, (H T 3 22 14 J DR S AL R 4 ol 2 11
WA, Hoh AR R KR B IR R N
A RIS HE ) 4y 5 B 4—S A S
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Sy B A P A IR T R AR R 4 A R I R
SRR A S IR AR SCHEIRT 18 4~ F
PR R (5 BE B 94.67%) , R Z 00 i
B T EE (MRPP) 383 T R EAE M 2R
43 L5 R R 2 AN R AR R Y e o R
BEPY S ZERW AR TR Y S S AN E 4
Lt 538 A TR B 3 25 7 (P<0.0001)

St — T E TR 4 & 2R
A5 PR, I8 FH S50 37 43 BT ( CCA ) WI935 19 40
KR BEREIR (R 2) M AR FEZK
R IR KoV 5 M (5 X B e 3 IR AR O, S A
BB OC) R 5 KREA — & IE

M, SRR EMCER K, LFFEREY (Monte
Carlo) KB F W H A X # (P =0.002) JKIKIE(P=
0.006) 5 EEAL K I H 43 & W AFAE i B A O, R
IR(P=0.468) F&/KHE (P=0.928) AXIRE (P=
0.582) YAl R e, PR I A S BORUGE | K95
5 EEAEM IR G 4 & AR T-ESUF R (F4),
SLRANE e MERE MR BB AR
IR | RRE R 345 NG 5L 2 IR AR G, s AR AR
2 SAC B N T R 2 R R
JR+HE R | 45 FHAE RS A W 4 5 AU 2 S A
K, Foh BBl SRR+ A B R 5 KRR A B 3 IE A
5 AR BB R 5K PR AL U oG A 2
XoF G 7K 95 HE A I o A J 3, 2008—2009 4F B 4E

F2 ARE2007—2009 F=Z[EMESLES CCA FHER
Table 2 CCA analysis results of air pollen percentage from 2007 to 2009 in Shijiazhang

AU TS R A 5 R A

L A=
) . h‘%%ﬂﬂl dﬁa"[ﬂ? Inter set correlations of environmental variables with axes
HEFF 4l FHIE(E S HE R HlAE SC R £ r— Rk KR
Axis Eigenvalue Species-environment IR [k & HATE AR AU
L . Relative Wind Vapor
correlations Temperature Precipitation L
humidity speed pressure
1 0.320 0.807 -0.178 -0.272 -0.590" 0.710" -0.428
2 0.111 0.718 0.597* 0.204 0.183 0.312 0.566 "
3 0.063 0.381 -0.122 -0.093 -0.207 0.072 -0.080
4 0.027 0.365 -0.136 0.012 0.109 0.013 -0.048
O EMXXE @ FAMXXHE wHBHT — Wfh
1.0 1.0
Populus Populus
Artemisia
< 3
-z Z
< L <
[l egunfinosae !
k= Poaceae £
Cereals Cereals
2.0 Vitaceae 2.0 Vitaceae
-1.0 . 1.5 -1.0 . 1.5
i1 Axisl i1 Axisl

B4 FAEKE2007—2009 FEZHEHERERE KKERN T-value T E
Fig.4 T-value biplot of main pollen types and wind speed aqueousvapor pressure from 2007 to 2009 in Shijiazhang
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SIZAE R (1.5 m/s) BS T L —4F (1.4 m/s)
A, HAh, RS T 3L 2007 4F 352 48 4} 3 i XL
U {E 2008 4F FRLIE(E () R 22— 2007 4 5 H
SERAE (1.9 m/s) B B 5 T 2008 4RI (1.7 m/
s) , WA A XA ) T 32 I BT 26 B9 0 s RN R S 1)
TERAEHRE , A HA R D IR

SRR AS [ 28 45 AN [R] 6 4 28 0 L A7 s S0
T, I A FE T PR R E AR R ALE R SR
[ 245 S 79547 T Spearman #5640 #r | 4%
W3,

HEHMNE R 55 R A B E
WM R AR A S 5 5 R R 12 0 3 A1
KHKFR, RN TR I SR BB A R
Yz b4 i R MRS 2—4 J
SARADCHE TR, A 5 B IR R R,
JE, T 2008 4F 2—4 H IR S EEFT AR
W AT, Z AR E RS AE S 2—4 A
By KRR 2 8 3 IE A5G, 2008—2009 4F S
2—4 H/KRE R & F L —4E R (& 3.5 hPa) , 7]
RESZIZ AT JE FNER A JE A6 93 1 o A e 11 2 B2
K, BeAEAA RS AR E R IE 5 SR IKIA
JEELIEAISE, 2008—2009 45 B B 7 45 11 A9 R B (A%
2.1 °C) AT BB AR B FNAR JE A6 K & MK, FLiAF
B TR ACAE M A (R B i A BB SRR, b, AR
Y AR RERARE RIEVARAR S H RS K
AR IEA, 58 ZE S # 4+ 5 R Sk

B2 S A0 & m AR, AN Y bl S
SRR F IR A 0 AN TR+ o 5 XUk 22 A
Ko ARAKEY) AL A 38 12 M 52 S A PR 42 o1 B 4
Hbn g ARE BIEEE AR T I8 35 5 A 2
TR, BIBEE SRR SR TRk 5K ISR 2 11
M, AT BRI 45 R —80 ) 2008—2009 4 H
ZAIRAC (K 0.8 C) FEKEZ (£ 272.1 mm) M
X EE R (15 2.8% ), ASFI T AR R RIAT LA 2 R BRI
TG B A6 A B 9 F 4] fig 2 5 8 2008—
2009 4F R H BRI T 4 HERBAIER
i AR I W AR SR

FhZe 2z S AE B v B B AR RE ) A By 2SR, I 2
RAFE REYIRAEL &S FER SRR+ R
5 KRR IR, 24 BORAS BRI SRR + 2 5
JEIR SR KRR IERE, /A X b i X Bk ZE
A SACMIF TN KA R 3 e R B S S
KPR XTI BE | R K e 5 IR AR G, 5 XU 2 17 A
Koo AAATIFFE 7 B ZEAE B3 38t 5 AH X B | AL
FASEA A 5., AT BE -5 F 5T I B A7 5% 1 T Bk 22 A0 R
JEAEAN B B RGH A AT OC . 2008—2009 4F Fk 2
AEW EGE S = T 2007—2008 4E 5 S R TR
i 25 U0 AH G, AR AR I S 45X LU i AR Bk 2R
SR (0.7 °C) KV (1 0.1 hPa) , X AT fE
JE i X LR RN

P& S E R & B AL, 32 AR 28R
HEXFEREN P,

F£3 ARE2007—2009 EFEEXHRBARSHENEE ST HESIEEFHEXS

Table 3 The correlation between the main pollen taxa influxes and the climate factors in different seasons from 2007 to 2009

" 72 Spring R 2 Summer

1R AR KR HXNREE KRR
Pollen R Bkt A R ki "

- L Relative - Vapor - o Relative . Vapor
laxa Temperature Precipitation . Wind speed Temperature Precipitation . Wind speed

humidity pressure humidity pressure

FAJE Pinus 0.839** 0.377 -0.231 0.549 0.790 ** -0.016 -0495  -0.593* 0.324 -0.473
HRJE Quercus 0.796 ** 0.395 -0.207 0.61 0.760 * -0.079 -0.107  -0.565* 0.379 -0.396
Y& Populus -0.370 -0.129 -0.406  -0.061  -0.758* 0.011 -0.232  -0277 0.181 -0.153
HIBkE Juglans 0.079 0.08 0.055 0.152 0.176 -0.462 -0.374  -0.703**  0.379 -0.725**
BBAKE Plaanus 0.273 0.197 0.03 0.316 0.333 0.071 -0275  -0.445 0.368 -0.335
R Rosaceae 0.321 0.326 -0.103 0.419 0.406 -0.316 -0256  -0.534 0.484 -0.561 *
BT IR Ostryopsis 0.685* 0.178 0.067 0.438 0.867 ** -0.144 -0.558*  -0.683* 0.567* -0.598
WAMT IR Elaeagnus 0.565 0.222 0.049 0.445 0.675" -0.022 0.036  -0.215 0.446 -0.293
e HRAF} Poaceae 0.663 * -0.13 -0.463 0.684*  0.506 0.159 -0313  -0.192 -0.115 -0.143
RAEWRAF} Cereals 0.809 ** 0.139 -0.681 0.793**  0.462 -0.341 -0.324  -0.467 -0.088 -0.434
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H % Spring K2 Summer
IR AR K FEX R KRIE
Pollen Al Wk i . R vt Rk i ) R
o Relative . Vapor oo Relative . Vapor
taxa Temperature Precipitation . Wind speed Temperature Precipitation . Wind speed
humidity pressure humidity pressure
B Artemisia -0.176 -0.258 -0.455 0.213 -0.333 -0.313 0.093 0.363 -0.28 0.121
#F} Chenopodiaceae 0.455 0.049 -0.576 0.602 0.261 -0.209 -0.049 0.335 -0.385 0.126
FIRAAERE Utica+Humulus — 0.345 0.049 -0.224 0.377 0.394 0.03 0.047 0.432 -0.564 * 0.432
Tk #Z Autumn A2 Winter
%k - -
. . S KB ) . R X KEFE
Polln o mkg IR gy AR g g MURE g AT
. Relative . Vapor o Relative . Vapor
taxa Temperature Precipitation . Wind speed Temperature Precipitation . Wind speed
humidity pressure humidity pressure
FAJE Pinus -0.758*  -0.620 -0.345 0.212 -0.685 " 0.370 -0.119 -0.624 0.624 -0.273
BRIE Quercus 0.127 -0.325 -0.260 0.733 " 0.176 0.097 -0.448 -0.286 -0.036 -0.207
)& Populus -0.117 0.118 0.350 0.153 0.092 0.178 -0.845 " -0.608 0.171 -0.608
HIBkIE Juglans -0.055 -0.006 -0.103 -0.103 -0.091 0.224 -0.300 -0.588 0.370 -0.394
BEAR Plaanus -0.188 -0.288 -0.224 -0.188 -0.164 0.018 -0.375 -0.164 -0.188 -0.176
H 4} Rosaceae -0.669*  -0.228 0.164  -0.219 -0.474 -0.030 0.420 0.365  -0.182 0.340
JERRFIE Ostryopsis -0.529 -0.642" -0.574 0.455 -0.693 0.000 0.151 0.109 -0.007 0.102
WHTI®E Elaeagnus 0.387 0.491 0.153 -0.595 0.215 0.436 -0.101 0.202 -0.178 0.423
IRHRAF} Poaceae 0.733* 0.632" 0273 -0.273 0.697 * 0.176 0.263 0.079 0.236 0.055
RAEPIRAF} Cereals 0.709 * 0.546 0.309  -0.091 0.758 * 0.236 -0.238 -0.697*  0.564 -0.430
B Artemisia 0.842"" 0.620 0.236 -0.067 0.794 " 0.103 0.150 0.042 0.248 0.018
B Chenopodiaceae 0.782**  0.546 0224 -0.067 0.782**  0.018 -0.375 -0.345 0.055 -0.333
SRR Untica+Humulus 0,903 " 0.767** 0467  -0.236 0.903**  -0.091 0.320 0462  -0.377 0.450

# % 78 0.01 AP FEMK LR ; =+ 7E 0.05 AT RFMK(LFMK)

5 #ig

(1) A FET 25 S AL LB Z A ) 46 30 52 i
ek AR B 2 5 /R R R R
A3 B LATR AR AR Ry TR0 LA B A AL M Ry T B B
U, 25 SRR AR, Y b AR R 7 AR Ry K
80% LA I, IXIAEH i 20% AT

(2) ARET S A BB PR 22 5 A K EAR
A EERRAGFEER, VETEIGE,
s EZ AR E BB ARE , F 2R E M
KIE BRIE , FAREW R RIEDRAEL, B AR
VIR UAERERIR T2 EE R SRS

(3) BEIR T SR AR S | R AR
e I BYHE P 42 20a A & A — & 221k, HEFE R 10
PRRUCH iAMk R B AR SR e R S
R+ R AR ARE RAIEVARAFE, Hrh s AR
J& R AR SOOI Ry T HE Y B R R, R
- AR A BEORE S5 E LA B A A
YEBR

(4) &F2 ALK A 52 KNG 5 7K 7R 52 i B

B R 2RI AR5 X8 L 3 A R
ARLAEH W R AR 5 X B 2 R S, B
ARL SRR+ R KRR B W IR ARG 46
B 5K B B TG

(5) AN[RIZ 1Y AE A 1 1 55 U R 1 B AT 5 0 B
R, HINEE B ARIR LR T A 2—4 AR K
TR IEAR S M@ MRS 260 5 4 21Ul KR
BIEHK, REARAR AAEMARARH S5
WL TEAR DG . = ARAAE Y A6 5 A X K
TR, PR A0 5 KR
RIEAR S, &k a5 A N TSk
e
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