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Influence of meteorological conditions on the wintertime air quality in the Guanzhong basin
during 2013 to 2015
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1. School of Human Settlements and Civil Engineering, Xi’an Jiaotong University, Xi’an 710054, China

2. State Key Laboratory of Disastrous Weather, Chinese Academy of Meteorological Sciences, Beijing 100081, China

Abstract: Background, aim, and scope Rapid industrialization and urbanization have caused severe air pollution in the
Guanzhong basin (GZB), as reflected in the severe and persistent haze with extremely high fine particulate matter (PM, 5)
frequently engulfs the GZB, particularly during wintertime. Numerous studies have demonstrated that the air pollution
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is fundamentally caused by excessive anthropogenic emissions and unfavorable synoptic situations. The meteorological
conditions play a key role in the formation, transformation, diffusion, transport, and removal of the air pollutants in the
atmosphere. Recent advances in understanding the role of meteorological conditions in the air pollution formation in
China have mainly concentrated on the regions of Beijing-Tianjin-Hebei, the Pearl River Delta, and the Yangtze River
Delta. However, only a few studies have focused on the impact of the large-scale atmospheric circulation pattern on
the air pollution events in the GZB. The large-scale synoptic pattern has been found to generally steer the transport
and dispersion of air pollutants in the GZB, providing favorable (unfavorable) conditions for pollutants dispersion
(accumulation). The purpose of the present study attempts to investigate evolutions of the air quality and its relationship
with meteorological conditions in the GZB during the wintertime of 2013 to 2015. Materials and methods Using the
NCEP-FNL reanalysis data, through analyzing the synoptic conditions at 850 hPa and the surface level, the large-scale
synoptic situations influencing the GZB have been categorized into favorable (“southwest-trough” and “southeast-
high”) and unfavorable conditions (“north-low”, “southeast-trough”, “southeast-high”, “transition”). Together with air
quality measurements, we have further explored the evolution characteristics of the air quality and its relationship with
the synoptic situations in the GZB during the wintertime from 2013 to 2015. The 24-h precipitation data during this
period has also been used to find out its impact on the air quality during the study period. Results The observed average
PM, 5 concentrations in GZB during the wintertime of 2013 to 2015 are 159.5 pg-m >, 74.2 pg-m ", and 101.8 ug-m>,
respectively. The classification of the synoptic conditions in the GZB from 2013 to 2015 shows that favorable synoptic
conditions have substantially increased in 2014 and slightly decreased in 2015 compared to those in 2013, which is
generally consistent with the variation of PM, 5 concentrations in the GZB. In addition, low-level basin-wide average
wind speeds and the daily PM, ; concentrations exhibit a good negative correlation, which explains the variation of the
daily PM, s concentrations under the control of the same synoptic situation. Analyses have also indicated that the wind
speed has potentials to dominate the air quality irregardless of synoptic situations in the GZB. Precipitation generally
efficiently washouts air pollutants in the atmosphere, but does not constitutes the main factor to lower the PM, 5 level
in GZB in 2014. This is mainly due to the small daily precipitation amount and the fewer precipitation days with more
favorable synoptic situations during the wintertime of 2014.Discussion Favorable synoptic conditions effectively
ventilate the GZB and substantially decrease the PM, ; level, improving the air quality in GZB. However, under
unfavorable situations, persistent and widespread haze with extremely high levels of PM, s frequently engulfs GZB.
The occurrence of extreme pollution episodes is primarily caused by the air pollutants accumulation from the previous
days and the extreme low wind speed. The wind speed is the main factor to determine how much air pollutants could be
dispersed or accumulated, which in turn affect the concentration of the PM, 5 level in the GZB. Conclusions Synoptic
situations significantly affect the air pollution in the GZB during the wintertime of 2013 to 2015. Generally favorable
synoptic conditions result in good air quality in the GZB and vice versa. The classification of the synoptic situations in
the GZB from 2013 to 2015 has shown that the evolution of favorable synoptic conditions is generally consistent with
the variation of PM, ; concentrations in the GZB. In addition, the persistent unfavorable synoptic conditions lead to
rocketing of the PM, ; level, while the increase of favorable synoptic conditions decrease the PM, 5 level overall. The
meteorological elements, such as the wind speed, can substantially affect the air quality in GZB. Since the precipitation
over the GZB in the wintertime is overall small (smaller than 20 mm during the most of the years), and the precipitation
days are generally less in the year with more favorable synoptic situations, the wet deposition process is not the main
reason for the low PM, ; level in the winter time of 2014. Recommendations and perspectives Since the classification
of the synoptic situations are mainly made at 850 hPa that influence the GZB, possible uncertainties may exist in the
current results. Future study may include synoptic analysis on more levels and at more times. More quantitative studies
are necessary in the future study to improve the understanding on the relationship between meteorological conditions
and air quality and provide guidance for the air quality forecasting warning.

Key words: meteorological conditions; air quality; fine particulate matter; Guanzhong basin

DOI: 10.7515/JEE201706004



518 M BRI 24

KA TG GL W vk B 2 i HE TR 5 RSO 35
e E e 1y, AR B T Y g A T
ANF T KA G 800 K ATE Fami A 28 35 1 HE
IR 3 (Ziomas etal, 1995) . KEJEHEM
EARTGRWRIE L. Fedl . §R Rk Mg bR
F & (Seaman, 2000; Solomon et al, 2000; Bei
etal, 2008, 2010, 2014) .

BT, KRAIEHEX 2 a0 A — L
WY FMEZERFFEIN 2 (2002 ) X520 0 5T b X
KA G B M T R SOE At A7 b, JFRs b oK
SIE G IAF T 15 G 8OmA ) T75 e 4
BRI, Horp 21l 32 IR R AU il i
HTAT 5 5 25 B X 2 s M TR R A AR, =
EQUE SRR/ AN - S S Sy N R R S
KA KA, REEESE (2010) BFR T RigThi=s
A S RFER LR, KIAFZETZ
AR AIE SR, JF4E 5 2= Bl < g
W Z W R RS, EHA =TSR, &
JERT MR RFIEH G BRI RN A, 5K
ZAE (2011) JE A% b nt g UL RS AR fb #a 5 K
SEHZMBRRITHR, BRI LEREZKR
SIE ST IT e v G W VR B . AR IX
R R RGN, AR TR Y EG ST
U J5 Y R AR, A RIR SRS, FEe%F
(2007 ) i3 Xk 2004 4FJb 50 4 X & A 59 PM,, 15
PRSIEHMWIBTE, BE T PM,, 15 R R AL
FEREM TR R T &85 R RAEHFE
o sREMEAE (2016) XF51HE 2014 4F 2 H b5t
X—K PM, s 15 Y RSB ST, BTG G
SOITR] b 5T b X 37 Hb T e 3 R il 0 . BRI
K4 (2008) 434 T 2000—2005 4F 7 HiL X () K
BB HX G, EREBE 5
P H R A B B B PR E, H 5 IX
P SMERIEA RGP — S0 F48 By Ui Y
HPEi v i R | A7 A e s AR B AT Al A i o
TS HbIX 23 TG L i EEERAE e TR (2006 )
5T 2 2R R KO b 5 B DX R AR 52 T i AE 5T
GEIR R IR KA TS P ki AR, JUH:
XTI BRAVE i A B i o Zhang etal (2012)
f#i [l PCA ( principal component analysis ) /5 KK
SIEHS RHILZE, IEEFSE T It X R R RS
WGBSR KER, BRI HERMLERI
15 G W AR A FE AR Bl J) . Zhao et al (2015 ) i
FIIH WRF-Chem 523X FHUILIM GERE 737 6 o b X K

DOI: 10.7515/JEE201706004

%81

RBERGANXT BRI, $5 H RS B 8
AN BB AT WA AR FE LAY 520 . Bei et al (2016a )
PR ASIEHEIT R TG Y I TS, il &
W43 28 B 5 A 56 i X & 23 R B () RSB 344y
RS, IS H R S ol DX MR OR AE $AE
BARZ, HAp AR TR AY 8, WA
FITI5 4L B P #5., Bei et al (2016b) A EHL T
— R EVG YR R AT R, 25 SR I A fA] Y
RKATHAEHE AR F 15 Py sl ks, Wi
R HURHERS A, DWHERCIR T D 90% LA LA REfil
PM, s #EiAF] 35 pg-m

KT RATE AN 23 2 i 5% el PR A o S B2 4
WP AN X, DGR X G F X O T
SRR KL, AR Bei et al (2016a) H11Y
TSI, 482013 —2015 4E A4 2 e
X RATEHIAT o050 25, 456 R A5
MZERL, WY 2013 —2015 4F A A] 4 =0 i IX <,
GAAERT s AT LA RS2
1 #EEARZE

SC A I R O H L X 33 A LI 35 1) 28 A
AR A CAQI £k, fudh O,. NO,. SO,. CO,
PM, s FIl PM,, ) H v ] 2 O35 9 it 4 4t Chitp:/
datacenter.mep.gov.cn/index ) , U457 HEF N H
I

KSR FH Bei et al (2016a) H W42 0977
A ul ha aB - AN S U NS W s T A S | | PR 39
FEALERAL . AEVERE A, SRR AL, ol PR A
R )=y A S P 28 Y (B O I o A = st 1
SERZM P HLIX () R RS AR G, HHEEEXR
SKEAG S Kb X AL E . B0, 24T
X 32 B SZ AR () 5 ) LA IR (R JL B, X2k
REEEMiAn s h REIGERA” ;. “FRp A
R o b X 32 A7 M 1 52 ) ELAS A 9 2R e
] “REPY R ALY R oSG DA TRE R A
VAR I “REARE R Rom b IX A F &
FEAREE S Cab VAT R OC T L XA T AE s
Z A RO B AT T A Rl R AT R
TN XA TR R BT R . Bei et al (2016a)
M HE— 25 FE R VY B RN 5 R AR B TR SO AT AR
SIEH, JEAREACER A A AR R R A
il 2 e TR R SR AR RT3

SR, I RATE SR M LA B, 0 Ap
VLA WRF-Flexpart 1525 B Hif 1) P00 A5 HU 45 SR X6)



AR, 2. RGN 2013—2015 4EAZE e Hhbb [X 23 i i 5

LEECSE 7/ b peen) L7/ BB X s T R ST PO R N CI PN
FEHTT BT 19128 Sh B — 20 e KU H 2k
B, fln: SRS X ) EER RGN
il o s 282 o) R G g A AR I, P Bt e TR AR AR Y
RAIEHBA T 15000 RBL, FAE VY R R ~E
PP TR p s O M TS R Y i, WRE-
Flexpart BRI T2 sh 0L, HBNZEA
AR ) 2 AN IR IRE, U R A SR OB O
VUG, ez N R BeAh, %oy Tk

_J40°N
35°N
30°N
~|25°N

: Cho
a MR A
North-low

“20°N

A IERRK IR R, BEK TS Qe B T B
ER. B, i RAE St i s K R
KA, =R & s AR RIS

ETLERRIIEHSEN T L, FH
NCEP-FNL f4rHr e}, #7308 2013 — 2015
HEA TS b IX 850 hPa 28 T I 1 K37 Bz £ 34
R, RS X A RAE S N, B 1
X Ry iR S KA TE ) 850 hPa IR B A #

1

40°N
35°N
30°N
']25°N

‘*,«////‘/,«/\AA_.AZOON
“ L 2

40°N

35°N

30°N

25°N

AR
o FE AR
Southeast-high

20°N

110°E_ 120°E__ 130°E

40°N

Sl ‘k o
K K ‘\\_\-\._\..\_\-\—
: ST,

35°N

30°N

25°N

20°N

120°E

130°E

40°N
35°N
30°N

ZJ25°N

20°N

S A AADASS

Do

L Southeast-trough

90°E

100°E  110°E_ 120°E  130°E

35°N
30°N
(S - < AN ZSON
\&( B A A AR B el
xS \ Mmm by e AL
o DI oo BRSSO TN,

SEAN )~
Lkl oS L

LERIBRRI LXK, FE RS T 1500 m (&85 (1A Beietal, 2016b) .
The red filled circle is Xi’an. The orange shading represents the terrain height over 1500 m ( Bei etal, 2016b ) .

B 1 XX SERSIERT B 8 i) 850 hPa KUz K o e B (17K 43 A [

Fig.1

Composite distributions of winds and geopotential heights on 850 hPa at 08:00 am BJT for the

six synoptic situations

DOI: 10.7515/JEE201706004



HoERIATEZ 4R

2 HR5ITE
2.1 XX PM, iRERMZHES

2 2013 —2015 4E & F K rp i [X 5 ik
o CALFEPY 2. 0. P, ). B ) &KX
FASETTF I PM, s WY H ARk #, nfLIE
W RN B X () PM, 5 6B (1 AR A 4
FAR—F, H X ) PM, s WP e ik, P54

FIE R AT B . 2013 —2015 4E4 2 i X
9 PM, s W B 43 3 R 159.5 pg-m ™, 74.2 pg-m”,
101.8 pg-m>, SEBLHSE] i TR AR IS A BT
Fa . 2013 4AEA T RAR Y PM, s R 3 e, R
PSRRI 400 pg-m ™ [YUE(E; 2014 4RREIARTY
PM, s i e IR, # KUE(E 76 250 pg-m> PLF;
2015 AEA PRI PM, s WREEA TR Z (8]

— i Xi’an

600 JEF Xianyang

400

PM, /(ng m—a)

200

=

VB Weinan

3

i)l Tongchuan

Baoji — P  Average

52 2013—2015 4EA 0 hiIX 5 Nk (P54

0 !
me m = m = m= N me m 2 2 me
N o — o NS N o — o N o N o - o N o
— N wa wa - wa a - A wa
& =+ = + S & ] " S & o = o 5
0k & ZB TR ZE B zZE ZE 2B
oA & & = oA & &= oA & &=
& & &
1) Time

TG JREH SRR ) BCHREEI PM, 5 WA

Fig.2 PM,; concentrations averaged in five cities (Xi’an, Xianyang, Baoji, Weinan, and Tongchuan) and average of
the five cities in the Guanzhong basin during the period from the winter of 2013 to 2015

2.2 REEBX PM, spAN|

TEXT 2013 —2015 4RAZR e H L X 1 RSB B
AT M o3 2 BEAE 1, XF 45 28 SR KA TS
BATRAEAT T 00T, AR R RAIEH BN
WA 3a R, BAEA RSB HFAFIR T
TESB IR 3b iR, BIRKE, 2013—2015
P45 S v i XL A ot e TR R AR G e O
PR 25 K A8 3 S0 25 43 03] 35 58.9% . 66.7% FI
56.0%, i 2013 4EF 2015 4F PN i 25 1R 260 1 B0
PR, 59N 44.4% F32.2%, 2014 4F
KB R R RSB RN E, R 34.4%,
2013 —2015 4E& Z= 5 il X LIASF RSN
F, Hep, ZAEAFRAIEHES 51 80.0% .
57.8% 1 69.2%, NG LIS, X5
HH X PM, 5 e BEAR R Y A F A — 3K

R T HE—BHE R RS PM, s W
IR EZR, IRAZMT T 2013—2015 4EL T
I H PM, 5 Vi B i 20 B 34 S B 1 R A ke
(K 4) o ATUE, ERAFIRSIERT, PM,;
¢ P AR A AR L — RS A A T AS ) AR 3
T PM, MR s Y RAIEIH A FIEL A RIS

DOI: 10.7515/JEE201706004

JEFES, PM, s WREEA W i T REEH, NG
W1 BT &S, PM, s MR YIS (R ) RTE A
FIRAIEHoh, MRAE— M b LA F RSB
o RREEBRIAFI R REH (RE=2K) &
i HAF X009 PM,  WREERREE I, A (R A RF4L
2B PM, 5 Wk BRI BIAR =5 17K F-. fildn: 2013
12 H 16 —25 H LA FIRIE A, fife
PM,; 1 BE AN - FF, JFEAE 2013 4 12 H 24 H
IEF 4771 pg-m” BYIEME, 2014 4E 1 H 21 H—2
A 8 ALK 19 RIAFI KR SIEH, PM,; 1k
JERSE BT FRER R, SR H % PM, Wk
WIkF| T 458.0 pg-m” (YIEME, A A REHA
TES SR PM,  WREEREMR, JF H2 5 — R
PM, ¢ W BE AEFREAE AR K. I, AR KAE
FRBAIG 2> i 4 F2 oG rh 2 MBI 1Y) PM, § TR EE
TR, 2014 4F4Z5 5 vt XA A RSB 3 KL
BN, (AR C T H X Y PM, 5 W65 B S RAAIE,
2015 42 Z5 5 v b XA ) RSB 351 RABOLIE Sy
WD, EOCHHLIX. PM, s MBS SOFGR 11T, AT,
5 G Hh b, DX A ) R SO ) RECE AL RE AR

iR 2013 —2015 4E 2 = 50 Pl X PM, 5 ¥R B2 AR IR



EE/] 57 uILJ

BIRAL, % AN 2013—2015 AT HHhIX 2 S,

KT A

60 s METEAL L) g T oI AR A
- 1 North-low S outhwest- trough Southeast-high
3 50 boR ) R 1A i 7 E 2
§D 20 7 -Tréisition -Southeast-trough Inland-high
g 403
5 .
2 ]
307
X ]
= 20
~:[ B
10
2013 2014 2015
100 b
] o 17 o A
N b Favourable Unfavourable
s 80
% ]
g ]
g 60
o 1
2 ]
40
=y 1
& 5]
3 20 ]
0

2013 2014 2015
FEfr Year

B3 2013—2015 4FLZ 0 P XN FERAIE B B
R (a) BAMFAFRIELM L (b)
Fig.3 Frequency of the six synoptic situations (a) and
frequency of favorable and unfavorable synoptic situations
in the Guanzhong basin during 2013—2015 (b)

23 RES PM, X &

B 4 AT LUE B, B A A S AR R SOE
T, PM, s MREEIY H V-0 R A R R AR K
%ﬁnmn3ﬁiu}q16—Qsaﬂmzm4ﬁzyﬂz1

H—2H 8 H, X—JrifaH AR FARFH KA
ﬁ%*@AﬁW%Xﬁimﬁ%%ﬁﬁ,%*ﬁ
i, BMEFER—RSIEHAT, PM, B H T3
BB SABRRES (EN) o ik, #E—L50
12013 —2015 4E4 ZE 3¢ X PM, 5 Wk H 21
ERGERRT ER (E5) , KIPM,, ki H 1Y
{855 5 v b DX P2 G 34 S B B i (AR GG R
R AERPH XA TR R ERT, %
Tl X - 287 XU ) R/ N B P E K PM, 5 RS
MR X TA R RIS, K i R/ e E
Y B AT i IX PM, 5 Wk B
B X FARFRASIEHE, R R/ NF P 5 e
Yivk 2R 20, IR E IZHLIX. PM, s VR E(H
MBS Had ] DU 1 PM, s WIS (M%) (B

R R DSR2 U AR AR () fEL. DI,
FRFIEH TN PM, 5 Y 22 [ AR A L1 112
FRGHR, K] DR — 2R U S H Y
PM, s WeJE AL

500 q)a
400 4
T‘E _:
2300: n
= 200
200 i ﬂ M\
A ]
]OO'_ »
0- T -
2013%12H 2014514 14rr2H
Dec. 2013 Jan. 2014 Feb 2014
5007 4
4007
‘T’E _:
= 3007
= b
%2001
= OO:
=9 ]
100 7 i
2014$12H 201541 A 2015¢2H
Dec. 2014 Jan. 2015 Feb. 2015
sooJJlET Il
4007
'PE _:
= 3007 ‘ ;
= 1
=< 00 |
% 1 O |
& E Wil / il ‘
100 M, ‘ i
1 HIH i
0°- - — ‘
20154F12 20164F1 A 20164F2A
Dec. 2015 Jan. 2016 Feb. 2016
W) Time

SFOFRAMRTES, MOFTIRAFIRTES, L OEERR
REk KA (FRoKdE >1 mm) o

Green denotes favorable synoptic situation and yellow denotes
unfavorable situation, and the red dots indicate dates with precipitation.

Bl 4 2013—2015 4750 Pl X H P24 PM, 5 kB IYIRF
[ 966 2 P B AL P R T
Fig.4 Daily averaged PM, s concentration and the related
synoptic situation during wintertime of 2013 —2015

2.4 I3 PM, s RS

N T B T % 2013 —2015 4F & [ K K
PM, s ¥ B AU S0, Xt 2013 —2015 4F & Z= ity
DX 24 /NS REK S AT T 53 HT (181 6) o S5 R 3K
2013 —2015 454 2= 3¢ Hh 25 b F- 4 11 24 /NGB R K

DOI: 10.7515/JEE201706004



522 M BRI 24

K U RSE T e TR, 2014 4F
KR HLIX B 14 REYFEK H, KRN
1.1 mm, B2 =4F P fiRMe. PN IR AR B
YRR AR IE N 2014 AF2 Z 50X PM, 5 e
DR BT

12
=005 r=—0.41 ~
10 2
400 £
2 8 32
£ 300- 2
S 6 5
= 200 =
= 1 l | i i\ 4 =
100 )
=
0 T T T T T T T T 0
o MY MYMY Mo CnEe @e e
o] gﬁﬁﬁgﬁgﬁgﬁﬁﬁgﬁgg
o cgsfsmegimaed oo ooy
N O g " 0T 0 -8 T 0OV DO T = O
SR 8T /SR T 8RR T &
[\l o [\l
B Time

K5 2013—2015 44X PM, s W5 -F-BIXGH
AR f
Fig.5 Changes of PM, ; concentrations and average wind
speed in the Guanzhong basin during the period from
the winter of 2013 to 2015

Pk e
Precipitation [ g

] FeK H
184 Precipitation days

FH Days/d

K6 2013—2015 R4 T Pl IXCRRAF IR /K H Sk i
(FE7KiE >0.1 mm) Y7254k
Fig.6 Annual rainy days and precipitation in the Guanzhong
basin during the period from the winter of 2013 to 2015

TEh, 2013—2015 FFAZ i X — I 18
KEHEKEE ITmm L E (7)), HPFLEIL
KINFEK KA, PM, 5 BB A A [RIFL B2 1Y T B
(E14) o 535F 8 REEKRA T PM, 5 MR B AT
TRE, E 7 AT, Ho s RIREKEREN D, 4
Wk 2014452 H 15 H, 2014 4F 12 J1 9 H ., 2015
42 H 27 B, 20154F 12 A 31 H &% 2016 4F 2 A

DOI: 10.7515/JEE201706004

%81

21 H, BKESMM 1.0 mm, 1.1 mm, 1.4 mm,
1.1 mm A1 1.6 mm, n0J UL /b () FE K A2 ffii5 Gy
YInue BEREAG, Hifth 3%, HP20144E2 H 6 H |
2014 4E2 H 8 HFI 201442 H 28 H, XJLKM
FsK &5 2.5 mm, 2.1 mm F1 2.9 mm, BIKFE
IR, AHX LR 4 XU 34 A i 2 XU L XU 4
AN, T O DX AR A, BN D 2R XU
B eyny 2R, AL, BEOK BT BRAE A
B TR RN, P HBIXSF-34) 3 mm DL
24 /NI K FTREXS PM, 5 ¥R B2 AT 520

5.0
= 4.0
2 1
g ]
:§3.0—_
5 ]
L ]
a 2.0+
ﬂﬂlﬁﬂlo_-
2 103
g 3 mml ]
= 00l Mlemmm e B mmm
ST T T T T T T T T T T T T T T
O > OO0 OO TN O D 0
SITTIIIIYI oo TAgFQRAaQ
—m A aagaagadaadaagaaaaaq
PIYIIYIYIIIIIIIIIIIIRIIIT
NN NN Mmoo o Mononeoneon oo oo
— e Tt T e e e oyt v e
S OO0 OO0 OO OO OO
AR AAAARAAATNAAAAQAAAA A
5.0
= 4.0
R= 1
:§ ]
:§_3.0—_
53 ]
o ]
a 2.0
ﬂﬂlﬂﬂlo_-
5
& ] D
= 1 o= i B s B = ]
00—7T—T1T T 717 1T T T T T T T T T 1
[ I =T e T - = B Bl S ) TR =T o IS =T o
S @ T g @ 7T 7 Qg gqQaq
-~ = = B~ = B~ = B\
N O e A o A e A s A A 4
+ <+ <+ <+ <+ <+ ¥ S <+ <+ <+ <+ <+ <
e e e e e e e T e e e T e D e )
S OO O O o 2 O o o oo o o ©
A A A 88 8 adaaadaaaaaadaq
5.0
E 1
= 4.0+
2 1
N
:§3.0—_
5 ]
L ]
a 2.0
UHEHIO_-
s L iminane_ B
MLOO_ [ /=
. T T 1T 11 T 1 T T 1 I
- o — = o — c - o — —
o B N I B B Bl
o o — —_ — [a\] o
S92 5333353353839 9¢8
R R R e R e B R e I N T e B s BT R
S o> 5oc 53232 2 9
(=
N QAN N QNN AN A
H# Date

K7 2013—2015 44T Pl X AR K H
Rk (B >0.1 mm ) 24
Fig.7 Annual precipitation for each precipitation day in the
Guanzhong basin during the period from the
winter of 2013 to 2015
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