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Research on Extreme Meteorological Parameters in Dalong
Economic Development Zone in Guizhou

LI Xiao, SHUAI Shizhang, ZHANG Donghai, ZHU Jun

(Guizhou Climate Center, Guiyang 550002, China)

Abstract; Under the global warming background, increasing extreme weather events and associated frequent
disasters cause casualties and heavy economic losses in China. Based on station data from Yuping and Xinhuang,
this study analyzed extreme temperature, extreme heavy precipitation and extreme wind in Dalong Economic
Development Zone in Guizhou. Pearson — 111, Gumbel distributions and other functions are used to fit and calculate
the extreme temperature, the design value of heavy precipitation in different time periods at 100 — year return
period, and the design value of extreme wind speed at different design frequencies and altitudes. The results
indicate that the design value of the maximum temperature at 100 — year return period is 42. 7 °C in Dalong
Development Zone. The design value of the minimal temperature at 100 — year return period is —10.9 °C. The
design values are 248.0 mm, 261.8 mm, 300.8 mm, and 327.7 mm for maximum precipitation in one day, three
days, five days and ten days respectively. The maximum wind speed that occurs at 100 — year return period at 10
meters above the ground is 26.7 m + s~'. The maximum wind speed that occurs at 100 — year return period is 42.
7 m - s~'. Design values at 100 — year return period in this study can provide scientific and safe solutions for
enterprises in the development zone, which can avoid and reduce the risk that extreme weather events causing to the
safe production.
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Fig. 1 Time series of extreme maximum temperature (a) and minimum temperature (b) in Yuping and Xinhuang
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Fig.2 Pearson — [l (a) and Gumbel (b) distribution curve fitting of the maximum temperature in Yuping
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Fig.3 Pearson — Il (a) and Gumbel (b) distribution curve fitting of the maximum temperature in Xinhuang

FUF T BT 58 S5 I 32t 1 e AR AR Bk &R
5], 2K FH Pearson — Il f1 Gumbel 23 i #4784, 3T
B 2 NGO st e I AR A AF — I, 455 DL
22, IS R 4, HIE 4 v LUE H, Pear-
son — [l ﬂl Gumbel ﬁ%ﬁXﬂ'EJSZ?'%H%ﬁ%F%%/E\AETH
B RS, JCH AR FE I R 43, Gumbel 43177 R
B0 2 Sl A e IS A AL G 25 KT 2 S
Ho R 2 A, BB G sk e I A
AE—i{H Pearson — T T145 45 5 MK F SCi{E, {0
Gumbel Z3 A TR 25 S 245 5 T S ME 5 2 A~
i A A AF — 18 {H Pearson — Il 1 Gumbel 73

-16
(a) .

g
éi -_— S V=L
= -10
-8
= -6
o -4 e N -

) . e

0 ]

0.1 1 5 10 2030 50 80 9095 989999.599.9
HWEZR/%
-15 -
© D
Cs/Cv =3
©
p;:E_ 10
r .
= N
¥ i T Tom S
o
0 .
0.1 1 5 10 2030 50 80 90 95989999.599.9
HER 1%

AT R UL T B ol e fi e P, 2T Al T
PRI H AR 4 A 7 25 1, T 2 X DX sl e IR i
FAF—BIHEOR A -10.9 °C.,
x2 FRFRERKEEE—EBZIHE(EME:C)
Tab.2 Design value of Extreme minimum temperature at

100 - year return period in Yuping and Xinhuang ( Unit: °C)

SN AR ity
5  Pearson - MI434i  Gumbel 4347 #Ef7{E
AR
L5 -10.7 -10.9 -8.8 10.9
wR -10.3 -10.5 -8.5 o
(b) 1 - 33
-10 v=_053
o — . Cv=-053
_6 ™~
. - \\\
) —
0 [~
2
0.1 051 2 5 10 20 50 8090959999.9
MWEZR/%
-12
(d) [TT 1
10 =g
s — = 0.
-6 -
4 : \"‘-«“
~
) |
0 =
0.1 051 2 5 10 20 50 8090959999.9
WEZ/%

K4 FEht(ab)HR(c.d) H&ESIR Pearson — 1 ( Z£) F1 Gumbel ( £7) 437 th £ &

Fig.4 Pearson — [l (left) and Gumbel (right) distribution curve fitting of the minimum temperature in Yuping(a.b) Xinhuang(c.d)

2.2 thumsEpEIK

et B BE B G s 1959—2021 4% JJj 4
1d3d.5d.10dmKREKE(ES), mES Fill,l
d 10 d sty e KRR 7K 28 IRAE 1960 4F 11 £ 57, 530
A1 226.2 mm . 316.7 mm( & 5a),3 d.5 d Hedmdr oK
Rk i h BLAE 2007 AF 987 5%, 43 1 245.3 mm |
279.9 mm( K] 5b),

.12 -

R TR B 1d3d.5d.10d
KB IK B9 RL R 51, R H Pearson — I Al Gumbel
SMATHEATING  THE 2 AN I s AN [R] H 50 K
RK e AR —BAE, 25 5 UL 3, /A il R 4045 O
6 (oA il A g ) . EATLIEH,BR 1 d
B KB AR A FUL A R R BEAR AN HAYR ] H AL
T RBFACE 3T BB 2 3 I ORI Bk,



7S

Vol. 46 No. 4 s

LI 2PNt

T2 XA i L SR

AR LA B SEIE A 2, 3% 3 T, 2
v ASE] H B K ¥ 7K B Pearson — T #1 Gumbel 43
A B A TR S R R F e, JEF il

350
g
P
I8

2 200+
%

(a)

B --1d - 3d

5d —10d

)| OB

K 100 AT VA At
=100

L5 >
L~~~ -\

2010
2014
2018

— e e e e e

&l 5

TR HEE AL 2R, P AR X1 d.3
d.5 d.10 d fz KFEK & AF— 83 HE 5 5k
248.0 mm . 261. 8 mm 300. 8 mm 327. 7 mm,

350

@ 250
KA 200

i

5d— 10d

2010
2014

EHE(a) H5(b) PR H 8w KR K A A A

Fig.5 Time series of Maximum precipitation in different durations in Yuping (a) and Xinhuang (b)

x3 ERFRARBBEAEXEFTF—BZIHE( R :mm)

Tab.3 Design value of maximum precipitation at 100 — year return period at different durations in Yuping and Xinhuang( unit; mm)

H %5 1d 3d 5d 10d
44 Eht EiE LBt EiE E B E s
ST B A K 226.2 222.2 234.3 245.3 245.6 279.9 316.7 285.8
Pearson — M 4375 248 241.8 250.8 261.8 265.8 300. 8 327.7 305.3
Gumbel 437 228.3 225.2 241.3 247.8 251.7 280.7 327.5 311.6
e 248 261.8 300. 8 327.7
400 450 —
_ 350 (a) o] g 400 e RE N
£ 300 e 235 1§ 330
DLEHj 250 2 300
& 250 e
gﬁ 200 N J? 200 ™
K 150 1 = [
% 100 e - o 150 S o
o s — S 100 -
50
001 1 5 10 2030 50 80 9095989999.599.9 01 1 5 10 2030 50 80 90 95989999.599.9
350 HWEZR/% WEZ1%
TTT 450 T
2 300 T N (i
£ Co/Cv=4.4 E350 CsfCv=> L
15 250 o
< 2300
& 200 & 250
X150 RN £ 200
= 0 =l I 150
= R = 2100 ==
50 - 50
01 1 5102030 50 80 9095 989999.599.9 0.1 1 5102030 50 80 9095989999.599.9
HER /% HER/%

K6 F5# 1 d(a) 10 d(b) FEETSE 3 d(c) 5 d(d) FRFEAKE Pearson — 1l 73 £k 015

Fig.6 Pearson — [l distribution curve fitting of the maximum precipitation of 1 —day (a) |

10 —day (b) in Yuping and 3 —

2.3 WisRiE
2.3.1 WRER (TS HLIE) (GB/T
35227 = 2017 ) % e WLk R St o - M <
BRI B 10 min 38 2037 547 ]k (1 B B, I3
SEHIBLG AL R o BRI N3 s B3 73
A (PR, AR 4 DL e
B (W) 7 LIt Sk 39. 6 m

day(c) .5 —day(d) in Xinhuang

< s HIIAE 2002 4FE4 A1 H R E K 25.3 m
< s HENAE 2015 4 6 A 8 H BN EE LK &
DX X358 P B ) AR A R e R R T T S, o R X
MRS REFH(ANE) o

T E B GUING 1998—2004 4T XU S,
HCRH 2 min AF F R KGR S T AN, S5 1 £ 5F
Bl 10 min PR KU PR (R 4), &K 4

.13 -



PR LIRS

2022 48 H

Mid - low Latitude Mountain Meteorology

46 5 4 1)

BB ST Y B R R P S4B R KGR 3R T
Ji, B S 0 R b R B R, D Ry BE B IE
Ja At B R BT S AR e R R AR B (7)) o
HEE 1, BB OB 5 10 min 427185 R XU A2 4L
RAHFEAR — B, B e KM 25.3 m - s7 HBLTE
2015 4F, Bt fw R(E 23.1 m - s ' IR AE 2014 4E
Friem/MES. 1 m - s~ B 2018 4F, T Bt/ ME
4.3 m - s B 1987 4F, BT AT LA 2
3t 10 min 4538 5 R XU e KBS A H BRAE 20 fiE
20 90 ARACHII 21 2 gy A 10 AR AT, i
e/ MAEFEAS 1 B 20 22 80 AR H 5 1 .90 AREAR
HE AR 21 e 10 AR, SRR U, 3T 40 a
B0 A R R A KRG 2 L S5 D K o

*4 ERFRBEREARSITE

Tab.4 Information about extreme wind

speed in Yuping and Xinhuang

RRi e oN SRR

Wi %4 ESNARAR GLitar iy
B/ (m-s") ¢ W/ (m-s™") ¢

L 8.2 1980—2021 16.4 2005—2021

5 12.2 1980—2021 19.4 2001—2021

W
(=)

—ER -

[ye]
W

10 min P2 f KX H/m - 57!
> o 8

S W

1979 1993 1987 1993 1997 2001 2005 2009 2013 2017 2021
ENAE

K7 EBE B RIIAF 10 min -2 R X AR L K
Fig.7 Time series of average maximum wind speed

of 10 minutes in Yuping and Xinhuang

2.3.2 mARKEG T RIS ERREM
Wk 30 a L1 10 min SP344E R KGR TERHT S, R
FH Pearson — Il A1 Gumbel 23 Fiit B 5% A 3.33% |
2.0% 1% 0.5% F10. 1% {4 IR, 45 5 0,36 5,
AT G WL 8. EBE B 5wl S e R XU
AR 23. 1m s fI25.3 m s, HES AILLE
tH , Pearson — [l FiI Gumbel 4343 % £ 5 1 5 5% e K
G5 ROR BTS2 B4 A sRECA A — 1B U5 25
RIRKT 2 5 S
MFR S WAL, AT AR () KU, B

VIR F E B ul, #r vl Pearson — M L& 1H KT
Gumbel #L61H . FETFA T AR B &% fld 44
PR S HERETT e IX R BT S8l Pearson — I35 A%
H %k 10 mo B AR — i R K KUE LS EH
26.7 m -+ s~ RTFICMME . iz AR CHE SR 254 for 2800
JE) (GB50009 —2012) , 4 R =50 i}, X% =0.3 kN
cm R BAES JE 974.9 hPa, KR 17.5 C, K
M 16. 5 hPa, A 315545 3 i 47 — i H B0 XU
222.7m - s NFHEFR(E. R =100 BF, XUE =
0.35 kN « m %, 7 5 B4AES % 974. 9 hPa,’JH 17.5
°C,/K<JE 16. 5 hPa, A 15345 21 4 — i 51 A
BN 24.5 m - s NFHEREE.

2.3.3  ERNESWARKE RN B R
2001 AT U A AR AR RO ), Ay {43 #r 445
RN AR 1% 10 min P38 55 R XU HE A
B8], P[] b 1 v R XUk #2 H [R]/IN s HF B0 AR XU
BGORE, HE T = T IR S, e R R 5 B R XL ()
PIAEARACULIE 9o B AT LU B 58 D3 4F 10 min
349 5 KRG 50 R X AR A R A A — B, Fe R
WG K AB Ry 2015 4F 19 25.3 m - 57 e /AME R
2018 4FAY 8. 1 m « s~ 5 4 K KU e KAk 2002 4F
B738.9 m s, f/ME R 2001 4Ef¥)12.3 m - s ™',

£5 ERFR10 min EHRARELAEMEE(BALm-s™")

Tab.5 Fitting values of frequency of average maximum wind speed at 10 minute in Yuping and Xinhuang( unit; m « s™")

%4 e

B HEFAE

PR % 3.33 2 1 0.5 0.1 3.33

2 1 0.5 0.1 3.33 2 1

0.5 0.1

Pearson — 43745 19.8 22.3 25.9 29.6 38.3
Gumbel 4375 19 20.8 23.3 25.8 31.6

21.6 23.7 26.7 29.7 36.9
21.6 23.2 25.4 27.6 32.7

21.6 23.7 26.7 29.7 38.3

AR RGE LI AT 21 a0, 3 57 5% B AR kXL
15 10 min PR XUH ] I U - F- 24 LU EA 1. 6.
2.3.4 A BEAS AR A R MU 5 A R KU 5
A 7 S 0t SR 1 Pearson — I 43 A 155 10 451 % Hy
3.33% 2.0% 1% 0. 5% F1 0. 1% iz K A\ 4%
AR 7 25 AN T o S 400 e R XL 5 [ s 1) P Al

- 14 -

KRG f R G EU AR 33045 21 A% AN [R) 430 3 A K
DG T, 1150 4% 5 b v B A ) 2 0 B0 A R XUk
150 PO TR R FH XU 2 e vk i X, s B
0. 15,5 WK 6, 6 nl A, H L& X EHL 10 m
FEH AR KR 26.7 m - s HAE—E
W R 42.7 m - s,



Vol. 46 No. 4

W SN R R T IT R X TR S HE S

ahG faiaiﬁu!E: 7 [ov:[057 Cd: 243] ;; s | i EEE: EATL]
- g2 -
> bt *
Kz N = :
3 K T
m\""w I - '-«.\‘\_ =
¢ T . Pare S
=) I 0 T o At | M RN ez e fe b bl
o8 . N
£ N - .
g 2=
.".E'ﬂ ?: | Z :z o o]
= \;_ g Toos
1 Jote.] g 5 ."'"ig
e 555'—1-... 1 "!5!!,
1; \'\.'"'T- : el
K8 FEhi(ab) Bt (c.d) i K KH Pearson — I ( Z£) 1 Gumbel ( £7) 4345 th £k &
Fig.8 Pearson — [l (left) and Gumbel distribution (right) curve fitting of the
maximum wind speed in Yuping(a.b)and Xinhuang(c.d)
45 ‘A Ry
ol HRAORE -~ RARIN B KA 3 HFig5itie
~35F . NP . .
" 30 ‘ T X KI5 T & X B8 il M H S5 A
jég RU) 57 B 5 ] 580 O 3t A0 i A= L L B i
& 15 KoK R AE XA T 5387, R Pearson — Tl F1 Gum-
X 10 \ \ R P N
5 bel Z3 A&, T 0 AF— @ B HE, 5 AR 45e
0

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020

(SICI LY S S NARLEST  ONL R ]

Fig.9 Time series of maximum wind speed and maximum

Tab.6 Maximum wind speed and maximum instantaneous wind speed of different frequency at different altitudes in developing area
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