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Abstract

Based on daily observation data of China meteorological stations from 1951~2014, this paper
analyzed the climate characteristics of near-ground wind speed and temperature in eastern China
(east of 105°E) and the characters before and after mutations by linear tendency, M-K test and Em-
pirical Orthogonal function. The results indicate that: 1) The average annual and four seasons wind
speed show the characteristics of large in the north and the coastal area, but small in the south in-
land, and the temperature is warm in south but cold in the north. 2) In time series, the year, spring,
summer, autumn and winter winds decreased 0.13 m/s, 0.15 m/s, 0.09 m/s, 0.12 m/s and 0.15 m/s
per 10a and 0.21°C, 0.27°C, 0.13°C, 0.19°C and 2.70°C per 10a. 3) The near-ground wind speed and
temperature changed abruptly in the 1990s, with the wind speed increasing (weakening) in most of
the northern (southern) areas of eastern China before the abrupt change, and the opposite after the
abrupt change; while the weakening areas of temperature before the abrupt change were mainly
located in the south, and the weakening areas after the abrupt change were only found in northeas-
tern China. EOF first mode shows the consistent spatial characteristics of the near-ground wind
speed and temperature in eastern China before and after the mutation, but the pre-mutation wind
speed (temperature) is large (low), and the post-mutation wind speed (temperature) is low (high);
EOF second mode shows significant spatial differences in wind speed and temperature before and
after the mutation, but the time transition does not correspond with the mutation point.
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1. 51§

VER At S R Rt il B, SRR N4 2 IR R A AR = A i P2 AR T B L RE IR . fE A BB IR
5T, FEREHX (ASCHE 105°E LAR) SRS DT T B S 00AR, EBEAIUN SRS B BRb 5%
[1]53#7 7 1961~2006 4 Ht B 2R 547135 ot AU AR IR Ry B2, $i o B 2R 58 (100°E PAZR)AF-F-3) <l A
B LA, FIAR IR L 1°CIEEE, T 46 EIGIR % 0.24°C/10a. HEMRITEE[2]45 KL = M i
R REFEWEINES, LHEFEMRRE G, MR, Hdb— D4 Bl e 1 R R 1 3 iR 2 & 5T
BRI R o o 25 U P T M T RO A = S A 2 A VAT EE BRI, DR L S5 [T R A R 1 137 AR 4 Hr
THE AR R AR AGRAE, 48 S A R AR IR AR AE R 2 S RACBIIREE R, R B AR
/N, EEE A EXRE TR R B BB ERR RN

VERRAE AR SN TE B LN 2, VR 2 5 Rk i i XU (AR AR AT 1098 AT R 5%
(415347 7 Fp LU b A 2 SR BE R IR 20, 4R P KU S R B2 N A . I EFREE[5]HE H a5
TN RO A AR R XE RS, TUZRp R R R, B RN TR RGEY R R NES, THE
7 R/ IMI ) 28 K. KGR kD B MR TILLE b B 23 X3, H (Rl 2 Bl . NS BRORTLAEdL
75 1 X DA B2 2R A 1 e A R R X P XU 2 5 /S, TP R L e X XU P 0 B A T 4 [P
YK, JoH R DY )1 73 DL R KA b R X [6] [7] [8] [9]. #EE 4L, Pirazzoli Z:[10]38 L #F 7T 1951~2000
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KI5 RO AR Y, R RFIRGELE 20 20 70 ERZFT N ETH, 2 )5 KO TFE T b
McVicar S5 [11]AfF 72 ) & E 1975~2006 £ LUK P (1) 47 15 X33 T B 340 31 0.009 m/s; Wan Z5[12]
A R A0 5 A P S R e P XU 2 B0 S T a9 s Kousari 55 [13] % I AE A7+ A Ja) 30 bt X XUT T e . 5
{HHFE X B AR R 2 BT . RIRFFE 3R B A R XU AR I R AR /N a3, (HAEAS ] X3
MARFETH —EE R

R SRR BURGE SRARFAE BRIE T A BB R, 1T KU SR BEEE IR R I ARIRiE s,
AL IR FECTURBR AR AL, TS BOXE AR (0, PRI AR A 0 2 [R] B Sy XU 5 i B2 1) A2 A
FEAE. BhAh, I Sl VEoR) I A5 ey r ] 2R 0 DX 3 i XU AN A SRR OB AR, AR
LA B v w1 s RN G- £ s w57 | & N 7 VA e S O - o
KR BERENBUIZX RN DG SI SIS AT 8 EE R, R ARG E L. SIHFER,
XAk 1 RO RBE A 5 1 R S R R R AR BT R, IR BRI i
ALIIRFEFINLEE, DL R K ASTS Ye By 16 F0RRE BE T R TAR SRt — e ki .
2. TR BRI 3%
2.1. ARHBE

ASCHT I EHE  1951~2014 4 v [ [ 5 S T R St AV B HHE B4R (V3.0), H b XU (2 m)
AR E HE AE H 4 YGER(02:00. 08:00. 14:00 1 20:00) WM K5 Si it H TF51ME . 254 % e B & A0
SRR, ARSI XA R E RS, ZXIEh A R B E R, S EE R, &

HOR U VT R ERI T X (B 1) o AT MR A B Gressman $8i {8 75 V24 sl sSOW I A HE 75 (17°~55°N,
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Figure 1. The terrain and stations of eastern China
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22. iRA*E

2.2.1. F5R)4
AR 2 BLE A 5T A 2R S R RT R R SR AR AN AR AR S R R 9e &R, DU bR UES
F S5 RI B LL3~5 HAEZS, 6~8 HAREZ, 9~11 HAMKSE, 12 HE~-EFE 1. 2 HNLE,

2.2.2. Lk

TR AR H S35, BRI R AT B P RSN RIS R T 41, 320 R P 4 M 38 0 B (]
GUTEAT 43 AT, AR IR 8] 5 51 BT 5 e HE SR PR R 345 AT T A SR IR A8 Ak o B Y = At+ b Y P18 XUk (8
B, M A>O0H, UWHFHRGEEEE)E FTHEA: M A<0, R TRF&EH.

2.2.3. M-K ZET4 14

M-K RIS & —FHES MG Ik, HAZ DR EENTHI, BAREEEE. €20k
R v S0 A, A A SRR AR 56 g v B At vk LS 8 2 1 — B [14] o R 45 78 2. 7KF o = 0.05,
A4 BAFKT X8 (-1.96, +1.96), BT #4i& ERJFH UAKT UBy, HPHEF + 1.96 5% B 2354
EF ik E. o E, # UAGOERT 0, MIRITHZE ETHEss, /N 0 NIFRRE T
&, A TG S EAS X A I R B BN AR . Y UAT UB & T ZR LA L, R4
A RUBITRE L (R TR 2 SEAR I [R], W SRAS N T R4 1], M2 i 3 MR AR

2.2.4. EOF Y2

X 1961~2014 4 A [E 2= 35 U AT U Hh i KGR BEA T EOF 43 @ [15],  $RBCEE (it = A8 WRFAE,  HRBUT
22 DUBRIR R A A1 T A5 VE R 8 3 2 1) 43 A R B T] 2R 80, i o 1 2 30 0 T 3 R i 3 7 B[]
(R 3T VAN S T Jig 23 ) B AR A RRAE

3. RUERHMEERSES

ARG RS (K 2T VR H, T EARBRGE R R AT & m K, TR,
P ki /NP A A AREAE G Hp XU e K X T N 5 i JRL 113 PR, XU S /NI X3 T pe . ik
IR =R AT AL . TR L BRI R RR K, B RS9 INRHE . AR 35 KUK 1) X IR T A 5
S R I i AR B R SR I I R0 /N B X 3, L R R R AR Y XA £ 4.58 ms;
117 PO ) 1] %25 R o 30 DX 3l AN R T I 3 A7 2 R B /I, FLAB AN 24 0.95 m/s o 45 2 AT L A 3 R LA =15 A 5 K,
LA 3.5 m/s AE AR KGR AR, FTLURBUBCR KR VG R, JUPBEANE &R R ER
JEANERE IS 0 R KB X, e K AB 2 5.26 mis. KU /I DX 387 3 82 DO )1 225 K JR i fn
PO )R YL PORIAR A A5 7 4 (0 B R Y X 3, AR KU /M 20 1.05 mis. B2 [ ARk i) X
KT 3.5 mfs, UiHIEZREIAMTATE RN, AF NS S S K IH KRR R, o RRGEZ) 4.24 mis, (RN
RGE A 0.97 mis, 5B AR BT 2 U 2 (A 22 57t/ o BKAC 2R XU ) v L IX RMERARL IX 25 RS AE 5 5 222540,
ERE AL PR A4 X X KT 3.5 mis; 1M KGR T 1.5 mis 1 X g [l B 5K

H ] AR AN A T AR S (] 3) R I P IR YA I 2 AV RRAE R0 B o 446 P 10 R PRI,
RARIRAEE 50°N DAL, Sl FEEN g & . = FE FRE S AR K. SRR T-4.15C,
ik 24°CUL b HFREREMAERE-1.92°C, fiid 25.70°C LA L. B8 [ 4R 501X 3805 4 oAl 21y
HREFE, RIEKEDR LR 1540°C, FEik 28.36°CLL L. MESEMFEILERE K, RIESER
F-4.12°C, (Hix Eik 25.15°C LA b o &2 r (5 2R 350 DX 4 I A B 5 L A== TEAIG, B AR o Ui A 20.40°C,
{AFARIL S| 7-27.11°C,
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Figure 2. Climate characteristics of wind speed (m/s) over eastern China ((a)-(e) represents annual, spring, summer, autumn
and winter respectively)
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Figure 3. Same as Figure 2, but for temperature ("C)
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4. RUEFEERETE 5

o [ 25 B [X S S5 KGR (18] 4(a)) 5 T R #a %, 4% 10a 52 0.13 mis, ZAEFEHRUE N 2.42 m/s, Jirh
BOKRE L BLTE 1970 4E, ik 2.90 mis, f/NHBLE 2014 4, N 2.02 mis. JRGHE HAT A B AE AR PR (L s
fiE, 60 AEARLARY, i RUE 2Pl ET %, X AR i T A s R B I R . 60 ERE
70 AR, AT ROERAR PR, 70 SEAUS RS, KOEIEE TR, KU HAT IR 2
FZ N K, 1A 2.83 mfs, BN, A 2.24 m/s, FK. &2 X554 2.27 m/s A1 2.34 mis.
LA S8 RGEARBL, % 2575~ 35 RO B A W B AR AR BR AR AIE . FH ] 4(b)~(e) FT AT, =34 RUEAE
1951~2014 (8] 25 ETHH R BRI ES, SRKIA N T REES, & 10a R 0.15 m/s. £ 1951~1960
Fr, FREPHRGEYSE BT, BEHE LRI @R, TGS T, T 1971 SRR B S Hh T
PRI RS, WS HZ P RT3 N, Hoa/MEHILE 2014 4, EahEHy 2.22~3.45 mis.
BT RGE R (A NS, £ 10a R 0.09 mis, S5HZ -2 A E 12, B2 5 R
60 FFA)E, BIBEABONTLE, BESALE 1971 FF2A R KA, 80 FME, EEFHRIEMBIF MW T
B, f£ 2014 £ RHME, HIXShTEEN 1.88~2.80 mis. FKZ= 14 XGEAZ AL ABRZARLL, 10 X
WA FTEE 70 AR, BEEITIRIEE T, APPSR A R B, Bl 1980 N5,
1951~1980 4 8] & Z= V-1 Kid A 2.62 m/s, 1981~2014 4F 31 [A] & 2124 KG#AY Ky 2.08 m/s.

H I 5@) A, T EZRFHHLIX AR 1951~2014 R [AJ 424l 28, (HER 2 EAEH,
64 AL N 11.16°C, 2007 PSR, mik 12.43°C, 1956 FEFISRIRHRK, X
49 10.06°C AFES IR AL — Jo ML [FH 5 FE y = 0.021x — 31.1, H k¢ R ¥l T 7 8 2 /K F o = 0.05
A5 FEARL G, RIIEE 10a AR EHL X AP SUR _ETF 0.21°C. B 5(b)~(e)mI %0, ZREHLIXTE 1951~2014
EIX 64 ENRIMEE. B K AT PEFEN AR50 11.82°C. 23.55C, 11.90°CHI-2.65C. P4
ZEATIF 2 IR AR 2 W] 0 & 2 P U B F R R A BT, IO AR B X A AR 3 R B TR
THEEENEIE. 2adgital, & 2. K LR TERIEFIEED T BEEACTRR, A
TR B IR AR A SIS N IER, 4398 0.27°C/10a. 0.13°C/10a. 0.19°C/10a 1 2.70°C/10a, Hit &I,
ABNFHR RN, RPEFTFHSE B & TR KA E TR
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Figure 4. Time series and trend characteristics of near ground wind speed (m/s) in eastern China
((a)-(e) for annual, spring, summer, autumn, and winter)
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Figure 5. Same as Figure 4, but for temperature ("C)
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5. RUEFNR RIS HFHIE
5.1. M-K SEEE 4347

M 3.2 1o BT R W R B AR AR AR AT — B, DR R ORI Ak LA A B T o A M=K 58
AFKTIG (1 6(a)) T, AEIYREATE 1975 2 Af tHBLEL JLIR BBl 78 1975 4F2 J5 HFah IR PR (K. UAL
5 UB 2 Z6HIZE T 1989 4, (HAZ SANTE£1.96 (2 /KF = 0.05)M R XN, (HAT LLAHE H E AR ER 11
PR RAFAERALN), HRAEAR LR AELE 1989 4F . 1M 2848 i A AL T 55 25 P Y 1 Py 1) JER IR T A e IR A
90 FARMIRAL R T RAR, 1 M-K A FEZH TR ERAE . JE R SURAE 1985 42 LAHT H
MZ R, 2RI FRE EFHEH . T UAGS UB 2R AHZE T 1990 4F, HAZ /AL T741.96 (W3
K = 0.05) 2 X (RN, 3L b R 5 () URAAAE B RAR, AR R AAE 1989 4F.

A
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Figure 6. The M-K mutation of average annual near-ground
wind speed (a) and temperature (b) in eastern China

6. PEIZRIBFHLMBENE (2) MKE (b) M-K 583

5.2. FEEIFEEEE

7 gt T ORART e AR A B (25 [R) 70 A1, SRS HIT XGE A1 i) % fje /I 9—0.57 mis, e KN 0.96
m/s. R RER > DR g Hy, R BT A SO ARACA SRR IS Fr X8 ARAET R AR R
BRILAF T AR AN TE PN By g X o T 2 1A 34 20 A 70 X 32 A0 35 A 5ot v S ) o
IR > IR X I ARG, o B AR 3R R A i 2 fie /N oA—-0.62 mis, RN 0.62 mis. A [E
ARER IR X IR EAL T E AR SRR R BR T RAR AT RS A UL DA i
X XU 2 YK AL, AP — SRR RS WP TG DA R P 5 DO 48 A8 SR AR X 4k

V8 25 Y SR ASHT Ja AR N 1AL 5 R A () ) A, SR AR r [ 29 Gl AR TR 3 e 9 —0.84C, dR
KA 0.83°C. HHEARHBATL ALK ES 73 o X SR 2 3G K H, b BRVGRIBR PG A2 F AL P95 KE A
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Figure 7. Near ground wind speed trends in eastern China during (a) 1951-1989 and (b) 1990-2014
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Figure 8. Temperature trends in eastern China during (a) 1951-1989 and (b) 1990-2014
8.1951~1989 £EZe T RT(a) A 1990~2014 FRT/E(h) PE LRSS
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HHT EOF 73 fift e 41 = 4 X 3 1Al 37 43 A Dy 2 1] e HIG0 40 FHST ] R 25050 43, i EOF 43 RE
AT USRS (B4R Ak, AT DASHS SRR 5 1 28 [MARRIE . X B H T EOF 43l If A P ARAS (XUE Rt 77
Zeid 78%, SR RUITT IS 76%). K] 9 Ny [E AR HXGE EOF 43 A HT — 3 4 B K AV RFAE AN (8] 5
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B4, B 90 AR AT H B AR A i i XU EOFL B B R AN IE, 7E 1970 FIA R K, I A R4
AL AR R I Pk S5, U BH X — I HA R R ke e, H— B R IR &S . 90 ARG, IHIA]
REA NG, XEPLEX — I AR E A /DN, HiRasa A Rrs. RIARHTE b B XGE 1 2 [ REE
B KA, (B XGEBEHIRES 1 . 5 S8 90) i 1. KTy Xk 5 HoAhh X 240 5 (1)
BARHIE . Z5E I P FI(E] 10(d)), 7 1971 FELART, H 2R 350 XU 0 i B) R E0H g 67, REHTE 1971
UG, TEMEIL . KITRE RCE R AR R, 1A X RGE R /s 7E 1971 4E DG, FREEIL. KT
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Figure 9. The spatial characteristic (a) and the corresponding time series (b) of wind speed of EOF1 and EOF2 ((c), (d))
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Figure 10. Same as Figure 9, but for Temperature (°C)
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