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Xinjiang Uygur Autonomous Region Climate Center , Uriimqi 830002

Abstract In order to develop detail survey and integrative evaluation of wind energy resource, the consistency
corrections, objective homogeneity tests (such as SNHT, Potter, and CUSUM), and homogeneity adjustment of
yearly mean wind speed series were carried out during 1970 — 2009 from four meteorological stations which represent
wind areas according to their historical metadata features. During the period of non-automatic wind recorder, how to
build the 10-min interval yearly maximum wind velocity series was also explored elementarily based on observed 2-

min interval wind data. The results show as follows: 1) The yearly mean wind speed time series were inhomoge-
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neous, which was caused by the change of their surroundings or other uncertain factors at Burgin, Naomaohu, and
Hongliuhe stations. From the values of the SNHT homogeneity adjustment and the buildings surrounding the sta-
tions, the most largely environment influence occurred at Burgin station where the time series broke off three times

"or so. There are two discontinuous points at Nao-

and the mean accumulated adjustment value reaches 0. 9 m * s~
maohu station, one of which concerns location moving, and that of adjustment value is 0. 1—0.2 m * s~ !. There ex-
ists one discontinuous point at Hongliuhe station, which also concerns location moving like Naomaohu station, and
that of adjustment value is 0. 1—0.2 m « s '. 2) On transforming the yearly maximum wind velocity of 10-min in-
terval from that of observed 2-min interval under the control of some critical wind speed, it is acceptable to adopt the
experiential formula fitting to the northwestern part of China at Shisanjianfang station, while it is better to employ

their mean portion correlation at the other three stations.

Key words

detail survey area with abundant wind energy resource, weather station without long-term automatic

wind recorder, yearly mean wind velocity, homogeneity adjustment, time interval conversion of an-

nual maximum wind speed

1 3|7

WEEBT IR R AT X O SCRIAR XX P sl
PTGl BN A 1 DX sl T e AR R e
JR B 2= P48 L AT X KT e K B
BELESSE UL B — el BE S e J) ] — 3 A
SR RUBLRFAE 5 XX AR RO 4 A B AR A
PRl AE XURE B IR T 2 15 PPAN A Hh i g ey
X “ZBRuG” (E “ZHiEu™) .

EH GG 200946 H 1 HZE 12 A 31 Hp
ATEHTEE 7 A XURE BT ISR DX 17 J3800 JXUEE Fg L)
BORE, R AR T ENT SRR 10 m
Je A e LA [ J0 28 /N I - 2 XU L B 28 /N B o
W 3 moe s LB BORT I MG R A IR
FHRZRZGLF] 0. 01 LR F MK AR
AR AT 25 BB B IR PR A X S Bk, 73 51
b TE AR B TE AT TR RS SN IS8 92!
DCH IR RO G i /N B3 X DX O 9 4 e i
G R FF 3T XX R A e B 9T A R
ARk =0 X R = (E Gk =3
P X DX O 0 0 T Ot L AR T R AU
WA 30 P LA G

fEONIX LI ol 1) “oCs” KB, ENT9A
kT DRV B 22 L LI st 9 A B R L
PR FE TR e HE R (XIZT, 20005

XU/NTEE, 2005) AR Bd . WL Jy k5 BERbRG
JEE WU A T R B ERHT B AF A AR 35— 1 [A]
Mg (EFSE, 2007; PRutRESE. 20100, J34h.
Bl 25 B R g Sl sl JA PRI & 2k T AR Ak,
SRS IR G P A I B — 1k, W B R, &
CRCH 37 XURE B 8 O £ 7 % (GB/T 18710 -
2002) YV EER , XFALA ] BES | S Bk UL X
PERHER — 1Y, SAURI—E MR TFB T
—fEITIE . SR 3 50 S A 06 R AR 1 — PEAG 56
5 R —ARIT IF & — T 4 BB TAE, XX
YRR A A, i ELAARAS B CBF i aE 45,
2010), FEFL[a]BUE, RO AR 4 RN R A 2R R
o R FR & AR — ek e (B4 4=
PRFE, 2007; VLARZ14%, 2008; ZEPRHE4E, 2008;
THI 5 A, 20105 E AT AE, 2011) 75 3 Bk
“laT R, WANRE B, BT AEIIRRE
TERM DT “oedE” X2 W e m A W7
RGN, PRI EAh, A SEPR AR MERS 25X Ty T
M= 8 (Peterson et al. , 1998), H—JFm, LT
MR IR TEAE 5P b, 2 B SR KU Y 155
e — T (N AT BRI S 0, SRR
(1) 8 NS Mulirp g 4 3 AU 2004 4E LR R B IC K
Tokb, BN /REE. =M. BB,
W, i EAR KA, BRI 3 K5 4 K 2 min B}
PP R GE it 7 9 IF A7, I ANRE 2 (RS
FIRFRATE  (GB50009 - 2001) )@ %X 423 10 min

O A N RSAIE E 5 A BRI 55, 2002, XA MBER EIPAG ik (GB/T 18710 -2002) [S]. 2.
© PR ARSERERRE. PN RICRE E T AR SR, 2002, BRASRTEME (GB50009 - 2001) [S], 28-29.



<5 R

186 Climatic and Environmental Research

5O 5 1748
Vol. 17

AP IRLAT fie R XU PP 9 BE A 8. A b 22 [l 28
X 4 ARER S B KR GE 7 91 A 48— AT T IEAE
FHCRURY 10 min IFHTAF R KU 1008 T4 1]
WF5E, A B — P RE B Gl i — T IE
R R KGR N A SR (e — L A TS

2 BERPSRIR S XU 2 AR

2.1 HERERIE

AT ITUSCHE BT SR A 1 “On B . AN ]
i I 3 )P~ 7 X8 BEOURI B A Je N T 5 A Byl
PRAEA T I EH X [ 2l 1 S 1) Jo o W48 43 A 4
PRI TR 4E 5 /R B KA ER L. 515
SRR | 4 [ KRB R PR A i h R R R TE
IR TR DA B I XUE BERE, DL R Al i
A 2006~2008 4F 1 XUGERH5E
2.2 FRH kXA E A

AR PB4 T 1959 4E 12 A 1 H,
1960 4F 1 7 1 Hgwh, 2 %I4E 1969 4F 11 H 30 H
1969 4 9 F 30 H A F 4 /R A8 HAL, Z )5
Bk EL B, 200 5 -+ = 8] B ik ¥ 1 1952 48 7
A1 HES, Hrr, 2D s 7E 1968 4F 11 J1 30
H i 4 /R i XU AR = XU . 2 f5 28 EL A,

= BfE 1952457 H 1 HE 1955 4E 6 H 30 H
[ T 0 = AR XA, 1955 4E 7 1 H&E
1968 4F 8 H 31 H [ 4 /RFEX AR X, 4 3h7E
fi A EL B A 2 XU KA TR, HAA B R 4R
IRARERAY, TGiC SR A, 2005 4F 4w R E U B)
B 3hul, BT B /N 10 min B B A7 2 RUE
H e KR A B H A R R S5 150 B g 08, 7
2004~2005 4F EL B 5 EC B4 % H 0800 59 &)
FUXE 4 YOERT 2 min B BRSPS RGHET T L

YT 1970 AELARGT I A% LR 2D X
NEE Vit R N W A &
H Bl A4 765 EE IS0 5% . DA S N s 37 A
A 2803 MUK A B 3 5 4 U B X EGOW A
HARBITHI TG, e X 1970~2009 4F 0 XU I
PSCHEXT— B GE P kAT AR — ek e 5
BI—LiTIE, R BRI AEA 3 ROE sk 3R
JR S5 RAGHL 1) o) B 4 SR . il X Rl — AR 3T
EJE P HI BE R 5 A RE WS W /2 (SR 405 44 for 2
G (GB50009 —2001) )® Kz (X H 37 XU AE 5 5 1
fh A (GB/T18710 - 2002) Y2 X e feH4F R 5 I
FR (30 4F),

BT s 2 4% ol XU g B8 el B B ), Y
2 XA FE ARG B (L3 D, ek, x—I

R1 1970~2009 F 4 KA T B FIIHEE

Table 1 The alternation of wind data series at four stations during 1970 — 2009

i 44 AN /m S 3 B 18] 5 A X6 L R 4 YR E B XL Hef ) 3 YR E B W st )
i R 10. 5~13.0 1985-01-01— 1970-01-01—
1987 -12- 31, 1984 -12-31,
2005 -01-01— 1988 -01-01—
2009 - 12 - 31 2004 -12- 31
B 10. 3~10. 8 1985 - 01 - 01, 2003 - 01 - 1985-01-01— 1970 -01-01—
01. 2004 -06-01 CUMZ5E 1987 -12-31, 1984 -12-31,
BEiTRS, 22 3.0~29.3 m, 2003 -01-01— 1988 -01-01—
TG40 EE AR 2009 -12-31 2002 -12- 31
£ 10. 3~11. 6 2002 =07 = 01 UL 37730 B 1 F 1970-01-01—
%, B22126.2 m, LPAT5F 2009 - 12 - 31
LR
+=Mp 7.8~10.9 1999 - 01 - 01 (& 2 151.8 1970 - 01 - 01—
m. A 31.6 km Z£47, 1998 2009 -12-31

FETHL 19994 1 A 3K
S HFSEAT X6 H UL

O Foe NRIANE LB, i N RIVHEE R T B I SR, 2002, d MMM (GB50009 - 2001) [S], 28 -

29, 72-74.

@ AR RN [ S i R IR A R 2002, XU XURE SR PEAN J5 ik (GB/T18710 - 2002) [S], 2.



234
No. 2

VWA BTG AR KR Y — 1T IE 5 A KU A SRR
XIN Yu et al. Homogeneity Adjustment of Annual Mean Wind Speed and Elementary Calculation . .. 187

(7] ) 5 — B K AR B 2 2005 4F p N T3 5 o
Syl i R A S B L LI TS AR L BORDRY
JEAE TP i N AR S — . EL B XA B EC
RO O AT H MR 0B 2
min B AP RGE SO EN RUAEPRASLAY 2 min R
BIT5 s 2 min I HF S XCE LN BOR g AT 0
SO WO EN BUAR BG5S IR B — 2/
X —AE SN (] B AL AE AT T S Al R o

3 FEHKERFFIEH—NITIEES
B’E57G*

BERT b 3 R A I KOOI ) A8 BEAS L, B2
WA, “ooBuls” ERRAET — SRR ST IR
(AP “ B4R /i7", W 1. SRS ESZE s
e m UL s E A RN S Bt i g &
I (g . S IIE e “— Sk 53T
IE” ZJE Mgt el RAE AR — PR R S
WIEYLBEAT AR I 5T IE CE [ 346 56 /3T
E”.

3.1 FH—HMITIE

T E . LM B AT . (HE
AT LI . FEBLRFBR BN ORI, AT
—EPEITIE. W =18 G IH s kAR L g 22
K. PibA — kg, WFEARSE 1998 45 7 A #
1999 4% 1 A1 3 YCE I P47 X FE LI Bk 17 E
uh—FPEITIE,

HT T — 3t U SRR AE LR E . AR
AR, — W47 i R B AR BRI 5 2 AR St

= FE il
7
IR — Es— BT IE
72 &

A/
FHR—BUET IE

P

ZES LR, BRI B DL = 1999 4E 1 H 1
H LAG B8 b s SR AR X R S i1 Sk
TR 35 R P A AT IR . 2 S8 E B
AT XT IXURE W T A 000 2 150 R 4 0 A D XU %) SO 0
B -5 [ 0 2 UE 3 B R SE 0 5 0 SO e DB ik
AR A3 K o S 5 Rl (B 1999~ 2009
), XFJEAE 1970~1998 4F f 48 5 - AT 1T I
JUSCHE,. XFPITIE R A E R M A [ N S
FUAMER. CABAEMT #E,. 19905 D £ 5%,
1993; EREAHAAE T 2L, 1995), FEXF KU i 88 4
FORMTIE SRR, 28 SR 0k 2 X i % 28 0 (YD
R B BCE S E(Y) R TR,

EY) = D)P(ADKEX | A, (1

=1

Hop, X OpEEARSE ORI IZE g IH4E, R D
WG . A, EEA G K] A SR 16 J5 AL — A
Jﬂﬁﬁ (A17%§7T<) Tl‘s Ay — Ay ﬂﬂthJXL (ND)
THG . R EHRIRFR B 16 I7 . E(X [ A 3
INFEAGETERE K] A, 25T SEA ol (8 2% 1R R 30
B, P(A) 5 EX | A ] 73 5l i FEAS sl S A 4]
A% XU R B [oCA) | A4S X ] RS- 1
WAL T, K S AR il WUt 250 Ay T -
B RGE P L, B

EX | AD
EX | A)
HHP EQ [ AD FORBEARER IR A, 545 T Fr
o ORICIRTaE, TRD /4 o7 1 8
BT E—ERNRFERRE S T, K X E,
RO THIE S . A B3, L E
AHAESS A b RS [ 2 B 2B S BORG IF TE

K,': (i:1927"'716). (2)

S LI 5l
TR ety — (2R Wk
= y

e R 2

.. -®
hl 29 Pl
“ap®

PRI — ]

B —BUEITE

1 AR R — (LT IE R

> R SR
PR A — BT I

Fig. 1 The flow chart of homogeneity adjustments of yearly mean wind speed
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Fig. 3 Same as Fig. 2, but for the wind direction distributions corresponding to the maximum wind speed
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Table 4 The comparison of standard error of mean bias of the yearly maximum wind speed based on the several empirical conver-
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Fig. 4 Same as Fig. 2, but for the estimated and observed yearly maximum wind speed with 10-min interval homogeneity
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