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Table 1 The information of the selected stations
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Figure 1 The division of astro-meteorological conditions in China
and the distribution of the selected stations. Number 1~10 represents
the 10 regions: 1-West and Northwest Xinjiang, 2-The central to the
northeast of Xinjiang, 3-Neimenggu and the north part of North
China, 4-Northeast China, 5-Qinghai, 6-The south part of North
China,and central China, 7-The southwest of Tibetan Plateau, 8-The
south of Tibetan Plateau, 9-Yunnan and the Hengduan Mountains,
10-Sichuan basin,South China and the south of the Yangtze river.
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Table 2 The statistics of cloudiness
ok M Kzt 2 e )25 H AR
EYy o PETIE Nk EY i ] S NNES EY ICINGUN

ITEIES 5.3 1.2(-) 5.7/5.5/5.0/5.2 1.0 0.8(0) 1.2/1.8/1.1/0.3 43 2.5(7)/1.3(1)
Je 45 0.8(-) 5.3/5.2/3.9/3.7 1.2 0.4(0) 1.4/1.9/1.0/0.4 3.4 3.1(7)/1.1(11)
[ (= 42 1.0(-) 5.2/5.3/3.1/3.2 1.0 0.4(+) 0.9/2.4/0.7/0.1 3.2 2.8(6)/1.2(10)
) 5.5 0.5(-) 5.7/7.0/5.5/4.0 1.9 0.4(-) 1.7/4.2/1.1/0.1 4.7 2.8(5)/0.7(7)
FEAR 5.0 0.8(-) 5.5/6.5/4.6/3.7 1.8 0.6(+) 1.9/3.7/1.8/0.2 42 2.3(4)/1.0(1)
K& 4.5 0.8(-) 5.0/6.3/3.9/3.1 2.2 0.4(+) 2.1/3.8/2.0/0.8 3.8 2.2(5)/0.9(12)
L iy e e 3.5 0.7(-) 4.2/4.9/2.9/2.4 0.8 0.3(0) 0.7/2.0/0.7/0.2 2.5 2.8(7)/1.3(12)
7R 4.2 0.8(-) 4.7/6.3/3.5/2.5 1.6 0.8(+) 1.5/3.2/1.4/0.4 3.5 2.0(5)/1.1(11)
AT IR T 5.3 0.8(-) 6.3/5.3/4.0/5.6 2.6 2.2(+) 3.1/3.7/1.9/1.6 4.5 3.2(6)/1.1(8)
Wi SR 3.7 0.6(-) 4.2/4.9/2.2/3.4 2.4 0.8(0) 2.8/3.5/1.5/1.9 2.6 3.9(5)/2.0(1)
o) 42 0.6(-) 5.0/5.7/2.8/3.2 32 1.0(+) 3.9/4.6/2.1/2.2 3.0 5.1(3)/1.6(8)
FEIRAR 5.5 0.8(-) 6.5/6.0/4.3/4.8 1.2 1.2(+) 1.1/2.2/0.9/0.5 4.4 2.7(2)/1.0(7)
T A0y 5.2 0.8(-) 6.3/6.0/4.1/4.2 1.3 0.8(+) 1.2/2.5/0.9/0.3 4.0 3.0(5)/1.5(1)
EA 5.0 0.6(-) 5.7/7.5/3.9/2.9 4.0 1.0(-) 4.6/6.3/3.1/2.1 4.1 4.6(3)/0.7(8)
T 4.2 0.8(-) 4.6/7.1/3.0/1.9 3.5 0.8(-) 3.8/6.2/2.5/1.4 3.0 3.9(3)/1.5(10)
BT 5.6 0.4(0) 5.4/8.7/5.8/2.5 43 1.2(H) 3.9/6.9/4.6/1.9 49 2.7(4)/0.5(9)
R 6.2 0.4(0) 6.4/8.7/5.7/3.7 5.4 0.8(+) 5.5/7.9/5.2/3.2 5.7 2.4(4)/0.4(7)
H N 5.8 0.8(-) 6.2/6.4/5.4/5.0 1.7 1.6(-) 1.6/2.4/1.6/1.4 5.0 1.5(6)/0.8(11)
HFHR 6.1 0.6(-) 6.4/6.9/5.5/5.3 2.1 1.2(=) 2.1/2.8/1.9/1.6 5.8 1.7(8)/0.4(11)
A 8.4 0.3(0) 8.5/8.1/8.7/8.3 3.3 4.8(-) 3.5/3.1/3.5/3.7 8.6 1.1(8)/0.4(6)
A8 7.2 0.4(0) 8.0/7.2/6.7/7.0 5.7 1.4(+) 6.4/4.7/5.416.2 7.0 1.5(7)/0.4(11)
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Figure 2 (a) The long-term trend of the total cloud; (b) the long-term trend of the low cloud. The histogram represents the yearly variation of
cloudiness anomoly, and the solid line the five-point smoothness to represent the yearly variation.
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Figure 3 (a) The seasonal trend of the total cloud; (b) the seasonal trend of the low cloud.

900



R P it ORI

20114 414 HTMH

BB X, HFEF L AFEME, B0 4.

B 3(b)g it T RS BT DRI BSA R R T
A MI AR =B, AARFIBXAR S 2L
s AR = B AR IR ok, 5~10 H Ak
n%, 6~9 JMRAFFEEAE 6~7 MU L, HATR
/DALY TLAb X & B AR = B AR
IR BERAN, FHDUEAR = e DI X, Z=5 ARG %
AR i X5k — B8 KRR I 1R B A R 1
EHEFRaEZ, KT GRSt
R (o ITE AN =S T T

2.3 HA4L

B H AR FE %2 8:00, 14:00, 20:00, 2:00
4 AN = m ARk, Ao B A ) 250 v LR
WA B R R] 2 B AR A A

o AR PRI 58 558 K 1 1 X 6 66 7 58 L 1N 52y
R R X . AR R, —RP A Rs &
2. WM =m; w2 Sasfl, mkk L 20
B, WErIeiAs 1~3 HA 10~12 . Hrisd
WMEABAEKEET, T 14 Na8kE. =5
A5 H B SRR S8 P i 5 1 2 R A

= AR BN X B R AL, Hi. =
SRRk YEraAErE . DUt fedb. SR
TR e JE R T M X X S Xt S ) s A D
T R B AR IR 1~5 A 1 AR AR 5 AR )
BK N 14 NaERZMA am. Bk, ¢
Jb e ZRACREHER o M X, A 2 e AR R A
LI AR FARAER E 8 M ai®. Wil 20 = fix
2 (1 2 75 7 v 5 R RN 7 U 40 b X, I e G e
BT A IRARTE 7~9 T b 8 iz, K 18
I 2 BB 2 12 DY )1 b AT R AE o DU )1 g
WAEFTWE L 20 Mamz. b b, $HhamH2
AR LI R B A Y I R ) ZE AR
A AH— 2.

P IA) 25 et e R SO B DGR IR B2 25 B L

RY, B 2 mn B INRES S B AR B2,

WA =N T B g i, in,
By A ML IR 3 BB A B, (R R X
HRRK TR i, R 5 7Y R M N 580 X
(IR ) 2 B b, LR T ke i e # 5E h 7 1
ARACIESH—F, WD, TR, WIS

BZ. #X IR = 5EARE BN R, A
T 5 VG b I Bl D K

Bl 4 25 th TR BNVL . AR, BB LY
HIX 1) S B H AR A AL, WV R A 4 X (¥ =
i HARIEEEAXS AU, 248 2 JBL T, BB ILfESR
BT H AR BEAE 3 R WIS AER 2 1 H A2
R RETTIk 5 p. drb T LU i, DRI 55 s 1 b
DX AERL 1) 2 2 PP 75 1 A W A L

3 IRV XU AR R
31 K&

R 3L T H G2 AT TR
W S8 R0 2R ME A A5 S AR AR 5 s ) 7 R
AR, b PRI R TR
ey, HTERPE RV AEER . N S R AR AL b X A A R
K, 76 30CLLE, HE R B A &
B BEWT LK . TR R NI ) AR R 22 RN, A
F AT A, ARG AR TR
DY 1] 75 b 25 b X AR A R =, AE SR A
HBAH XS 5 v

55 BRAR IR 1 AR AR AR R AR — 3, 1951 4B
k4 A5 M X A IR A BB 2 BT NS
AR AR G 50 0 TR K 0 M X R A B ST AR A e A
K, 2.5~3.0°C; T 5 I m S (R ARCRN DY 1 Rl 0 X
AR BN, 1°CZe A7, o4 X AR 4k i 38 7
1.5~2.0°C 2 [a]. & S(a)g b, A Wi kb
X R 2Z AR, ST AL IR i R
LT AN R R BE 0 A B T i 3

S5(b)z T ARES iy WRSRTET . WYL A4
MIHL DX H ¥ A, TG B, S AR
A AV FATAK B TR, 8 M0 H X AR A v, I SR ] i
M, =PRIV =T AR R /. SEbr b, 2
X A AR AR B, B A, &
ZUE. b EE. By VIR DU AR &
=R X KA B A TE 0°C UL B4R, R
M X S e, £E 10°C BL_EAR Ak, Hvk DU 1
AR = BN, A4 SCULE, RIbAEH
Hh X AT R A%, —20°C BAF.

3.2 HIXHEE
3 PAII T &K G AR IR R L TR

901



BRHEss: RSB AR I AR R AR

97 @ mea 9710 w1
9 9
84 8
7 7
g °] g °]
0 S 0 S
N 4] N 4]
3 3
2 24
1 14
0 0
0 0
197 (o) s 107 (@) feizw _
9 94 —a— 2:00
8 8] ——8:00
--®-- 14:00
I s e —+—20:00
g° g °]
0 S5 0 S
14 4] I 44
34 —=— 2:00 34
—a— 8:00
21 --0--14:00 21
14 —+— 20:00 14
0 : : : . . . 04— e
0 2 4 6 8 10 12 0 1 2 5 6 7 8 9 10 11 12
Bin B
K4 BZEBHTHER
Figure 4 The diurnal trend of the total cloud.
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Table 3 The statistics of tempreture and the relative humidity
B4 SERR AORIEPARE RN WA WP R A
SRS 4.4 1.5 5.9/20.9/5.3/-14.4 57.9 6.0 53.2/48.8/56.2/72.9
B3] 2.7 1.5 3.0/16.8/2.5/-11.3 48.8 6.0 47.3/43.4/48.9/55.1
[ (oas] 6.5 1.5 8.6/18.4/6.6/-7.3 432 4.0 34.9/47.3/44.4/45.3
] 43 1.5 —1.8/16.6/-4.6/-27.6 19.6 6.0 58.7/76.8/72.9/72.5
FEAR M 33 2.0 5.0/20.7/4.4/-16.4 67.2 4.0 56.8/75.5/66.8/68.9
K#F 5.4 2.0 6.8/21.7/6.4/-13.0 63.9 3.0 51.0/73.9/65.0/65.0
Ly by gt 5.0 2.5 6.8/20.9/4.9/-12.1 48.2 5.0 34.7/48.9/52.2/56.6
pig:s 9.0 1.0 10.7/23.1/9.1/-7.3 55.1 6.0 42.9/68.7/60.1/49.5
WA R T 3.5 2.0 5.1/15.2/4.0/-6.9 40.1 8.0 34.2/39.5/38.8/48.0
i S5 7o 0.5 2.0 —3.6/12.6/9.7/-10.8 33.4 5.0 31.0/38.6/30.0/32.6
B 0.1 1.5 —1.6/11.2/4.2/-10.9 34.3 8.0 28.4/47.8/34.2/26.5
M IRAR 4.9 3.0 6.4/16.9/4.5/-7.9 32.6 4.0 26.2/34.6/32.8/36.3
Tl Ay 3.7 2.5 5.4/15.7/3.6/-9.5 39.0 8.0 31.8/45.0/39.5/39.4
Pri” 7.9 2.0 8.6/15.4/8.1/—4.1 44.1 6.0 35.7/60.3/49.7/28.8
T 5.0 1.0 5.5/12.3/5.5/-3.4 45.1 9.0 37.1/65.2/49.5/28.1
[ipan 12.7 1.5 13.5/17.9/12.8/6.7 63.2 4.0 53.2/79.0/72.5/48.0
PR 5.3 2.0 4.7/12.1/6.3/-1.6 70.8 4.0 70.6/81.6/72.6/58.1
FB 143 15 14.9/26.3/14.8/1.6 66.4 7.0 61.0/72.3/69.6/60.9
IFHA 14.8 1.5 14.3/26.2/16.2/2.6 75.8 4.0 72.0/81.3/76.7/72.5
A 16.2 1.0 16.6/24.7/16.8/6.2 81.9 3.0 80.3/82.3/85.2/82.4
A M 19.8 1.5 18.1/27.8/22.0/11.7 76.6 3.0 79.7/78.4/71.7/74.0
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Figure 5 (a) The long-term trend of tempreture; (b) the seasonal trend of tempreture. The histogram in (a) represents the yearly variation of
tempreture anomoly, and the solid line the five-point smoothness to represent the yearly variation.
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Figure 6 (a) The long-term trend of the relative humidity; (b) the seasonal trend of the relative humidity.
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Table 4 The statistics of wind speed
34, Eﬁﬁﬁ Ve B Mﬁﬁ% %ﬁ@ﬂ%% #@kwﬁ %wkmgﬁmﬂ
(ms™) AR 4K B HAIEII A (m s™) PIti(ms™) H %k
i 2 2.4 4 1.0 3.2/2.7/2.4/1.3 17.3 21
el 3.0 5 0.5 3.5/3.9/2.8/1.9 17.5 34
o= 2.1 4 0.5 2.6/2.0/1.8/1.7 15.3 3
] 2.0 5 1.0 2.5/1.9/1.9/1.4 15.3 12
EN 3.2 5 1.5 3.9/2.7/3.2/3.1 19.5 53
K45 4.0 4 1.0 4.9/3.3/3.8/3.8 18.2 81
L by e vt 3.1 6 1.0 3.9/3.2/2.712.6 9.0 50
T 1.2 4 0.8 1.8/1.0/1.0/1.2 12.8 3
WAt R T 2.0 5 1.0 2.8/2.4/1.6/1.1 13.7 10
Wi S5 ] 2.9 3 1.0 3.5/3.1/2.412.6 114 33
gl 3.9 3 1.0 4.5/3.6/3.2/4.0 19.7 63
M IRAR 2.8 5 2.0 3.2/3.2/12.4/2.3 12.6 19
Tl Ay 2.3 5 1.5 2.7/2.7/11.8/1.7 20.0 15
DA 1.9 3 0.5 2.3/1.8/1.6/2.0 11.2 2
LA 2.5 3 1.0 3.4/2.0/2.0/2.5 13.9 18
[ipan 3.2 3 1.0 4.1/2.3/2.5/4.0 14.7 50
FEER 2.2 2 1.5 2.4/1.9/2.1/2.4 14.9 37
FB 27 4 1.0 3.1/2.4/2.3/2.9 18.3 23
iR 3.0 3 1.5 3.4/2.8/2.6/2.9 16.4 27
XA 1.2 5 1.0 1.4/1.3/1.1/1.0 14.0 0
M 2.7 7 1.0 2.4/2.9/2.9/2.6 16.7 11

20%2 M. B 6(byar hh TRTENZE . RIE. 1B T
TR RS A 1t XY AR S I S AR L 1 S R A
KR I, e K E/IMEZ 3 M PUAE 7 R4 J1; K
XA T 8 R IA R K, FF 4 Adb. K
BRSPS NS T SN S AR PR - TR IENIES
PUNAZE 11~IR4F 3 AR, FREK=F 2R
).

3.3 X

L4y T RIS PR IRRE . 2
I B AT B A A AR R S e T
faE. KK H e 2R 3R 1971~2008 42 X0d H
R KR T 5 m s IRBCR TR, E541
JERT S EAS G . ARG B AR i X AR KK H
Bl /b, SRR, KR, AN, SO T i
KHELR R H S 2. e, B E . PR, B
DR A4 M DX 22 SR AR B K R R, AT 2~5
ERE %, IR SR X Ge v i AR A H s F it

AR b AK AR R TG ) oS DX R R K
HUOERIAEARR . = N Brgsdeis . R
R G R (R SR T X, R R b AR b
Tl R R DY 1| X XU A . KA KU

904

PRSP AR FE R, 7 I b DX X AR A R K
HIRE LR ICAEAR D . ARG = pg e b i i, 16
FEALES B 58 S 1) AR A S A — i R e R 7
b DX A Ak FEE 20N

A ] -l DXL THE )R A AR A S ek i A,
FEAEEEAT R T b, fugs . e, sl AR M
Hi DX AR R A NV 2% AR X AE 1981~1992 4[]
HEL— 2 m s™ EAE I L BE, 1992~1995 4F T B 21 J5t
KM 2 ms™ R, & 7(a)gh T IR NFVC AL RS
Lt XRG4 2 T2 Ak SR ] b X KU KA
AL IR, ITLAE 70~80 AR RGHE R K, 80
SEART W AR R S8 /N s T A B L XX AR A
PNy - 2%.

5% WG 1 2= ARk, A K 3 (X 45 28 X
oK. HR R PG R FreE s i AR A
WS ARAAEES DY) Zkh . Bras vy &b, &
Z MG DN, R b, B, mrE . B
W Ll ik e AR AE GBI, — S B ZE RN, il
by DX PR AR B 2 KUAR Y, 80K, RRAZE T KR
N B R R KR BT R AR B L, EA SRR
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o 2 R R 21 AR B AT DA oo, o e Rl
WPk 53 SCR R,

B 7(b) LB T ABEE Ll fEA 0 L WL BE AT K
T AR M 3 RGP 2 AR AL BB A S A Y
R, KIEFE AR, #IE 2.5 m s7h K

1.2 m s™' RN RGEA IR e, RERZT H
i R K. 5 S 2 M AGBRAR DG, BV R 1 2
WA R I e, AL D I AR S KU
K, 2~3 HHRGHEE 4.5 m s, TS = HEZERGE
/N, 7~9 ARGEL 2 m s

REBEAEPER T, ROEARIECE 2.0 m s~ Zidy; el
BEAT PR R T 1R R 1 7 A AL, 0 e A 2 Xk e
K. B WAERF XK, HILRGETF AR,
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Figure 7 (a) The long-term trend of wind speed; (b) the seasonal trend of wind speed. The histogram in (a) represents the yearly variation of
wind speed anomoly, and the solid line the five-point smoothness to represent the yearly variation.

£5 KEESMKEST Y

Table 5 The statistics of vapor pressure and precipitation®

v, iPiiJ 7J<ﬁ)£4 ?'5/\3/%%/%% G| B%ﬂ(% FI IR 142
IKVEIE B PR KR EIIE [ K &= PRV AR R MK E 1
[GEIES 5.9 1.2 4.9/11.5/5.1/1.7 196.1 100.0 13.6/20.1/17.0/14.5
Je¥El 4.1 0.8 3.6/7.7/3.6/1.5 175.8 100.0 12.7/28.9/12.2/4.9
Bies 4.8 0.8 3.9/9.1/4.5/1.6 210.8 140.0 10.6/49.6/9.4/0.5
] 5.7 0.8 3.6/14.2/4.3/0.6 431.6 130.0 21.3/88.9/28.5/5.4
FEAR 7.9 0.6 5.3/18.2/6.7/1.2 534.3 250.0 27.8/106.4/36.1/6.3
K 8.3 0.6 5.4/19.0/7.3/1.6 567.9 200.0 26.0/132.8/30.9/4.2
Ly by e e 5.4 1.2 3.5/11.4/5.0/1.4 200.0 100.0 7.6/47.3/12.0/1.5
pagii 8.6 0.8 5.8/18.9/7.8/1.8 524.1 180.0 25.8/121.7/27.3/2.8
WA R T 3.4 0.8 2.8/6.2/3.1/1.3 71.6 50.0 5.9/13.0/2.8/2.8
i S ] 2.5 0.7 1.8/5.3/2.2/0.9 70.14 50.0 1.7/17.3/2.8/1.3
gl 2.6 0.7 1.7/5.9/2.5/0.7 171.5 100.0 3.5/44.5/9.4/0.8
M IRAR 3.3 0.6 2.5/6.3/2.9/1.2 40.9 40.0 2.3/8.8/2.1/0.5
il A iy 3.7 0.8 2.8/7.5/3.4/1.7 165.1 150.0 10.5/34.4/8.3/2.8
hri 5.2 0.8 3.7/10.0/5.6/1.5 433.8 200.0 12.3/11.1/24.4/0.7
YL 4.4 1.2 3.2/8.9/4.6/1.3 286.5 100.0 6.8/74.2/14.7/0.3
YT 9.8 0.6 8.0/15.8/10.8/4.4 966.0 250.0 31.4/209.6/77.2/4.1
PR 6.8 0.8 5.9/11.3/7.2/3.0 645.0 250.0 54.2/106.7/43.9/8.2
FB 6.6 0.8 10.5/24.1/12.2/4.0 639.9 250.0 40.6/113.1/46.5/10.5
i 15.1 1.2 12.2/27.6/15.0/5.5 1010.9 300.0 65.0/180.0/64.7/29.8
A 16.3 0.5 14.7/25.9/16.5/8.1 882.9 200.0 49.8/186.8/57.1/7.9
A 19.0 1.2 17.1/28.8/19.5/7.0 1363.3 400.0 159.6/162.5/75.9/54.8

a) RPFIH T KV R KRR E I B AL IR FEM T (. KV HAZ: hPa, Ff/KHE 547 mm
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B FEAE 50 mm LR, A rg IR AR MBI 6 H 4y B 7K 5
%, 7 A4 L ACKIERD> . Fram v i X 7 7
HM K%, ihZE 3 HFEKERD.

KO 45t TAbES . ARG L PSR A VT RIAR
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Figure 8 (a) The long-term trend of vapor pressure; (b) the long-term trend of precipitation. The histogram represents the yearly variation of
vapor pressure and precipitation anomoly, and the solid line the five-point smoothness to represent the yearly variation.
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Figure 9 (a) The seasonal trend of vapor pressure; (b) the seasonal trend of precipitation.
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Table 6 The statistics of the seasonal cloudiness C2 at 2:00am of
Lijiang station, (10-C2) and the mean usable night, photometric night

of nearby Gaomeigu site®

Hip NN‘?L?E W YT 3k [EE ) %‘%E
2 B 10-C, A] A W6

1 1.8 8.2 28 20.5

2 2.8 7.2 25.5 12.5

3 3.1 6.9 22 7

4 3.6 6.4 20.5 5.5

5 5.8 4.2 20.5 4

6 8.4 1.6 8 0

7 9.4 0.6 10 0.5

8 8.5 1.5 12.5 0

9 8.2 1.8 12.5 0.5

10 4.2 5.8 23 11

11 3.8 6.2 25 11.5

12 0.7 9.3 30 23.5
W1E 5.0 5.0 19.8 8.1

a) AL, KRICBIPAL(RED)

P=3"
=20 P (M
10
C=3, Cps (2)

HHh, PRI R, C T Z 1R, p R 2 B
W, mE Cli=0, 1, -, 10, R =g S C,. W
FH i G BEEMRSEMRER T, WL xRS
P8 75 R IR E R K, AR Co=0 52F%
G, Bk, Lz RE X (10-0)5
10-C)=>""(10-C)p, 3)
IR R /D> 25 R0t S48 G 25 R R S AL L K, €,
DL 2 B A B T 5 5 T 2 e H R
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Figure 10 The seasonal variation of usable night, photometric night
of Gaomeigu site during 1994.7-1996.7, comparing to the seasonal
cloudless cover (10—C;) of Lijiang.
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Figure 11 The equi-weighted accumulation of the yearly average
elements. The equiweight accumulation of the yearly mean values
comparises the relative importance of each element in the overall
evaluation. The cloudiness units (10%), wind speed units (m s™),
precipitation units (mm), vapor pressure units (hPa).
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Time variation of astro-climate conditions in China
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The time variation of astroclimate conditions in China was analyzed in terms of cloud cover, air temperature, wind
speed, water vapor pressure, and precipitation. The databases from ground meteorological stations over China were
employed with the yearly and monthly data sets for the period of 1951-2008. According to the climate
regionalization for astronomical observations, 21 stations were selected based on their advantages for astronomical
observations, the locations nearby existing/candidate observatories, or the climatologically representative of local
regions. The long-term trend, annual and diurnal variability of the relevant meteorological factors were summarized
and compared for the 21 local regions, providing ground-truth evidence for selecting and further evaluating an
astronomical site. This study serves as a further demonstration towards astroclimate regionalization, and provides
with essential database for astronomical site survey in China.
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