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Abstract: Based on the data of 20cm pan evaporation and its impact factors over Lake Qinghai basin from 1961 to 2007, the trend
was analyzed through Mann-Kendall nonparametric test methods and grey incidence analysis. The main results were as follows: Sig-
nificant negative trend of pan evaporation over Lake Qinghai basin was detected, with the decrease rate of 4. 47mm per annum, and
except for autumn, all season had the negative trends, with the decrease rate from 0. 55 to 1. 83mm per annum, especially in
spring, then summer, while winter decrease was tiny. Decreases of the hours of sunshine that were mainly caused the decrease of
pan evaporation, have resulted into decreases of the diurnal temperature range and the average vapor pressure deficit.
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Fig. 1 The distribution of meteorological station in and around Lake Qinghai basin
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Fig.2 Changing trend of seasonal and annual pan evaporation in and around Lake Qinghai basin from 1961 to 2007
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Fig. 3 Changing trend of pan evaporation in and around Lake Qinghai basin from 1961 to 2007
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Tab. 1 The changing velocity of pan evaporation in and around Lake Qinghai basin from 1961 to 2007

. Kz Z[f=2 e H > fis2od EY FFn ik ]
=P (mm/a) (mm/a) (mm/a) (mm/a) (mm/a) (mm/a) (mm/a) (mm/a)
= —-1.68" -0.46 -2.76* -1.51" —2.44" -2.26% —1.43 -1.83"
HZ -1.83" -1.14 -1.55 -4.68* -0.68 -0.69 -1.14 ~-1.80"
s -0.52 0.45 -1.24* -1.27* -0.37 -0.52 -0.19 -0.50

LS -0.58* 0.28 -1.17* -0.63" -0.79* -0.78* -0.27 -0.55"
Yy —4.62F -1.01 -7.11*% —7.43* -3.98* -4.29* -3.15 —4.47*

# FNAE P =0.05 MK Ll K.
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PSR SR T (32 2) A BT 3R 2 AT 47a SRR IR A 28 K B S R A L
e b A T XA 7% R L 78 R Y R A B R S AR R E A K (25 5 IR BE I
ZREN LR NEY], kg, 5k A Tab. 2 Grey integrated incidence among pan evaporation,
6 Z B s ). 3 % 2K & 0 1 2545 A Ak ¥ longitude, latitude and altitude over Lake Qinghai
05 76 EL DI IR P E 0 3 R 1, B basin in 1961 72007

S, SRR KRR BRA T K F A = ZE i Wk
AR L A P8 A R 90 15 20 3 VG 4K 125 = 0.3854 0.4203 0.4516
MXREFEELMBE L RNBBER S EMNZ HZE 0.4297 0.4406 0.4755
B £ e 2R 2 — B0, W28 3 3 2 0 L7 o it A e 0.5470 0.5465 0.5455
el IR, b2 R ey X% 0.3846 0.3623 03493

AR 0.4330 0.4170 0.3765

E 2R
4 BmZELMZEREHSIERFEWL

4.1k 47a EEERTFHTES

HRAIE R 0 2 & L2 R B S A PR - 1R AL Fa 34 T (38 3) , 075 10 0 T B ) 0 i DX 40 35, 3 47a 3f
ARSI LA 3,38 x 10 7 °C/a MR SR TF G, 76 —4F WU v, 5P 35 /IR IR ) S B S 0 T B, TR
2.06 x1072=5.21 x 10 >°C/a. AP BB SIR DL 3. 08 x 10 2°C/a [ BT , 7E—4F PUZ PR B 2R A5 (b A
AN T Z T By AR R S B G T S THIR R 2. 24 x 1077 - 4. 85 x 10 7 °C/a. ARV iR
MRAIRLL 4.45 x 107°°C/a RSERTEEG , W 08 FAR V- iR m AR I T i 38 26— AR DU SP3BT
PRYS B G T R, FHIE R 2,95 x 1077 —6.51 x 107 °C/a. I 47a AT B K IR MR 3R B
FERNTEKIUEL, 2. 14 x 10 *hPa/a (YR AEFAL, 11 52 F2 00 V- HK PUREILL 1.87 x 10 *hPa/a Y34
AT A PIRIAKRE AR SAAR B2 . AR T AR LI 47a I R A i ARk,
IR B AR - A A - B (4 L 81,34 x 10 *mm/a Al 81.20 x 10 *mm/a [ 7E B msh, 24
RN BIK R0t SRR B35 4F B IR AU AR b BROR B3 R R H AR LL 92. 64 x
10 *h/aff)# g 040 B 7 B BRI B AR (L AR B 25

&3 3T A7 a T W VAT B S 300 b IX 2 O ML 7% A ) DR 1 (11 242 A A0
Tab. 3 The mean changing velocity of pan evaporation impact factors of each meteorological
station over Lake Qinghai basin from 1961 to 2007

AR F=s CES B A7 GRS
SRR ( x10729C /a) 2.06* 2.54* 3.55*% 5.21* 3.38"
- i SR ( x 10 72°C/a) 1.80 2.24* 3.93* 4.85* 3.08*
SEREBARSIR( x1072°C/a) 2.95*% 4.29* 3.83*% 6.51*% 4.45*
JKIEHE( x 10 ~2hPa/a) -2.14*¢ 1.87* 0.03 0.15 0.13
FEXHBEE ( x 10 72% /a) -2.40 3.57 -2.04 2.09 0.05
M7k ( x 10 ~>mm/a) 10.05 81.20 " 1.96 0.45 81.34*
F BRI ( x 10 2h/a) -11.88 -92.64* 11.26 -30.27 —141.95

# FIRAE P =0.05 T F MK L K.

BRI G R R F BRI S R E (R 4) 3 47a RIS G ul AR R
TR, TR 2,08 x 10 725,18 x 10 2°C/a, oA DLIE AT 5, RIBIRZ (R 3. 46 x
1072°C/a) IR/ 76 2, B T IR FIYEL IR G 3 5 B 3 84, A 4% 0l ) P 43R A 1,81 x 1072 -
4.00 x 10 *°C/a BRI 8 s FEE T, 59 22 (PSR B3k, AR WY 290 B T e s,
FHIEN 2.03 x 1072 —4.09 x 10 7>°C/a; 453 Bk 2 - ¥ R BRIELJR 3 A 38 A8 fh Ah, i 45 36 L 3. 02 x
1072 =5.17 x 10 > C/a BYHR TR s K BP9 R S B & R TR k¥, TR N 3.73 x 1072 - 8.46 x
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Tab. 4 The changing velocity of pan evaporation impact factors of each meteorological

station over Lake Qinghai basin from 1961 to 2007

R K T 5 HF HF  £F PR EmET FF O BEF O ME &% T

SERSE KB 1,39 2,037 4.357  6.67"  3.46° SEHIEESM 0.51 1.67 3.21° 3.97" 3.46"
(x107°°C/a) WI%ZE 1.81° 3.33° 3.02° 4.69° 3.04" (x107°%C/a) -0.42 2.27° 3.33° 4.85° 3.04"
3% 4,007 -0.94 4.67° 4.33°  3.37° 4217 0.93 5.17° 4.34° 3.37°
#2 2.00°  2.22°  3.61° 529" 3.10" 2,02 2.22° 4.52° 5.33° 3.10°
W 1.88°  3.337  3.89°  4.53°  3.45" 1.2 2.62° 3.33" 4.85° 3.45"
WP 1011 2.10° 1.47  3.73°  2.08° 1.94  2.65" 3.91" 5.05° 2.08"
JLRT 3.23° 4.09"  5.17°  8.46°  5.18" 3.23°  2.41° 407" 5.83° 5.18"
PIERARS R RIR 5.27°  5.45°  5.98"  9.33"  6.30" IKIRE -1.28 2.89° -0.48 0.14 0.39
(x1072°C/a) WI%E 2.65° 4.23° 3.91° 5.00° 3.82" (x102hPa/a) 0.40 1.36° 0.63 0.77° 0.69"
L2 4.33° 1.73° 4.66°  5.21°  3.92° -0.22 2.92°  0.77 0.06 0.86*
H2% 2,277 2.39"  3.94°  6.47°  3.61° -0.25 1.82° -0.27 0.37° 0.60°
WE 2,177 4.62°  1.52 6.11°  3.37" 0.39  1.90°  0.31 0.92  0.88"
WY 1,92 3.89° 1.43  5.21°  2.94" 0.28 1.51° 0.37 0.83° 0.75°
A 1.52 6.46°  6.30° 10.23"  6.97° 0.00 1.21 0.50 0.89° 0.72"
MIMRE KW 6.17  11.97 -0.83  3.33 3.17 Mok -12.61 110.00 0.37  2.14  109.03
(x1072%/a) WI%E 1.63  -1.71 -0.81 8.60 -4.17 ( x10 *mm/a) =30.00 97.90° -4.36 1.94 62.76
5% _10.42° 18.15° 1.25 -8.17  0.00 1.58 127.94° 10.00 -15.75"116.72"
%622 -5.83  8.33 -4.76 0.00  -0.48 44.74° 108.50" 5.71 6.30 170.59°
W -5.45  0.00 -0.54 7.08 0.68 4.25 68.72 8.06 -0.94 83.81
WP -1.59  1.33 -1.45 8.33 0.88 37.50  7.31 0.00 5.90° 51.85
$EF -6.06 -8.00" -13.89" 3.13  -6.55" 20.63 43.33 -11.50 4.74  60.31

HEARFS KR 22.00 -2.33  30.67 -50.83 —12.40
( x107%h/a) WI%E -10.63 -96.67" 10.71 -46.11 -116.54
724 _58.10 -66.00 21.13 -50.00 —-191.42°
H2% —82.22-147.81° -4.62 -44.38 -296.67"
g 47.00 —102.73 72.73  16.52  23.16
FYE -27.00 —171.82° —20.53 —70.00 -292.35°
HH 16.28 -26.09 41.62 -26.67 30.00

# R RAE P =0.05 B FEMHAKT Ll K.

10 *°C/a. SAFEF-H/ 2R, 45 0 A AEF- 2 i i R R S P03 A T s ka3, R 2. 08 x 10 7% = 5. 18 x
10 72°C/a; S, P m SR 2 22 3L A0 0l 71 w5 0 B 3 B35, THIR 40 30k 4. 21 x 10 72°C/a I
3.23 x10 *°C/a, KA AR B35 T E 2, RIS 22 A7 B AL, AR b i E i s <R B 3
FHE L FHIE A 2.22 x 10 7 =2.65 x 10 7> C/a; 45 Rk Z A4 22 1) - 2 B o A 2 S B0 25 A et 3, T il
SRR 3.21 x 1077 =517 x 10 >°C/a #13.97 x 10 7> —5.83 x 10 >°C/a. i 47a F4& 0l B9 ALY i IR S R
S A A TR THIE 2. 94 x 1072 —6.97 x 10 *C/a; fE4 7, W IR AL R AT 3% A8 1k, HoA 45 o
AOTHIE N 2.17 x 1072 =5.27 x 10 > °C/a; 16 5 Z M4 F, 45 3 1 F 3 B (I AR 2 35 TH w0, T 40 31k
1.73 x10 7 =6.46 x 10 >°C/a F15.00 x 10 > = 10.23 x 10 >°C/a, I H 4 Z= i TH 5L i B8 AH X Ho 2 245 8
AR FERK S B SR AT 2 AR, B A B THIR A 3.91 x 10 7% = 6.30 x 10 7 °C/a. 453 1 4EF
PP IEAEAT 47a R B2 A 3R IRV AT B A8 Ak, HEAX 45 36 L4 0. 60 x 10 ° — 0. 88 x 10 *hPa/a [ R
TR AR THEAR /N, AT 2B R 22, &0 0 F X K IR AR A fa S R i 3 78 B 2 BRAL R 1y 48
A B A HA 45 U ) - 24K PR3 S BT R a3, TR R 1,36 x 1072 =2.92 x 10 *hPa/a; fERK 45
Sl KRR B AR LR PR A S RIB N S 28 B 35704k, oA 45 sl s R B h It s e 3%,
FHIR A 0.37 x 1072 —0.92 x 10 *hPa/a. IT 47a 453 (KA KT EE B IE AN LLAG4E 6. 55 x 10 7% Y3 B AR L
Hb A I AT AR s AR 2, 15 2 (P AR X P S B AE PRI 10. 42 x 10 2%, HR 45 5 AT B3
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A AE L F B L B TR N 18,15 x 10 2% /a, LA 52 BB AR A4 R 3, T2k 8..00 x 10 2% /a, HiAx 45 3
VAT AR  FEFK S FERI YA AR EE L 13.89 x 10 2% /a B BRFRAE , Ho o & vk IR B4 W B A5 4k 5
KSR 45 S YA B AR Al A AR B B K SR PRSI 47 a SR 1 25 R % B B I S A T
o THIES AR 116,72 x 10 mm/a 1 170.59 x 10 *mm/a, HAx 45 354 AL 3R 1 8 e 28, #5220 [
KB BRI, AN 44,74 x 10 Pmm/a, HE AW AS R B3 78 7 2, WL 19 22 FHR 22 47 2 ek B 5
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Tab.5 Grey integrated incidence among pan evaporation and meteorological elements

over Lake Qinghai basin from 1961 to 2007
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HZE 0.3902 0.6663 0.4751 0.7413 0.6700 0.3424 0.7717

e 0.4788 0.3898 0.4324 0.3848 0.2796 0.3390 0.2409

2 0.3764 0.6553 0.5853 0.5760 0.9584 0.4214 0.6116

P& 0.4295 0.2173 0.5068 0.2965 0.5477 0.3734 0. 6540

AR 0.2964 0.5821 0.6871 0.7835 0. 6802 0.5995 0.6126
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