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Fig.1 Distribution of 43 meteorological stations and

four ecological function regions in Qinghai Province
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Tab.1 The revised equations between 20 ¢cm pan evaporation and E601B

evaporation in four ecological function areas in Qinghai Province

i1 IX AN i SAFERE(R) FEARL
SR ARG Y=1.519 x +20. 655 0.9138 79
I I X Y =1.3306 x +42. 938 0. 8256 59
KA X Y =1.5623 x +24. 047 0. 8827 51
ZILRIX Y =1.4424 x +30.756 0. 857 125
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Fig.2 Spatial distributions of annual (a), winter (b) evaporations (a, b, Unit;mm) and climatic

tendency rate of annual evaporation (¢, Unit; mm/10 a) in Qinghai Province during 1964 —2013
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Tab.2  Statistics of change trend of annual evaporation in four

ecological function areas in Qinghai Province during 1964 —2013
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Fig.3 The monthly (a) and seasonal (b) changes of evaporation in four

ecological function areas in Qinghai Province during 1964 -2013
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Fig.4 The annual changes of evaporation in four ecological function areas of Qinghai Province during 1964 —2013

(the dotted straight line for the linear regression, curve for the cubic polynomial regression)

3T 4 MESIREX ME R AR
fofit ) R AAHOC R AL ATLUA Y, T 50 a 3k, 543k
REFWF L KERR BT REES, 45
SN Moy cE iR NSy 8 UPN FIN o
JRHAR 2 R 2 /) s VLR IX DO 2 26 R i 1
bR R B A Fi i «=0.05 KRR
REVER, B KA A B T SO AF 28 K
R FRER IR EF X R K A TR R
TR TR R T et s, Hoh (R Zm i
a=0.05 [ EVER R ; RO X BRI F51, Hofh
TR NALE TR

MIFIEE 4 MESIIREIX A A 28 kA2 a4
KFE(FK4), 1250 a K, SRR A A2 KR
BERREEA R M EPERAE -12.5~ - 1.0 mm/10 a
ZI]L Bk 2 A Ak, ot H 3358 it « =0.05 & LA LY
R E PR, R e K2 T A /N2 A=
TLIRIX A A 28 R 30 ETHEH AT ~9 A A1
Hiiid «=0.05 K LA b B PER S, 9 H 3 ik &
K, 8.0 mm/10 a; BRI X 35 2= 2 A0 08 T
s HA A 0l BT A9 Al a=0.05 /Y
RS ; A X R F R Rk TS I
(EVERG RN T <R AN R SHEURT 2 3 Xind o8

&3 1964 ~2013 EFHFEH I NETYHRRUSFZLENSEM@E(BA:mm/10 a) FIEXRE

Tab.3 The climatic tendency rates ( Unit;mm/10 a) and correlation coefficients of seasonal

evaporation in four ecological function areas of Qinghai Province during 1964 —2013

SRR G A X ARl X =TLHIX
A MR AUBMER O HSEREC UmEBUAER O RCRE ABMTEE SR
#E -23.6 0.62%* -4.3 0.16 -6.7 0.22 2.0 0.08
HE =351 0.68** 0.3 0.01 2.1 0.06 12.5 0.47***
®ZE -13.9 0.64 5.5 0.29" -1.1 0.05 10.8 0.60 """
e 5.3 0.50 0.5 0.04 -3.1 0.24 4.8 0.32*

e w o Fllx s s | RORET «=0.05.0.01 F10.001 19 8 KL, TR
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Tab.4 The climatic tendency rates (Unit; mm/10 a) and correlation coefficients of monthly
evaporation in four ecological function areas of Qinghai Province during 1964 —2013
SeRARGE B ) X ARABLOM X ZVLIRIX
AR AR AUEBIER XA UEMIER MR AUREIER AR
1A -2.1 0.40"* 0.2 0.03 -1.4 0.25 1.6 0.24
2 A -1 0.19 0.2 0.04 -0.6 0.09 2 0.23
3H -4.6 0.40"" -2.4 0.23 -3.2 0.23 0.2 0.01
4 H -6.9 0.43 " -1.1 0.08 -2.4 0.17 1.2 0.1
5H -11 0.49 **~ -0.8 0.05 -1.1 0.07 0.6 0.05
6 H -12.2 0.51 """ -0.6 0.04 1 0.06 2.7 0.24
7H -12.5 0.54 """ 0.2 0.01 0.9 0.06 4.1 0.33"
8 H -11.2 0.57 " 0.7 0.07 0.2 0.01 5.7 0.44"
9H -4.3 0.31" 4.6 0.41*" 1 0.08 8 0.65"
10 H -6.7 0.68 *** 0.3 0.04 -1.2 0.11 1.1 0.13
11 H -2.9 0.54 "~ 0.6 0.13 -0.9 0.16 1.7 0.29*
12 H -2.3 0.60 "~ 0.1 0.01 -1.1 0.23 1.1 0.2
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Tab.5 The decadal anomaly of evaporation
in four ecological function areas of Qinghai
Province during 1964 —2013 ( Unit;mm)
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Tab.6 The climatic tendency rate of climate factors and their correlation
and full correlation coefficients between the climate factors and evaporation,
time in four ecological function areas of Qinghai Province during 1964 —2013
PR RIRHEEE KRE S HEERE Rk RS H s £
S IIGES 0.5 -0.2 0.1 -0.3 6.0 -0.3 -41.4
5y (A AH 6 R ¥ 0.87 *** 0.64 *** 0.51 *** 0.27 0.36* 0.83*** 0.64 """
seA GNP
HERBMERE -0.47**"  0.62***  -0.60"**  -0.16  -0.56*** 0.74***  0.68***
SEEMFKREL 0.41 0.40 0.31 - 0.20 0.62 0.43
A ) R 0.4 -0.1 0.0 -0.3 6.7 -0.1 -11.6
s Sta) e 2% 0.80 """ 0.33* 0.16 0.21 0.21 0.69 *** 0.24
T IEHIX SENHEEP SV
S KBHFERE  0.39% 0.52 """ -0.03 -0.70*"*  -0.40"" 0.38 " 0.16
SERMRFREL 0.32 0.17 - - - 0.26 -
¥ IEES 0.4 0.0 0.0 -0.7 1.8 -0.1 -26.9
LI IA]AH G R % 0.82*** 0.11 0.27 0.39** 0.04 0.73*** 0.43 %~
TN K SENHEEP S
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SERAE R - - - 0.29 - 0.39 0.17
SRR ATES 0.39 -0.13 0.05 -0.7 8.6 -0.11 -4.3
v Sl 0.76 " -0.35"" 0.40"" -0.42*" 0.26 -0.56 """ -0.08
ST 55 i) AH G 2 8
HEREBMERE 077" -0.377 0.04  -0.79***  0.17 0.13 0.09
SERMRRLK 0.59 0.13 - 0.33 - - -
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Variation Characteristics of Pan Evaporation in Different Ecological
Function Areas of Qinghai Province During 1964 —-2013

QI Donglin'* ,XIAO Hongbin'*,LI Xiaodong'**,
ZHOU Wanfu'? ,SU Wenjiang'* ,HU Aijun'”

(1. Institute of Qinghai Meteorological Science Research, Xi’ ning 810001, China;
2. Qinghai Key Laboratory of Disaster Preventing and Reducing, Xi’ ning 810001, China;
3. Institute of Chendu Plateau Meteorology Science Research, CMA, Chengdu 610072, China)

Abstract ; Based on the conventional meteorological data of 43 weather stations in different ecological function areas of Qinghai Province
during 1964 -2013, the temporal and spatial variation characteristics of pan evaporation were analyzed in the past 50 years, and their
change causes of pan evaporation in four ecological function areas were analyzed by using the full correlation analysis. The results
showed that the annual and seasonal changes of pan evaporation were significant in different ecological function areas of Qinghai Prov-
ince. In the recent 50 years, the pan evaporation in Qaidam Basin and three river source area showed a significant decreasing and in-
creasing trends, respectively, while that in Qinghai Lake area and eastern agriculture area hadn’ t obvious change trend. The annual e-
vaporation in four ecological function areas decreased firstly and then increased during 1964 - 2013, but the change time was not com-
pletely consistent. The spatial distributions of annual pan evaporation decreased from northwest to southeast, and that in spring, sum-
mer, fall was similar to the annual, but that in winter decreased gradually from south to north. The annual pan evaporation mutated in
1998 in Qaidam Basin and in 2002 in eastern agriculture area, while that didn’ t mutate in three river source area and Qinghai Lake ar-
ea during 1964 —2013. The influences of climate factors on evaporation were different in four ecological function areas of Qinghai Prov-
ince. The main climate factors affecting evaporation in Qaidam Basin were wind speed, sunshine hours, average temperature and daily
range of temperature, those were average temperature, wind speed and daily range of temperature in Qinghai Lake area, and in eastern
agriculture area those were wind speed and relative humidity. However, the effects of average temperature and relative humidity on the
increasing of pan evaporation in three river source area were critical.

Key words: pan evaporation; climate mutation; different ecological function areas; Qinghai Province



