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Main phases of water cycle
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phases of water cycle
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» Regional water vapor
» Regional actual evapo-transpiration

» Regional soil moisture



(1) Atmospheric water vapor

1. ERA-Interim (European centre for medium range weather forecasts)

1) Specific Humidity. U wind, V wind,Geopotential, Surface Pressure
Total Precipitation,Evaporation

2) Spatial resolution: 0.5°X0.5°;
Altitudes: 1000hPa to 1hPa,totally 37 pressure levels;
Temporal resolution: 1979-2013;

2. NCEP/NCAR (National Centre for Environmental Prediction-National
Center for Atmospheric Research)

1) Specific Humidity,U wind, V wind,Geopotential height, pressure
2) Spatial resolution : 2.5°X2.59,
Uwind,vwind, hgt: 1000-20hPa ,totally 17 pressure levels;
Shum:1000~300hPa , totally 8 pressure levels;
Temporal resolution: 1960-2013



(1) Atmospheric water vapor

Precipitable water resources
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(1) Atmospheric water vapor

Nanchang ( 115.89° E, 28.68° N) Radiosonde data based monthly
water vapor content in the whole atmosphere column
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(1) Atmospheric water vapor

Variation of water vapor over China
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(1) Atmospheric water vapor

Trends of precipitable water resources over the ten river basins in China
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Trends of water vapor budget

Achsentitel

y =-0,0036x + 7,1733
R*=0,2236

Achsentitel

0,

13)

(1960-20

L]
y = -0,0052x
R?=0,4

+10,124
288

0,5
T [iip]|n
30 4 o
1
S
85
g
< y =0,0064x - 12,824
N 2
1 R?=0,3614
EAy
6
T [
9S4 y =-0,033x + 67,588
*
-~ R? = 0,5564 507 N
™
=2
g
9
0 e e e e e T
1960 1970 1980 1990 2000 2010
2
E. KT
S M A A ¥
— ' v V
¥ VAR W
~ 1 4
S
=
0,5 - y = 0,0011x - 0,9039 .
9 R2 = 0,0047 W
0 e s R R =
1960 1970 1980 1990 2000 2010
3
T =]
S2 1
¥
™
1
i y =-0,0051x + 11,724
k9 R?=0,1199
0 I H-L

19

60 1970 1980 1990 2000 2010

e

A 1980n_19ppl\ o0

19 A ol
VATiAAVAERE
PRY MY
y =-0,0004x + 0,2538
5 R*=0,0006
o

1

T ]

&5 - y =-0,0052x + 10,497

X R?=0,2231

™

£0

L 1960 1970 1980 1990 2000 201c

<

0,5

A

0,4
? /\ﬁ Y

12 T
! A A f\/\/x\/
e A
% AL VNN MRVAVAWAY 1 S crmeen
w T w V v i V T
= 1960 1970 1980 1990 b 2010
82 - y =-0,001x + 2,0809
S R?=0,0244
0,4 -

A

1
= R
B S P P P P o
*196 970 1980 1990 2000 10
it VM A\ N agp ,\v/\leﬂ/‘
- V V"V\,\/ YW

Tt
2 y =-0,003x + 5,236
> R®=0,019

Fr



Trends of water budget at the four boundaries in North

western river basin (1960-2013)
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(2) Actual evapo-transpiration

Complementary theory based evapo-transpiration
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(2) Actual evapo-transpiration

Trends of annual evapo-transpiration in the Tarim
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Annua Eta is about 278mm/a in the Tarim river basin.
since 1960, Eta have been increasing significantly at 99%
confidence level



(2) Actual evapo-transpiration

Impact factors
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(2) Actual evapo-transpiration

Impact factors
Tmean Tmax Tmin Trange Atmospheri  Saturation ~ Wind Sunshine  precipitation
c pressure  defict Speed Duration
Annual -0.108 -0.221 0.191 -0.91** 0.239 -0.504** -0.752**  0.041 0.514%*
Spring  -0.223 -0.353** (.06 -0.554**  -0.167 -0.441** -0.635**  0.338* 0.648**
Summer -0.247 -0.275* 0.017 -0.293* 0.293* -0.697** -0.687**  -0.358**  0.541**
Autumn 0.233 -0.053 0.397** -0.374**  0.246 -0.46** -0.784**  0.29* 0.4**

Correlation coefficient of actual evapo-transpiration and climatic factors in the Tarim
river basin in 1961-2013 : The increase of underlying surface water conditions caused
an increase of the ETa, while the decrease of wind speed and saturation deficit

decelerated its rising rate.



(3) Soil moisture

Getting of soil moisture record
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(3) Soil moisture

Satellite based soil moisture(ECV)
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Comparison of soil moisture record retrieved by images from European Space
Agency (0.25° X0.25° ) with ground observed record ( Shache station)



(3) Soil moisture
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(4) Dryness and wetness variability
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An increasing trend in annual mean SPEI with a significant change
point in 1986 was detected. Most of the stations showed a trend of
getting wet in the interannual scale, and obvious trend mainly
concentrated in the northern basin.
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Summary

» Climate System in the TRB since the year of 1960 is
warming. Precipitable water resources have shown weak
Increasing trend.

» ETa has been decreasing since 1998, but an overall
significant upward trend at a rate of 10.6 mm / 10a was
observed for the period from 1960 to 2013. The increase of
underlying surface water conditions caused an increase of
the ETa, while the decrease of wind speed and saturation
deficit decelerated its rising rate.

»Variations of soil moisture in the Tarim River basin are more
controlled by precipitation, and temperature is less effective
In controlling of soil moisture variations.



Research Results
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