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—. Challenges on Sustainable Oasis development
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Salt sensitive crops Symbols signify relative value:
Water volume
@ salt concentration

Water supply
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e Deep well injection
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Subsurface drain

(Zhao Chengyi, 2002)
Water & salt movement from upper stream to downstream at basin scale
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Substantial glacier mass loss in the Tien Shan over Accelerated Glacial Melting
the past 50 years
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Stream flows show increasing trends
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Interaction among inundation model, groundwater and soil water model

Hi,p,= AtmosBoun
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where . S(h) is the actual root uptake; a(h) 0.2 = § E
is root-water uptake water stress response g g H H Pl @
function , b(x) normalized water uptake hy h, hy 0 gt s
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Interaction among river package, groundwater and soil water model
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Interaction among vegetation growth model and soil water model

Optimal Vegetation growth

H o = 0.5 Hy, (1—exp(—k, - LAI))

phosyn day

Abio = RUE - H ...

ALAL = (fry,  —fr, ) LA,
(L—exp(5- (LAl —LAI,)))

where : Abio is the optimal biomass growth,
ALAL, optimal LAI growth , Abio,, is actural
biomass growth , ALAI, .. is actual LAI grwoth ,
REG, Aywater stress , Hy,, is incident total solar
radiation , RUE is radiation use efficience , E; is
potential transpiration E, is actual transpiration,
S(i) actual root uptake for each node in hydrus

profile .




Ground water system .:
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New EVT package

1. Calculate soil evaporation and
vegetation transpiration separately.
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TREHM: Calibration and validation

« Groundwater
— Calibrated to 12 wells in downstream
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=. Simulations—(1) Simulation of river discharge to GW after flooding N\ Y

GW variation curve after flood at 5,15,25,60day, river discharge to GW from221.59m3/m, 197.06m3/m to 181.01m3/m
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=. Simulations—(2) Simulation of river discharge to GW after built dam

GW variation curve after built dam , river discharge to GW from 50.04m3/m, 43.06m3/m to 29.49m3/m
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=. Simulations—(3) Simulation of flood gate in middle reach
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=. Simulations—(3) Simulation of flood gate in middle reach
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Simulations—(3) Simulation of flood gate in middle reach
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Variation of soil water(SW) in 10 years and water balance in 10t year
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=. Simulations—(3) Simulation of flood gate in middle reach

Response of vegetation water stress to manual irrigation
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=. Simulations—(4) Simulation of GW variation after irrigation in lower
reach
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=. Simulations—(4) Simulation of GW variation after irrigation in lower
reach
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¥. Water Balance in Tarim River Basin

Operation nodes of water balance in the Tarim River Basin
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. Water Balance in Tarim River Basin

(1) Water Balancein mountainous area

Runoff mainly origin from melted snow and glacier water, which account for 48% ,

the base flow and rainfall account for 24% and 28% respectively. BRSBTS REAENE A
iH 0.5C 1T 2T

Onelted snow and glacier water ®hase flow URainfall RS 35579 17214 16.6536

e EAFKI 1.456 29547 5.9093

28% KERRFKEM 037 07528 1,506

&t 53839 11.4289 24.0686
SEEE BEETFR EEER EE =
i 23.63 27.07 29.87
057 = 22.53 2722 31.65
C T 5.50 550 5.50
&t 51.67 5979 67.02
i 23.90 2742 30.29
i RSP . b 22.86 27.66 32.19
I e S e | i 5.58 5.58 5.58
| TEmEm &3t 52.34 60.66 68.06
0 Fis 2443 28.12 31.13
i 2 s 23.50 28.54 33.28
bl T 5.73 573 TR
. &t 53.67 62.39 il

A4

- ‘, . 7 yarian processes in middle and low 04/10/2015 29/60
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¥. Water Balance in Tarim River Basin

(2) Water Balance in main Tarim River Basin
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M. Water Balance in Tarim River Basin

(3) Water Balance in farm land

Irrigation norm and suitability evaluation of cotton drip irrigation under mulching

I
Degree of Sy S, I ( m%’ilm) B Suitability
salinity (g/kg) | (g/kg) | (m’hm) |demand |LR (m¥/hm)
Light | 03-06 | 1.0 (5432|3463 0 2909 ) ﬁ‘\
Middle | 0.6-1.0 | 1.0 5432 3465 0 2909 { Y \
1.0-1.5 1.0 5432 3465 | 1158 2909 ) M
Heavy | 1.5-1.7 | 1.0 5432 3465 | 2010 2909 J M
1.7-2.0 1.0 5432 | 3465 | 3300 4728 | N
Solonchak| =2.0 Cotton dead W

|,--irrigation norm in cotton growing season, it include cotton water demand and LR;
|,---added irrigation in winter or spring

Chengyi zhao

An eco-hydrological model to analyzing riparian processes in lower reaches of
Tarim river 04/10/2015 31/60




¥. Water Balance in Tarim River Basin

(3) Water Balance in farm land

_ BEAE BEEAE .
g JE—F PLRSE 10 2T EMNEAE AR
(fz.5) (fe.7%)
KEESE fZ.m3 27488 302368 327.1072
HnE Tk 4 {Z.m? 2912661 316.3895 340.6128 0
AE “%;f” Zm? 2783961 303.5195 327.7428 1641 12.83
FF7K1000
“ ;J;ﬁ: {Z.m? 2724076 297531  321.7543 248.65 20954
£k I & 16.3861  -14.0215
. T 7K660 3
KE e {Zm 35161 -1.1515 206356
1 7K1000 ;
e {Zm 24724 4837 53529
- A -hydrological del lyzi ipari inl h f
Chengy_l ZhaO n eco-nydrological moae to anaT);zrlirrwr?rriUJeetrlan processes In lower reaches o 04/10/2015 32/60




¥. Water Balance in Tarim River Basin

(4) Water Balance in middle reach
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. Water Balance in Tarim River Basin

(5) Water Balance in lower reach

Water balance after 12 times irrigation in lower reach

Total water To Taitema River Reseriver Lake Evapotras | GW storage
Start Date End Date o
convergence lake leakage leakage leakage ipiration Change
0.96 0.00

2000-5-14 2000-11-2 0.99 0.00 0.07 -0.26 0.76

m 2001-3-31 2.27 0.00 2.16 0.06 0.00 -0.14 2.08
m 2001-9-11 1.84 0.00 1.79 0.06 0.00 -1.08 0.78
m 2002-7-19 1.98 0.00 1.75 0.12 0.06 -0.86 1.07
2003-3-2 3.31 0.08 2.53 0.08 0.07 -0.75 1.93
m 2004-3-24 6.20 0.37 4.96 0.14 0.10 -3.02 2.19
Cn | messe | a2 o [ | e | ow | am | om
2006-9-24 2.82 0.12 2.56 0.19 0.03 -2.17 0.61
2006-12-31 2.01 0.00 1.99 0.04 0.00 -0.18 1.85
2000-5-14 2006-12-31 22.55 0.57 19.71 0.91 0.28 -10.39 10.50

1. ET notonly influenced by water convergence amount, but also groundwater depth and vegetation recovery status.
2. Viascenario study, vegetation recovery during 6 year totally increasing 3.8% of total evapotranspiration.



SUMMARY

» TREHM model can simulate ecological and hydrological process in river system.
Simulated results are helpful to understand riparian system and management water
resources

» The probability woody species(Populus and Tamarix) distribution patterns is
predicted.Using TerraSAR-X data allows the detection of flooded areas in regions with
dense vegetation

» Floodplains have a high influence on groundwater recharge. The protection of the natural
Tugai-forests requires enough water running into the floodplains

> Integrating the natural forests into the present agricultural land could create a win-win-
situation for agriculture (drainage) and the natural vegetation (water supply)
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VOLUNTARY REDUCTION POTENTIAL OF TAMARISK ‘

B XX 2 (Cistanche deserticola Ma)
Desert living Cistanche

Output: 3000-5250 kg/hm-2 ,
Market price: 80~100 yuan/kg
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An eco-hydrological model to analyzi
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Thanks for your attention!




