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EEC Project structure UM

Deutseh-Chinesisches Zentrum
GLUES :
Global Assessment of Land Use Dynamics on Greenhouse
Gas Emissions and Ecosystem Services

WB 1: Organization
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Deutseh-Chinesisches Zentrum

= Mesoscale: Project Area Yengibazar I
\/

0 05 1 2 3 4

- area (80 km?) located in the Tarim
Populus Euphratica National Forest Park

- land use systems:
Legend - agriculture

=wmsm Project Area

B i o - natural Tugai-forests
— R - desert vegetation

| Tarim River

= Main Street

Streets

\\\\\\\\\\X\\\\\\\\v Tracks - Huge natural floodplains and direct

Main Canal

| %//Z':' L& . . connection to the Tarim
lili’\ "'I‘

- dramatic land use change (cotton fields)

YEARS |AREA (km3]  EVOLUTION (%)
2004 11.1651
2007 14.3025 28.10%
2011 19.4219 73.95%
2012 21.2190 90.05%
e 2013 25.4196 127.67%

Terra SAR-X 19.09.2011

Source: Patrick Keilholz
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rﬂ’\’\f\/\/( Evapotransplration

Hydrological models

(potential ~3000mm/a) N\

{ From soil and/or From root 3

k water surface zone

< D - T

-~
LG5

AN

A

2-dimensional

Net i
precipitation
(< 50 mm/a)!

1 (rectangular grid

Infitration

wwwww

wwwwwww

Water table
rise and fall

3-dimensional saturated
flow groundwater model Exchange through

(rectangular grid) seepage faces

(

" Abstraction,
1 overland and U wells and
i channel flow model recharge }
B v > e \l

&

)
/
~/

I

1-dimensional
unsaturated flow
model for each
grid element

across boundaries

TUTI

Model: MIKE SHE

- Modelling 2d-
surface water
with the diffusive
wave

- Groundwater
module

- lIrrigation module

o g

markus.disse@tum.de 5



h 8
EECE

Lite ~ Modeled flooding for the year 2012

4576000

4576000 4576000

4575000

4575000 4575000

06TAUG 2012 .

4574000 4574000

4573000 4573000 4573000

4572000 4572000 4572000

4571000 4571000 4571000

4570000 4570000 4570000

4569000 4569000

4569000

4568000 4568000

4567000 4567000 4567000

4566000 4566000

4565000 4565000 4565000

4564000 14564000 4564000

4563000 4563000

272000 274000 276000 278000 200000 735G REDR BN 270000 200000 272000 274000 276000 278000 280000

4570000 4576000

4576000

4575000 hesbond i hd
4574000 4574000 4574000
4573000 4573000
4573000
4572000 72000
4572000
depth of averland waber
471000 571000
4571000 lim]
4570000 ?I] - ?5
ss70000 o B5-70
B0-B5
4560000 4569000 £5-80
4569000
S0-58
4508000 1 4568000 45-50
4568000 a40-48
1547000 - 35-40
4567000 30-35
. " £5-3.0
4566000 20-25
1.5-4.0
4565000 4565000 1.0-18
- 05-10

Il o01-05
[ Beiow 0.1
[ undetined Valus

4564000

4563000

4563000

Source: Patrick Keitholz= = = ==

212000 274000 216000 278000 200000 272000 274000 276000 278000 280000
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Changes in the groundwater levels (2012)

— - 4576000 4576000
4575000 1 5 \J U n 20 1 - 4575000 4575000
T 4574000 574000
o 4573000 4573000
4572000 4572000 4572000
4571000 4571000 4571000
4570000 4570000 4570000
4569000 4569000 4569000
4568000 4568000 4568000
4567000 4567000 4567000
4566000 4566000 4566000
e 1565000 4565000
4564000 4564000 4564000
S 1563000 4563000
raz s S8 s 55 212000 274000 275000 272000 220000 212000 Zraa00 275000 773000 220000
4576000 4576000 g - v —
4576000 5 ¢ )
25. 0kt'2012+
-
4573000 4575000
4575000 —— A
( ) )
4574000 4574000
4574000
57000 4573000
4573000
4572000 4572000 head elevaltion in saturabed
4572000 zone [m]
4571000 4571000 Above BEXO
4571000 BEZ.S - 863.0
B sz - 8525
4570000 P
asro000 B 5515 - 8520
I ec1.0-8615
4580000
_— 4569000 BED.S - BE1.0
BE0.0 - BEOS
4568000 o BS5.5 - 8800
4568000 BS5.0 - 8585
a0 _— £58.5 - 8540
4567000 Bs8.0-8585
o BS7.5-858.0
o, B es7.0-8575
e [ ess5-8570
ases000 asssom [ 8s5.0-8565
4565000 BS5.5 - 856.0
1564000 o BS5.0 - 8555
as84000 Below 8550
Undefied WValue
4563000 4563000
4563000
2000 214000 215000 278000 280000 - 272000 274000 276000 278000 280000

_Source: Patrick Keilholz =~ == == ==
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Landuse- and climate scenarios '|'|_|T|

Climate change

Major Scenario Extension of : : -
: . Tarim- Rainfall in area
scenario No. agriculture . Temperature :
Discharge winter/sumer

1.1 Past2004 8,1 km? MQ 0AC 0 %
1.2 Present 2012 19,3 km? MQ 0/C 0%
1.3 Future 2050 L 32,2 km2 MQ 0/AC 0%
1.4 Future 2100 L 34,5 km? MQ 0AC 0 %
21=1.2 Present 2012 19,3 km? MQ 0AC 0%
2.2 Future 2050 K 19,3 km? HQ +22/KC +5 %/ +10 %
2.3 Future 2100 K 19,3 km? NQ +3,0AC +10 %/ +20 %

| Source: Patrick Keilholz

% ’_(j markus.disse@tum.de 8
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Deutseh-Chinesisches Zentrum

Changes in the flooding by land use changes
= Tum

A

Szenario 1.3: 18. Aug.2004 Szenario 1.2: 18. Aug. 2012 Szenario 1.3: 18. Aug. 2050 Szenario 1.4: 18. Aug. 2100

Ausdehnung: 35,8 km?
Volumen: 48,8 Mio m?®

Ausdehnung: 32,6 km¢

Ausdehnung: 45,8 km? ;
Volumen: 45,3 Mio m?®

Volumen: 58,4 Mio m?3

/' Ausdehnung: 58,2 km?
Volumen: 67,3 Mio m?

| Source: Patrick Keilholz

% | Ol markus.disse@tum.de 9



Effects to the vitality of the natural

hinesisches Zentrum

M=
W EEC!

vegetation by land use changes

RID
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plus climate changes
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| Source: Patrick Keilholz
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Mec:.  Macroscale: Tarim River and irrigated areas

A Water availability & allocation
In a sustainable way

A Climate and land use changes

A Vitality of the Tugai-vegetation
at the lower reaches of the
Tarim

Source: Yu Yang

@ | O markus.disse@tum.de 11



Deutsch-Chinesisches Zentrum

h 8 . . ..
M=E.  Macroscale: Tarim River and Irrigated areas

uMaRi

® e e en wrkawenee i ot
DEFW R YR

Water and Land
Management
Tool: MIKE Hydro

MIKE™

oo =% Godal g # o e Goble

lnfagery ©2014 Terralietrics magery ©2014 T

7

oogle 0gle Google 3 bogle i
gy oot Taraes 003 inagey @214 Tratities 003 ey 82014 Taratiies 003 gy 2014 Teatitis ingy 2004 T 003 magey 6
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Simulation

Gouvgle
IiBgery @201 4 Terra) 3 ©,

00 )8[\'

Source: Yu Yang
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Deutseh-Chinesisches Zentrum

g,
 uvario

¢

\ Y

~T0 maintain cofton
production while
reducing water:

use, TAW.04is

recommended.: s

s 7S

Eva

otnspiration

Tarim Water Allocation module
Yield performance of crops

Water use-yield relationship:
ETE}
ET,

Yield performance of crops based on
fraction of total available water (TAW)

Yo
{1—a} = K,(1-

—+ Wheat = MNaize —+ Sugarbeet Bean
. ——Melon -=Cotton ——Tomato
I S a
+ —— - 1:.‘“
- .
~_ .

Irrigation
Rain

saluration '
field capacityt 5 ‘ - “ ¥ ,
18/ Iraw e
threshold} | £ ¥ /
P TAW
wilting point Yang Yu,
| ~ 2015
Capillary Deep (Water
Rise Percolation v = = = ‘ ‘ ! 2015, 7)
TAW=0.7 TAW=0.6 TAW=0.3 TAW=0.4 TAaAW=0.3 TAW=0.I TAW=0.1 !
Irrigation methods
@ 0 markus.disse@tum.de 14
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M eEc:L Tarim Water Allocation module

N

Drip irrigation under mulch (DIUM)

Water-saving irrigation TI'ITI

;s average infiltration depth over entire field surface

muuuumuuumuuuuumum
[e=1E, |

\////\\\ el // //\\\

—fu——>
1

Five DIUM scenarios and simulation results.

% DIUM % WF % WS
10 91 6
30 73 17
50 55 25
70 37 32
100 10 40

% DIUM: percentage of applied drip
irrigation under mulch in the field.
% WF: percentage of wetting fraction.

% WS: percentage of water saving.

Source: Yu Yang

markus.disse@tum.de 15



/W EECi L Macroscale: Groundwater module

T =
y s B
([~ /SuMaRi@.—

% o
\flj_g{__:__;_—;/’

- Derived by the groundwater model MODFLOW
- Distinguishes between different groundwater recharge processes

MODFLOW:
USGS three-
dimensional
finite-
difference
ground-water
model

200 300
e <ilometers

% ’_(j markus.disse@tum.de 16
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Establishmenbf SOTERatabase

Area attributes Geometric data
A (SQAl & TERain Database)s a spatial -
databasewith focuson soilandterrain H
COndItIOnS IJ__] . Map units
A connects variousligital mapsof different ;enam& —
scales withtheir attribute data i e e R
Aforms appropriateinput and output data «i

for simulation models omegional scale Soi Profie set
component ik M B Soil profile 1 ] Soil horizon

1:M = one to many

Constructed by overlaying maps:

& : AGeological maps (available)

: ASoil maps (prepared)

ASlope maps (from SRTM90m)

ALand use / land cover maps (Landsat)
AMap of soil salinity

17
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The soil map of AksWlar region
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Soil Types (WRB, 2014) Soil Types WRB 2014
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o . H =]
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3 GL: Gleysols 3

GY: Gypsisols 0 omgirveu [ ] Prgrak [ scoysu [N snszov

gg: go:oncraks B cvgsz: [ scrvpu [ scmopu RRRY st

. oolonetz
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—— e — - ] ] 1Prof
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The soil map of Yingbazar region
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