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1. Problems

e Erosion

e Deforestation

e Deterioriation of water quality

e A coal-fired (thermal) power plant is planned around Tufanbeyli Town
e Improper land use

o Exces use of fertilizers & pesticides

e Exces use of water
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eSalinity
*Crop productivity
eMapping & Monitoring Agricultural Land Use Pattern
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1. Upper Basin
e Hydrological Dynamics
e Net Primary Productivity (NPP)

o Erosion

Modelling Mountain Hydrological System Dynamics : J2000

Climate Variables

o Tmin, Tmax, Tmean

*Rhum

*Sunh

* Precipitation
Runoff

HRUs
Landuse

Soils

Geology
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12 sub-catchments

Sub-catchment names :‘(::?)
1. Himmetli 2549.90
2. GOkdere 1784.39
3. Ergenusagi 1185.77
4. Ugtepe 1313.05
5. Hacilikopru 1435.93
6. Sariahmetli 766.29
7. Emegli 2394.24
8. Egriblk 552.76
9. Degirmenocagi 5368.95
10. Gakit Suyu 650.57
11. Karakuz 513.00
12. Kiligmehmet 469.97
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Cover — 356.89 km2
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Elevation

Hacilikopru Subcatchment

Mountaneous region, karstic system

Stream Network

=

Hydrological Response Units

1 Gauging Stations
Runoff (1995 — 2002)

Land
~Cover/Use

Soils
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Runoff Plot
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Results for Hacilikopru Subcatchment
R2= 0.75

RMSE = 0.23

Nash-Sutcliffe Efficiency (e2)= 0.57
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Results for Hacilikopru Subcatchment

Hydrological Quantities(mm)

(Model Res.) Present | 2070-2099
Precipitation 767.09 536.96
e Total Runoff, 0.401 km3
ET 444 .32 437.52
Runoff 341.94 222.59 L .
GW-Upper Zone (RG1) 79.98 46.55 * Precipitation decrease, 0.230 km?,
GW-Lower Zone(RG2) 30.73 17.89 * Runoff Decrease 0.710 km?3 azalma
Soil-Water (MPS) 83.29 51.64
Soil-Water (LPS) 75.99 47.11
Interception 51.11 48.60
Hydrological Quantities (km3) Present 2070-2099
(Model Res.)
Precipitation 1.01 0.779
ET 0.468 0454
Runoff 0.401 0.330
GW 0.043 0.032
Soil-Water 0.127 0.99
Interception 0.023 0.020
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Water Amount (mm)

Water Balance of Hacilikopru
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1. Upper Basin
e Hydrological Dynamics
e Net Primary Productivity (NPP)

o Erosion

Net Primary Productivity:
The remainder of photosynthesis and respiration

Gross primary productivity (GPP): is the total amount of atmospheric carbon (C02)
assimilated by vegetation.

Net primary productivity (NPP): includes maintenance and growth respiration costs
to the plant, and is therefore the net assimilation of atmospheric CO2 into organic
matter.

NPP= GPP - respiration
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NASA — CASA (Carnegie-Ames-Stanford Approach )
APAR: Absorbed Photosynthetically Active

NPP = APAR * &

(400 to 700) Solar Radiation

Average Light Utilization Efficiency

NPP = fiNDVI) = PAR = &% = gl T) = Wi}

g(T): effects of temperature
h( W): water stress (precipitation)

PAR: photosynthetically active
solar radiation
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Net Primary Production Monthly Difference

February

September
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NPP Difference Image

NASA—-CASA monthly NPP results
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2. Lower Seyhan Plain (LSP)

eSalinity

eMapping & Monitoring Agricultural Land Use Pattern
*Crop productivity

eLand use modelling




CHRIS PROBA-KARASBERY 3 REMOTELY SENSED DATA

Min A [Max 3 | Mid & | Width
| Band | (nm) | (nm) | (nm) | (nm) §
L1 438 447 442
L2 | 488 | 405 | 400
| L3 524 534 | 530
[ L4 ] 545 | =588 ) s59
L5 64 573 a7
Le | s27 | 638 | 631
| LT 854 648 el
| La | ee8 | e77 | 672
L3 524 F00 aar
[ Lio | 7o0 | 708 | 702
L11 04 il S0
L12 | 738 | 745 | 742
L13 T45 - T48
L14 T T8 TE

| 115 | eea | sen | er2 | 18 kq5km
| L1s | =o1 | soo | sa5 | 10
Li17 #00 210 805 10

Lig& 1002 | 1035 || 1010 33 I

code angle

MOD Description Spectral range Spatial resolution BANDs Swath width
MOD 1 GENERAL MOD 406 — 1003nm 34m 62 15X15 km
MOD 2 WATER 406 — 1036nm 17m 18 15X15 km
MOD 3 LAND 438 — 1035nm 17m 18 15X15 km
MOD 3A LAND 2 420 — 910nm 17m 18 15X15 km
MOD 4 VEGETATION (CLOROPHYLL) 496 — 796 nm 17m 18 15X15 km
MOD 5 KARA MODU 3 439 — 1036 nm 17m 37 7.5X 7.5 km
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Method

CHRIS PROBA Land Mode
*18 Band (400 — 1050nm)
*17m Spatial Resolution

v

Image Pre-Processing

* Noise Reduction
* Atmospheric Correction
* Geometric Correction

Flow diagram of the project

v

Object Based Classification

* Image Segmentation
* Image Classification
* Manuel Corrections

Laboratory Works
» * EC and Ph
Measurements

Field Works
* Spectroradiometer
Measurements
* GPS Data Collection
* Soil Samples Collection

Multi Linear Regresion
Model ‘L
*Variable Elimination
(backward, stepwise etc.) Results and
* Detecting Model Equation Accuracy
Assessments

* Model Application

There are five essential steps in this study

e Y )

Field Works

Pre-processing of CHRIS data
Object based classifications
Modeling

Accuracy assessments
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SOIl salinity lectures using
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3.4. Modelling

Model summary of the Multi-linear Regression for each field experiment.

DATE R R? Significance | Std. Error of Estimate | F

26t MAY 0.996 | 0.99 0.0007 0.1 54.4
3

15t JULY 0.88 | 0.77 0.01 0.4 7.76

29th AUGUST 0.95 | 0.90 0.001 0.5 12.4

11t OCTOBER 0.95 | 0.91 0.002 0.3 12.6

03 DECEMBER | 0.86 | 0.74 0.0004 0.4 10.1

Wheat Reflectance in Saline and Non-Saline Areas
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3.5. Accuracy and Results

Correlation coefficiency and regression results
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26t MAY 0.93 0.86
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15th July Salinity Estimation Map
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3rd December Salinity Estimation Map
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2. Lower Seyhan Plain (LSP)

e Salinity

e Mapping & Monitoring Agricultural Land Use Pattern
e Crop productivity

e Land use modelling

IIIII ]
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Mapping & Monitoring Agricultural Land Use Pattern
OBJECT BASED CLASSIFICATION

REMOTELY SENSED DATA
el andsat TM/ETM
oSPOT (Pan and MS)
eASTER

eALOS AVNIR

eAerial photos
eMunicipality maps

1) Pre_processing

Rectification

Atmospheric correction

Radiometric normalization
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Mapping & Monitoring Agricultural Land Use Pattern
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| Summer crop pattern 2010
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2. Lower Seyhan Plain (LSP)

eSalinity

eMapping & Monitoring Agricultural Land Use Pattern
*Crop productivity

eLand use modelling
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Three statistical techniques for wheat productivity

= 1) Timden gelim dogrusal regresyon modeli (BLR)
= 2) Ustsel regresyon modeli (POWER)
= 3) Kismi en kuiglik kareler regresyon modeli (PLSR)

BLR
Verim = 166.277+30.128 * NDWI + 631.257 * NDVI + 903.214 * MOIST

POWER
Verim = 731.59 * NDVIE)8

785

PLSR

Verim = 300.389 * 101.197 * WDVI + 124.108 * SAVI — 135.467 * PVI + 54.139 * NDWI + 123.285 *
NDVI + 395.968 * MOIST + 145.638 * GVI
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TARSUS

BUGDAY
VERIMI kg/da

@ Yerlesimler

[ ] Alan sinin
P High : 547.688

B Low : 80.1904

12

ADANA

<2010

Cukurova wheat
productivity: 116632.5
Tons

*Average 409kg/da
*Error %7.6°dir.
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2. Lower Seyhan Plain (LSP)

eSalinity

eMapping & Monitoring Agricultural Land Use Pattern
*Crop productivity

eLand use modelling
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Road network l

Road distance

Factor name

land_fuzzy
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zlope_fuzzy

Urban distan

v
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. Suitability map
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Class 1: Urban
Class 2: Agriculture

Class 3. Citrus

Class 5: Bare ground
Class 6: Open green space
Class 7. Water

Class 4: Vegetation Class 8: Road

Probability matrix

I yetlesim
1 tarim cl. 1 cl. 2 1. 3 cl. 4
= turuncg Class 1 1057366 54247 6187 0
vejetasyan Class 2 453455 2209687 6752 17029
"I scikalan Flass 3 37371 10433 95947 0
[ acikyesilalan “lass 4 0 153071 0 301440
1 su Class § 23413 89252 0 119667
B o Class 6 43028 9337 1134 1038
— 7 Class 7 3825 25172 A5 23896
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| T A R T
Class 2 642409 116323 5310 41882
Class 3 205228 ) 20027 50748
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A - A o M Class & 8356 171112 0 562
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Category Hectares Legernd

u] S5 3300000 no data
1 18elz_  Zc00000 yerlesim
Z 24938 _ 4700000 tarim
’; —— 3 1877 . 7400000 turuncgil
4 40132, 7&00000 wejetasyon
5 45835 1000000 acikalan
& 2751, 1300000 acikyesilalanl
7 EEES_ 3400000 =1
g 11E5s._ E700000 ol
- yetlesim
tarim
turuncgil
vejetazyan
acikalan
acikyesikalan

Actual land use/cover (2007)

Modelled land use/cover (2007)

Categqory Hectares Legend
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z ZE405 . 2300000 tarim ——————
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d 23103000000 vejetasyon
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Projected Land Cover
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Modelled land use/cover (2023)

Category Hectares Legend
u] 7o 800ao00 no data
1 21797 . gza000a0 werlesim
z 19254 2400000 tarim
3 4008300000 turuncgil
4 LELO_EzOOOOO wejetasyon
3 3064 300000 acikalan
= 37333300000 acikyesilalan
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3. Akarsu Irrigation District

e Field measurements for water budget & quality (EC)
e irrigation return flow measurements

e Socio-economic structure
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An automatic water level
recorder

was installed on one of the GW
well

to measure dail
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CONCLUSION

Challenge of Wisdom on Land and Water Management —

Designing Local Framework of Integrated Resources Management Use
Projectis:

Transferring these pile of information into management through
Decision Support Systems




