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Indicators of environmental conditions describe the state of the environment and the quantity and quality of
natural resources. This study deduced the evaluation items to assess each sub-indicator for agricultural water
quality and conducted the surveying using the Delphi method based on agricultural water quality experts.
Considering its importance, environmental, state, and management indicators showed that state indicator such
as COD concentration for surface water and NOs-N concentration for groundwater was ranked as first and
followed by amount of fertilizer. Its indicators were correlated with state and environmental indicators in
surface water and groundwater. The best management indicators were calculated to assess the agricultural
surface water and ground water quality. The indicator could be used in established policies for management
and conservation of water resources.
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Result of Delphi method on each sub-indicator of surface water and groundwater.

Surface water Groundwater
Rank Sub-indicator Ave+SD  Rank Sub-indicator Ave+£SD
1 Water quality (COD) 75 £ 22 1 Water quality (NOs-N) 71 £ 13
2 Amount of fertilizer 73 £ 24 2 Amount of fertilizer 70 + 21
3 I;leevet:r;ri:lf:s“i)bfozzogoj?rzint 72 + 13 3 Soil chemistry 68 + 21
4 Rainfall 67 + 23 4 Land-use type 65 + 21
5 Soil chemistry 67 + 22 5 Rainfall 60 + 20
6  Excess rate of water quality standard 63 £ 19 6 Ratio of environmentally-friendly farming 45 + 25
7  Land-use type 60 + 23 7 Ratio of environmentally-friendly farmer 44 + 24
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Introduction
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Table 1. Constitution of expert panel surveyed for expert
focus group analysis.

Organization of expert panel No. of expert
Research institute 15
University 5
Total 20

* Each expert belongs to research institute or university
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Table 2. Best management indicators for quality control of surface water and groundwater in agriculture.

Properties Indicator Indicator item List of indicator item
Land-use type Total area, Agricultural field
. Rainfall Monthly rainfall, Normal annual rainfall
Environment : - -
Amount of fertilizer used Chemical fertilizer, Compound fertilizer
Surface Soil chemistry Soil organic matter, Phosphorous content
water S Water quality pH, EC, T-P, Cations, etc.
tate
Excess rate of water quality standard No. of standard item, No. of standard excess item
Level of collaboration among Water quality control, Nonpoint source pollution, Policies
Management . . .
the branches of the government of total maximum nutrient loading
Well depth Rockiness, Shallow
. Land-use type Total area of agricultural field, Area of land use
Environment - : - : -
Amount of fertilizer used Amount of chemical fertilizer, Ratio of compound fertilizer
Ground Soil chemistry Organic matter content, Phosphorous content
water S Water quality pH, EC, T-P, CI, SO, etc
tate
Excess rate of water quality standard No. of standard item, No. of standard excess item
Level of collaboration among Water quality control, Nonpoint source pollution, Policies
Management

the branches of the government

of total maximum nutrient loading
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Table 3. Result of Delphi method on each sub-indicator of surface water and groundwater.

Surface water Groundwater
Rank Sub-indicator Ave+SD  Rank Sub-indicator Ave+SD
1 Water quality (COD) 75 £ 22 1 Water quality (NOs-N) 71 = 13
2 Amount of fertilizer 73 £ 24 2 Amount of fertilizer 70 + 21
3 tfvt;le ;ivz(ﬂi:;fmn among the branches ) 13 3 Soil chemistry 68 + 21
4 Rainfall 67 + 23 4 Land-use type 65 + 21
5 Soil chemistry 67 + 22 5 Rainfall 60 + 20
6  Excess rate of water quality standard 63 £ 19 6 Ratio of environmentally-friendly farming 45 + 25
7 Land-use type 60 = 23 7 Ratio of environmentally-friendly farmer 44 + 24
8 Ratio of environmentally-friendly farming 46 + 24 8 E;’V;le (;fovce(iff:;f“on among the branches 3o, )
9 Ratio of environmentally-friendly farmer 38 £ 23 9  Excess rate of water quality standard 37 £ 16
10 Ratio of policy reflection for field problem 33 + 23 10 Ratio of policy reflection for field problem 31 + 21
11 lmp?lemental le\fel of environmentally-friendly 27 £ 19 11  Level of investment for water supply 27 + 21
agricultural policy
12 Level of investment for water supply 26 £ 19 12 Financial independence rate 25 £ 21
13 Financial independence rate 24 + 18 13 Implemental level of 24 £ 16

environmentally-friendly agricultural policy

Table 4. Quality use and environmental indicators of agricultural water and their correlation.

Environmental indicator

. . Organic matter Area of
Fertilizer amount Rainfall . . .
in soil agricultural field
CODwp 0.269" NS 0.445" 0.494"
Surface State I 0412" NS NS
Water indicator P T .
T-P 0.416 0.442 NS
. NO;-N 0.424" NS NS 0.294"
G Stat . «
roun e EC 0317 NS NS 0.194
water indicator .
Cr 0.279 NS NS NS

w ok

, 7" indicate statistical significance when P-value were less than 0.05, 0.01, 0.001 respectively, NS : Not significant
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