REFERENCES

American Society of Photogrammetry. 1980, Manual of photogrammetry. 4th ed. Falls
Church, VA: American Society of Photogrammetry and Remote Sensing.

Asrar, G. 1989. Theory and applications of optical remote sensing. New York:
J. Willey and sons.

Banai, R. 1993. Fuzziness in Geographical Information Systems: contributions from
the analytic hierarchy process. Infernational Journal of Geographical
Information Systems. 7: 315-329.

Baud-Bovy, M. and Lawson F. 1977. Tourism and recreation development. London:

The architectural Press.

- Beck, M. B, Jakeman, A. J. and McAleer, M. J. 1993. Construction and Evaluation of
Models of Environmental Systems. Modeling Chatige. In Jakeman A. J., Beck,
M. B. and McAleer, M. J. (eds.), Environmental System, pp. 3-35. John Wiley
and Son Ltd.

Bocco, G. and Valenzuela, C. R, 1988, Integration of GIS and image processing in
soil erosion studies using ILWIS. ITC Journal. 4. 309-318,

Boonyobhas, A. 1996. Tourism planning concept for Ko Samui, Thailand: a
sustainable development —approach. Doctoral dissertation. Texas A&M

University.

Bork, H, R. and Rhodenburg, H. 1986. Transferable parameterization methods for
distributed hydrological and agroecological methods. Cafena. 13: 99-117.

Bouma, J. 1996, In Discussion of D.G. Rossiter, A theoretical flame work for land
evaluation. Geoderma. 72; 191 — 192. '

Briassoulis H. 1992. Environmental impacts of tourism : a framework for analysis and
evaluation. In Briassoulis H. and Straaten. J. V. D. Tourism and Environment:
Regional, economic and policy issue, pp.11-22. Kluwer Academic Publishers.



123

Briassoulis H. and Straaten, J. V. D., 1992. Tourism and environment: An overview.
In Briassoulis H. and Straaten, J, V. D. Tourism and Environment: Regional,
economic and policy issue, pp. 1-9. Kluwer Academic Publishers.

Browne, F. X. 1990. Stormwater management in Standard handbook of environmental

engineering edit by R A. Corbitt. pp. 7.1-7.135. New York: McGraw-Hill Inc.

Burrough, P. A. 1986. Principles of geographical information systems for land

resources assessment. New York: Oxford University press.

Burt, T. P. 1989. Storm runoff generation in small catchments in relation to the flood
response of large basins. In K, Beven and P, Carling. Floods: hydrological,
sedimentological and geomorphological implications, pp. 11-35. John Wiley
& Sons Lid.

Carstensen, L. and Campbell, JB. 1991. Desktop scanning for cartographic
digitization and spatial analysis. Photogrammetric engineering and remote
sensing. 57 (11): 1437 — 1446.

Carter, J. R. 1989, On Defining the Geographic Information System. In W. J. Ripple
(ed.). Fundamentals of Geographic Information Systems: A Compendium.
pp. 3-7. Falls Church, VA: ASPRS/ACSM.

Carver, S. J. 1991, Integrating multi-criteria evaluation with geographical information
systems. JInternational Journal of Geographical Information Systems.
5:321-339. | |

Chamchalio, P. 1996. Impact of tourism on coastal area at Ko Samui, changwat Surat
Thani using remote sensing technique. Master’s Thesis, Inter-Department of

Environmental Science, Graduate School, Chulalongkorn University.

Chen, Z., Huang, GH. and Chakma, A. 1998. Integrated environmental risk
assessment through a GIS-based decision-support system. Proceeding of the
ESRI 1998 user conference. April 1998, Available from http://www.ésri.com/
library/userconf/ proc98/PROCEED/TO800/PAP769/P769 htm; INTERNET.

Christman. N. R. 1997. Exploring geographic information systems. New York: John
Wiley & Son.



124

Choubey, V. D. and Golus, R.E. 1990. Terrain classification and land hazard mapping
In Kalsi-Chakrata area (Garhwal Himalaya), India. ITC Journal. 9 (7).
1251-1257,

Chula-Unisearch. Chulalongkom University. 1997. Final Report: Feasibility study of
groundwater conservation and rehabilitation project in Sukhothai province.
(in Thai).

Cowen, D. J. 1988, GIS Versus CAD Versus DBMS: What Are the Differences?
Photogrammetric Engineering and Remote Sensing. 54 (11). 1551-1534,

Crosby, E. C. 1996. Hydrologic within GIS environment (runoff, watershed, remote
sensing). Doctoral Dissertation. The University of Texas at Arlington. Coroza

Davis, J. C. 1986, Statistics and data analysis in geology. New York: Wiley.

Davis, R. E., Foote, F.S., Anderson, J. M., and Mikhail, EM. 1981. Surveying: theory
and practice. 6th ed, New York: McGraw-Hill.

Dueker, K. J. 1979. Land Resource Information Systems: A Review of Fifteen Years
Experience. GeoProcessing. 1. 105-128.

Davis T. J. and Kelier C.P.1997. Modeling uncertainty in natural resource analysis
using fuzzy sets and Monte Carlo simulation: Slope stability prediction.
International Journal of Geographic Information Science. 11 (5): 409-434.

Eastman, J. R. 1995. IDRISI Version 2.0 User's Guide. Worcester, MA: Clark
University Graduate Schoo! of Geography.

Eastman. J. R., Weigen, J., Peter, A., Kyem, A. and Toledano, J. 1995. Raster
procedures for multi criteria/multi-objective decisions. Photogrammetric

Engineering and Remote Sensing. 61 (5): 539-547.

Eastman, J. R, Kyem, P. A. K., Toledano, J., and Jin, W. 1993, Explorations in
geographic information systems, Volume 4: GIS and decision making. Geneva
(Switzerland): United Nations Institute for Training and Research (UNITAR).



125

Eastman, J. R. and McKendry, J. E. 1991. Explorations in geographic information
systems, Volume 1: Change and time series analysis. Geneva: United Nations
Institute for Training and Research (UNITAR).

Eddy, B. G. 1996, A gis-based fuzzy logic method for mineral potential mapping: an
experiment with a geological map of the Parry island, Northwest Territories, -
Canada. Master 's Thesis. University of Ottawa.

Elliot, W. and Ward, A. 1995, Soil erosion and control practices. In Elliot, W and
Ward. (eds.), A. Environmental hydrology, pp. 177-202. Manchester: Lewis
Publishers.

Escadafal, R., Girard, M. C. and Courault, D. 1989, Munsell soil color and soil
reflectance in the visible spectral bands of Landsat MSS and TM data.

Remote sensing of environment. 27 37-46.

Evans, O. D. and Bishop I. 1997. Enhancing runoff modeling with GIS. Landscape
and urban planning. 38: 13-23.
Fabian, C. H.,, John, G. and Thomas, L. W. H. 1991, Expert opinion in satellite data

interpretation. Photogrammetric Engineering & Remote Sensing. 57 (1).
75-78. ‘

Fisher, P. F. 1992. First experiments in viewshed uncertainty: simulating fuzzy

viewsheds. Photogrammetric Engineering & Remote Sensing. 58 (3). 345-352.

Fisher, P. F. 1991. First experiments in viewshed uncertainty: the accuracy of the
viewshed area. Photogrammetric Engineering & Remote Sensing. 57 (10):-
1321-1327.

Forbes, T. R., Rossiter, D. and Van Wambeke, A. 1982. Guidelines for evaluating the
adequacy of soil resource inventories SMSS Technical Monograph #4. lthaca,
NY: Comnell University Department of Agronomy.

FUrst, J., Girstmair, G., and Nachtnebel, H.P. 1993. Application of GIS in Decision
Support Systems for Groundwater Management. In K. Kovar and H.P.
Nachtnebel. (eds.), HydroGIS93: application of geographic information



126

systems in hydrology and water resources IAHS Publication. no. 211 pp. 13-
21,

Galbraith, J. M. 1997. Expert system development for soil taxonomy (classification)

Doctoral Dissertation. Cornell University.

Gopal, S. and Woodcock, C. 1994. Theory and methods for accuracy assessment of
thematic map using fuzzy sets. Photogrammetric Engineering & Remote
Sensing. 60 (2): pp. 181-188,

Hickey R., Smith A, and Jankowski, P. 1994. Slopé length calculations from a DEM
within ARC/INFO grid. Computer environment and urban systems. 18 (3):
365 -380.

Holy M. 1980. Erosion and environment. : Environmental science and application.

Volume 9. Trowbridge: Redwood Burn Limited.

Huber, W. C.1993, Contaminant transport in surface water. /n Maidment, D.R (eds.),
Handbook of hydrology, pp.14.1-14.50. New York: McGraw-Hill Inc.,

Hussey, V. Dodd, V.A. and Dennisson, G.J. 1996. Locating a landfill site for Dubin
using geographic information systems. Proceedings of the institution of Civil

Engineering-Municipal Engineering. Vol. 155. Issue. 3. 125-133.

Hutchinson, M. F. 1989. A new procedure for gridding elevation and stream line data

with automatic removal of spurious pits. Journal of Hydrology. 106: 211-232.

Irvin, B. J. 1996. Spatial information for delineating landform elements to support
soil/landscape analysis. Doctoral Dissertation, The university of Wisconsin -

Madison.

Kawinpoomstan, W, 1997, Flood Risk mapping of the Yom river; Phrae and
Sukhothai areas, Thailand. Master of Engineer. School of Engineering, Asian

Institute of Technology.

Kennedy, M. and Guinn, C. 1975. Automated spatial data information systems:
Avoiding failure. Urban study center, Louisville: Kentucky.



127

Klir, J, G. and Folger, A. T. 1988. Fuzzy sets, uncertainty and information. Prentice-
Hall Intemational.

Koshkariov, A. V., Tikunov, V. S., and Trofimov A. M. 1989.The Current State and
the Main Trends in the Development of Geographical Information Systems in
the USSR. International Journal of Geographical Information Systems. 3 (3).
257-272.

'Lal, R, Hall, G. H. and Miiler, F. P. 1989. Soil degradation: 1. Basic processes. Land
degradation and rehabilitation. 1: 51-69.

Lang, L. 1996a, The Telecommunications Showdown. Business Geographics. 4 (1):
30-32.

Lantieri, D., Dallemand, J. F., Biscaia, R., Sohn and S., Potter, R.O. 1990. Erosion
mapping using high resolution satellite data and geographic information

system. FAO Remote Sensing Center Series, No. 56, FAO, Rome,
Lang, L. 1996b. Beyond the Gas Pump. Business Geographics. 4.6, 26-30.
Leick, A. 1990. GPS satellite surveying. New York: John Wiley and Sons.

Leipnik, M. R., Kemp, K. K., and Loaiciga, H. A.1993.Implementation of GIS for
Water Resources Planning and Management. ASCE Journal of Water
Resources Planning and Management. 119, 184-205.

Lein, K. J. 1997. Environmental decision making: an information technology

approach. Oxon: Blackwell Science.

Lewis, L. A. and Johnson, D. L.1995.Land Degradation: Creation and Desfruction.
Oxford: Blackwell Publications,

Lunden, B. and Nordstrom, K. 1990. An evaluation of soil erosion intensity mapping
Jrom SPOT satellite imagery by studies of color air-photos and top-soil
content of 137 Cesium. Uppsaia Universitet Naturgeografiska Rapport. Nr, 74,

| pp.13-37, ' -

~ Luce, C. 1995. Forest and wetlands. In Elliot, W And Ward. (eds.), Environmental
hydrology. pp. 253-282. Manchester : A Lewis Publishers.



128

Maguire, D. I., Goodchild, M. F. and Rhind, D. W. 1991. Geographical information
systems: principles and applications. New York: Longman Scientific and

Technical.
Maidment, D. 1996. Environmental modeling within GIS. GIS world. 10: 315 —323.

Mark, D. M. 1984, Automated detection of drainage networks from digital elevation
models. Cartographica. 21: 168-178.

Marks, D., Dozier, J. and Frew, J. 1984. Automated basin delineation from digital
elevation data. GeoProcessing. 2: 299-311,

Marsh, W. M. 1991. Landscape planning environmental application. 2nd ed. New
York: John Wiley and Sons.

Maguire, D.J.1991. An Overview and Definition of GIS. In D.J. Maguire, MF.
"Goodchild, and D. W. Rhind, (eds.), Geographic Information Systems:
Principles and Applications, Vol. I, pp. 9-20. Longman Scientific and

Technical. London.
Mcintosh, RW. 1972. Tourism: principle practices philosophies. Ohto: Grid Inc
McKendry, J. E., Eastman, J. R., St. Martin, K., and Fulk, M. E. 1992. Explorations
in geographic information systems, Volume 2: Applications in forestry.
Geneva: United Nations Institute for Training and Research (UNITAR).
McKinney D. C. and Maidment, D. R, 1993. Expert Geographic Information System

for Texas Water Planning. ASCE Journal of Water Resources Planning and
Management .119:170-183.

Mulders, M.A. 1987. Remote sensing in soil science. Amsterdam: Eisevier.

Ozemoy, V. M, Smith, D. R, and Sicherman, A. 1981. Evaluating computerized

geographic information systems using decision analysis. Inferfaces. 11: 92-98.

Pereira, J. M. C,, and Duckstein, L. 1993. A multiple criteria decision-making
approach to GIS-based land suitability evaluation. International Journal of

Geographical Information Systems. 7: 407-424.



129

Peucker, T. K. and Christman, N. R. 1975. Cartographic data structures. 7he
American Cartographer. 2: 55-69.

Peuquet, D., Davis, J. R. and Cuddy, S. 1993. Geographic Information Systems and
Environmental Modeling. In Jakeman A.J.,, Beck, M.B. and McAleer, M.J.
(eds.), Modeling Change in Environmental System. pp. 542-556. John Wiley
and Son Ltd. | |

Pilesjo, P. 1992. GIS and remote sensing for soil erosion studies in semi-arid
environments estimation of soil erosion parameters at different scales. Lund.

Lund University Press.

Onseng, P. 1994. The Interpretation of LANDSAT satellite data by Meridian
’computer system for landuse mapping of lower Northern, Thailand:
Pisanuloke and Sukhothai. Department of Geography. Faculty of Social
Science. Naraesuan University and National Research Council of Thailand.

(in Thai)
Onseng, P. 1990. Comparison between LANDSAT TM and MSS data interpretation
on Sukhothai landuse map. Department of Geography. Faculty of Social

Science. Naraesuan University. (in Thai)

Pollution Control Department. 1997. Law and standards on pollution control in
Thailand. 4th ed. Ministry of Science, Technology and Environment. |

Rao, B. R. M., Dwivedi, R. S. and Venkataratnam L. 1991, Remote sensing in soil
~ Erosion studies — mapping of soil erosion and jhum lands. In Murai, S. (ed.)
Applications of remote sensing in Asia and Oceania. -Environmental change

monitoring. pp. 143-156. Asian Association on Remote Sensing,

Rhodenburg, H., Diekkruger, B. and Bork, H. R. 1986. Deterministic hydrological site
and catchment models for the analysis of agroecosystems. Cafena, 13; 119-
137,

Robert T. Clemen.1996. Making hard decisions: An introduction to decision Analysis.
2nd ed, Duxbury Press, An Imprint of Wadsworth Publishing Company,

Belmont, Califomia.



130

Rosister, D. G. 1996. A theoretical framework for land evaluation (with Discussion),
Geoderma. 72: 165~202. |

Ross, S. 1990. Soil hydrology, nutrient and erosional response to the clearance of
terrafirma forest, Maraca Island, Roraima, Northern Brazil. The geographical

journal. 156 (3): 267 - 282,

Samad, R. and Patah, N. A. 1997. Soil erosion and hydrological study of the Bakum
Dam catchment area, Sarawak using remote sensing and geographic
Information system (GIS). Proceedings of the 18" Asian conference on remote

sensing held in Kuala Lumpur, Malaysia. Pp. B-5-1 - B-5-6

Simonovic, S. P. 1993, Flood Control Management by Integrating GIS with Expert
Systems: Winnipeg City case study. In K. Kovar and H.P. Nachtnebel (eds.),
HydroGIS93: Application of geographic information systems in hydrology and
water resources. IAHS Publication. no. 211. pp. 61-72,

Skidmore, A. K., Ryan, P. J., Dawes, W., Short, D., and O'Loughlin, E. 1991. Use of
an Expert System to Map Forest Soils from a Geographical Information
Systems. International Journal of Geographical Information Systems. 5 (4):
431-446.

Smith, T. R.,, Menon, S., Starr, J., and Estes, J. 1987. Requirements and Principles for
the Implementation and Construction of Large-Scale Geographic Information
Systems. International Journal of Geographical Information Systems 1 (1):
13-31. '

Smith, TR, and Yiang, J. 1991. Knowledge-Based Approaches in GIS. In DJ.
Maguire, M. F. Goodchild, and D. W. Rhind. (eds.), Geographic Information
Systems: Principles and Applications, Vol. 1, pp. 413-425. London: Longman

Scientific and Technical.

Snyder, JP. 1987. Map projections: a working manual. Geological Survey
professional paper 1395. Washington: US Government Printing Office.

Star, J. and Estes, J. 1990. Geographic information systems: an introduction.
Englewood Cliffs, NJ: Prentice-Hall.



131

Stuort, F. and Chapin, J.R. 1957. Urban land use planning. New York: Horpor and
Brother. '

Tangjaitrong, S. 1994, Modeling landslide hazard using image based GIS. Doctoral
dissertation. The Australian National University,

Tarboton, D.G. 1997. A new method for the determination of flow directions and
upslope areas in grid digital elevation models. Water resources research,

33 (2): 309319,

Tomlin, C.D. 1990. Geographic information systems and cartographic modeling.
Englewood Cliffs, NJ: Prentice-Hall.

Townshend, M. M. 1980. The spatial resolving power of earth resources satellites. A
review. NASA Goddard Space Center. Greenbelt: MD.

United Nation Environmental Program. 1987. Report of the seminar on the
development of Mediterranean tourism harmonized with the environment.

Priority Actions Programme. Split, Yugoslavia.

United Nation Environmental Program. 1982. Tourism in the world environment

1972-1982. Dublin: Tycoonly Interational. Publishing Ltd.

Veregin, H. 1994. Integration of simulation modeling and error propagation for the
buffer operation in GIS. Photogrammetric Engineering & Remote Sensing.
60 (4): 427-435.

Voogd, H. 1981. Qualitative Multicriteria Evaluation Methods for Development
Planning. The Canadian Journal of Regional Science. 4 (1) 73-87.

Wahba, G. 1990. Spline models for observational data. CBMS-NSF Regional
conference series in applied mathematics, No. 59, Philadelphia: Society for
Industrial and Applied Mathematics.

Walsh, M.R. 1993 Toward Spatial Decision Support Systems in Water Resources.
| ASCE Journal of Water Resources Planning and Management, 119, 158-169.



132

Wandahwa, P. and vanRanst, E. 1996. Qualitative land suitability assessment for
‘pyrethrum cultivation in west Kenya based upon computer-captured expert

knowledge and GIS. Agriculture Ecosystems & Environment. 56 (3). 187-202.

Watkins, D.W., McKinney, D.C., Maidment, DR. and Lin, M.D. 1996. Use of
Geographic Information Systems in Ground-Water Flow Modeling, ASCE
Journal of Water Resources Planning and Management.122 : 88-96.

Weiler B. and Hall C.1992. Special interest tourism. Belhaven: Halsted Press.

Wischmeier, W H. and Smith, D.D. 1978, Predicting rainfall erosion losses. A guide
fo conservation planning. USDA. Agricultural Handbook. No.537.
Washington, D.C.: U.S. Depariment of Agriculture.

Wischmeier, W.H. and Smith, D.D. 1962. Soil loss estimation as a tool in soil water
Management plaﬁning. International association of science hydrology.

Publication 59. Washington. D.C.: U.S, Department of Agriculture.

Wolfe, D.S. 1997. Integrated Resources Management Using Spatial Allocation: A
Case Study, Proceedings of the Eleventh Annual Symposium on Geographic
Information Systems held in Vancouver, British Columbia, Canada. 424-427.

Wu, JK,, Chen, T., and Yang, L. 1988. QPF: A Versatile Query Language for
Knowledge-Based Geographical Information Systems. Infernational Journal
of Geographical Information Systems, 3(1). 51-58,

Zadeh L. A.1965. Fuzzy sets. Information and Control, vol. 8, pp. 338-353.

Zadeh 1..A.1973. Outline of a New Approach to the Analysis of Complex Systems and

Decision Processes. TEEE Trans on Systems, Man, and Cybernetics.
3:28-44.

Zhu, AX. 1994.50il pattern inference-using GIS under fuzzy logic. Doctoral

Dissertation. University of Toronto.



Appendix A

Physical Environmental Database Preparation

L

Soil map

The soil classification and soil characteristic Information of Sukhothai were
inventoried from the Department of Land Development in 1974. The map has scale
1:100,000. There are 83 soil associations classified for this province in order to emphasize
only the major groups and the majority includes the slope complex of granite rock. As

indicated in figure A-1, that illustrates the landform of the province.

A soil association map does not provide significant information for the analysis
therefore interpolation is necessary. When the soil association map combined with the soil
characteristic, the specific data that important for analysis created and established the new
map. The ARC/Info system was selected to store and process data in this study. The
original data of the soil association map digitized into the computer and a soil association
map in digital form is created. With the attribute tables developed in the ARC/Info system,
a soil association map is created. By manipulating these tables with the soil characteristic

data, new maps necessary for further analysis can be establish.

Rainfall Map

Rainfall data was obtained from Department of Meteorology Department and
Royal Thai Irrigation, The data was collected from 21 weather stations in Sukhothai and
Neighbor provinces. Appendix B shows the rainfall data recorded from both stations
during the past 53 years. Then interpolate to contour lines with kriging interpolation.
Figure A-2 shows the annual rainfall of Sukhothai Province. |

Kriging is a geostatistical gridding method, which has proven useful and popular in
many fields. This procedures visually appearing contour and surface plots from irregularly

spaced data, attempts the express trends that are suggested.
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Topographic map

Topographic map of Sukhothai was produce since 1971 by the Royal Thai Survey
Department in Scale 1:50,000 and 1:250,000. Although in this study not used the same
year of map creation: it is assumed that the topography of this area has not change
significantly. The type of development that has taken place during the past decade has not
required major changes in landform. However, the same assumption cannot be applied to
the land cover of the study area, which has changed dramatically due to the growth of

development.

The topographic map is .needed to create a slope map. In this study used the Digital
Elevated Model procedure. Each contour line is digitized and stored into the GIS coverage
with PC/ARC INFQO then export to SURFER program to generate DEM by using
Triangulate Irregular Network (TIN) with linear interpolation procedure to generate the
DEM data.

The TIN with linear interpolation method in SURFER uses the optimal Delaunary
triangulation. The algorithm creates triangles by drawing lines between data points. The
original data points connected in such a way that no triangle edges are intersected by other
~ triangles. The result is a patchwork of triangular faces over the extent of the grid. This

method is an extract interpolator,

Each triangle defines a plane over the grid nodes lying within the triangle, with the
tilt and elevation of the triangle determined by the tree original data points defining the -
triangular surface. Because the original data points are used to define the triangle, data is

honored very closely.

Hydrologic Soil map

The soil association map is used to create a hydrological soil group map. Within
this model, soils are classified into four hydrological soil groups wifh respect to their
infiltration rate. Therefore, the soil information that must be entered into this TR-55 model
is soil permeability. Inputting the soil permeability quality into the attribute table of the

soil association map can create the soil permeability map.
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» Geology Map

An available source of information about the earth materials was the geological
map of Sukhothai that was prepared and published by the Geological Survey Division,
Department of Mineral Resource in 1976, The map has a scale of 1:100,000 and shows
boundaries of rock types and location of geological faults. With limited information, the
spatial variability of earth material was assumed to have a direct relationship with the

bedrock. The geological map was used to characterize the distribution of earth materials.

Since the hydrological soil group is classified by infiltration characteristics, which
not only refer to the permeability of soil but also to the permeability of geology, the
available source of information about the earth materials was the geological map of
Sukhothai that was prepared and published by the Geological Survey Division,
Department of Mineral Resource in 1976. The map has a scale of 1:100,000 and shows
boundaries of rock types and location of geological faults. With limited information, the
spatial variability of earth material was assumed to have a direct relationship with the
bedrock. The geological map was used to characterize the distribution of earth materiais.
The enlargement perhaps increases the accuracy of the map, but since the analysis to
indicate the potential not actual calculation of runoff, a deviation in some data is
acceptable. The geology map is digitized into the ARC/Info system and attribute
information tables are creafed. The permeability quality is interpreted from that type of
that particular geoldgy, and added into the attribute tables, and then a geology

permeability map is created.

*  Watershed map

The watershed map is created from the DEM data from PCI Easi watershed
delineating procedure and topographic map by visual interpretation; the area of watershed
is used in the TR-55 method to indicate the total area for infiltration potential. In order to

estimate this, the type of landuse and land cover must also be identified.
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Appendix B

Rainfall data of Sukhothai Province

Station No | Lontitude Latitude Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Average | Rainy Day
59012 994936 1700 21 419 1622 150 130.2 179.9 2429 141.4 264 3.2 5.1 7.5 17.2 1107.8 613
58022 99 45 52 17 30 56 39.4 1362 1151 1026 1719 | 2138 10286 15 31 5.2 8.4 158 929 60
59032 99 50 08 171855 442 1558 133.9 122 162.2 2249 135.2 20.7 41 41 82 202 1035.6 58.2
59042 8958 45 16 57 04 498 1753 155.1 150.4 2209 217 152 26.1 3.9 6.3 16.8 214 1229.8 819
59062 99 34 38 17 00 16 50 185.7 128.4 116.2 130.7 2325 1535 285 41 6.1 4.5 155 1055.8 65.2
59072 9952 00 17 1000 432 195.1 1468.8 139 2023 2581 1473 24 115 43 52 256 1208.2 106.3
59082 99438 20 16 4855 55 1868 153.8 1375 198.4 2528 142 29 66 82 12.4 229 12105 86.1
58092 9933 50 171912 528 i 77 1258 118.5 162.7 2408 1207 282 1.7 52 87 233 1080.8 82.7
59104 89 52 01 17 03 52 74.9 1755 127.4 176 1875 2482 173 185 27 53 157 237 12321 928
59110 9857 18 171522 426 2009 1418 148.2 2068 268.1 170.4 253 17.4 42 4.2 12.2 1242.2 61.8
59121 89 47 32 1726 03 42.8 184.7 139.2 1391 180.9 2444 137.9 A 6.8 3.8 8.1 208 1139.5 971
59131 994308 1735 42 45 . 2085 155.5 153.2 2328 3034 1397 287 71 4.8 S5 17 1298.9 943
59140 99 49 08 17 34 52 383 211.4 1753 2017 2826 2892 165.2 341 4.9 82 58 102 1426.9 774
59154 99 34 00 18 57 00 49.4 1856 139.9 135 125 1928 1707 357 9 386 6.1 171 1048.4 746
59162 99 58 00 17 27 00 238 161.8 138.4 150.9 1311 1917 805 122 9.7 13 21 78 111 55.8
59170 9945 4 1729 8.4 1021 118.2 103.5 1314 200.1 110.7 21 0 12 0 0 796.6
59182 89 50 00 17 04 00 455 2081 180.3 123.1 210.2 2627 160.2 285 51 5 1.3 33 12445 66.1
48373 1001600 | 16 47 00 6.8 1.9 29.1 51 1185 183.3 189.8 2571 241.4 157 30.7 55 13519 12().7_l
43310 9954 00 1808 00 25 6.2 115 104.9 179.1 89.1 1378 163.6 189.3 116.5 59.4 43 10742 7.5
48330 1001000 | 18 1000 7 54 208 716 179.2 121.8 144.2 2326 191.3 97.3 211 32 10955 1118
48400 1001000 | 154800 o8 149 —30 60.9 138.7 1171 134.1 194.9 231.6 144.4 353 7.3 1119 107.7

Source: Department of Irrigation, Department of Meteorology
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