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hahman1 esfand1 farvardin1 | ordibehesht1| khordad1 tirl mordad1 shahrivarl FIT_1 var var
31.00 11.00 41.00 10.30 0.00 2.00 250 0.00 12.77831
28.00 4.00 37.00 87.00 0.00 0.00 0.00 0.00 0.49315
37.00 40.00 62.00 49.00 25.00 0.00 0.00 0.00 0.49315
. . . . . . . . (2.33318)

26.00 78.00 48.50 17.50 27.50 0.00 0.00 0.00 0.49315
30.00 46.00 27.00 0.00 6.00 11.00 0.00 3.00 0.49315
31.00 57.00 71.00 34.00 2200 0.00 0.00 0.00 4.27320] sad s bell sl 221
20.00 0.00 22,00 15.00 28.00 0.00 0.00 0.00 0.49315
34.00 29.00 85.00 38.00 36.00 0.00 0.00 15.00 0.49315 <:l
53.00 51.00 61.00 68.00 5.00 16.00 0.00 0.00 0.49315
75.00 51.00 38.00 44.00 21.00 11.00 0.00 3.00 4.27320
47.00 12.00 34.00 87.00 29.00 17.50 0.00 0.00 16.08586
41.00 56.00 34.00 40.00 17.00 0.00 0.00 0.00 0.49315

7.00 60.00 38.00 59.00 18.00 4.00 0.00 0.00 10.88829
49.00 58.00 40.00 12.00 2.00 0.00 0.00 8.00 21.75593
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Methods Input Data

= Deterministic methods E Dataset
Inverse Distance Weighting Source Dataset
Global Polynomial Interpolation Data Field
Local Polynomial Interpolation Source Dataset

=} Geostatistical methods B Dataset3

Source Dataset

Areal Interpolation 2 pa t4
Empirical Bayesi . tase!

= Interpolation with barriers Sodrce Dataset
Kernel Smoothing
Diffusion Ki

Kriging / CoKriging

Kriging is an interpolator that can be exact or smoothed depending on the measurement error model. It is very flexible and
allows you to investigate graphs of spatial auto- and cross-correlation. Kriging uses statistical models that allow a variety of
output surfaces induding predictions, prediction standard errors, probability and quantile. The flexibility of kriging can require

a lot of dedision-making. Kriging assumes the data come from a stationary stochastic process, and some methods assume

About Kriging / CoKridi
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Kriging Type E Dataset #1
Transformation type Log

Simple Order of trend removal None

Universal
Indicator
Probability
Disiunctive

Output Surface Type
Predion

Probability
Prediction Standard Error
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Abstract

Precipitation is considered as the main input in the planning of sustainable water
resources development. Efficient measuring network is a network of rainguages which,
in addition to the proper and accurate measurement, has a desirable density and spatial
distribution, in such a way that it is possible to obtain an appropriate estimation of
precipitation in ungauged areas in a basin. In this study, a method was used based on
Kriging concept and a normal probability distribution function for evaluating the
network of rainguages in Mashhad basin with a total area of 9900 square kilometers.
This approach is based on a percentage of region's area with Acceptance Probability
(AP) method. First, by analyzing the spatial variations of annual rainfall over the basin
using a dimensionless variogram, the spatial structure of the precipitation was extracted
and then the proposed algorithm was applied. Of the 34 stations, 5 stations were omitted
due to lack of information or insufficient information over the historical period. From
remaining 29 stations, 19 stations were detected as base stations where the remaining 10
stations were assessed to have a very little effect on rainfall estimation in the basin.
Also it was found that by installing 6 new stations in some ungauged areas of the basin,
the accuracy of rainfall estimation can be increased significantly. With the
simplifications carried out in this method and the calculations in the GIS, the results
revealed that the proposed method can easily be applied for assessment of raingauge
networks.

Keywords: Rainfall monitoring network, Kriging, Semivariogram , Acceptance
probability method.



57 "&"ﬁ ? 9
Shahrood University of Technology
Faculty of civil engineering

MSc Thesis in Engineering and water resource management

Rainfall monitoring network optimal design and evaluation

on watershed scale (Case study, Mashhad watershed)

By: masoud ebrahimi sani

Supervisor:
Dr Saeed Golian

Advisor:
Dr Mojtaba Shafiei

September 2017



	1-78
	ا6براهیمی
	80-akhar

