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Oom Thaisawasdi 2007: An Application of Artificial Neural Network Models for Runoff
Estimation in the Ungauged Subbasins of the Upper Ping River Basin. Master of Enginecring
(Water Resources Engineering), Major Filed: Water Resources Engineering, Department of Water
Resources Engineering. Thesis Advisor: Associate Professor Nutchanart Sriwongsitanon, Ph.D.

123 pages.

This study is an application of the Lavenberg — Marquardt artificial neural network (L-M ANN)
model for daily runoff estimation at 12 gauging stations in the ungauged subbasins of the Upper Ping River
Basin. These gauging stations have the catchment areas varying between 240 and 3,853 km® with the average
arca of 1,116 km’. The study result from the relationship between model structures and basin parameters
showed that the model structures could be classified into two groups: 1) for watershed areas less than 1000
km’, the model structure is 8-7-1. The input nodes consist of a present antecedent precipitation index (API)
and the present and previous six days of daily areal rainfall. The number of the hidden nodes is seven. The
output node is the present daily runoff depth; 2) for watershed areas more than 1000 km’, the
model structure is 9-1-1. The input nodes consist of the present antecedent precipitation index and the
present and previous 7 days of daily areal rainfall. The number of hidden node is one. The output node is the
present daily runoff depth. In applying the L-M ANN model, the model will be learned by other station data
in learning group but the model will be tested by using only test station data. Performance of models on daily
runoff eslimation is evaluated in two aspects, which are 1) a good agreement in water balance and 2) a good
agreement in overall shape of the hydrograph. A good agreement between the calculated daily runoff using
the models and the recording daily runoff is evaluated using the following statistical parameters: 1)
correlation coefticient (r) 2) efficiency index (EI) Si root mean square error (RMSE) 4) water balance error
(WBE). The results showed that the L-M ANN model could simulate acceptable daily runoff estimation for
six gauging stations but did poorly for another six gauging stations. The main reasons behind thc low
accuracy of runoff estimation are that these gauging stations are situated in the sub-catchments that have high
percentage of irrigation area or there are weirs situated across the rivers. Runoff in these rivers is then
regulated resulting in an uncorresponding between rainfall and runoff that beyond the capability of the models
to learn such patterns. However, an application of artificial neural network models for daily runoft estimation
in the ungauged subbasins of the Upper Ping River Basin can be used in the condition that the gauging station
should not be strongly effected by hydraulic structures and daily rainfall and runoftf data should be well

consistent.
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m319i 5 mduilszanslsuums lvagaga (Kp)

Catchment Topography Peak Discharge Coefficient (K, )

Foothills and gently undulating slopes with 28-30

forest or grass cover

Steep forested terrain in the head water , 30-32
foothills and plain with a cover of forest or

grass in the lower reaches

Steep forested slopes of high hills and low 32-34

mountain

4 ~
NI A32Wa (2538)

o a A A4
3) ﬂmam1J51J1t:umi"lﬁaqqqmmwumqummﬂqm

Q = 0.001q, (0li - D) 1A )

O = 1—exp-1.1t"%) + exp -1.1t"* = 0.01 A) (5)
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Y
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D (mm. / hr.)
Cover factor Type
Clays Clay Loams Sandy Loams
1.0-2.0 Poor 2-9 4-13 5-20
2.0-4.0 Medium 5-17 8-27 13-45
4.0-8.0 Good 10-35 15-55 25-90

nU: I5TNA (2538)

2.2.3 3% SCS llﬁslj‘g]ﬂﬁwuﬂﬂﬂ Soil Conservation Service (1972) Cdﬁﬂtﬂu?]%mi
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H o [ 9 { A g {
M3190 7 Runoff curve number (CN) 1915 UANHULMS 1¥NaUU5LnNnEATNITY NN

A 2 4 A A A 29 A
LUDILASWUHNLUALN D (11!ﬂiﬂ!Nf‘]ullmﬂ?n\lsb'uwu@uﬂiglﬂﬂtﬂ 2 (AMCII)

Hydrologic Soil Group

Land Use Description
A B C D

Cultivated land: without conservation treatment 72 81 88 91
with conservation treatment 62 71 78 81

Pasture or range land: poor condition 68 79 86 89
Good condition 39 61 74 80

Meadow: good condition 30 58 71 78
Wood or forest land: thin stand, poor cover , no mulch 45 66 77 83
Good cover 25 55 70 77

Open spaces, lawns, parks, golf course, cemeteries, etc.

Good condition: grass cover on 75% or more of the area 39 61 74 80
Fair condition: grass cover on 55% to 75% of the area 49 69 79 84

Commercial and business areas (85% impervious) 89 92 94 95
Industrial districts (72% impervious) 81 88 91 93
Residential:
Average lot size Average %
impervious 77 85 90 92
1/8 acre or less 65 61 75 83 87
1/4 acre 38 57 72 81 86
1/3 acre 30 54 70 80 85
1/2 acre 25 51 68 79 84
1 acre 20
Paved parking lots, roofs, driveways, etc. 98 98 98 98

Streets and roads:

Paved with curbs and storm sewers 98 98 98 98
Gravel 76 85 89 91
Dirt 72 82 87 89

NN YBUITD (2545)
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