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ȹɘɎɟɗɟɤůɖ ɄŬɟɞɡůɑŬůɖɠ

1) ȺɘůŬɔɤɔɐ

2) Global Reservoir Geometry Database

3) ȺˊŮɝŮɟɔŬůɑŬ ɡˊɞɗŮŰɘəɩɜ ŰŬɛɘŮɡŰɐɟɤɜ 

4) ȺˊŮɝŮɟɔŬůɑŬ 16 Ⱥɚɚɖɜɘəɩɜ ŰŬɛɘŮɡŰɐɟɤɜ

5) Ⱥˊɘəɨɟɤůɖ ȷˊɞŰŮɚŮůɛɎŰɤɜ

6) ɆɡɛˊŮɟɎůɛŬŰŬ ȷɜɎɚɡůɖɠ
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ȷɜŰɘəŮɑɛŮɜɞ ïɆəɞˊɧɠ ȺɟɔŬůɑŬɠ

ÇȼŬˊɞɗɐəŮɡůɖŰɞɡɜŮɟɞɨɛŮŰɖŭɖɛɘɞɡɟɔɑŬŰɞɡŰŬɛɘŮɡŰɐɟŬŬˊɞůəɞˊŮɑ

ůŰɖɜŮɝɡˊɖɟɏŰɖůɖˊɞɚɚŬˊɚɩɜɢɟɐůŮɤɜ:

VȴŭɟŮɡůɖïȯɟŭŮɡůɖ

VɄŬɟŬɔɤɔɐɈŭɟɞɖɚŮəŰɟɘəɐɠȺɜɏɟɔŮɘŬɠ

Ç ȷˊŬɟŬɑŰɖŰɖɖɔɜɩůɖŰɤɜůɢɏůŮɤɜůŰɎɗɛɖɠïŮˊɘűɎɜŮɘŬɠïŬˊɞɗɏɛŬŰɞɠ

ɔɘŬŰɖɜ́ɟɞůɞɛɞɑɤůɖŰɤɜɡŭɟɞŰŬɛɘŮɡŰɐɟɤɜ

ÇɆəɞˊɧɠŰɖɠŮɟɔŬůɑŬɠŮɑɜŬɘ:

V KŬŰɖɔɞɟɘɞˊɞɑɖůɖŰɤɜŰŬɛɘŮɡŰɐɟɤɜŬɜɎɚɞɔŬɛŮŰɞɔŮɤɛŮŰɟɘəɧŰɞɡɠůɢɐɛŬ

V ȺɝŬɔɤɔɐɔŮɜɘəŮɡɛɏɜɤɜůɢɏůŮɤɜůŰɎɗɛɖɠïŮˊɘűɎɜŮɘŬɠïŬˊɞɗɏɛŬŰɞɠ

V ɆɡůɢɏŰɘůɖůɡɜŰŮɚŮůŰɩɜŰɖɠŮɝɑůɤůɖɠὬ ‗ Ὓ ɛŮŰɞŬɜɎɔɚɡűɞŰɞɡ

ŰŬɛɘŮɡŰɐɟŬ

VȷɜŰɘˊɚɖɛɛɡɟɘəɐɄɟɞůŰŬůɑŬ

VȷɜŬɣɡɢɐ
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Global Reservoir Geometry Database- ȺɘůŬɔɤɔɐ

ÇȷɜŬˊŰɨɢɗɖəŮɛŮŰɖɜɡˊɞůŰɐɟɘɝɖŰɞɡɈˊɞɡɟɔŮɑɞɡȺɜɏɟɔŮɘŬɠůŰɖɜȷɛŮɟɘəɐ(2018)

Ç ȸŬůɑůŰɖəŮůŰɖɜɄŬɔəɧůɛɘŬȸɎůɖȹŮŭɞɛɏɜɤɜGRanD(Lehneretal., 2011)

Ç ȹŮŭɞɛɏɜŬŬˊɧ6.824ŰŬɛɘŮɡŰɐɟŮɠˊŬɔəɞůɛɑɤɠŬˊɞɗɖəŮɡŰɘəɧŰɖŰŬɠ> 1hm3

Ç ȺˊɘəɨɟɤůɖŬˊɞŰŮɚŮůɛɎŰɤɜŬˊɧŭɨɞɝŮɢɤɟɘůŰɏɠˊɖɔɏɠ(Gao et al., 2012, Zhanget al., 2014& Cao,2014,

Shang& Bin, 2014)

ȺɘəɧɜŬ | ɄŬɔəɧůɛɘŬ əŬŰŬɜɞɛɐ ŰŬɛɘŮɡŰɐɟɤɜ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ůŰɖ ɓɎůɖ 

ŭŮŭɞɛɏɜɤɜ GRanD, (Ʉɖɔɐ: Lehner et al., 2011)
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Global Reservoir Geometry Database- ȸɐɛŬŰŬ

ȺɝŬɔɤɔɐ əŬɛˊɡɚɩɜ 
ůŰɎɗɛɖɠ ïŮˊɘűɎɜŮɘŬɠ ï

ŬˊɞɗɏɛŬŰɞɠ 
Ⱥˊɘɚɞɔɐ 

ȾŬŰɎɚɚɖɚɞɡ 

ɆɢɐɛŬŰɞɠ

ȾŬɗɞɟɘůɛɧɠ 

Ɉˊɞɣɐűɘɤɜ 

ɆɢɖɛɎŰɤɜ

ȸɎɗɞɠ

ȺəŰɑɛɖůɖŮɜŮɟɔɞɨ 

ɛɐəɞɡɠ, ˊɚɎŰɞɡɠ, 

ɛɏɔɘůŰɞɡ ɓɎɗɞɡɠ 

ŰŬɛɘŮɡŰɐɟŬ

ũŮɤɛŮŰɟɑŬ 

ȺˊɘűɎɜŮɘŬɠ

ũŮɤɛŮŰɟɑŬ 

ȹɘŬŰɞɛɩɜ
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Global Reservoir Geometry Database-ȷˊɞŰŮɚɏůɛŬŰŬ

ɆɢŮŰɘəɧůűɎɚɛŬŭŮŭɞɛɏɜɤɜɓɎůɖɠGRanDïŮəŰɘɛɐůŮɤɜReGeom:

V ȷˊɞɗɖəŮɡŰɘəɧŰɖŰŬĄŭŮɜɝŮˊŮɟɜɎŰɞ5%ɔɘŬ4.516ŰŬɛɘŮɡŰɐɟŮɠ(66%

Űɞɡůɡɜɧɚɞɡ)əŬɘ50%ɔɘŬ6.757ŰŬɛɘŮɡŰɐɟŮɠ(99%Űɞɡůɡɜɧɚɞɡ)

V ȺˊɘűɎɜŮɘŬĄ ŭŮɜɡˊŮɟɓŬɑɜŮɘŰɞ10% ɔɘŬ6.000ŰŬɛɘŮɡŰɐɟŮɠ,ŭɖɚŬŭɐ

88%Űɞɡůɡɜɧɚɞɡ

ȺɘəɧɜŬ | ȾŬŰŬɜɞɛɐ ůŮ ˊŬɔəɧůɛɘɞ ŮˊɑˊŮŭɞ Űɤɜ ůɢŮŰɘəɩɜ ůűŬɚɛɎŰɤɜ Ŭ) 

ŬˊɞɗɐəŮɡůɖɠ əŬɘ ɓ) ŮˊɘűɎɜŮɘŬɠ (Ʉɖɔɐ: Yigzaw W et al., 2018).
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Global Reservoir Geometry DatabaseïȺˊŮɝŮɟɔŬůɑŬ (1/3)

Rectangular Prism Rectangular Bowl Elliptical BowlParabolic WedgeRectangular Wedge

Prism Bowl

ȾŬŰɖɔɞɟɘɞˊɞɑɖůɖ ůŮ 

ůɢɏůɖ ɛŮ Űɖɜ 

ŮɔəɎɟůɘŬ ŭɘŬŰɞɛɐ

Wedge
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Global Reservoir Geometry DatabaseïȺˊŮɝŮɟɔŬůɑŬ (2/3)

ɆŰŬŰɘůŰɘəɎ ɀɏŰɟŬ ȷˊɧŭɞůɖɠ

ÅȹŮɑəŰɖɠ ȷˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬɠ NSE (Nash & 
Sutcliffe, 1970)

ÅɅɑɕŬ ɀɏůɞɡ ŰŮŰɟŬɔɤɜɘəɞɨ ůűɎɚɛŬŰɞɠ RMSE 
(Root Mean Squared Error)

ὙὓὛὉ
ρ

ὲ
ώ ώ

ȳˊɞɡ:   ώ: ɞɘ ŮəŰɘɛɖɛɏɜŮɠ Űɘɛɏɠ Űɖɠ ɛŮŰŬɓɚɖŰɐɠ

ώ: ɞɘ ˊɟŬɔɛŬŰɘəɏɠ Űɘɛɏɠ Űɖɠ ɛŮŰŬɓɚɖŰɐɠ

ώ: ɖ ɛɏůɖ Űɘɛɐ Űɖɠ ɛŮŰŬɓɚɖŰɐɠ

ὔὛὉρ
В ώ ώ

В ώ ώ

ɀŮɗɞŭɞɚɞɔɑŬ ȺɝŬɔɤɔɐɠ ũŮɜɘəŮɡɛɏɜɤɜ ȺɝɘůɩůŮɤɜ

ȸɐɛŬ 1ɞ

ÅɆŰɎɗɛɖ

ÅȺˊɘűɎɜŮɘŬ

ÅɉɤɟɖŰɘəɧŰɖŰŬ

ȸɐɛŬ 2ˇ

ÅȺˊɘɚɞɔɐ ŮɝɘůɩůŮɤɜ (ŭɨɜŬɛɖɠ, ˊɞɚɡɤɜɡɛɘəɐ)

ÅȹɖɛɘɞɡɟɔɑŬ ůɡɜŬɟŰɐůŮɤɜ ɛɏŰɟɤɜ Ŭˊɧŭɞůɖɠ (RMSE, NSE)

ȸɐɛŬ 3ɞ

Åçɇɞˊɘəɞɑè ůɡɜŰŮɚŮůŰɏɠ əɚɑɛŬəŬɠ

Åçɇɞˊɘəɞɑè ůɡɜŰŮɚŮůŰɏɠ ůɢɐɛŬŰɞɠ

ȸɐɛŬ 4ɞ

ÅȺˊɘɚɞɔɐ ůŰŬɗŮɟɞɨ ůɡɜŰŮɚŮůŰɐ ůɢɐɛŬŰɞɠ 

ÅȺɚŬɢɘůŰɞˊɞɑɖůɖ RMSE

ÅɀŮɔɘůŰɞˊɞɑɖůɖ NSE

ȸɐɛŬ 5ɞ

ÅɇŮɚɘəɞɑ ůɡɜŰŮɚŮůŰɏɠ ůɢɐɛŬŰɞɠ

ÅɇŮɚɘəɞɑ ůɡɜŰŮɚŮůŰɏɠ əɚɑɛŬəŬɠ
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Global Reservoir Geometry DatabaseïȺˊŮɝŮɟɔŬůɑŬ (3/3)

Ç ȾŬŰɎɚɚɖɚɖ ɖ ůɢɏůɖ ŭɨɜŬɛɖɠ ɛŮ ůŰŬɗŮɟɧ ůɡɜŰŮɚŮůŰɐ ůɢɐɛŬŰɞɠ

Prism Bowl Wedge

ȺɝɑůɤůɖNSE ȺɝɑůɤůɖNSE ȺɝɑůɤůɖNSE

h = ɚ S 0,55 0,998 h = ɚ S 0,44 0,999 h = ɚ S 0,36 0,999

S = a h 1,83 0,997 S = a h 2,31 0,997 S = a h 2,79 0,998

S = c A 2,55 0,944 S = c A 1,91 0,982 S = c A 1,64 0,993

A = c1 S 0,39 0,97 A = c1 S 0,52 0,99 A = c1 S 0,61 0,995

A = t h 0,70 0,959 A = t h 1,20 0,974 A = t h 1,70 0,973

S = l1 (Ah)1,07 0,996 S = l1 (Ah)1,05 0,998 S = l1 (Ah)1,03 0,998

57%

26%

17%

Global Reservoir Geometry 
Database

Prism Bowl Wedge

ɄɑɜŬəŬɠ | ũŮɜɘəŮɡɛɏɜŮɠ ŮɝɘůɩůŮɘɠ ůŰɎɗɛɖɠ ïŮˊɘűɎɜŮɘŬɠ ïŬˊɞɗɏɛŬŰɞɠ 
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ȺˊŮɝŮɟɔŬůɑŬ ɡˊɞɗŮŰɘəɩɜ ŰŬɛɘŮɡŰɐɟɤɜ

ũŮɤɔɟŬűɘəɐ əŬŰŬɜɞɛɐ ŰŬɛɘŮɡŰɐɟɤɜ
ü ȾɟɘŰɐɟɘɞ Ⱥˊɘɚɞɔɐɠ ɗɏůŮɤɜ Űɞ 

ŬɜɎɔɚɡűɞ Űɖɠ ˊŮɟɘɞɢɐɠ

ɉɩɟŬ
ȷɟɘɗɛɧɠ 

ɇŬɛɘŮɡŰɐɟɤɜ

ȺɚɚɎŭŬ 7

ȷɚɓŬɜɑŬ 1

ȽŰŬɚɑŬ 7

ȽůˊŬɜɑŬ 7

ɄɞɟŰɞɔŬɚɑŬ1

ɆɚɞɓŬəɑŬ 2

ȷɡůŰɟɑŬ 1

ȷɔɔɚɑŬ 1

ɁɞɟɓɖɔɑŬ 3

ɆɞɡɖŭɑŬ 1

ɇɞɡɟəɑŬ 2

ɅɤůɑŬ 1

ũŮɤɟɔɑŬ 4

Ɇɨɜɞɚɞ 38
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ȹɖɛɘɞɡɟɔɑŬ ɊɖűɘŬəɞɨ ɀɞɜŰɏɚɞɡ ȺŭɎűɞɡɠ

Ç ɄŮɟɘɞɟɘɛɏɜɖŬəɟɑɓŮɘŬɊɀȺŬˊɧɎɚɚŮɠˊɖɔɏɠůŮ́ŬɔəɧůɛɘɞŮˊɑˊŮŭɞ

Ç ȷɜɎɔəɖɛŮɔŬɚɨŰŮɟɖɠŬəɟɑɓŮɘŬɠəŬɘŮɡəɞɚɑŬɠɛŮŰŬůɢɖɛŬŰɘůɛɞɨůɡɜŰŮŰŬɔɛɏɜɤɜ

Ç ȹɖɛɘɞɡɟɔɑŬɊɀȺŬˊɧŰɞɡGoogleEarthɛɏůɤŰɖɠ́ɚŬŰűɧɟɛŬɠGPSVisualizer

ÇɄŮɟɘɓɎɚɚɞɜArcGIS: ɀŮŰŬŰɟɞˊɐŬɟɢŮɑɞɡůŮɛɞɟűɐTINĄ 3D ŮˊɞˊŰŮɑŬ
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ȺɝŬɔɤɔɐ əŬɛˊɡɚɩɜ ůŰɎɗɛɖɠ ïŮˊɘűɎɜŮɘŬɠ - ŬˊɞɗɏɛŬŰɞɠ

Ç Ʉɟɞůŭɘɞɟɘůɛɧɠ ɎɝɞɜŬ űɟɎɔɛŬŰɞɠ

Ç ȹɖɛɘɞɡɟɔɑŬ ɚŮəɎɜɖɠ əŬŰɎəɚɡůɖɠ 

Ç ɄɞůɞŰɘəɞˊɞɑɖůɖ ɧɔəɞɡ & ŮˊɘűɎɜŮɘŬɠ  ŰŬɛɘŮɡŰɐɟŬ 

ȷəɟɑɓŮɘŬ Űɤɜ ŮɝŬɔɩɛŮɜɤɜ əŬɛˊɡɚɩɜ ɛŮ ˊɟŬɔɛŬŰɘəɎ ŭŮŭɞɛɏɜŬ: 

ɄŬɟɎŭŮɘɔɛŬ ɀŮůɞɢɩɟŬɠ(20Ĭ20m)

0

20

40

60

80

100

120

140

160

0 100 200 300 400 500 600

ʅ
ˍ
ʱ
ʻ
˃
ʹ
 
ό

m
)

ɮˉˇʻʹˁʶˎˍʽˁˈˍʹˍʰ όhm3)

Data

GIS

NSE = 0,997
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ɆɡůɢɏŰɘůɖ ůɡɜŰŮɚŮůŰɩɜ Űɖɠ Ůɝɑůɤůɖɠ Ὤ ‗ ὛɛŮ Űɖ ɔŮɤɛŮŰɟɑŬ Űɞɡ ŰŬɛɘŮɡŰɐɟŬ(1/3)

1ɖɀɏɗɞŭɞɠ ĄȺɝɎɟŰɖůɖ Űɞɡ ůɡɜŰŮɚŮůŰɐ ůɢɐɛŬŰɞɠ əŬˊɧ Űɞɜ ɚɧɔɞ

b/B

ə min max

0,36 0 0,091

0,44 0,092 0,278

0,55 0,279 0,54

ȾŬŰɖɔɞɟɑŮɠ ůɢɐɛŬŰɞɠ ŰŬɛɘŮɡŰɐɟŬ ȸŮɚŰɘůŰɞˊɞɑɖůɖ ůɡɜŰŮɚŮůŰɐ ɚ*, ɔɘŬ

Åə = 0,36

Åə = 0,44

Åə = 0,55 ʃ˂ʱˍˇˌ ˉˎʻ˃ʷ˄ʰΣ b

ɾʷˋˇ ˉ˂ʱˍˇˌΣ B
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Á ɆɡɜŰŮɚŮůŰɐɠ ə

ɆɡɜŰŮɚŮůŰɐɠ ə: ɆŰŬɗŮɟɧɠ(ə=0,40)

ɆɡɜŰŮɚŮůŰɐɠ ɚ: ȷɜŮɝɎɟŰɖŰɞɠ

V NSE = 0,979

V RMSE = 119,0

Á ɆɡɜŰŮɚŮůŰɐɠɚ

ɆɡɜŰŮɚŮůŰɐɠɚ: ɆŰŬɗŮɟɧɠ(ə=13,64)

ɆɡɜŰŮɚŮůŰɐɠə:ȷɜŮɝɎɟŰɖŰɞɠ

V NSE= 0,92

V RMSE= 218,1

ȹɘŬŰɐɟɖůɖ Űɘɛɐɠ ůɡɜŰŮɚŮůŰɐ ůɢɐɛŬŰɞɠ ĄȸŮɚŰɘůŰɞˊɞɑɖůɖ ůɡɜŰŮɚŮůŰɐ ɚ**

ɆɡůɢɏŰɘůɖ ůɡɜŰŮɚŮůŰɩɜ Űɖɠ Ůɝɑůɤůɖɠ Ὤ ‗ ὛɛŮ Űɖ ɔŮɤɛŮŰɟɑŬ Űɞɡ ŰŬɛɘŮɡŰɐɟŬ(2/3)

2ɖɀɏɗɞŭɞɠ ĄȹɘŬŰɐɟɖůɖ Ůɜɧɠ ůɡɜŰŮɚŮůŰɐ Ůə Űɤɜ ŭɨɞ ůŰŬɗŮɟɧ
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3ɖɀɏɗɞŭɞɠ ĄɆɡůɢɏŰɘůɖ ůɡɜŰŮɚŮůŰɐ ɚ** ɛŮ Űɞ ŬɜɎɔɚɡűɞ Űɖɠ ˊŮɟɘɞɢɐɠ

Ç Ⱦɚɑůɖ ˊɟŬɜɩɜ, slope (%)

Ç Ⱦɚɑůɖ ˊɡɗɛɏɜŬ, J

Ç ɄɚɎŰɞɠ ˊɡɗɛɏɜŬ, b (m)
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ɆɡůɢɏŰɘůɖ ůɡɜŰŮɚŮůŰɩɜ Űɖɠ Ůɝɑůɤůɖɠ Ὤ ‗ ὛɛŮ Űɖ ɔŮɤɛŮŰɟɑŬ Űɞɡ ŰŬɛɘŮɡŰɐɟŬ(3/3)
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ɆɡɛˊŮɟɎůɛŬŰŬ ŮˊŮɝŮɟɔŬůɑŬɠ ɡˊɞɣɐűɘɤɜ ŰŬɛɘŮɡŰɐɟɤɜ
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1ʹɾʷʻˇʵˇˌ2ʹɾʷʻˇʵˇˌ3ʹɾʷʻˇʵˇˌSlope J Slope & J

NSE 0,992 0,979 0,973 0,953 0,961 0,964

RMSE 65,9 119,0 135,5 171,7 156,1 152,8

ȷɝɘɧˊɘůŰɖ ɖ 1ɖ ɀɏɗɞŭɞɠɔɘŬŮɨɟŮůɖŰɞɡůɡɜŰŮɚŮůŰɐ

ůɢɐɛŬŰɞɠ,ə

ȷɝɘɧˊɘůŰɖɖ3ɖɀɏɗɞŭɞɠɔɘŬŰɖɜŮɨɟŮůɖŰɞɡůɡɜŰŮɚŮůŰɐ

əɚɑɛŬəŬɠ,ɚɛŮɛŮɔŬɚɨŰŮɟɖŬəɟɑɓŮɘŬɧŰŬɜŮɑɜŬɘɔɜɤůŰɎɧɚŬŰŬ

ɔŮɤɛŮŰɟɘəɎɢŬɟŬəŰɖɟɘůŰɘəɎ

ɇɞɛɞɜŰɏɚɞɓŮɚŰɘůŰɞˊɞɑɖůɖɠŰɖɠ3ɖɠɀɏɗɧŭɞɡɏɢŮɘɛɘəɟɐ

ŮɡŬɘůɗɖůɑŬɔɘŬɛŮŰŬɓɞɚɐÑ 20% ŰɤɜɔŮɤɛŮŰɟɘəɩɜ
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