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Table 1 Properties of datasets used in this study

Meteorological element Spatial Temporal  Updatete
Spatial range Temporal range
[Dataset] resolution resolution frequency
Pressure height
(500hPa, 850hPa)
Surface pressure 90°N-90°S, .
. 2.5 degrees grid Jan. 1948 - present ~ Monthly Monthly
Air temperature 180°W-180°E
(500hPa, 850hPa, surface)
[NCEP/NCAR reanalysis]
Sea surface temperatures 80°N-80°S, .
2 degrees grid  Jan. 1946 - present ~ Monthly Monthly
[glbsst] 180°W-180°E
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Table 2 Specs of applied reservoir

Capacities

Specs

Active storage capacity
Water use capacity

Flood control capacity

Dry season (Oct. 11™ —Jun. 30™)

Power generation capacity

Dry season (Oct. 11" —June 30™)

Designed flood inflow
Designed release discharge

Maximum release discharge
in case of no flood situation

Flood season ( Jul. 1* — Oct. 10'™)

Flood season ( Jul. 1* — Oct. 10')

289,000,000 m?
173,000,000 m*
90,000,000 m*
80,000,000 m>
26,000,000 m’
36,000,000 m’
4,700 m*/sec
2,000 m*/sec
800 m*/sec
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r=min{H(q,)+ f,,(s,)} (t=1--T=1) (14)
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VEERIE & RFEICE X 0D, MABRPITKEREDHX
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Sameura Reserveir . e T The Yoshino River
il o (Main Channgl)
5 Y ¥
A A ‘\
! : Runoffs
---»

Fig. 1 Simplified model of the downstream of

Sameura reservoir for application
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Table 3 Results examples of correlation analysis (JAS/MIJ)

Variable (abbrev.) Location of max correlated point Correlation
Geopotential height at 500hPa (hgt500) 80°S, 75°W -0.60
Geopotential height at 850hPa (hgt850) 77.5°S, 70°W -0.59
Surface pressure (pressure) 5°S, 57.5°E 0.58
Temperature at 500hPa (temp500) 30°N, 2.5°W -0.67
Temperature at 850hPa (temp850) 80°N, 62.5°W -0.60
Temperature at surface (temperature) 55°N, 0°E 0.65
Sea surface temperature (sst) 6°N, 60°E -0.67

<7 <2000 (m’/s) (for flood situation) (16)
<r, <800 (m’/s) (forno flood situation)

ik.i%ﬁﬁA&%@T%ﬁ@%?w&br@
DPE#EA T 5 7=, FIKEBEEZFMATI Z &%
RBICEE RN S ,::f@mgl_mﬁibtﬁﬂ
{ELTET NV EE 2T, WRPLOFHM# AL, Fig. 11
AT XS, RHHA LD TRICH DB X ADHE
EIRICALET S, 22C, WEEELTEZDHD
X, BB LOMABROITKE, BEHHF LAE
TH A SRR A E TICHE BRI ~HAT 5 kE
(Bt g) , MRz T 2RI E 04
DTHY, RERITEWM X 200 OMERTH D,
BRI & 45 5 FFH # R £ TOXMBICIE, HRRK
ERTIMNNLEOHALHDLIN, ZNbHbED-L2T
DOZINFEADE Gy OFENE Fmi & & LT
B, 36T, ZOXMITITHER/IORKSKE2
NTH LWL B DAL B D, FEWIKFRIT
BOTIEEL &£ H045m SIEEDIRETH 5720, 7
TR EICED TEX T, UbrDd, HnTHlo
KGR LT, Z AR A~OW AR E X AR D
O i DL AEATG M A C ORI & O2fE & 22 D A3,
Z I TCTHARIKRERICEK S BEHBKE - WLt
m%ﬁﬁﬂm@¢®&§mﬁﬁﬁéﬁﬁ®ﬁﬁ%§
DT BT, BRI ROV TSI T
TEBHHLDEWREL, FTIEHLLHMAEDHZ T
XL L ToHEiToz, £72, ZHICHRLT,

BEAR BT OV T H 5 )i o Jiiid 3 fE T it Ze <,

BB A BRIk OT —% 2 i,

BERRGIE MO ST Rl & B & A Bk
BT HEEKE & OFEBEMENTIX, 19764 ~20004F D H
MoF—2HNTiTo7, £/, BAKFHIOED
OEERBROHEEICHONT Y, FEOHF DT —4%
EHWTIT- 72, — 0, WETHO7=HOER )X
IZOWTIE, 19794 ~20004E D IR D5 — % & A
THEE L7,

EWIREK RO TRISRBBEIZ OV TiE, 120A~3
MH, RERKGAE WO T RE O S LIz S
WA ~3 A, RERKREWAE S EO G
(B BB DV TUE S R~ 9K 1 O FFH O AT
BOMAEYEEZ T, 72721, LT T, #imoH
Ak, FBEMATE X OB TR O, FHRE O
EENRLNZHEAEY, Thbb, BEUERKEDT
B SHIRICOWTIEmZ 930 A M, 2K R HH
DAL - R Es L OB e IR 5 oW TR
IZZ DORA R E T ET D918 BX3E1m) B
FO3AMOLtEO FTomBARKRIZO VTR
5, MAIXEY =X HOWTIT o720, BN
OB TAKRTFEENKEL 2550 ~10A O HH
GREHE6A~10A L sh btk EMhERD Z &
MHLLTF TS H~10A O 2 dtk i & IES) 23,
ZLIKMORKEEEEZ D ECTRICEETH S
EEZONDOT, UFTIRZoMMIcRT %A
AERE TR T D, 2P, FIKERIEDK#EH
FICDWTHE, BAKRETHMH SIS ED X 51
EZ, UFTRMII3MAMET S,

4.2 FHEAMRITHER
BERRGIE RO ST RME & BRI X A Bk o
3ﬁﬂ%*%&@ﬁ%%ﬁ#%@ﬁ%hm3:ﬁﬁ
i, THEESAE T30 AMOBRERKR L4
Hb%wﬂif®%%f$ﬁbt£%ﬂ%%%®%
THRE QX3 T RONY) & OMBEMRITR R 2R
LCW5, Table 3% L5 &, HRRKEHFE RO T
T K& & e b IROEEE 2 7R U 724 7 Rl o it Ik
7K 5 & OO FH BI AR ER D kHE 120,58 ~0.67 D 12 47
fiLTWic, £z, &M 4@ UK ECIX
Table 3(Z TéﬂmMMWrrJLEWESWMMﬂF¥7
FEB®O X DI, RRONE O T H A 5K OB
ERTETEELTEIRINTND Ty —AREL A
blz, ZTORKEE L TL, RROMEEZRITET
BOMBENEWVIZE TW 2R KAEEROFTRE
BENELELAWIERICEROS 2RBER LT

— 705 —



Table 4 Estimation results of best combination of predictors in the wet season

Prediction Employed predictors AIC

MIJJ/FMA hgt500, sst 3553

JJA/MAM hgt500, pressure, temp850 370.2

JAS/AMJ hgt850, temp850, temperature, sst 352.3

ASO/MIJ pressure, temp500, temp850, temperature, sst 343.2

Table 5 RMSEs for three-monthly precipitation prediction

Period Proposed prediction Normal prediction
(mm) (mm)

Total average in all season 480.1 498.3

MIJJ/FMA 254.8 302.0

JJA/MAM 788.7 709.8

JAS/AMIJ 725.6 902.0

ASO/MJJ 907.2 1060.2
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Table 6 Total damages caused by reservoir operations

Operation with proposed

Operation with prediction of climatic

Period L. 3 3
prediction ((m’/sec):day)  normal value ((m’/sec)-day)

Total 503.5 548.5

2001, 2003 and 2004 0.0 0.0

2002 0.0 2.2

2005 503.5 546.3
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Applicability of Multiple Information Sources of Global Meteorological Condition

to Long-term Reservoir Operation

Daisuke NOHARA, Hiroko MIKI* and Tomoharu HORI

* Graduate School of Engineering, Kyoto University

Synopsis

A long-term reservoir operating scheme is proposed for the drought management considering

large-scale meteorological conditions, which are correlated with precipitation in a target basin. In the

proposed model, large-scale meteorological conditions, such as pressure height or sea surface temperature,

which are highly correlated with basin precipitation, are firstly searched by use of correlation analysis. Basin

precipitation and streamflow series for the coming three months are then predicted by use of multivariable

regression models. Real-time reservoir operation is conducted by daily basis considering the prediction

results of precipitation and streamflow, optimizing release policy for water use. Proposed reservoir operation

model is applied to actual reservoir basin with the simplified river basin in Japan, demonstrating an

improvement in the water release practices in comparison with operation without consideration of large-scale

meteorological conditions.

Keywords: reservoir operation, drought, global meteorological information, precipitation prediction
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