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Real-time Forecasting of Daily Stream Flows
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Summary

An adaptive algorithm was applied to forecast daily stream flows in real time using rainfall

data. A three-component tank model was selected to simulate the flows and its time-variant

parameters were self-calibrated with updated data using a parameter optimization scheme,

golden section search method. The resulting adaptive model, APTANK, was applied to six

watersheds, ranging from 0.47 to 33.62 km® size and the simulated daily streamflows were compared

with the measured. The simulation results were in good agreement with the field data. APTANK

is found to be applied to real-time flow simulation purposes such as a tool for irrigation water

resources management and operations. The model is particularly good to simulate streamflows on

dry days as compared to wet days having runoff-induced precipitation.
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Fig. 1. Structure of a simplified tank model.

Hflisel H11, H12, H2 ¥ 45 7LA% B1, B2,
B3Go] Uil BHEMENEEE S WA fTEE
ST1, ST2, ST3& & F Utk 10719 B
MR- WAl FHAC Wil w7 %
BE HEsed, ol&9 #ikdv ke B
Wi E&R S FIESEASE Rkl &’
BIER7Y 9 M HASE e HiEol
Vet E HAEE ) HuRE R T oo BtR
& FES ERBRK) g o5 M
F A== ek Kol 3169 g s Bl ol
BER kel o8] AR oz WEsid,

2. BERL

WA ARIRES AN (EES B
ol W MREY Bad, Yamme
RS e BAR Ak F, el B
PASRES EE REEE e 24
SHE b 3R HAREAY, o)A Ay
vk} o ATl BN Krie BRIO.
Mskely] o) (RS MR A W
wEE AB37) oldth, weba (L) e
e Th R SHIE UURE A1) Fbs ok m B
Fiitol HIEE BY F UE WEMEC s



WEE TR 325 F 35 1990F 97

sk,

Jh tEEo| W

GRS SdE AmEE BES
HET BHY BABES] RERMOS B
gk frEsty, —EREAZ ot &
H2RE 2 R e Bl AR g
WES] e BRI e AL AR,

Fig. 2= ¥ Fio) AT MR K kS
Rk itk ] B tHo) T i
BHS M= t— 1H o) FBFHE Ym(t—1)
B BB kS AHEstel ME Y WABKE
WIEST, WEY BABEES o835k tH el
FHE YIS BMST ofm MK
ES t— 10 9] Blo] (50 SABMEET (~1
Hel BMEE EG—1DE ZEAAN t—102)
Azgrol ANHNSE BELAEES M43
T8 Zolth, 1% tHo) e ERIE Ym(e) 7
ATTEIE YOS} HaE HEE F t+1Ho] d
O] SHA Ym()S FIESte] M) A
B2 WEA 9o

Ym(t-1) RUN-OFF YF(T)
EGeD MODEL

| PARAMETER OPTIMIZATION |

Fig. 2. Schematic description of adaptive al-
gorithm.
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Table-1. Summary of watershed characteristics and data used.

M AHES] RESERA

L Banweol Woonhak Wiecheon
Chassification £1 ] %3 ] s [ %8 %6 %5
Location Kyunggi, Hwaseong I;}::;gil Kéiifvt:zk
Watershed 275 48 047 37 9.2 33,62
Area(km®)
paddy 30 7 15 17 8 3
Land Use Upland 22 5 9 8 7 6
(%) Woods 40 87 73 66 84 90
Others 8 1 3 9 1 1
Records Years "86 '86 ‘86 ‘86 ’68 87
Used Purpose V,A/C V,A/C V,A/C A/C V.A/C V,A/C
Note : V=Model Verification
A/C=Model Application & Comparison
BRS) BES HSA ¥R #1, #3, #5 HIE3F At

Wik, E& #6 Mk 2 B #5 mme &R
KICERZE FIHE S Ao f99 7y
WEE 137008 & $070) o) AAIE [EEF
RIS o] &3t AA &A=t Table-29F 7
A, EEREY Fede 10709 BRI g

H = Table-29} 28 32 BASIAL, 3709
By G ST1, ST2, ¥ ST3: HAIZ

Table-2. Tank model parameters.

Para- Banweol 'Woonhak{ Wiecheon

meter| #1 | #3 | #5 | #8 #6 #5
All 10085 014 | 0.11 | 0.10 | 0.136 0.155
Al12 | 026 { 018 | 021 | 022 | 0.186 0.175
A2 | 03 {019 023 | 022 | 0.209 0.20
A3 |0.0035(0.0075( 0.0065 | 0.007 | 0.0073 | 0.0082
Hi11l 5 5 5 5 5 5
Hi2 | 41 | 50 12 46 61 82
H2 2 5 2 3 4.2 4
Bl | 04 | 036 | 05 | 038 | 0315 0.27
B2 | 031018 | 026 | 028 | 0.191 0.14
B3 (0025|002 | 0.05 | 0.022 | 0.021 0.01
ST1| 00 | 00 [ 00 | 00 0.0 0.0
ST2 100 | 00 | 00 0.0 0.0 0.0
ST3 | 80 | 105 5 0.0 0.0 190

Bl o) w o4 E BT LR
HmHES HEd %27t Fig. 3~Fig. 590
R vk, Fig. 3& ¥4 #3, Fig. 4+
A #5, Fig. 55 €3 #60] thg Ao},
Table-39l& ©15 2 #isgell it #ERIA %)
M7 9} RMS 82 E Findha ok, Table-3o A
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Data

Fig. 3. Observed and forecasted daily runo-
ffs, Banweol #3(1986).
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Table-3. Relative error and RMS error of forecasted runoff vs. observed runoff.

(unit : mm)
It Banweol | Banweol | Banweol | Woonhak | Wiecheon
em
#1 £3 #5 %6 #5
Observed runoff 275 382 418 398 640
Adaptive model Predicted runoff 305 352 384 446 713
aptve (Error, %) (10.9) (79) (8.1) (120 | (114
RMS error 2.1 3.05 4.16 6.3 3.62
Tank model Predicted runoff 300 332 315 545 679
an (Error, %) (9.1) (13D | (246) | (369 (6.0)
RMS error 2.11 3.23 445 6.61 6.88
TOI — Observed . e
60 + Forecasted by adaptive model Hrslh o) okzb b Mges SHgEetg. o 4
504 oith. Fig. 3~Fig. 5ol Kms ol de HEe
g BEFol ojs) piliol wwah: BKEielE
E MEE Roldd okt BAe BRI Q)
S 30+
- Aol = HWRE7E BRI i) &~k
” Sieke Aol
104 b
0 it LW R 3. #Ao| fEM
4/1 4/15 5/15/15 6/16/157/1 7/15 8/18/15 9/19/15
Data

Fig. 4. Observed and forecasted daily runo-
ffs, Wiecheon #5(1987).
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Fig. 5. Observed and forecasted daily runo-
ffs, Woonhak #6(1968).
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Table-4. Summary of model responses in case of Inclusive/exclusive rainy days.

RMS Error :
Rainy-day Inclus. Rainy-day Excls. B | (A
Watersheds - - MY
Tank model(A) |Adaptive model(B)| Tank model(C) Adaptive modelD)| (D) | (C)
Banweol #1 211 2.10 1.05 0.72 292 | 201
Banweol #3 3.23 3.05 2.39 0.96 318 | 135
Banweol #5 4.45 4.16 3.66 2.77 1.50 1.22
Banweol #8 2.27 1.64 1.45 1.04 1.58 1.57
Woonhak $#6 6.61 6.30 3.35 1.26 500 | 197
Wiecheon #5 6.88 3.62 11.29 3.32 109 | 0.61
Bolal e, oy HEHMS FHIAS o Table-5. Comparison of responses of adaptive
B RS [FRSH 2 Bot EERAY K model & tank model.
B£S o EmsH #Rsn L8 Esi). - - (unitim#m)
atershed name Banweol #3 |Banweol #8
i R Observed 382 113
WA e] BB BOlfEel A o)e =2 Adaptive model 323 184
AV FEHol A ERry AEe] & Hrkihs) Runoff | (Error, %) (15) (63)
2o A #aee]l Jo BpE M Tank model 226 304
HA fltime] ERES —3HA v %ol (Error, %) (41) (169)
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Data
Fig. 6. Observed and forecasted daily runoffs
by adaptive model and tank model,
Banweol #3 with parameters modi-
fied(1986).
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Data

Fig. 7. Observed and forecasted daily runoffs
by adaptive model and tank model,
Banweol # 8(1986).
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