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Hydrometeorology-Agriculture Coupled Model

Energy and
Wat§¥ flux

Balance Dynamic o
Vegetation e Permafrost
Vertical
Soil moisture

Water and .
Energy Budget Profile

Distributed

Irrigation Hydrologlcal
System del

(WEB DHM)

Rainfall, Runoff

Riverflow & Inundation
Via Kinematic (RRI)
Wave Equation

from P. Lawford

Lateral flow,
Gridded to
Flow-interval
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Calibration: Soil/Land Surface Parameters

Sat Surface Hydraulic Conductivity Soil Anisotropic Ratio Roughness of Slope/River Bed

Maximum Surface retention




Calibration: Soil/Land Surface Parameters

Roughness of Slope/River Bed Maximum Surface retention

Sat Surface Hydraulic Conductivity Soil Anisotropic Ratio

Hydraulic conductivity (K) is the rate at which water moves through a porous medium under
a unit potential energy gradient.

K is very low at low to moderate water content, and increases nonlinearly to its saturated
value (Ksat ) as water content increases.




Calibration: Soil/Land Surface Parameters

Roughness of Slope/River Bed Maximum Surface retention

Sat Surface Hydraulic Conductivity Soil Anisotropic Ratio

* |tis basically the ration of the hydraulic conductivity ratio in direction of slope and normal

to the slope
* Anisotropic behavior, with horizontal hydraulic conductivity (Kx) greater than vertical hydraulic

conductivity (Ky), enhances the process of subsurface lateral flow and partial area saturation
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Slide # 14

Model Development: Snow

Energy Balance Mass Balance

Shrestha et al. HESS 2013

Surface energy balance - Top layer, Conductive flux — Underlying layer

Enthalpy - Cold content and Phase Change - Refreezing/ Melting- Ice and Water content
Compaction (destructive metamorphism, overburden and melt)

Density of fresh snow — Parameterized from air temperature and wind speed

Snow Albedo (Dickinson et al., 1993)

=0.95 Og4 =0 % (1-0.2f,) Aging
= 0.65 Opirg = Opirg % (1-0.5f,,,) Effect

Fresh snow albedo (VIS), o,
Fresh snow albedo (NIR), a,;;.,
Os =0y4t0.4 fzen (1- Oyq ) Zenith
Opir = Opirg * 0.4 1:zen (1 " Oirg ) Effect



Slide # 15

Hunza: Mass Balance and Discharge

Shrestha et al. JGR 2015

Net Mass Balance (m w. ea.)

Oct20 2000
. 1800
1600
E @ 1400 Snowfall
AP - Rainfall
oy E = 1200 Observed
7 e D i
Ty .Q,.:' % % 1000 Simulated
;-_" LE '_.' =
6.& B 2 500
. - = .(2
W 2 600
4 400
200
Oct 20 0
. Jan-02 Jul-02
il fa '.:-'-ﬁﬁ, -1.2
4 0 . i 1.5
E = W T F )
g WIERSE e ﬂ%ﬁ -
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Discharge (m3/s)

Discharge - Hunza River Basin

2000
1800
1600
1400 Snowfall
Rainfall
1200 Observed
1000 Simulated
800
600
400
200
0
Jan-02 Jul-02 Jan-03 Jul-03 Jan-04
Contribution to Discharge Statistics
Year | Rainfall | Snow melt| Glacier melt| NSE | MBE | R?
2002 | 12% 35% 53% 092 | +4.56% |0.97
2003 | 10% 40% 50% 0.94 | +3.65% [ 0.97




Correcting snowfall in basin scale — Upper Tone, Japan (AWCI/CCAA)

Snowfall

22

_..Shrestha et al. JSCE 2015

A large inconsistency between observed snowfall and snowmelt runoff

Is winter precipitation (snowfall) reliable?

Need Adjustment/Correction

Snow cov\er'area

by, @ How to correct ?
__ 140 140
g 120 - % 120
£ 10 Establish a method to correct snowfall Lo
S 60 i i i 2 60
io (in point/basin scale) i
% 0 T T T - J— _ * g [ -re— T T T T
1-Mar 31-Mar 30-Apr 30-May 29-Jun SCF (Z) - {1 + (Z Za) C f } ” 1-Mar 31-Mar 30-Apr 30-May 29-Jun
Contingency Table o B Discharge evaluation
PO=———, N 2 N
MODIS A+B+C+D _0. 0.
S‘Model Marginal c B g(Qoi QSI) _;(QSI QOI)
imulated | Snow No Snow Total S e NSE =1--3 - RE ==
77 QOI
Snow A B A+B pc___ A+D .Z::'(Qm 2) g
(I—gt) (FalseDAIarm) A+B+C+D . )
Ml (Miss) | (Negative Correlation) e ZN:(SCAMODEL —SCAyons) I0A=1— g(QO' ~Q)
Marginal _ia N _ _
To%;I A+C B+D A+B+C+D | ABS N ;(‘Qsi -Q,| +‘Qoi *QO‘)Z Slide # 16
ide




DIASKEREBEB7 TV r—av k%

CATLRRER RRRELER - EMHE
_ L 171 48
8 HE

v
DT ILEALFIRAD=5HD
T—mEEE

A 4

\ 4
HKBAIZHS BTk MERHEERL-F/M%
MEEMEEEDNEDM > | BLE-REDEDOR LD
D= DF LIRE 7‘;&)0)?1&5&#
A
s L UKD }< BE-BEE-AE- R
7/"}/?»:]9}&'] o2alb—v3y
( ﬁ@*ﬁ?) /Y
%ﬁ%ﬁ&’;é”m 'L“%Ef%{éﬁ%
— D
_— ICHARM I"é."
T8 ﬁﬁ%@ﬁ%-a%&ﬁ«o)ﬁrﬁ GISIZ&BETIVERXIE

HhER IR R
) (R o




Probabilistic Streamflow Forecasting
Utilizing Regional Ensemble Prediction System (EPS)

Japanese type: Downscaling with Mesoscale Data assimilation

JMA

20 km GCM—>5 km regional
ensemble, 11 member
ICHARM

20 km GCM—3 km regional
ensemble, 21~33 member

12208~ FT=18h

Ensemble (25-75%)
median

Radar
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T RN E 0L (17UTC on 28 August)

NCEP FNL > WRF
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Precipitation rate (mm/hr) [AMeDAS]
at 17Z28AUG2008
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20 35N Bl
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Seto, Koike, Rasmy. JGR, 2016
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2. F%k

2. BARYZEHEBDFIIE

°argmln{f(x)}—{max(x)}'C&v%);t’&'ﬁ'd‘
‘a=1/ERFRIDRHE




2. Fi%

2. ZRIMURICEAIRKRETE

RE; BERBEDEEZRKIRIEDZR(787mm/48h)hEFEE
ERA IR E L7205 CEHINRZEZ T ANETRE

SERTPRAOHNPREZERIT IDELHSD
“FRIMRIC K HEKFHE;

C(T3JLF—HEi{fi[0.011F /K] (0.8[TRILF—FNE]) X

X(ERTTE[mR]) x p(1.0[t/m>]) x g(9.8[m/s%]) x h(3&Z[m])

\ - EEAOMERYAEOLLEE

FLAETKE-BREOFE-EXA)
(BB B AEE— (FE
HIEKE(Fm) 68,000 108,366 7,247 60,255 1,429

PR B E (F m) 47,000 16,253 215 597 1,041
(KA BEEIRB])

FERKE(mM/s) 1,150 80 50 60 28
ZEZE(m) ; 92.7 164.1 101.7 162.6




2. F%k

2. HIKEELEDETE

RIKRZEDHEROCERE)REIL L HAE/500% 18 7E]
27K R (cm) EEEE | EREN
049 0 0 0 0 0
ELEER 0.205  0.326 0.267 0.453 0.37 0.237

100-199 0.382 0.508 0.586 0.789 0.491 0.297

200-299 0.681 0.928 0.897 0.966 0.767 0.651
BEEMERTER
EBNE SEEH
PRER 105(m /1t ) FERFEET —4
16(F F/m) E#EHE
s 1,493(FF/HE)

SSEATIREISE  EnE o 273(BMA/A)
T 563(FHA/A)
RRENEE R 291(F /)
£ 19(F M/t )
= 0.024(EARHEFIE)

=
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