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CEReS released Himawari-8 gridded

product with free of charge!
Himawari-8 Standard data (FD) CEReS H-8 gridded product
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40 sec. all data can process
for precise geo-correction

Release note: http://www.cr.chiba-u.jp/databases/GEO/H8 9/FD/
ALL BAND (16 Bands) equivalent to same spatial resolution (0.02, 0.01, 0.005 deg.)



Background

] Rapid growth of world population
—> major increase in food and water demand.

] Key word: Irrigation
[ Good : Producing much food (about 2.5 times)
[ Bad : Requiring much water

irrigation
Food Production of The World (FAOSTAT) World Water Use (Shiklomanov, 2000)
25 | Area of Irrigated 3 5 . ndust
omestic ndustry
§ 2 cropland Tl s :
— Ved
= _,-"", "2
; 1.5 /-’
o 1 - 1.5
% 1 _/
g_ | 1 I
8 05 Area Of FOOd o 1900 1925 950 1975 2000 2025 1900 1925 1950 1975 2000 2025 1900 1925 1950 1975 2000 2025
O 1 Extraction Extraction Extraction
2 cropland Production — e — B LT
g L e o e e L o IIIIIIIIIIIIIIIIIIIIIIIIIII ||||| ! 0 Th meﬂd reprea;snbe htd" ron:a be )‘ | Si l'9t o‘f’t ler extra "; th nd I'W Iel*é-‘(
= = M~ O M W oo~ W) s~ O mMm W :é;a:j:;%njﬁ; %m?h;:rﬁn?iﬁ j;:rmiémhwmmr:mm: hmgfwiamwﬁlo:tzca;:%hly
W W0 W oM~ M~ M~ M~ 000 O
2 2 3 E 2 2 2 2 2 3 2 2 2 poq g g B:U'mlg;mmmb:nm m&lcalmumﬁlmhmmamu nited Natiorns Educational Sclentific and




Why we use numerical modeling?

Number of observational days in hlgh quallty NDVI in East Asia:

p 8 r 1 ° 2 P : ) . 8 I. o o o
[Nagal et al. 2011] 4 00° 120" 140 0 00°  120° 140

0o 3 6 9 12 15 31 (day)

During the leaf-expansion and leaf-fall periods,
number of observational days is about 3—7 for each month.

Slide by Dr. Nagai @JAMSTEC, Japan



Land surface model

Canopy energy fluxes
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Land surface model (SIBUC)

. Broadleaf-evergreen trees
2. Broadleaf-deciduous trees
3. Broadleaf and needle leaf trees
4. Needle leaf-evergreen trees
5. Needle leaf-deciduous trees
6
7
8
o

Grid box is divided int
three landuse categories
1. Green Area
2. Urban Area
3. Water Body

. Short vegetation/C4 grassland
. Broadleaf shrubs with bare soil
. Dwarf trees and shrubs
. Farmland (non-irrigated)
10. Paddy field (non-irrigated)
11. Paddy field (irrigated)
12. Spring wheat (irrigated)
13. Winter wheat (irrigated)
14. Corn (irrigated) —
15. Cotton (irrigated) 5
16. Other crops (irrigated)
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Irrigation scheme

Water control in farmland \

 Irrigation Oth irrigation

} Precipitation TR B T 6th precipitation
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Soil moisture

Days
>

stagel stagel2 | stage3 | staged stages

e Basic concept is to maintain water depth / soil moisture
within appropriate ranges for optimal crop growth

 New water layer is added to treat paddy field more
accurately

e Application to wheat, corn, soy bean and rice (paddy
field) etc...



Irrigation scheme

Water control in paddy field
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- Basic concept is to maintain water depth / soil moisture within
appropriate ranges for optimal crop growth

- New water layer is added to treat paddy field more accurately

- Application to wheat, corn, soy bean and rice (paddy field)
etc...
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Food Security Package: Utilizing High Frequency Satellite Products with Integrated Land Process
Models (SiBUC & SIMRIW) & Short-time Prediction with Cloud Resolving Model (CReSS)

High Time Frequency Forcing Data by RS
PreC|p|tat|on GSMaP

Integrated Land Process Modeling
Hydrology [SiBUC]+ Crop Growth [SIMRIW]

Ng)\-ov Modeling:..
“Real” Forcing

Soil moisture

sku.eorc.jaxa.ijSMaP/
Solar Radlatlon EXAM

flow demand

Disch arge Kinematic wave

flow & Inflew

More realistic initial condltlon estimati

Short-term Prediction by CReSS+SiBUC
(CReSiBUC) (1-5 days forecast)

Integrated Research

Demonstration: Satellite
Observation & Numerical
Modeling

® Test Short-term Alert
system for crop yield

® Real-time system

operation as a test of

“infra-structure” for food

security.

Biomass by Optical Sensor Soil Moisture by AMSR2
%
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Atmospheric radiation budget product (from 2007 July 7)
Downward SW flux at the surface Diffuse SW Direct SW
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EXAM system estimates SW radiation by HHIMAWARI-8

by Dr. H. Takenaka (JAXA EORC /CEReS CU)
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Food Security Package: Utilizing High Frequency Satellite Products with Integrated Land Process
Models (SiBUC & SIMRIW) & Short-time Prediction with Cloud Resolving Model (CReSS)

High Time Frequency Forcing Data by RS
PreC|p|tat|on GSMaP

Integrated Land Process Modeling
Hydrology [SiBUC]+ Crop Growth [SIMRIW]

Ng)\-ov Modeling:..
“Real” Forcing

Soil moisture

sku.eorc.jaxa.ijSMaP/
Solar Radlatlon EXAM

flow demand

Disch arge Kinematic wave

flow & Inflew

More realistic initial condltlon estimati

Short-term Prediction by CReSS+SiBUC
(CReSiBUC) (1-5 days forecast)

Integrated Research

Demonstration: Satellite
Observation & Numerical
Modeling

® Test Short-term Alert
system for crop yield

® Real-time system

operation as a test of

“infra-structure” for food

security.

Biomass by Optical Sensor Soil Moisture by AMSR2
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Effect of EXAM (Shortwave Radiation forcing)

(a) Net Short Wave Radiation [W/m"2] (b) Net Long Wave Radiation [W/m"2]
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(c) Sensible Heat Flux [W/m*2] (d) Latent Heat Flux [W/m*2]
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SITE = SMF ----:SiBUC Exp.1 ----:SiBUC Exp.2 —— :SiBUC Exp.3 »:Obs.

SMF: Seto

Kotsuki et al (2015): HRL

----- : Exp.1 GPV/MSM, -----: Exp.2 JRA55, ——: Exp.3 JRA55+EXAM




Effect of EXAM (with in-situ JapanFlux observations)

Represented by correlation coefficient [R] &
Kotsuki et al (2015): HRL Root Mean Squire Error [RMSE]
Experiment 1 Experiment 2 Experiment 3
Sites / Function
SWn LWn SHF LHF SWn LWn SHF LHF SWn LWn SHF LHF
0413 0.790 0.478 0.779 0.689 0.767
- 394 37.9 - 32.3 271 - 28.0 245
0.720 0483 0.233 0.528 0.899 0.837 0.434 0.653 0.953 0.879 0.566 0.699
52.9 28.6 36.6 42.3 32.9 21.6 31.7 37.2 22.8 19.5 294 34.7
0.740 0.386 0.833 0.724 0.922 0.783

58.0 35.0 - 46.2 23.9 - 33.9 21.0 -
0.676 0.396 0.486 0.762 0.856 0.726 0.532 0.828 0.945 0.781 0.663 0.893
65.0 40.6 30.5 36.9 46.5 30.6 27.2 25.8 28.4 28.4 23.2 22.7




Real-time Land Surface Monitoring @ Chiba-U.

e Re-Analysis (few-days delay)
— EXAM, JRA55, GSMaP/Gauge

 Near Real-Time (NRT) Analysis (few hours delay)
— EXAM, GPV.MSM, GSMaP (GSMaP/Now < NRT < Gauge)

* Forecast
— Numerical forecast with an atmospherics model

stage 1: Re-Analysis Collaboration with
— > RIKEN, Kyoto-U.
C A Nagoya-U., Tohoku-U.
Forcing p— . & JAXA/EORC
' Stage 2: NRT-Anal
JRAS5 | ag? na YSISL
EXAM | i
kGSMaP Gauge '// J,
Stag:é 3: Forecast (CReSiBUC-SIMRIW)
Now GSMaP_NOW! | GPV/MSM : ; >
EXAM
® GSMaP NRT g

NOW Time
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Forecast (CReSIBUC-SIMRIW @ ISEE Nagoya-U.)

 Re-Analysis (few-days delay)
— EXAM, JRA55, GSMaP/Gauge

 Near Real-Time (NRT) Analysis (few hours delay)
— EXAM, GPV.MSM, GSMaP (GSMaP/Now < NRT < Gauge)

* Forecast
— Numerical forecast with an atmospherics model

(rStage 1: Re-Analysis Collaboration with
O > RIKEN, Kyoto-U.
< A Nagoya-U., Tohoku-U.
R p— : & JAXA/EORC
@ Rase [ ; Stagtle 2: NRT-AnaIymsL
EXAM L | >
kGSMaP Gauge P )l

Forcing

GPV/MSM
EXAM
GSMaP NRT

>

[ Stage 3: Forecast (CReEBUC—SIMRIW)

NOW Time



Forecast examples : Estimated yield of rice

CROPYIELDS CROF YIELDS
03 JST 08 SEP 2015 . . . pS JST 13 SEP 20156
- CReS5-sSBUC-SII 45° > L || - CReS5-SBUC-SIMRI
dien/dlat: 0.04 ¢ dionidlat: 0.04 deg.
GPV:GSM GPV: GSM
S5T: mgdsst S5T: mgdsst
[MIMNAAX] 40° [MIN/AX]
0.0/1945.9 [ 0.0/1945.9 (g/m?
(g/m?) (g/'m?)
1400 . 1400
35
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Improved surface process can improve rainfall? (5 72&JIIZ=mREEH)

CReSIBUC-SIMRIW CReSS

SEA LEVEL PRESSURE, SURFACE WIND, AND RAINFALL(R+G+5) SEA LEVEL PRESSURE, SURFACE WIND, AND RAINFALL{R+G+S)
00 JST 10 SEP 2015

CRe55-SIBUC-5I1 CRess
dion/dlat: 0.04 ¢ dion/dlat: 0.04 deg.
GPV: GSM GPV: GEM
S5T: mgdsst S5T: mgdsst
[MINMAX] }' Wy MiNmax)
36.2 30.1 (m/s)
165.9 (m My 169.0 (mm/hr)
982.41029.0 | 987.9/1029.0 (hPa)
3y
{mm/hr) {mm/hr) {m)
100 z ) \’? D 100 3000
Y )
50 P NEEN 50 2000
o7
30 1 NN 30 1000
4
20 \ 20
Y )Y 500
10 W 10
Y ) ! 200
| 100
! > 1) !
0 D 0 °
. . 0 ¢ : — 0 ~8000
135" 140° 135" 140°

* No significant difference, but changed
"It seems better in CReSS only ...



Climate change representation
Snow Water Equivalent (Show Depth)

2015/Jan/15 (Normal Winter) 2016/Jan/15 (Warmer Winter)
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Snow depth

(SWE increase after
frontal-low passed)
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Concluding Remarks
 FD Package:

— We developed ‘seamless’ package: By utilize H-8 derived
products (forcing: Solar radiation [EXAM)], precipitation
[GSMaP]), Re-analysis (few days delay), Near-RT (few hours

delay) and forecast system with SiBUC-SIMRIW and CReSiBC-
SIMRIW.

— Now we try to validate our package outputs by several
satellite sensors retrieved outputs.

* Future Perspectives:

— Expansion to “globe”: Use five GEO satellites, EXAM outputs
will use for global scale. In addition, major crops yield

estimation is next our target under collaboration with NARO
crop modeling team.

— More dynamic use of 3" GEO: A kind of assimilation can

improve monitor crop-stage adjustment by dynamic use of H-
8 type GEO (3" Generation GEO).



Proto-type EXAM global merged
product by five- GEOs
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Natural Color RGB (R:R, G:G, B:B)
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RGB composition change (R:R, G:NIR,
B:1micron) by H-8
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~ West-Japan (Winter Wt — i)

. - . —
" G by a
= st SO : b il f - . s =5 1 a$ &

20160523 12:00:00(JST




	Climatic Change ‘related’ modeling��Food Security package:     �Utilize satellite-derived products
	CEReS released Himawari-8 gridded product with free of charge!
	スライド番号 3
	Why we use numerical modeling?
	スライド番号 5
	Land surface model (SiBUC)
	スライド番号 7
	スライド番号 8
	スライド番号 9
	Food Security Package: Utilizing High Frequency Satellite Products with Integrated Land Process Models (SiBUC & SIMRIW) & Short-time Prediction with Cloud Resolving Model (CReSS)
	スライド番号 11
	スライド番号 12
	EXAM system estimates SW radiation by HIMAWARI-8 �by Dr. H. Takenaka (JAXA EORC /CEReS CU) 
	Food Security Package: Utilizing High Frequency Satellite Products with Integrated Land Process Models (SiBUC & SIMRIW) & Short-time Prediction with Cloud Resolving Model (CReSS)
	スライド番号 15
	スライド番号 16
	スライド番号 17
	スライド番号 18
	スライド番号 19
	スライド番号 20
	スライド番号 21
	スライド番号 22
	Climate change representation �Snow Water Equivalent (Snow Depth)
	Snow depth �(SWE increase after�frontal-low passed)
	Concluding Remarks
	Proto-type EXAM global merged product by five-GEOs
	Natural Color RGB (R:R, G:G, B:B)
	RGB composition change (R:R, G:NIR, B:1micron） by H-8
	East-Japan (start to irrigation in May)
	West-Japan (Winter Wheat – Rice)

