AsiaRiceYield4dkm: Seasonal Rice Yield in Asia from 1995 to 2015
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Supplementary Methods

Tuning hyper-parameters is helpful to improve ML prediction accuracy (Shahhosseini et al., 2021). Here, the grid search
method was used to find the optimal parameter combinations. Three hyper-parameters of RF were tuned: ‘n_estimators’,
‘max_features’, and ‘min_samples_split’, and six for XGBoost: ‘n_estimators’, ‘max_depth’, ‘min_child_weight’, ‘eta’,
‘gamma’, ‘tree_method’. For LSTM, the dropout rate was set as 0.2 and L2 regularization was used to reduce over-fitting.
Besides, the early stopping patience was set as 50 to further reduce over-fitting. The hyper-parameter through the
GridSearchCV package in Python 3.7.
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Supplementary Tables

Table S1: Rice yield sources and the minimum yield available administrative units for countries in the study area

Country Source Names of the local administrative unit

Bangladesh  https://bbs.portal.gov.bd; o
http://www.brri.gov.bd district

Cambodia https://www.fao.org/in-
action/countrystat/national-countrystat- province
sites/en/

China http://www.stats.gov.cn/ country, district

India https://data.gov.in/ division

Indonesia https://www.bps.go.id/;
https://www.bps.go.id/subject/53/tanama  province
n-pangan.html#subjekViewTab5.html

Japan https://www.e-stat.go.jp/ prefectural division

Malaysia https://www.statistics.gov.my/vl / state

Myanmar https://www.mmsis.gov.mm/ region, state

Nepal https://nepalindata.com/ district

Pakistan http://www.amis.pk/ district

Philippines  https://www.fao.org/in-
action/countrystat/national-countrystat- lalawigan
sites/en/

Republic of https://kostat.go.kr/portal/korea/index.act

Korea ion S 9u. gun

Thailand http://web.nso.go.th/ province

Vietnam http://www.gso.gov.vn/default_en.aspx/  province, municipality

Note: names of the local administrative unit presents the specific name of the administrative divisions. These names are collected
from Wikipedia (https://en.wikipedia.org/w/index.php?title=List_of_administrative_divisions_by_country&oldid=1081175578, last
accessed: 7 April 2022). Besides, all the links in the table can be accessed on 8 April 2022.
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Table S2: Overview of the data required in this study

Dataset Variables Spatial Temporal ~ Timerange  Source

resolution resolution

Paddy rice area map Paddy rice area map 500m Yearly 2000-2015 Han et al. (2022)

Rice yield Rice vyield of single, County Yearly 1995-2015 Table S1
double, and triple seasons  level

Crop calendar Planting date, heading date, 4km Yearly 1995-2015 Laborte et al. (2017)
and harvesting date

Vegetation index Leaf area index 0.05< 8 days 1995-2015 Xiao et al. (2016, 2013)

Climate variables PDSI, Pre, Srad, Tmax, 4km Monthly 1995-2015 Abatzoglou et al.
Tmin, Vap, Ws (2018)

Soil properties T_Sand, T_SILT, 30” - - Wieder et al. (2014)

T_CLAY, T_BULK_DEN,
T_OC, T_PH_H20
Elevation Elevation 1km - - Hastings et al., (1999)
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Table S3: The all predicted variables in four categories

Categories Predicted variables Abbreviation

TI Year -
Longitude Lon
Latitude Lat
Elevation -
Topsoil Sand Fraction T _Sand

CEC Topsoil Silt Fraction T SILT
Topsoil Clay Fraction T CLAY
Topsoil Reference Bulk Density T BULK DEN
Topsoil Organic Carbon T OC
Topsoil pH (H20) T _PH_H20
The sum of LAI for whole growing period Sum_LAI_WGP
The sum of LAI for vegetative stage Sum_LAI_VEP
The sum of LAI for reproductive stage Sum_LAI_REP
The sum of Palmer Drought Severity Index for whole growing period Sum_PDSI_WGP
The sum of Palmer Drought Severity Index for vegetative stage Sum_PDSI_VEP
The sum of Palmer Drought Severity Index for reproductive stage Sum_PDSI_REP
The sum of Precipitation accumulated for whole growing period Sum_Pre_ WGP
The sum of Precipitation accumulated for vegetative stage Sum_Pre VEP
The sum of Precipitation accumulated for reproductive stage Sum_Pre_REP
The sum of srad for whole growing period Sum_Srad_ WGP

oGP The sum of srad for vegetative stage Sum_Srad_VEP

The sum of srad for reproductive stage

The sum of maximum temperature for whole growing period
The sum of maximum temperature for vegetative stage

The sum of maximum temperature for reproductive stage
The sum of minimum temperature for whole growing period
The sum of minimum temperature for vegetative stage

The sum of minimum temperature for reproductive stage
The sum of vapor pressure for whole growing period

The sum of vapor pressure for vegetative stage

The sum of vapor pressure for reproductive stage

Sum_Srad_REP
Sum_Tmax_WGP
Sum_Tmax_VEP
Sum_Tamx_REP
Sum_Tmin_WGP
Sum_Tmin_VEP
Sum_Tmin_REP
Sum_Vap_WGP
Sum_Vap_VEP
Sum_Vap_REP



EGP

The sum of for whole growing period Sum_Ws_WGP
The sum of for vegetative stage Sum_Ws_VEP
The sum of for reproductive stage Sum_Ws_REP
The minimum LAI for whole growing period Min_LAI_WGP
The maximum LAI for whole growing period Max_LAI_WGP
The minimum Palmer Drought Severity Index for whole growing period Min_PDSI_WGP
The maximum Palmer Drought Severity Index for whole growing period Max_PDSI_WGP
The minimum Precipitation accumulated for whole growing period Min_Pre_ WGP
The maximum Precipitation accumulated for whole growing period Max_Pre_ WGP
The minimum downward surface shortwave radiation for whole growing period Min_Srad_WGP

The maximum downward surface shortwave radiation for whole growing period
The minimum temperature for whole growing period

The maximum temperature for whole growing period

The minimum temperature for whole growing period

The maximum minimum temperature for whole growing period

The minimum vapor pressure for whole growing period

The maximum vapor pressure for whole growing period

The minimum wind speed for whole growing period

The maximum for whole growing period

Max_Srad_WGP
Min_Tmax_WGP
Max_Tmax_WGP
Min_Tmin_WGP
Max_Tmin_WGP
Min_Vap WGP
Max_Vap_WGP
Min_Ws_WGP
Max_Ws_WGP




Supplementary Figure
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Figure S1: The accuracy of AsiaRiceYield4dkm and SPAM in 2000 and 2010.
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