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Optimizing SRI Water Management for Greenhouse Gas
Mitigation Strategy Based on Monitored Data

* Different water status in the SRI paddy fields has affected on the dynamic changes of environmental biophysics
parameters in the soil that caused released greenhouse gas emission at different levels

*  Some environmental biophysics parameters are well monitored by field monitoring system
*  Dryregime is the best strategy to mitigate greenhouse gas emissions, particularly for methane emission

M Objective B Results: Methane Emission
- Find optimal water regime to mitigate . FiooderRegime = ifi‘\l kg/hajseason
greenhouse gas emission from SRI paddy fields \ /N

M Field Experiments:
Time and Location: Bogor 26 March to 23

June 2015

i
Flooded Regime (FR)
i

Water level {cm}

0 |

@ 50 8 A

E ]

16

Water Level ()

Dry Regime [DR)

Days after transplanting

et Regime [WR}

Water Lovel {om]

0 1 m W A s s 0 2 W W
Days after transplanting

Figure 1. Water management regimes in each plot

M Field Monitoring System:

Figure 2. Field measurement networks

B Greenhouse Gas Emission Measurements :

Figure 3. Greenhouse gasses measurements
&8C \'ch m\\ 2732

Total fluxes:

=—X

at Ach m\' 2732%T P

f f(x)dx-— [f(a)-4f( )+fcb)]

I ethane flaxes (ri/m?/day]

Figure 4. Methane fluxes during planting season

B Remarks:

* Greenhouse gas emission, particularly
methane emission is affected by
environmental biophysics parameters, i.e.,
soil moisture, soil temperature, soil pH and
soil redox potential.

* Dry regime is the best regime to mitigate
methane emission

* In this regime, dry field is conditioned 30
days after transplanting

Hl Reference:

Arif et al. 2015. Development of artificial neural
network to predict greenhouse gas emissions from
rice fields with different water regimes. Jurnal
Irigasi Vol. 10(1): 1-10 (in Bahasa)
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Establishing a local crop weather network for localized adaptation

FMS-based weather monitoring for local climate change
adaptation for agriculture

* Pioneering work to model a localized FMS-based crop weather monitoring network.

* Highlighting the importance of partnership with local governments for climate change adaptation.

* Institutionalization of the project to ensure sustainability.

B Partnership with local government units
(LGUs) in the operation of field monitoring
systems (FMS)

To ensure sustainability, Memoranda of
agreements (MOA) between the Nueva
Vizcaya State University (NVSU) and LGUs
were formalized. Six weather monitoring
zones in six municipalities were established —
Bayombong, Kasibu, Santa Fe, Dupax del
Sur, Kayapa, and Diadi.

l Database management and data parsing

In order to organize the datasets obtained
from the FMS, we have created a data parsing
software designed for organizing and
visualizing measured data from FMS sensors.

THE FMS DATA TRANSMISSION SCHEMA

T

Web Server *

Weather Data Server

\ e

Internet
FMS Wensire

Desktop PC

1

Contact

Bl Weather monitoring website

The project designed a weather monitoring
website at  http:/fms.nvsu.edu.ph. This
website allows multi-sectoral users to access
FMS data, which include temperature,
rainfall, humidity, wind speed and direction,
solar radiation, among others. The website
has two vital components: (1) Query window
to view weather information; and (2)
cropping calendar for major crops which
compare the ideal weather requirements of
the crop with the actual field data.

H Sustainability of the weather monitoring
system

In December, 2014, Nueva Vizcaya State
University (NVSU) has institutionalized the
Nueva Vizcaya Climate Change Center
(NVCCC). NVCCC is a Center attached to
the office of the Director for R and D of
NVSU and is headed by a “Center Director”.

Director forR & D
I

Center Director, NVCCC

Project Leader

Research Assistant

Administrative Support (NVSU)

LGU (linkages)

Nueva Vizcaya Climate Change Center (NVCCC), Research and Development Program, Nueva Vizcaya State University, Philippines 18
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Real time monitoring of agricultural field

Downscaling Seasonal Climate Forecasts for Agricultural
Risk Management in the Philippines

. Seasonal rainfall forecasts from a coupled GCM (global climate model), CFSv2 (Climate Forecasting
System version 2), were used to evaluate the utility of MJJA (May-June-July-August) rainfall forecasts in
Northern Philippines. Daily mean soil temperature and moisture at any depths are evaluated from

meteorological data.

. Our sensitivity analysis showed that planting rice and maize earlier than the usual planting windows
practiced by farmers could improve the resilience to climate risks. .

B Downscaling and Crop Simulations

Fig. 1 shows the general framework of the
study. Here, we present only the use of
dynamic seasonal climate forecasts and crop
models for informing agricultural risk
management at the farmers’ and policy level.

The core of the study is the Climate
Informed-Crop Monitoring and Forecasting
System (CI-CMFS), which consists of
developed crop and statistical models for crop
yield forecasts leading to farming advisories
for risk management at the farm level.
Essential prerequisite for the development of
the CI-CMFS are seasonal climate forecasts
(SCF) generated from general circulation
model-climate forecasting system v2 (GCM-
CFSv2) outputs.

GCM
Based
OUTPUTS
CI-CMFS - Crop Yield
CLIMATE (Crop Forecasts
FORECASTS 4 Models, - Climate Risks
) Statistical Management
| Models Options
1
1
il : Epatialy Advisories for
Fnerd - T?mmm . decision makers
Disaggregation (e.g. farmers,
policy makers)

Fig. 1. Schematic of the Study

The CI-CMFS, in conjunction with the HMMTool,
consists of a dynamic crop model that is flexible to
be updated when climate information ahead growing
season is available.

The developed CI-CMFS components enable the
translation of available advanced climate information
into realistic expected crop outcomes.

Contact

H Results

Stochastic simulations reveal that NHMM is
able to recover the inter-annual variability of
station scale rainfall modestly (seasonal r =
0.41, monthly r = 0.50). This indicates a
reasonable “downscalability” of GCM-CFSv2
regional-scale rainfall to the station scale
given the predictive nature of the predictor
data set as well as the imperfect capability of
the NHMM. Diagnostics of the NHMM show
a maximum r = 0.93 which maybe attributed
to unpredictable station scale noise as
theorized by Moron et. al., 2006.

Climatologically and in consideration of the
rainfall states found in this study, the best
planting and sowing windows for rice and
maize in the study areas are on the first week
and last week of May, respectively. Relative
hereto, SCF for an incoming season is a
rolling and moving target that is acquired by
driving the developed models with available
advance climate information.

B References

Goddard, L., Mason, S.J., 2002. Sensitivity of
seasonal climate forecasts to persisted SST
anomalies. Clim. Dyn. 19, 619—632.

Hansen, J.W., Ines, A.V.M., 2005. Stochastic
disaggregation of monthly rainfall data for crop

simulation studies. Agric. For. Meteorol. 131:
233-246.
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Real time monitoring of agricultural field

Predictability of May to August (MJJA) Seasonal
Rainfall in Northern Philippines

] The skill of a probabilistic climate forecast three months ahead of the rice and maize growing season to
inform better agricultural management was examined. Our sensitivity analysis showed that planting
rice and maize earlier than the usual planting windows practiced by farmers could improve the
resilience to climate risks.

] The skill of seasonal climate forecast provides a basis on the utility of the advanced climate information
for assessing and managing climate related risks in crop production using agricultural impact models.

M Predictability of Rainfall M Results
In this study, the Climate Predictability Tool Overall findings suggest that MJJA seasonal
(CPT) was used to perform canonical rainfall predictions were favorable and

correlation analysis (CCA) between the pre-
determined set of predictors (SSTs) and
predictands (MJJA station rainfall).

CPT was executed to determine the
probabilistic rainfall forecast with 3-months

skillful (GI = 0.63 and CC = 0.79) enough for
decision support in farming activities to be
able to substantially reduce economic losses
associated with excessive rain and drought in

lead-time onto the MIJJA season. Both the
model with observed and GCM SSTs were
time-lagged to represent a predictive
relationship with the predictand. In this study,

the study area. Generally, skill levels may
provide considerable basis to reasonably link
the probabilistic rainfall forecasts with crop
models for decision support in rice and maize

the predictor was the February-May (FMA) production. . _
SST initialized in January and the predictand Pearson’s Corelaton
covered the MJJA season. Experiments were s
done to determine which of the three SST A
predictors (i.e., observed and GCM-based) o ) D ey
tend to result in the greatest cross-validated } 13} a0
hindcast skill and which predictor shows the 4 SBaguo

. . . 5 6 Nueva Ecija
strongest SST-versus-rainfall relationships. o (1 8

I
w On Y Di@

120 122 124

e mode: o8
Canonical Correlation: 07672 Q/L\
[ B

Figure 2. Skill map of the CFSv2 SST predictor
M References

Hardle, W., Simar, L. 2007. "Canonical Correlation
Analysis". Applied Multivariate Statistical Analysis.
pp- 321-330.

Mason, S.J. 2014. Seasonal Forecasting Using the
Climate Predictability Tool (CPT). International
Research Institute for Climate and Society, The Earth
Institute of Columbia University, Palisades, NY

Fig. 1. Spatial loading of the predictor and
predictand
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Real time monitoring of agricultural field

Environment factors affect Field Monitoring System (FMS)
& the Vietnam Gridded Precipitation Dataset

. Environment factors, such as rain, insects may result in damage FMS device and losing data.

. Understanding rainfall characteristics is very important for monitoring and mitigating water-
related disasters around the world. Thus gridded rainfall dataset is needed.

B Introduction of Field Monitoring
System (FMS)

FMS is an automatic monitoring system that
collects pictures, soil, and meteorological
data, and then send them to the web server
where all data are shown as visual graphs
and can be downloaded as raw data. These
data are necessary not only for climate
change researches, but also for agricultural
management. The stability of this system is
an important issue, which needs to be
considered. The stability of FMS depends on
the field’s solar power supply and the
internet connection. In addition, because the
device is placed outside, environment
conditions must be taken into account.

B Environment factors affect Field
Monitoring System

These environment factors can result in
equipment damages and lead to problems with
data. Electrical components of can be wet and
stop working in
heavy rain,
although they are
waterproof devices;
ants and bees built
their nests inside
the device, etc.
FMS users should
check the system
periodically to
ensure that it is
working well.

B VnGP: A new gridded rainfall dataset for
Vietnam

Locations of rainfall stations
over Vietnam

The use of data from
a dense observation
network helps
improve the quality
of rainfall gridded
datasets. Among the
interpolation
methods, Spheremap
[2] shows relatively
better results. B
Consequently, we

have generated two
versions of the final
Spheremap daily products, called Vietnam
Gridded Precipitation 0.25 (VnGP_0.25) and 0.1
(VnGP_0.1), with the resolution of 0.25° and
0.1°, respectively [3]. VnGP covers the period
1980-2010 and will be shared through the Data
Integration and Analysis System (DIAS).

102 105E  10BE  111E  114E

Location of 481 rainfall
stations used for building the
new dataset

B References

[1] M.Mizoguchi, et al. (2011) Quasi Real-Time Field
Network System for Monitoring Remote Agricultural
Fields. SICE Annual Conference 2011, Waseda
University, Tokyo, Japan, 1586-1589.

[2] Willmott, C.J. et al. 1985. Small-scale climate
maps: a sensitivity analysis of some common
assumptions associated with grid-point interpolation
and contouring, American Cartographer, 12: 5-16.
[3] Nguyen, X.T. et al., 2016: A new gridded rainfall
dataset for Vietnam, in preparation.
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Monitoring of Local Climate and Soil in Rain-fed Cultivation for
Farmers Coping with Climate Change in Northeast Thailand

. Field monitoring has been conducted to obtain climatic and soil moisture data in rice-cassava fields under
rain-fed conditions in Northeast Thailand.

. Quasi real-time monitoring is useful for predicting the optimum planting dates of cassava after rice.

. Monitoring of soil moisture and temperature is profitable on improve yields in cassava fields.

H Automatic data collection by FMS

Since 2011,

field monitoring has

been

conducted to obtain climatic parameters
(rainfall, air temperature, solar radiation, etc.)
continuously in rice-cassava fields under two
in Khon Kaen, northeast
Thailand using FMS (Field Monitoring

rain-fed fields

System).

M Data sharing with local farmers

The data obtained in quasi real-time is helpful for
local farmers to know the optimum planting and
harvesting dates of cassava after rice. The detection
of abrupt increase in soil moisture under ground,
which was predicted by FMS, prevented the
moisture damage of cassava in advance and saved
the farmers from economic loss.

il

o Fig.1(a) The distributions of rainfall (mm)

Rice cropping
(June to Mid-October)

Cassava cropping/

for any 21 crops.

(November to end-May)

21 -Panting date on
214 Dec 2011

Fig.2(a) The cassava picture
captured by web-camera
and transfer daily via FMS

Fig. 1(b) changes of soil moisture content in the study area
(from June 17,2011 to February 2012)

Fig.2(b) Real-time monitoring data in cassava field by using FMS

2 » ¥ »f B
Fig. 3(b) changes of soil moisture, growth of cassava and waterlogging
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st- Planting date : 67.74 ton/ha

starch content 29.6 %

7 S o .

e T 2"d-Planting date: 62.56 ton/ha

Fig.3(c) changes of soil moisture, growth of cassava and waterlogging
occurred in the areas of the second-planting date

starch content 21.7 %

Yield & Starch Content & Harvest Index (HI)

Experiment 1

Treatment Yield

Experiment 2

M Cropping practices using Cassava as an

Yield

adaptation measure against climate change

As a result of several field tests under different

soil cultivation practices, harvested cassava was
found to contain starch of good quality and to
have market value in Thailand where cassava

production decreases. In conclusion, the cropping

(t/ha) Starch (%) HI (t/ha) Starch (%) HI
Tillage practices
Tied ridges 12.18 18.1 0.62 20.65 17.32 0.46
Flat 15.8 17.63 0.64 19 17.12 05
F - test * ns ns * ns >
Mulching
Mulches 11.43 20.55 0.6 19.91 17.04 0.46
Non-mulched 16.55 15.18 0.66 19.42 17.16 0.5
F - test * * i ns ns
Cultivars
KU-50 17.24 18.03 0.6 20.65 17.32 0.54
RY-11 10.75 17.7 0.66 19 17.12 0.4
F - test P ns e sk ns e
F - test (interaction)
AxB ns ns ns ns ns ns
AxC ns ns ns ns ns ns
BxC ns ns . ns ns ns
AxBxC ns ns ns ns ns

practices using cassava proved to be an effective
adaptation strategy against climate change in the
northeast Thailand.
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