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Develop Overall M&E
Methodologies based
on Digital Solutions
for Flood Detention-
EbA
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Study Area in Sukhothai and Phitsanulok Provinces in Lower Yom River Basin
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. ! Legend
Yom River | Bang Kelwwcanal Irrigation area
| (act as drajp/canal S e Yom River Floodplain based on Thailand
‘ from flood diversion SYSIem) ™| — ey pnswns Institute of Scientific and Technological
s ~——— 18g_yom_nan_drain_1 .
: . T — Research (TISTR) 2014 Wetland Declaration
) N ® 18g_set_st_namlai dy e dﬁl o Eol = . % a
—— t0_yomman_cana_sd Wunfne1AsaUAgUNUNYNUN NS UWiTey (nTauLdud
18g_yom_nan_boundary_irr 1] N
M A1) AUNISIRUANUTIINEAITUIILINYIFENIUAL
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Il Sl oenoens /¢ ——— Potential Study Areas
, D new_study_area
' | No. Sub District Province
1 Kong Sukhothai
2 Chum Saeng Phitsanulok
Songkhram

3 Tha Nang Ngam Phitsanulok

4 Bang Rakam Phitsanulok

P e 5 bankrang Phitsanulok

) Kilometers ;
A 01225 5 75 10 C\ »

The study areas proposed herein to be assessed and studied for EbA M&E are 2 types of wetlands functioning as
flood detention system located in the lower Yom river basin.
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4D Connectivity in River-Floodplain systems:
(Ward, 1989) esdousiotuu 4 {16

Longitudinal (muidausioannsiuiin - danuiin)
Lateral (A2HsiotitoNuaalHtintasisUHVINHAN)

Vertical (niBansinszrinainArsuludaiaTeasn)

A

Temporal (natural flow regime, from temporary
response to evolutionary change) mansgonsio

Tuatrenan

Federal Interagency Stream Restoration Working Group, 2001
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Floodplains provide many important benefits for
people and nature, including: wuiswiviadsdanaliiaa

1 6 al = i
ﬂiziwﬁmwm LAZEIINUGR LT

- Storing and slowing floodwaters msszaaussmsifivsiman
- Improving water quality nsisuslssaanmaasi;

- Safeguarding people and property saetlasiwlallstiasiavias
- Creating fertile soil for crops msuisamnwasshuuasiia

- Nurturing life msihssifia

- Providing recreation nsdasaliaanudiviunminms

- Recharging groundwater msianildau

https://www.americanrivers.org/threats-solutions/restoring-damaged-rivers/benefits-of-restoring-floodplains/
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Buffer should be
width of appropriate
floodplain

Runoff

Time Flood storage
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After "Earth, An Introduction to Physical Geography"
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Methodologies constructed to achieve project’s objectives can be divided 3 task as follows:

. Surface Water Connectivity and Flow anuseusenaszns Inaveshiaa

. Hydrologic Response msasuausinisgnnine

. Hydrologic Alterations mswasuuilasmisgnaine

. Water Quality Alteration nmsiasuulasvesnmninsh B CUTeam

. Flood Risk Reduction Efficiency from satellite imaginary time series
Jszansammsanasvesnnudesnnms fumuiiinhonamar i

. Surrounding Land Use / Land Coverage Change msulasundasvesms1d
sz Tewinaunas danaguiagy

/7. Number of terrestrial and subterrestrial biodiversity swauvosnam

=}
AN ATWRININBINTN L MU Team

8. High resolution denudation capacity of initial drainage area

9. Level and distribution of sediment deposﬂs :
10.The survey and interview msdisiaazmsduniys | NU Team

ok~ wWwPN Pk

o

11 3/9/2022 Add a footer



Ebﬂ M&E Indica.l.ors [IJ wwmnsaasfas Theory of change.

M A A & A sES A A s s s e Pa
: - - -
Measures Activities and Output Short team outcomes Long team outcomes Impact

Measure on hydrological

pattern and process to SWAT model AND Modflow
f model Show Positive values Construct and reconstituting
improve on flood showing water connectivity both ons and recon g
detention/floodplain area

flood
in unregulated upstream wetland uk ) reconnect landscape
inside and outside irrigation € system in Sukhothai and partially .

i o] nd functional pro
regulated downstream wetlan and floodplain itself (Le
drea 5 - and floodplain itself (Let
. ., in Phitsanulok along with Community will T T K
(Chulalongkorn University) , te suggests understand how water sy

that flos tention system is in their area relate to
functioning for flood risk floodwater

GRACE & GRACE-FO satellite
Product Analysis

Flood risk downstream/
flow in river reduced due
to detentionarea in
Bangrakam Model butthe
trade-off effect on less
water in floodplain outside
Bangrakammodel

s increa:
are d

quality is improving from eco-
With longer
5, infiltrated

“interflow” and finally release
back to river course in the flow of radiead 3 o= of local
baseflow with better quality. of lower

Community can under

_'""""“5'3 numbetr :’f - 1 't"itiv stand how climate Create understanding for local
F?U\l'emmen to '-'2[_'3_'_5 _”‘-th change and monsoonal communit ernment
Measure on Ecosystem ————_— ';' A :n':u"? - rain bring floodwater to to under.
ortan etlanc .
d Biodi i Ilogd lain component can hel their area
an 10 IverSItV to rP_]" P i arpi - ¢ip n based adaption
educe flood and T - -
create understand|ng program in the future
on floodplain and flood -
) gh 4 mmunities
detention area by : :
B - . Community understand their
Mahld0| UnIVEI’SIty . L\Iraluale wather the indicators impact of:;eir activities such
team : ) llect Nur like level of water, amount of

. o as rice intensification planting
and deposition, o
biodiversity index change and buildinglevee that
through time due to climate disconnect river and floodplain
change wetland cause risk on
downstream and drought
impact in their area

rrestria

High resolution denudation
pacity of initial drainage
area by using UAV drone Manitor the level of w




Ebﬂ M&E Indica.l.ors [IJ wwsmnugasudamy Theory of change.

o AL Samns . &

High resolution denudation
capacity of initial drainage :
area by using UAV drone MO?"?’ e 'e“'e'zfd""" -
~ P amount ol erosion an Eposition
C
Izl biodiversity index

Level and distribution of
sediment deposits by
Photogrammetry measuring
the level of sediment using
topography data before and
after flood event

Increase communities
awareness for ecosystem Improve habitat for native fish
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Create more floodplain area
for native fish habitat and
reduce flood peak in the
main river

Measure on social and

ublic participation b
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Naresuan University or other crop by training or
technologies transfer

Study on communities

ﬂ:‘:did:;::tiun ;m Training the alternative Improve yield on the rice field
of Bangrakammodel occupation for dry season

to compare livelihood p&ﬂt}d for local [_'JBCI;CHE

change and trade-off especially women
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Increase income for households
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especially women
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SWAT is a continuous, long term and distributed parameter
model designed to predict the impact of land management
practices on water, sediment and and agricultural chemical
yields in large complex watersheds with varying soils, land
use and management conditions. The SWAT model
envisaged the hydrological cycle base on the governing
water balance eqluation IS given below

SWe = SWy + ) (R = @ = ET = Wagep — Qgu)
=1
Where
SW, is the final soil water content (mm)
SW, is the initial soil water content (mm)
R is precipitation (mm)
Q is surface streamflow (mm)
ET is the evapotranspiration (mm)
Woeep is percolation (mm)

Qgw Is return flow (mm)
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1. Surface Water Connectivity and Flow
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1. Surface Water Connectivity and Flow
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Recharge from NBS to aquifer (MCM)
N
o

-
©c ©

Figure 22: the recharge of NBS to the aquifer in three scenarios ( max rainfall, average rainfall, min rainfall)

Sukhothai - GWA138
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Figure 17: The calibration and verification groundwater level at GWA138

4.5.2 Impact of natural base solutions
Figure 22 shows the recharge of NBS to
the aquifer in three scenarios (max
rainfall, average rainfall, min rainfall).
The addition recharge area from 60-80
MCM through June to September. The
groundwater depth is raised 2-4m from
the lowest drawdown with the artificial
recharge. The NBS shows the potential
to enhance the groundwater recharge in
the region.
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2.1 Stable Isotope Composition Analysis

Stable isotope analysis (2H and 180) in water samples will be
collected by our research team members and analyzed promptly at
TINT (Thailand Institute of Nuclear Technology) stable isotope
laboratory in Nakornnayok.

2 Yom River ' ”\{é/? \2

y

|

Legend
(s} groundwater_surveypoint

@ Surface_water_survey

D new_study_area
\ TasenasuausmmgToiin
18g_yomnan_canal_add

18g_yom_nan_boundary_irr
irr_bound

[ 5 sub-district

Y O — e Kilometers Main_river
A 01225 5 Ao Y suduihisdmia

Data collected at 03/29/2021
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2.2 GRACE & GRACE-FO Satellite Product Analysis
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2. Hydrologic Response

a Point Sub-District District Lattitude Longtitude PH EC ppm Time
mmauaummaqﬂmwm
1 Tha Chanuan Kong Krilas 16.92558249 99.8899007 74 47 293 8.15
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2.1 Stable Isotope Composition Analysis

Stable isotope analysis (2H and 180) in water samples will be
collected by our research team members and analyzed promptly at
TINT (Thailand Institute of Nuclear Technology) stable isotope
laboratory in Nakornnayok.

T

Legend
@ groundwater_surveypoint

@ Surface_water_survey

: D new_study_area
\ Tasanrimavsmualovy
18g_yomnan_canal_add

18g_yom_nan_boundary_irr

irr_bound

[ 5 subistrict Example. Surface water point 1
Y e Kilometers \ Main_river
A 01225 5 75 10 L\ ime.mm.
Data collected at 03/29/2021 Water samples collect 10 Surface water points / 10 groundwater points
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Y8 and GIS framenerkin Jan 2019 2.2 GRACE & GRACE-FO Satellite Product Analysis

equivalent water height GLDAS NOAH root zone soil moisure 0.25 degree
JPL CSR GFz
1

Mean_2019001

Value
High : 0.362739

- Low : -2.68943

Mean of JPL, CSR, GFZ

!

Legend

[ tha_admbnda_adm0_rtsd_20190221 -
Value 201901
High : 11.4165 ::::; ey 3::::1901&2
o y ; [~ High : -9.09276
G Low: -5.92063 «fg‘v__ | PSRN > - Low : -75.4304
Convert value to cmMean of JPL, . . .
CSR, GFZ and Clip raster and Bonuertvaluadiem kgmiSitarem maenTWS - root zone soil mouisure in Jan

Resample to .25 pixel

Total water Storage from 2002 - 2020
— \NVater Equivalent Thickness — Land (GRACE, GRACE-FO JPL Water Equivalent Thickness — Land (GRACE, GRACE-FO CSR)

Water Equivalent Thickness — Land (GRACE, GRACE-FO GFZ) = MEAN of Water Equivalent Thickness — Land (GRACE, GRACE-FO JPL GFZ CSR)

-~

e
/ N ]
' A\

2002-04]
2011-07
2011-10
2012-10
2013—0/

2020-1(

2002-10

19 3/9/2022 Add a footer



3.Hydrologic Alterations

4 -
malasuulainagnaine

Monitoring Change in Agricultural area
(rice fields) inside and outside flood detention

H k4 H
area msaamumsasunlasvesiiunigning

Rice fields may be extended because of the
direct and/or indirect benefit from Flood
Detention System.

Summary of the method: GIS map, Time-Series
Satellite Imagery from GlSagro 4.0

GlSaqgro4.0(qgistda.or.th)
\»:
F— )ﬁiw
GiISagro H.©

./'
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Rice area monitoring 15/02 /2018
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https://gisagro.gistda.or.th/ecoplant

3.Hydrologic Alterations
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4. Water Quality Alteration

22

manlasumlaamegnaing

Measuring surface water and groundwater
guality before and after flood season to
represent the improvement of water quality in
floodplain / flood detention ecosystem service.

Yom River
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upstream to downstream / 10 groundwater points
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'l

Sentinel-1 RTC Imagery (VV) in dB scale Sentinel-1 RTC Imagery (VV) re classify

Radiometrically Terrain Corrected Sentinel-1 SAR datasets from the Alaska Satellite Facility Can detect the
water surface every month in Yom river floodplain

Ordering RTC Products through Vertex — ArcGIS Python Toolbox = ——  Scale Conversion Tool

RTC products are downloaded in zip archives, which include the downloaded from the GIS Tools page on the ASF Convert among common SAR scales (Power,
RTC GeoTIFFs website. Amplitude, dB) |
v
Reclassify RTC Tool

Generate a water mask using a dB threshold approach
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https://asf.alaska.edu/how-to/data-tools/gis-tools/
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Sentinel-1 synthetic aperture radar (SAR) data from The Alaska Satellite Facility can provide cloud
penetrate data to see flood area or water surface every month to monitoring the dynamic change and the water that
store in the flood detention area. And we will show the data list that we use in for flood mapping indicator
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This indicator will study on historical map as a base line to understand Land use and land
cover in the study area to make a first step and goals is to find old historical evidence and

use multidisciplinary approach to understand not just hydrology aspect
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Methodology
Y4 area was studied by Tongchai (CU TEAM) and Thaitakoo, (2021) in Kong sub-district to the study change in

land cover
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