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Abstract: Net radiation (Rn) is the solar energy absorbed by vegetation and land and water
surfaces as a key driving force for evapotranspirafitrerefore, the accuracy of the Rn
value affects the determination of evapotranspiration from different motiedsarticle
presents the results of calculating the average daily net radiation value according to the
FAQOI 56 model, IRMAK model, and Remasersingmodel The results of calculating the
average daily net radiation value at the Hoa Bjmovincegs meteorological and
hydrological monitoring stations according to the A6, IRMAK, and Remote Sensing
modelshave the value 0f7.593MJ/n?/day, 16.389MJ/mé/day, and 18.531MJ/mé/day,
respectivelyThedifferenceof R.q between the FAGE6 moel and the IRMAK model i$

1.20 (MJ/mP/day), correspnding t06.84%, and theifferenceof Rng between the FATE6

model and the Remote sensing moded.B4 (MJ/n/day), corresponding t&.58%. The
largestand smallestifference betweemRng FAOI 56 and Rng_IRM values at Lam Son
hydrological station and Hoa Binh meteorological statidili§€85 (MJ/m/day) match up
10.10%, and 0.31 (MJ/m?/day) match ufd.75%,respectivelyln addition, the largest and
smallest difference betweemdRFAQOI 56 and R4 VT valuesat Lac Son meteorological
station and Lam Son hydrological station is 2.80 (Mfay), corresponding to 17.49%,

and 0.23 (MJ/fiday), corresponding to 8%, respectivelyThe average daily net
radiation value due to percentage at meteorological and hydrological monitoring stations
betweenRnq_FAO and Rng_VT: the differenceof 0i 5% is 5/8 stations5i 10% is 1/8
stations, 1015% is 1/8 stations and 130% s 18 stationsaccounting fo162.5%, 125%,
12.5%and12.9%, respectively

Keywords Net RadiationFAQi 56; Irmak; Sebal ManualJacksonHoa Binh.

1. Introduction

Net radiation (Rn) is defined as the difference between the incoming and outgoing
radiation fluxes including both long and shortwave radiation at the surface of Earth. It is a
key quantity for the estimation of surface energy budget and is used for \egpicaitions
including climate monitoring, weather prediction and agricultural meteorology. Remote
sensing provides an unparalleled spatial and temporal coverage of land surface attributes,
thus several studies have attempted to estimate net radiatioits (components) by
combining remote sensing observations with surface and atmospheri¢ldata Rn
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(coupled with soilheat flux, asavailable energy serves as a key driving force for
evapotranspiration (ET). Over the years, various ET models havedbeeloped that use
remote sensing and ancillary surface and grenaskd observatio$i 7]. Several of the
recent ET models primarily use remote sensing data for ET estinpétiof]. Yet, all these
ET models require estimates of. R

In Vietnam,severaltypical research works use satellite image data in determining net
radiant energy for evapotranspiration, suchfaxording to[11] the researdarscalculated
the amount of evapotranspiration from solar radiation extracted from the Modis remote
sensingmage with an average absolute error of not more than 10% for the northern region
of Vietham Calculating evapotranspiration the hour using Priestléyraylor method from
net radiant energy extracted from Modis satellite images applied to the topograbinyrof
Vietnam with average absolute error not greater than[1GP6Comparing the average daily
net irradiance estimate extracted from the Modis satellite image with the results from the
meteorological observations, the calculation of the net radrargy from the Modis image
has an average absolute error of [6%]. However, the studies mainly used Modis satellite
images without experimenting with other types of optical satellite images.

This paperpresents the results of extraction of net radiarvdrgy from LandsaB
satellite images according tbe SEBAL model based on the principle of solar radiation
balance to estimate evapotranspiration in Hoa Binh province.

2. Materials and Methods

2.1.Description of study site

Hoa Binh is a mountainous province in the Northwest region, adjacent to the Red River

Delta, located 73 krawayfrom Hanoi on the National Highway 6 Hanbioa Binii Son La.

The whole province has an areaatfout 4,578.1 ki It borders Phu Tho provinde the

north, Ha Nam and Ninh Binh provinces to the south, Hanoi to the east and northeast, Son
La province to the west and northwest, and Thanh Hoa province to the southwest. The
outstanding features of Hoa Bishtopography are low andhediumhigh mountans,
complicatedly divided, steep slopes and stretching in the direction of NortlSeesheast,
divided into two distinct regionsthe average high mountain area in the northwest has an
average altitude of 60F00 m, the highest place is the top of PhulCéDa Bac) 1,373 m

The average slope is fro2@i 35°, some places are ow&@°, accounting for about 46% of the
provincegs area. Low mountains and hills (Southe&st)e an area of246,895hectars,
accounting for 54% of the province's area, with an average slopéi 25°, an average
altitude of 200200 m. Alternating mountainous terrain, there are low valleys, narrow valleys
stretching along large rivers and streams.

Hoa Binh is located in a trogal monsoon climate with typical weather: hot, humid and
cold winters. The average temperature in the year’S; 28 erage rainfall is 1,800 mm/year;
relative humidity 85%; average annual evaporation of 704 mm. The climate of the year is
divided into twodistinct seasons. Summer stant#\pril and ends in September, the average
temperature is above 25, on some days it can reach®@3 The average monthly rainfall is
over 100 mm, with the highest time of 680 mm (1985). Rain usually concentratesamduly
August, which accountsfor88 0% of t he whol e yearés rainfal
of the previous year and ends in March of the following year, the average temperature in the
month fluctuates betweeni1BXC, the lowest temperature i8C3 average monthly rainfall
is 10i 20mm. Due to topographical features, Hoa Binh alsaaliN@rthwest climate with dry
and cold winters, hot and humid summers (in the Northwest high mountame)mate in
the Northern Delta is more temperate (in the low maonates areag)14].
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Figure 1. Research area and monitoring stations

2.2.Meteorological data

Meteorological data for the calculation of evapotranspiration from various methods were
collected from Hoa Binh hydrometeorological stations on June 4,, 20&vided by the
Center forhydrometeorology of Hoa Binh Province (Table 1). According to Table 1, the
wind speed of the monitoring points ranges from 4 m/s to 8 m/s, the average humidity is from
50% to 71%, the total number of sunshine hours is fron912.8 hours and the amount of
actual wateevaporation from 4.6 mm to 9.6 mm.

Table 1.Hydrometeorological data at meteorological monitoring stations in Hoa Binh area on June

4, 2017
) Average Sunshine Actual water
. Strongest wind L . Temperature .
_ Coordinates (mis) humidity ~ duration o) evaporation
Station (%) (hours) (mm)
Name
Altitud Wind T
Longitude Latitude (Ir:) € Direction splged (max) T (min)
HoaBinh 1020 2049 227  Southwest 5 50 12.1 410 310 96
Meteorology
Mai Ch
achau = ne08 2039 1655  Northwest 8 65 10.0 400 253 57
Meteorology
Kim Boi
105.32 20.40 61.1 Northwest 4 64 10.6 40.9 27.5 7.0
Meteorology
Chi Ne 105.47 20.29 11.3 Northwest 6 71 11.6 40.3 29.6 7.8
Meteorology
Lac Son
105.27 20.27 41.2 Northwest 4 69 9.3 40.1 27.2 4.6
Meteorology
HoaBinh 1000 2049 226 Soutwest 6 52 120 408 307 95

Hydrological




