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TOM TAT
Dién mit troi dang phat trién nhanh chong trong nhirng nam gan day nho su khuyen khich ctia Chinh phu
trong linh vuc nang lugng tai tao. S liéu chinh xac vé birc xa mit troi dén bé mat ngay cang quan trong
trong viée trién khai thanh cong cac nha may quang dién mat troi. Tuy nhién, cac do dac birc xa chi han ché
& mot sd tram trén toan qudc. Anh vé tinh cung cap kha ning giam sat buc xa bé mit trén cac khu vuc rong
16n véi d6 phéan giai khong gian va thoi gian cao 1a mot giai phap thay thé véi chi phi thap. Bén canh d6 1a
san pham tai phan tich ciing dwa ra cic tham sd burc xa tai bé mit & do phan giai thé hon. Trong nghién ctru
nay, ching toi da so sanh san pham buc xa AMATERASS uéc tinh tir v¢ tinh Himawari-8 va ERA-Interim
vdi quan trac cua 5 tram do birc xa ¢ Viét Nam. Két qua cho thay twong quan cao gitta udc tinh v€ tinh va
dir liéu quan trac (0,91-0,93), tot hon nhiéu so véi tai phan tich. Cac chi sé thong ké vé do 1éch cua 2 dir
lidu so v&i quan tric va so voi nhau dugc tinh ton va phan tich theo khong gian va theo mua.
Tur khoa: Blre xa mat troi, Himawari-8, ERA-Interim, danh gia birc xa.
1. GIOI THIEU

Ngoai tng dung chinh cua vé tinh dia tinh 1a theo d&i va du béo thoi tiét, cac dan suat khéc
nhu nhiét do va phan xa bé mat, va dac biét 1a bac xa mat troi cling 1a nhitng san pham quan trong
va di duogc ap dung rong réi trén thé gidi tir nhitng thé hé dau tién cua vé tinh dia tinh & ca qui mod
toan cau, khu vuc va quéc gia. Tuy nhién, do wéc tinh tir vé tinh gia tri bic xa 1a gian tiép théng
qua cac phuong trinh thyc nghiém hogc phuong trinh truyén birc Xa nén c6 nhiing sai s6 nhat dinh.
Dé sir dung dit liéu mot cach hiéu qua, da co nhirng nghién ciru dé danh gia sy sai s6 cua di liéu.
Zelenka va cong su (1999) da dua ra nhan dinh chung la cac gia tri bac xa theo gio ¢6 do chinh
xéc twong dong ddi vai cac gia tri duoc noi suy tir cac tram mit dat trong khoang cach 25 km. Bac
biét, cac tinh toan buc xa tir vé tinh METEOSAT trong vong 3 thap ky da dugc danh gia mot cach
tong thé trong nghién ciu caa Miiller va cong sy (2015) cho thay di voi gid tri chiéu xa trén bé
mat, d6 léch la 1.3 W/m2.

Mot cach tiép can khac dé danh gia buc xa tai bé mat 1a san pham tai phan tich, trong d6
cac mo hinh thoi tiét duoc st dung trong ché do tai phan tich && md phong lai trang thai caa hé khi
quyén — trai dat trén toan cau két hop véi cac quan sat bé mit va di liéu vé tinh. Mic du do chinh
X4c clia woc tinh buc xa tir tai phan tich thuong thip hon so véi cac wdc tinh tir vé tinh (Urraca va
cong su, 2017) nhung ching twong dong nhau ¢ khia canh d6 bao pha khéng gian va thoi gian
cling nhu su san c6 cua dit liéu, hoan toan mién phi. Hai b dit liéu tai phan tich toan cau duoc sir
dung rong rdi nhat 1a ERA-Interim cia ECMWF (Dee va cs, 2011) va MERRA-2 ciia NASA’s
GMAO. Gan day, mot so sanh toan dién giita cac birc xa mit troi tir ERA-Interim va MERRA va
cac phép do trén bé miat & Chau Au, Chau Phi va Pai Tdy Duong d3 dugc thuc hién trong mot
nghién ciru cia Boilley va Wald (2015). Két qua caa ho cho thdy xu huéng wéc tinh cao hon trong
ca hai bo dir liéu tai phan tich.

Dit liéu woc tinh tir vé tinh hodc san pham tai phan tich c6 thé 1a nhiing thay thé cua phép
do mit dét chi vai su hiéu biét ding din vé nhiing han ché va do chinh xac cua dit liéu. Do vay,
nghién ciru ndy tap trung vao viéc danh gia chit luong udc tinh birc xa mat troi cua vé tinh va mo
hinh bang so sanh vai s6 liéu thuc do, ddng thoi so sanh giita chiing dé xem xét sy vuot troi cua

356



tung loai dir ligu. Phan 2 s& trinh bay vé dir liéu va phuong phap, két qua vé sy danh gi4 sai s6 va
bien dong khéng gian cua sai so duoc trinh bay trong phan 3, cudi cung la ket luan.

2. SO LIEU VA PHUONG PHAP
2.1. S liéu
2.1.1. Uéc tinh birc xa mat troi tir vé tinh Himawari-8 (AMATERASS) va ERA-Interim
Buc xa ngang (GHI) trén bé mat duoc wdce tinh tir vé tinh thé hé méi Himawari-8 sir dung thuat
toan EXAM (Nakajima va cs, 1995vai san pham vai tén goi AMATERASS duoc siru dung trong
nghién ctu ndy cho giai doan 12/2017-11/2018. Thuat todn wéc tinh dwa trén mang than kinh
nhanh, téi tao chinh x4c mé hinh truyén buc xa bang phuong phap phan tich toan dién cho phuong
phap do quang dam may (CAPCOM, Nakajima va cs, 1995). AMATERASS c6 d6 phan giai 4 x
4 km va mdi 30 phut duoc cung cip boi JST/CREST (Nhat) tai trang Web (ftp.amaterass.org).
Dtr licu ERA-Interim phién ban thir 4 cata ECMWEF (Dee va cs, 2011) véi do phan giai
0.125x0.125 6 kinh vi duogc st dung trong nghién ciu ndy. Tham s btic xa s6ng ngan tai bé mit
c6 duoc tai cac budc thoi gian 03,06,09,12 gio tir 2 phién chay mé hinh hang ngay 00z va 12z.
Chung toi stir dung giai doan 1 nam tuong (ng vai dix liéu vé tinh va dir liéu do tai tram cho nghién
ctru ndy. Dir liéu ERA duoc dua vé ludi cua vé tinh va tong birc xa ngay duoc tinh bang céch tong
hop dit liéu tai 8 thoi diém phan tich.

2.1.2. Dit ligu tram do mit dat

Pé danh gia ching toi str dung dit liéu cta
5 tram do btrc xa bé mat chat lugng cao mai
dugc lap dat thang 7/2017 cua Pién luc do
Ngan hang thé gidi tai trg. Cac tram nay do lién
tuc 3 thanh phan birc xa mdi 1 phat, tir d6 ¢
thé tinh thanh dir liéu gio va dir lidu ngay.
Thoéng tin vi tri cac tram nhu trong Hinh 1.

Hinh 1. Vi tri 5 tram do
burc xa va phan 7 vang khi
hdu Viet Nam
(B1,B2,B3,B4,N1,N2,N3)

2.2. Phwong phap

U6c tinh cuia AMATERASS va ERA-Interin duoc ndi suy song tuyén tinh vé toa d6 cua 5
tram do bé mat. Sy sai léch cua cac wéc tinh so vei di ligu chinh xac bé mat duoc danh gia thong
qua cac chi s6 thong thuong, bao gém: sai s6 trung binh (MBE), sai s6 tuyét doi trung binh (MAE),
sai s6 binh phuong trung binh (RMSE) va hé sé trong quan. Cac sai sO tuong dbi duoc tinh bang
céch chia cho gia tri trung binh cua cac quan tric & moi tram.
3. KET QUA VA THAO LUAN
3.1. Panh gia wéc tinh tir vé tinh va ti phan tich so véi quan tric bé mat
Gian do tu diém so sanh giira s6 liéu quan trac ngay va wéc tinh tir vé tinh AMATERASS va ERA
duoc biéu dién trén Hinh 2. Nhin chung, udc tinh cia AMATERASS tai hién cac quan trac rat tot
& hau hét cac tram véi hé sé tuong quan trong cao, khoang 0.91-0.93, trong khi twong quan voi
ERA chi trong khoang 0.67-0.72. AMTERASS c¢6 xu hudng udc tinh cao hon so véi biic xa mat
troi quan sat duoc tai 5 dia diém. Xu hudng nay twong tu nhu két qua caa Dimiani va cong su
(2018) tai 4 tram & Nhat Ban. Bang cach dé cap dén tac dong caa sol khi ddi véi buac xa mat troi
trén nhiéu nghién ctru trude day, cac tac gia giai thich rang do khéng c6 hiéu tng cua sol khi trong
thuat toan EXAM cho céc san pham AMATERASS, trong diéu kién khdng c6 may, mé hinh c6
thé dan dén su danh gia qua cao cua buc xa mat troi trén tai khi dung thyuc té tai céc dia diém.
Twong quan thap hon ctia san pham tai phan tich ciing rat phi hop véi cac nghién ctu trude do vi
chat lwong vuot troi trong cac ude tinh caa vé tinh (Jia va cs, 2013). Hon nita, 6 sai $6 16n hon
trong phép toan ndi suy tir lugi cua ERA so vaéi vé tinh (Hakuba va cs, 2013).
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Hinh 2. Gidn do tu diém cua GHI quan trac(ngay) va woc tinh tir AMATERASS va ERA tai 5 tram do

Céc so sanh thdng ké khac trong Bang 1 cho thiy, trong khi AMATERASS c6 xu huéng uéc
tinh cao hon thuc do thi tai phén tich dwa ra cac xu huéng khéc nhau: thip hon & 2 tram Song binh
va T4y nguyen, cao hon & C4c tram con lai. Sy trai ngugc ndy l1am cho khé ly giai hiéu suat cua
ERA-Interim, dic biét |a trong bién dong khdng gian vi sé luong tram it. Do d6, dang dé so sanh
truc tiép ERA-Interim véi cac wdce tinh dua trén vé tinh véi gia thiét wae tinh tir vé tinh 1a xap xi
ctia c&c quan trac mat dat.

Bang 1: So sanh thong ké gisza AMATERASS va ERA véi sé liéu quan trac tgi 5 tram

Station Ha Noi Da Nang Tay Nguyen Song Binh Tri An
AMA ERA AMA ERA AMA ERA AMA ERA AMA ERA
R (%) 0.91 0.67 0.92 0.69 0.93 0.68 0.93 0.72 0.91 0.72
RMBE (%) 15.88 12.49 11.72 21.26 10.61 -11.19 13.33 -6.52 10.02 0.16
RMEA (%) 39.57 43.25 2121 32.28 22.16 24.02 18.72 19.59 19.04 18.64
RRMSE (%) 42.76 55.19 46.35 51.98 304 30.58 25.85 25.53 25.38 24.38

3.2. Twong quan giiva ERA-Interim va AMATERASS

Chung tdi tinh hé sé twong quan giita 2 b dir liéu & qui mo ludi cho 4 mua khi hau cho
toan Viét Nam nhu trén Hinh 3. Hé s6 tuong quan 16n nhat & khu vuc Trung bo ¢ ca 4 mia, trong
khi hé s6 twong quan thap nhat (dudi 0. 5) & khu vuc Nam b6 (N3) vao cac thang 9-10-11. Vao cac
thang mua dong, ¢ tat ca cac vung hé sé twong quan déu Ién hon 0.7 va tham chi 16n hon 0.8 &
nhiéu ving.
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Hinh 3. Tu"ong quan giita ERA va AMATERASS theo mua

Su bién dong khong gian cia sai s6 trung binh tuong dbi theo mua trén Hinh 4 chi ra uéc tinh
cua ERA-Interim c6 xu hudng Iéch &m so voi AMATERASS trén ca nudc ¢ cac thang 6-7-8 va 9-
10-11, trong khi d6 d6 léch duong thé hién & ving phia bic Viét Nam (B2,B3,B4), cao nhat dén
40% ¢ ving B4 trong cac thang mua dong (12-1-2). Mua nay, khu vuc phia bac thuong chiu anh
hudng cua gié mua dong bic, do diéu kién dia hinh nén c6 sy gia ting cua hoat dong ciia may trén
khu vuc bac Trung b (B4), nhu vay, su uéc tinh thién cao cua ERA-Interim ¢ vé nhu do sy md
phong thip hon cua bao phi may so véi quan trac vé tinh.

Su bién dong khong gian cua sai s6 trung binh twong ddi theo mua trén Hinh 4 chi ra wéc tinh
cua ERA-Interim ¢6 xu hudng 1éch &m so voi AMATERASS trén ca nudc ¢ cac thang 6-7-8 va 9-
10-11, trong khi d6 d6 léch duong thé hién ¢ viing phia bac Viét Nam (B2,B3,B4), cao nhat dén
40% & ving B4 trong cac thang mua dong (12-1-2). Mua nay, khu vuc phia bac thuong chiu anh
huong cia gié mua dong béc, do diéu kién dia hinh nén c6 su gia ting cua hoat dong caa may trén
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khu vuc péc Trung bo (B4), nhu vay, su udc tin’h thién cao cua ERA-Interim c6 vé nhu do sy mo
phong thap hon cua bao pha may so vai quan trac vé tinh.,
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) Hinh 4. BME twong doi giira ERA-Interim va AMATERASS theo mia
4. KET LUAN

Tir két qua danh gia san pham bic xa AMATERASS va ERA-Interim so vé6i 5 tram do tai Viét
Nam trong khoang thoi gian tir thang 12 nam 2017 dén thang 11 nam 2018 da xac nhan sy vuot
troi cta wde tinh tir vé tinh so vai tai phan tich & Viét Nam. U'6c tinh birc xa mat troi AMATERASS
hang ngay c6 mbi tuong quan rd rét (0,91 dén 0,93) vai cac quan sat bé mat véi do léch chi yéu la
duong, trong khi ERA-Interim tuong quan thap hon. Hiéu suat tot hon cia cac san pham tir vé tinh
S0 v&i tai phan tich cho thay anh hudong 16n caa su bién d6i may d6i véi sai s6 cua bic xa mat troi.
So séanh tryc tiép gitra hai san pham cho thay su twong quan kha t6t giita ching theo mua, nhung
ERA-Interim u6c tinh thip hon, dic biét trong cac thang mua hé thu cé su hoat dong manh cua
may ddi luu.

T6m lai, trong diéu kién han ché cia mang ludi tram do buc xa bé mat ¢ Viét Nam, cac wdc tinh
birc xa tir vé tinh hoan toan c6 thé 1a lua chon thay thé ndi bat vi hiéu suat cao vé do chinh xéac va
d6 phan giai khdng gian va thoi gian so voi cac san pham tai phan tich. Tuy nhién, san pham tai
phan tich lai lgi thé trong chudi thoi gian dai hon cho cac nghién ctitu khi hau. Do do, hiéu chinh
dé st dung két hop cac woc tinh dwa trén vé tinh va phan tich lai I can thiét trong cac nghién ciu
trong tuong lai.

L&i cam on: Nghién ctiru duoc tai tro boi Dé tai thuoc Chuong trinh Khoa hoc va Céng nghé cip Quéc
gia vé Cong nghé Vii try (ma s VT-CB.14/18-20). Dir lieu AMATERASS duoc cung cap bai JST/CREST
TEEDDA, Japan.
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ABSTRACT

The development of Solar energy system is growing rapidly in Vietnam in recent years by
encouragement of the Government in renewable energy. Requirement for accurate knowledge of
the solar radiation reaching the surface is increasingly important in the successful deployment of
Solar photovoltaic plants. However, measurements of different components of solar resources
including direct normal irradiance (DNI) and global horizontal irradiance (GHI) are limited to few
stations over whole country. Satellite imagery provides an ability to monitor the surface radiation
over large areas at high spatial and temporal resolution as alternatives at low cost. Observations
from the new Japanese geostationary satellite Himawari-8 produce imagery covering Asia-Pacific
region, permitting estimation of GHI and DNI over Vietnam at 10-minute temporal resolution.
However, accurate comparisons with ground observations are essential to assess their uncertainty.
In this study, we evaluated the Himawari-8 radiation product AMATERASS provided by
JST/CREST TEEDDA using observations recorded at 5 stations in different regions of Vietnam.
The result shows good agreement between satellite estimation and observed data with high
correlation of range 0.91-0.93, much better than reanalysis. Statistics of errors between 2 database
were estimated and analysed in spatial and seasonal variations.

Key words: Solar radiation, Himawari-8, ERA-Interim, radiation evaluation.
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