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NGHIEN CUU MO PHONG PQT NANG NONG KY LUC
TU NGAY 8 PEN NGAY 15 THANG 4 NAM 2016
TAI TAY NGUYEN BANG MO HINH WRF

Nguyén Hoang Phwong'
Nguyén Viét Lanh!

Tém tat: Bang viéc sir dung mé hinh WRF véi hai luéi long 27 va 9 km, thoi han di bdo la 24
va 48 gio dé mé phong dot ndng nong ki luc xay ra trén Tdy Nguyén tir ngay 8 - 15/4/2016 trén co
5656 liéu GFS cung cdp boi Trung tam Dy bdo M6i trieong Quoc gia Hoa Ky cé dé phan gidi khéng
gian 1a 0,5 x 0,5 d@¢ kinh/Vi véi 27 muec theo chiéu thang dirng tir 1000 - 10 mb, ciing nhw sir dung
6 liéu quan trdc nhiét o t6i cao trén khu vuec nghién cvuru dé danh gia sai s6 dur bdo, bai bdo da cho
thdy mién tinh 2 ¢é sai s6 nhé hon mién tinh 1. Sai s6 giita cdc han 24 va 48h khéng thay déi nhiéu
(duwéi 1°C). Sai 56 ¢ cd hai han dy bdo ciing khéng 16m, chii yéu ¢ vao khodng 2 - 4°C. Pong thoi

sai $6 chii yéu thién am, nghia la gid tri di bdo nho hon gid tri quan trdc ¢ ca hai han dy bdo.
Tir khéa: Nang nong, bién doi khi hdu, mé phéng, mé hinh WRF

Ban Bién tap nhan bai: 29/6/2017

1. Pit van dé

Nhitng nam gan day bién ddi khi hau dién ra
manh mé& nén dién bién thoi tiét, dac biét 1a
nhitng hién tugng thoi tiét cuc doan xuét hién
ngay cang nhiéu, trong d6, dang néi nhat 1a dot
ning nong gay git & Tay Nguyén trong thang 4
nim 2016. Thoi tiét khic nghiét do ning néng
gdy ra da dan dén nhimg anh huong nghiém
trong dén doi sdng con ngudi ciing nhu moi
truong va h¢ sinh thai.

That vay, theo Nguyén Viét Lanh va Chu Thi
Thu Huong [2], trong thang 4 ndm 2016, trén
khu vuc Tay Nguyén, s ngay ning noéng (nhiét
do tbi cao Tx >35°C) xay ra rat 16n, tai tram
Ayunpa va tram Cat Tién subt ca thang (30 ngay)
déu xay ra néng nong va 7 tram co trén 16 ngay
ning nong. Trong do, cac yéu t& nhu: nhiét do
trung binh, t4i thap trung binh va tbi cao trung
binh thang 4 nim 2016 déu cao hon trung binh
nhiéu nam (TBNN) kh4 16n, nhiét d6 trung binh
cao hon tir 2,3 - 4,9°C; nhiét d6 tdi thap trung
binh cao hon tir 3,9 - 6,5°C va nhiét d¢ téi cao
trung binh cao hon tur 1,1 - 3,7°C. Su chénh 1éch
ctia ba yéu td ndy 16n nhat xay ra tai cac tram:

Truong Dai hoc Tai nguyén va Moi truong Ha
Noi
Email: nvlanh@hunre.edu.vn

Ngay phan bién xong: 20/7/2017

Ayunpa, Buon Ma Thuot, Pleiku, EaH’ leo,...
Nhiét do t6i cao tuyét d6i thang 4 nam 2016 tai
nhiéu tram cao hon TBNN (vuot ki lyc), nhu
tram Yaly vuot ki luc 1,0°C, tram EaH’ leo vuot
ki luc 0,7°C, tram Ayunpa vuot ki luc 0,5°C 1én
tai 41,3°C va dat gia tri cao nhét trén khu vuc
Tay Nguyén tir truée dén nay. Bén canh d6 ciing
c6 mot s tram chua dat ki luc nhu tram Dk Ta,
Dék Mil.

Vé&i mirc do cuc doan cua ning néng & Tay
Nguyén trong thang 4 nam 2016 da noi nhu vay,
viéc mé phong duge dot ning néng c6 mot y
nghia hét strc quan trong trong viéc tim phuong
phap du bao ning néng cho khu vyc. Xuat phat
tr nhu cau thuc tién d6, bai bao tién hanh mo
phong dot ning néng tir ngay 8 - 15/4/2016 &
Tay Nguyén bang mo hinh WRF. Pay 1a mé hinh
da duoc rat nhiéu nha khi tuong Viét Nam su
dung dé nghién ctru du bao cac yéu t6 thoi tiét
nhu lugng mua, nhiét do khong khi.

2. Ngudn s6 liéu va phwong phap nghién
ciru

2.1 Nguén sé liéu

Dé thuc hién bai viét nay, chung t6i da s
dung nhitng ngudn sb liéu sau:

- Sb liéu quan tric tir ngay 08/4/2016 -
15/04/2016 & céac tram khi tuong thudc Tay
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Nguyén bao gom: Dak T6, Kon Tum, Pleiku, An
Khé, Yaly, Ayunpa, EaH’leo, Buon Ho, M Prik,
Buoén Ma Thudt, Lik, Dac Mil, Pik Noéng, Da
Lat, Lién Khuong, Bao Ldc va Cat Tién.

- S6 liéu GFS cung cap boi Trung tim Du béo
Mai truong Qudc gia Hoa Ky (NCEP) dé chay
mo hinh dy bao WRF ¢6 d6 phan giai khong gian
14 0,5 x 0,5 d¢ kinh/vi v6i 27 muc theo chiéu
thang ding tir 1000 mb cho dén 10 mb.

2.2 Phwong phap nghién ciru

Dé thyc hién bai viét nay, ching toi str dung
mé hinh WRF. M6 hinh nay c6 thé dugc trinh
bay tom tit nhu sau:

2.2.1 Nhitng qua trinh vat li trong mo hinh

So d6 tham s6 hoa vat li trong mo hinh WRF
rat phong phu nén rat thuan loi cho nhiéu déi
tuong st dung [3]. Nhitng qua trinh vat li duoc
mb ta trong md hinh bao gdm: qua trinh vat i vi
mo, tham sd hod d6i luu, buc xa song ng’fm, buc
xa song dai, xao tron 16p bién.

- So @6 ddi luu: Co6 nhiéu so d6 tham s hoa
d6i luu, mdi so d6 dbi luu déu cé nhiing
uu/nhuge diém nhat dinh. BMJ la mot so @b hiéu
chinh, trong d6 profile nhiét va am tai mdi nat
ludi duge xem Ia profile nhiét dong luc tya can
bang voi mot thoi gian diéu chinh nhét dinh.So
dd nay duogc chia thanh so d6 tham s6 hoa cho
db6i lIuu nong va ddi luu sau.

- Birc xa song dai: Dé tinh twong tac nhiét-am
va dong luong giita bé mit, 16p khi quyén bén
trén va cac 16p dat bén dudi,... trong mo hinh, ta
6 thé lya chon mot sb so do: (a) So dd RRTM
sit dung cac bang diéu chinh dé biéu dién do
chinh x4c cac qua trinh phat xa séng dai nho hoti
nudce, ozone, CO2 va cac chit khi khéc; (b) So
dd ETA GFDL duya trén so dd cua Fels va
Schwarzkopsvéi nhitng tinh toan trén cac dai
phd dugc gin véi CO», hoi nude va ozone.

- Birc xa song ngin: Trong so dd birc xa song
ngan ctia Dudhia, cac dong birc xa trong khi
quyén duoc tich phan theo thoi gian.

- Tham sb hoa diéu kién bién: L6p bién hanh
tinh 1a mot 16p khi quyén chiu tic dong manh mé
ctia bé mat trai dat. Sy tac dong nay phu thude
vao do nhot phan tir. Do c6 do dut thang ding
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manh nén khuéch tan phan tr tré thanh mot nhan
t6 quan trong trong 16p nay. Do nhét va khuéch
tan phan tir 1a hai nhan t6 rat quan trong ddi véi
cac 6 r6i quy mo nho.Ngoai ra, d6 nhét con co
vai tro gian tiép lam téc do bé mat bi triét tiéu.

Déi vai bai toan du bao nhiét do, birc xa co ¥
nghia 16n nhat d6i véi két qua tinh toan.

2.2.2 Thiét ké thi nghiém

Vi muyc ti€u cua nghién ctru 1a mo phdong
duoc dot ning nong & Tay Nguyén xay ra trong
thang 4 nam 2016, dong thoi danh gia duoc do
chinh xac cia m6 hinh WREF, thi nghiém tién
hanh chay mé phong dot ning néng tir 06z ngay
08/04 - 06z ngay 15/04 véi han dy bao 1a 24 va
48 gioy v6i 2 mién ludi 10ng nhau c6 d phan giai
lan luot 1a 27km va 9km. Mién luéi mot bao
trim toan bo lanh thd Viét Nam, mién luéi hai
bao trim phan ldnh thd tir Nam Trung B tro
vao, toa do tai tam 1a 14,274°N, 109,145°E. S6
muc théng ding 1a 27 muyc, tor myc 1000mb dén
muc 10 mb (Hinh 1) [1].

e

Hinh 1. Mién tinh ciia mé phong

3. Mt s6 két qua nghién ciru

3.1 Két qua mé phéng dot ning néng tir
ngay 8 - 15/4/2016 bang mé hinh WRF

T nhitng nguén s6 liéu, mé hinh, mién tinh,
d6 phan giai da trinh bay trén, bai bao tién hanh
mo phong nhiét do bé mit vao luc 06z(bai bao
nay mo phong nhi¢t do luc 13 gio dia phuong. Vi
khuon kho bai bao, chung toi chi dua ra ban d6
mo phong thoi han 24 gio, voi thoi han 48 gio
chung t6i chi danh gia sai s6) trén ca hai mién
tinh tor ngay 8/4/2016 - 15/4/2016 (Hinh 2 - 9).

Tir hinh 2 ta thiy, d6i véi mién 1 (Hinh 2a),
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nhiét 4o mo phong tai cac tram phé bién tir 297
- 306°K (27-36°C); con mién 2 (Hinh 2b), nhiét
d6 md phong nam trong khoang tir 294 - 308°K
(24 - 38°C). Nghia 1a trong mién 2 (Hinh 2b),
nhiét d6 mo6 phong cuc tiéu thip hon so véi cuc
tiéu & mién 1 (Hinh 2a), bén canh d6 nhiét do
cuc dai lai cao hon so vdi nhiét @6 cuc dai &
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mién 1.

Tir hinh 3 ta thiy, d6i v6i mién 1 (hinh 3a),
nhiét do mo phdng tai cac tram phé bién tir 294
- 309°K (24 - 39°C); con mién 2 (hinh 3b), nhiét
do tir 294 - 308°K (24 - 38°C). C6 thé thay vao
ltc 06z ngay 09/04/2016, nhiét 6 md phong hai
mién tinh kha tuong dong.
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Hinh 2. Ban do lic 06z ngay 08/04/2016: (a) mién 1; (b) mién 2
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(a)
Hinh 3. Ban do lic 06z ngay 09/04/2016: (a) mién 1; (b) mién 2

Tir hinh 4 ta thy, d6i v6i mién 1 (Hinh 4a),
nhiét d0 mo6 phdong cho cac tram trén khu vuc
Tay Nguyén phd bién trong khoang tir 294 -
309°K (24 - 39°C); con mién 2 (Hinh 4b), nhiét
do tir 294 - 310°K (24 - 40°C).Nghia 1a vao 06z
ngay 10/04/2016, nhiét d6 mo phong hai mién
tinh van twong di ddng nhét.

Ttr hinh 5 ta thiy, d6i véi mién 1 (Hinh 5a),
nhi¢t d0 mo phong cho céc tram trén khu vuc
Tay Nguyén phd bién trong khoang tir 294 -
309°K (24 - 39°C); con mién tinh 2 (Hinh 5b),
nhiét do nam trong khoang tir 294 - 310°K (24 -
40°C). Tuong ty nhu ngay 09/04 va 10/04, nhiét
dd mo phong luc 06z ngay 11/04/2016 & ca hai
mién tinh van co sy tuong dong.
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(b)

Tur hinh 6 ta thdy, d6i véi mién tinh 1(Hinh
6a), nhi¢t d0 mo phong cho cac tram trén khu
vuc Tay Nguyén phd bién trong khoang tir 294 -
306°K (24 - 36°C); con mién tinh 2 (Hinh 6b),
nhiét d6 nam trong khoang tir 292 - 308°K (22 -
38°C). C6 thé thiy mién tinh 2 (hinh 6b) c6 nhiét
dd cuc tiéu thép hon va nhiét dd cuc dai cao hon
so v6i mién tinh 1.

T hinh 7 ta thdy, di voi mién tinh 1 (Hinh
7a), nhi¢t d0 mo phong cho cac tram trén khu
vuc Tay Nguyén phd bién trong khoang tir 297 -
309°K (27 - 39°C); con mién tinh 2 (Hinh 7b),
nhiét d6 nam trong khoang tir 296 - 310°K (26 -
40°C). Nghia la vao lac 06z ngay 13/04/2016,
nhiét d6 mo phong & ca hai mién tinh co su
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tuong dong.

T hinh 8 ta thy, di voi mién tinh 1 (Hinh
8a), nhi¢t d0 md phong cho cac tram trén khu
vuc Tay Nguyén phd bién trong khoang tir 297 -
309°K (27 - 39°C); con mién tinh 2 (Hinh 8b),
nhiét d6 nam trong khoang tir 296 - 310°K (26 -
40°C). Nghia la vao 06z ngay 14/04/2016, nhiét
d6 mo phong & ca hai mién tinh vin twong dbi
tuong dong.

Tir hinh 9 ta thy, d6i v6i mién 1 (Hinh 9a),
nhi¢t d0 mo phong cho céc tram trén khu vuc
Tay Nguyén phd bién trong khoang tir 297 -
309°K (27 - 39°C); con mién tinh 2 (Hinh 9b),
nhiét d6 du bao nam trong khoang tu 296 -
310°K (26 - 40°C). Nghia la tuong tu vdi ngay
13/04 va 14/04, vao 06z ngay 15/04/2016, nhiét
d6 mo phong ¢ ca hai mién tinh c6 su tuong
dong.
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Hinh 6. Ban do lic 06z ngay 12/04/2016: (a) mién 1, (b) mién 2
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(a)
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(b)

Hinh 8. Ban do lic 06z ngay 14/04/2016: (a) mién 1, (b) mién 2
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(b)

Hinh 9. Ban do lic 06z ngay 15/04/2016: (a) mién 1, (b) mién 2

3.2 Ddnh gid chit lwong dw bdo mé hinh

3.2.1 Vé dp phan gidi khong gian

Dé so sanh, danh gia kha nang du bao nhiét
cho khu vye Tay Nguyén cua tirng mién tinh mo
hinh, nghién ciru str dung phan mém Grads dé
ndi suy sb liéu tir san phém mé hinh WRF vé
cac diém tram, sau d6 tinh toan cac chi s6 ME,

MAE va RMSE cho tirng mién tinh (Bang 1).
Tir bang 1 ta thy, sai s cua ca hai mién tinh
kha tuwong dwong nhau. Nhin chung sai sé cua
mién 2 ¢6 xu huéng nho hon sai s6 ctia mién 1,
tuy nhién chénh 1éch khong 16n. Piéu d6 ching
t6 viéc thay doi do phan giai khong gian khong
lam thay d6i nhiéu vé sai sé du bao nhiét cho
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khu vue.
Chi s6 ME cho ta biét dugc su chénh léch
giita gid tri du bao va quan tric, qua d6 c6 thé

thay gia tri dy bao cua ca hai mién tinh déu co
xu hudng nho hon gia tri quan trac.

Bang 1. Két qud danh gid sai sé giita hai mién tinh tir ngay 08/04 - 15/04/2016

Ngay Mién ME MAE RMSE
08/04 ﬁizﬂ ! f:gg ;22 g%);
09/04 ﬁizﬁ ; 0 212 st
10/04 ﬁi:ﬂ é Ifj%‘ %g g 33’ ,515
wo MR TR W
12/04 ﬁi:ﬂ ) o 1 205
13/04 ﬁi:ﬁ : ;;3 332 j:(l)g
14/04 ﬁi:ﬁ ; gzg 33:242 jﬁé
1504 ) o S0 A5

3.2.2 Vé han dy bao

Pé so sanh, danh gia kha nang dy bao nhiét
cho khu vyc Tay Nguyén véi cac han du bao
khac nhau bang mé hinh WRF, nghién ctru sir
dung phan mém Grads dé noi suy sé liéu tir san
phém md hinh WRF vé cac diém tram, sau do
tinh toan cac chi s6 ME, MAE va RMSE cho han
du bao 24 va 48 gio (Hinh 10).

Tir hinh 10 ta thiy cac tram c6 sai s6 nho nhét
& ca hai han du bao la bak Nong, Cat Tién,
Pleiku, An Khé va Yaly (dudi 2°C). Cac tram c6
sai s0 16n nhét ¢ ca hai han dy béo 1a Ayunpa va
M’Brik (trén 6°C). Céc tram con lai sai s6 vao
khoang 2 - 4°C ¢ ca hai han du bao, c6 thé chép
nhan duoc.

Nhin chung thi sai sb gitra hai han du bao &
timg tram déu khong chénh léch qua 16n (dudi
1°C). Dién hinh & cac tram nhu Pak T6, Kon
Tum, Yaly, EaH’leo, sai s6 gitta hai han dy bao
kha twong duong & ca ba chi s6. Bén canh d6 thi
cac tram nhu Budén Ma Thudt, Dic Mil, Lién
Khuong va Cat Tién c6 sai sb6 & han du bao 48h
16n hon han 24h, tuy nhién khong chéch Iéch
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16n, riéng tram Ayunpa, M’Prak va Lik thi sy
chénh léch nay tuong dbi 16n hon (khoang
0,5°C). Con véi cac tram Pleiku, Buon Hb va
Bao Loc thi lai c6 sai s6 han du bdo 24h 16n hon
han 48h, dic biét 1a ¢ tram Bu6n Hd thi su chénh
léch twong ddi 1on (1°C).

Dic biét 1a tram Dik Nong, chi s6 ME cho
théy han 24h ¢6 sai s6 nhé hon han 48h, con chi
s6 MAE va RMSE thi lai nguoc lai, chi ra rﬁng
han 48h ¢6 sai s6 nho hon. Bén canh d6 con tram
Pa Lat, chi s6 MAE va RMSE cho thiy han 24h
¢6 sai s6 nho hon han 48h, tuy nhién chi s6 ME
thi cho thay sai s6 ¢ hai han du bao gan nhu trai
nguoc nhau va d6 chénh léch kha 16n (xap xi
8°C).

Chi s& ME cho théy sai s6 & ca hai han du bao
& hau hét cac tram déu 1a thién am, nghia 1a gia
tri du bao nhd hon gia tri quan trac. Hai tram
Pleiku va Bao Loc ¢6 sai s thién duong & ca hai
han du bao, nghia la gia tri du béo 16m hon gia tri
quan tric. Riéng tram Pa Lat c6 sai s6 thién am
& han 24h, sai s6 thién duong & han 48h.
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Hinh 10. Biéu do ddnh gid sai sé ciia han dw bdo 24 va 48h tir ngay 08/04 - 15/04/2016

5. Két luan

Bang viéc str dung ngudn sb lidu quan tric tai
17 tram khi tuong trén khu vuc Tay Nguyén va
sb liéu GFS dé chay mo hinh WRF véi 27 myuc
theo chiéu thiang dimg (tir 1000 - 10 mb), bai bao
d3 dat dugc nhitng két qua dang chu ¥ sau:

1. B3 mo phong duoc dot ning nong tir ngay
8 - 15/4/2016. Két qua cho thay mién tinh 2 c6
sai s6 nho hon mién tinh 1. Piéu d6 ciing d& hiéu
vi d0 phan giai tang lén thi d chinh xac du bao
cling s& tang 1én. Sai s6 clia ca hai mién tinh cling
khong qua 16n, dong thoi sai s6 chu yéu thién

am, nghia la gia tri du bao nhé hon gia tri quan
tric.

2. Két qua danh gia sai s giita cac han du bao
24 va 48h cho thay khi thay d6i han du bao, sai
s6 khong thay d6i nhiéu (dudi 1°C). Sai sb ¢ ca
hai han du bao ciing khong 16n, cha yéu & vao
khoang 2 - 4°C, c¢6 thé chip nhan dugc, dong thoi
sai sb chu yéu thién am, nghia la gia tri du bao
nho hon gié tri quan tric & ca hai han du bao.

Két qua thién 4m ciing dé hiéu bai vi bai bao
ly nhiét do 13 gio, con s6 lidu quan tric dugc
lay 14 nhiét do ti cao.

Tai liéu tham khao
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RESEARCH ON SIMULATION OF THE HIGH TEMPERATURE
RECORD FROM 8TH TO 15TH APRIL 2016 IN HIGHLANDS
BY USING WRF MODEL

Nguyen Hoang Phuong
Nguyen Viet Lanh
Hanoi University of Natural Resources and Environment

Abstract: By using WRF model with two nest domains -including 27 and 9 km, forecasting pe-
riods are 24 and 48 hours to simulate the - high temperature record in Highlands from 8th to 15th
April 2016 based on GF'S data provided by NCEP in 0,5 x 0,5 longitude/latitude resolution and 27
vertical levels form 1000 to 10mb, as well as using the observation data of the highest temperature
in the area to evaluate errors, the article showed that domain 2 had smaller errors than those of do-
main 1. Errors between two forecasting periods did not change significantly (less than 1 degree Cel-
cius). Errors in both forecast period is not large, mainly around 2 - 4 degree Celcius. Errors mostly
are negative, which means that the forecast value is smaller than the observation value at both fore-
casting periods.

Keywords: Heat, climate change, simulation, WRF model.
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