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NGHIEN CUU & TRAO POI

PHUONG PHAP PONG HOA SO LIEU NUDGING CHO
QUAN TRAC RADAR VA TAC PONG TOI
DU BAO MUA LON TREN KHU VUC BAC BO
Tran Hong Thai - Trung tim Khi twong Thily van quéc gia

V6 Vin Hoa - Dai Khi twong Thuy vin khu vuc Pong bing Béic Bo
Du Pire Tién, Lwu Khanh Huyén - Trung tim Dy béo khi twong thuy vin Trung wong

ot trong nhitng nguyén nhan gay ra sai so dy bao ciua mé hinh so dw bdo thoi tiét
la sai so truwong ban dau sinh ra, bat nguon tw thieu hut quan trdc, sai soO noi suy va

sai s6 quan trdc. Phirong phdp phé bién hién nay dé giam thiéu sai sé trwong ban

dau la dong héa sé liéu trong d6 phiong phdp dong héa giam duw dong liec nudging dwroe img dung
chii yéu cho cdc mé hinh phdn gidi cao. Nghién citu sé trinh bay thir nghiém dong héa sé liéu radar
trén khu viee Bic Bo bang phwong phdp nuding trong hé thong mé hinh phan gidi cao bat thiy tinh
COSMO — két qua hop tdc gitta Trung tam Khi twong Thity vin quéc gia va Tong cuc Khi twong Pirc

trong nhitng nam via qua.

Tir khéa: dong héa so liéu radar, dong héa giam dw dong luc.

1. Su cén thiét ctia viéc cAp nhat quan tric
radar vao mé hinh sb va cac phuong phap
dong hoa sb ligu radar

1.1 Sw can thiét ciia viéc cdp nhit quan tric
radar vao mé hinh soé

D6 tin cdy cua truong phan tich ban dau dong
vai tro hét stre quan trong dén chat lugng du bao
ctia md hinh s du bao thoi tiét. Vi sy phat trién
vuot bac cua cac mo hinh quy mo 16n (d6 phan
giai di phd bién & mirc 10 - 20 km tai Nhat, My
va Chau Au), viéc tmg dung cac mé hinh sb tri
& quy md khu vie doi hoi can thiét cap nhat s6
li¢u tham sat dia phuong dac biét 1a s6 lidu quan
tric tir radar. So véi cac loai s6 liéu quan tric thi
s0 liéu radar Doppler dic biét c6 y nghia quan
trong trong bai todn nang cao chat lugng dau vao
cho mé hinh s6 hién nay do day l1a mét ngudn s6
lidu quan tric voi mat do khong giai va thoi gian
cao. Rat nhidu két qua nghién ciru da chi ra rang
viéc dong héa sb liéu radar Doppler cho md hinh
khu vuc da giup tang duoc chat luong du bao cac
hién twong mua 16n lién quan dén cac 6 dong,
duong t6, may ddi luu sau ¢ thoi doan du bao
dén 24 tiéng. Diéu nay duoc giai thich do qua

..FI:1.:| ; r—x TE_ 1.—1.

trinh dong hoa s liéu di lam giam b6t duoc thoi
gian thich tng (spin up time) cia mo hinh d6i
v6i nhitng hién tuong lién quan dén cac co ché
dbi Iuu bat ngudn tir tic dong yéu co6 quy mod
synop [2, 3]. Bai bao s€ gidi thi€u cac phuong
phép dang duoc 4ap dung hién nay trong nghi¢p
vu d6i v6i van dé dong hoa sb liéu. Ngoai ra, bai
béo sé& trinh bay thir nghiém dong hoa sd licu
radar trén khu vuc Bic BO bang phuong phap
nuding trong hé thong md hinh phan giai cao bat
thuy tinh COSMO — mot két qua hop tac gitra
Trung tim Khi trong Thity vin qudc gia va Tong
cuc Khi tuong Durc trong nhitng nam vira qua.

1.2 Cic phwong phdp dong héa sé liéu radar

1.2.1. Phwong phdp dong héa bién phan

Phuong phap dong hoa bién phan xac dinh
truong phan tich téi wu thong qua chénh 1éch
gitra gia tri nén (gi4 tri khoi tao — truong mo hinh
chua dugc hiéu chinh béng s6 lidu quan trac dia
phuong) va gia tri quan tric. Néu ki hiéu x 1a
vécto dac tru’ng cho trang thai khi quyén, truong
phén tich t&i wu 1a nghiém cua gi4 tri cyc tiéu cia
ham chi phi J(x) c¢6 dang nhu sau [1, 2]:

o] o [H(x-r]
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Trong vé phai ctia ham J(x), gia tri y° 1a gia
tri quan tric va H(x) duoc goi 1a toan tr quan
trac. D6i v6i s6 lidu tir radar Doppler gom hai
loai s6 liéu do phan hoi (reflectivity) va gio
hudng tam (radial velocity) ta s€ phai xay dung
hai todn tr tuong Uing 1a todn t&r md phong do
phan hoi va toan tir md phong gié hudng tim.
Khi 4p dung cho s6 li¢u radar, chiing ta cin xay
dung toan tir quan tric cho s6 liéu do phan hoi
va gi6 hudng tam thu duoc tur radar Doppler.
Chi tiét cung cac két qua ap dung phuong phap
bién phan cho sb liéu radar Doppler tai tram
Poéng Ha va anh huong cua n6 dén dy bao mua
16n trén khu vuc mién Trung c6 thé tham khao
chi tiét tai [2].

1.2.2 Phuong phdp dong héa giam dw déng
lyc nudging

Ky thuat nudging xuat hién vao cic nim
1974 -1977 v&i cac tac gia Anthes (1974), Hoke
va Anthes (1976), Davies va Turner (1977) [5].
Phuong phép nay con co tén goi giam du dong
luc hay giam du Newton. Khéac véi cach thuc
hién cua cac phuong phap phan tich khach quan
trude d6, nudging dua thém mot sé hang dudi
dang mot lyc mdéi vao cac phuong trinh dong
luc. S6 hang nay bao gdm chénh 1éch giita tham
sat véi mo hinh dugce nhan véi mot hé sb. Luc
nay cé tac dong gidng nhu mot lyc can dua gia
tri mo hinh dan vé gi tri tham sat. Nhin chung
thi day 1a mot dang hiéu chinh giéng nhu
phuong phap hiéu chinh lién tiép nhung c6 duoc
vu diém di bao ham dong lyc cia mo hinh dy
bao trong qua trinh phan tich. Nguoi ta thuong
sir dung k¥ thuat nudging trong dong hoa sd lidu
quy md nhé nhu s liéu radar khi phurong phap
noi suy tdi uu khong thé thuc hién duogc do céac
ham thdng ké khong thé xac dinh. Diéu nay giai
thich tai sao ngay nay nudging van duoc st
dung trong dong héa sb lidu tuong ty nhu
phuong phap hiéu chinh lién tiép. Viét lai tong
quat nhat sy thay doi theo thoi gian ¢ ctia mot
bién du bao (prognostic) ¥ trong mo hinh dong
luc theo khong gian x c6 dang:

i . .
PO = P e )+ 6y E
kichsl

Wilx,. o)

Wl
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Trong dé: F ky hiéu tong hop cho cac thanh

phﬁn tac dong dong luc va tham s6 hoa vat ly,
Wy 1a gia tri quan tric thi k anh huong dén

diém ludi x tai thoi diém 7, x; 1a vi tri quan tréc,
thanh phﬁl} 7, 1a hang s0/hé¢ S(t) nudging va Wk
la trong sO phu thudc quan trac c6 gia tri tur 0
dén 1.

1.3 Co s¢ Iy thuyét vé dong héa sé li¢u
radar ciia Tong cuc khi twong Pirc

1.3.1. Ubc lwgng toc dé mwa quan trdc tir s6
lieu radar

Str dung quan hé thyc nghiém dya do phan
hdi va tdc do mua ciia Marshall-Palmer ta c6 thé
udc lugng duge cuong do mua R (mm/h) tor o
phan hdi vo tuyén cia muc tidu Z (mm®/m® cua
radar nhu sau Z=AR? trong d6 A, B 1a cac tham
s6 thuc nghiém, gia tri dién hinh 1a A=200 va
B=1.6. St dung quan h¢ gitta Z’=101gZ véi Z’
(dBZ) 1a d6 phan hdi cua radar ta c6 phuong
trinh cho udc lugng cuong dd mua nhu sau
R=C10"~.

1.3.2 Dai luong an nhiét va gia $6 nhiét dé
cua mo hinh

Dé dong hoa dir lidu quan trac vao mo hinh
s0, mdi quan hé giita gia tri quan tric va cac bién
du bao cia cac mé hinh du bao dugce thiét 1ap.
Piéu nay rat kho dbi véi lugng mua vi mua
dugc hinh thanh theo mot qua trinh phi tuyén
phtic tap. Qua trinh nay duoc quyét dinh boi
tuong tac giita cac bién trang thai ciia cac mo
hinh, trong nhiéu truong hop bao gdbm dao ham
ctia chung cung céc gia tri phan ky d6 am, v.v..
Trén thuc té, khi chuyén pha tir hoi nuéc thanh
nudce va sau do la giang thuy (dang mua) s€ phat
sinh ra mot dang nang lugng con goi la giai
phong an nhiét (Latent Heat — LH). Lugng mua
di toi mat dat 13 két qua ciia mot chu trinh phic
tap bao gdm mot loat cac qué trinh dién ra tir khi
hinh thanh giot nuéc trong may cho dén khi roi
dén mat dat va phan 16n déu lién quan dén qua
trinh giai phong an nhiét (ngung tu va dong
bang 14 qua trinh giai phong an nhiét con nguoc
lai bdc hoi va su tan chay 1a qua trinh iy ning
lugng tir moi truong). Cuong do mua (rain rate)

S6 thang 11 - 2016



R c6 thé duoc gia dinh ty 18 thuan véi giai phong
an nhiét { AyH)trong d6 luong an nhiét co thé
xac dinh gian tiép tir sy thay d6i vé nhiét 46 AT
ctia khi quyén. Khi xem xét mot duong di [ tuy
y mot hat mua, tir khi hinh thanh tai /2 va tdi mat
dat tai Ig co thé duoc xdy dung nhu phuong
trinh lién hé véi toc do giang thuy nhu sau:

ig
R e | s (1)

‘i
Puong di / ciing ¢ mbi lién hé véi thoi gian
t 1a thoi gian lwong mwa dén dugc mat dat. Ngay
ca khi mé hinh khong thé mé ta toan bd qua
trinh hinh thanh mua, mot moi quan hé nhu
(cong thire (1)) c6 thé mo ta mbi qua trinh hinh
thanh nay. Vi vy an nhiét duoc giai phong co
thé xac dinh d& dang qua gia s6 (increment) ctia
gia tri nhi¢t 40 ATyg, tang lén (/) tuy thude
vao ty 1€ lwong mua moé hinh theo cong thure:
AT un =10 1 :& AL, n= (: aos )

N Tl

2)

@ 12 hé s6 ti 1¢ giita lugng mua quan tric va
lugng mua tr mo6 hinh (Ross, Rmod). Qué trinh
hinh thanh mot hat mua roi trong khi quyén rat
phuc tap, tuy nhién béng cach don gian hoa
thong qua gia dinh rang toan bd qué trinh hat
mua roi la bén trong mot cdt va mdt bude thoi
gian duy nhét, khi d6 lugng mua ty 1& véi tich
phan theo chiéu thang dtng ciia 4n nhiét duoc
giai phong. Pay la gid dinh co ban cta phuong
phap dong héa giam du dai lwong an nhiét La-
tent Heat Nudging (LHN) dugc ap dung nghiép
vu tai Téng cuc Khi tugng buc [5].

2. Thir nghiém

2.1 Mé hinh bit thiiy tinh phén gidi cao
COSMO

Pau nhimg nam 1990 co quan thoi tiét Puc
(DWD) cho thiy rang nhu cau vé du bao thoi
tiét trong tuong lai s& phai giai quyét yéu cau
mo phong thoi tiét v6i quy mé ddi luu. Piéu nay
yéu cau kich thude ludi nhé hon ma khong thé
dat duoc béng cach su dung mo6 hinh Deutsch-
land (DM), m6 hinh hoat dong tai thoi diém do.
DM la mot mé hinh thay tinh va cé nhiéu han

NGHIEN CUU & TRAO POI

ché boi cac 1y do vat 1y va kich thudce ludi 16n.
Vi vay DWD quyét dinh phat trién mot mé hinh
phi thuy tinh méi, Lokal model (LM). LM thay
thé DM 12 m6 hinh dy béo thoi tiét hoat dong
vao thang 12 nam 1999 va sau mot sb cai tién
mot s6 khia canh da dap tmg duoc sy mong doi.
Mo hinh COSMO 1a mé hinh khu vuc han ché
phi thity tinh mé phong thoi tiét. N6 duogc thiét
ké cho ca hai hoat dong du bao thoi tiét sb va
cac ung dung khoa hoc cho quy md mesg , 2
M6 hinh COSMO dua trén phuong trinh nguyen
thuy thuy nhiét dong lyc hoc mo ta dong chay
nén trong khi quyén am. Cac qua trinh vat ly
duoc dua vao dé tham sb hoa. Bén canh mé hinh
du bao, c6 mot sb thanh phén duoc bd sung nhu
ddng hoa sb lidu, ndi suy diéu kién bién tir mod
hinh chinh va hau xtr Iy cac hé théng phy dé
chay cac mo hinh s6 tri, md hinh khi hau hodc
cho céac truong hop nghién ciu.

2.2 86 ligu quan tric, diéu kién bién va
truong hop thir nghiém

S liéu quan tric dugc str dung trong nghién
cuu bao gém cac quan tric bé mat tai Viét Nam
(180 tram Synop). S6 liéu diéu kién ban dau va
diéu kién bién duoc 14y tir phan tich va du bao
ctia md hinh ICON ctia DWD (thay thé cho mo
hinh GME tir nam 2013). Truong hop nghién
ctru 1a &p du bao 00Z ngay 25 thang 7 ndm 2015
trén khu vuc Quang Ninh. Pay 1a dot mua 16n
lich sur xay ra tai Quang Ninh noi riéng va la dot
mua 16n dién rong dién ra & hau hét cac tinh Béic
Bo. Su ton tai ciia mot vung th:?ip trén khu vuc
bién Pong Bic (hinh 1a) dan t6i hé qua mua rat
to trén khu vuc nay trong nhiéu ngay lién tiép.
Mic du cac mé hinh sb tir quy mé toan ciu dén
khu vuc dén dy bao dugc mua giai doan nay tuy
nhién lugng mua du bao duoc déu thép hon rét
nhiéu so v6i quan tric trén khu viuc Dong Bic.

Vé cAu hinh thir nghiém, d6 phan giai cia mo
hinh COSMO dugc thiét 1ap ~ 0.0625 (7km)
theo chiéu ngang va gdm 51 muc theo phuong
thang dimg. Ba truong hop thir nghiém bao gom
chua c6 dong hoa (control), chi dong hoa 6 lidu
Synop (lay ca dp 00z va 06z) va dong hoa két
hop déng thoi Synop va radar (sb liéu quan tréc
tir 3 radar phia bac: Viét Tri, Phu Lién va Vinh)
da duoc thuc hién.

TAP CHI KHi TUQONG THUY VAN
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Hinh 1. Ban do phan tich synop bé mdt (a), quan trdc mua tich iy 6 tiéng (b), sé liéu radar mién
bdc (c) va toc do mua woc luong twr radar (d) dwa vao thu nghiém dong hoa op 00Z

ngay 25/7/2016

3. Két qua thir nghiém

Hinh 2. Truong gié mé hinh ban dau (a) khi chua cé dong héa (control, dé) va sau 24h
(b) co dong hoa so liéu synop (xanh da troi) va co dong hoa ca so liéu radar (xanh la cdy).
Minh hoa twong tw cho truong dia thé vi muc 850hPa (c) va myc 500hPa (d)

TAP CHi KHi TUQNG THUY VAN
S6 thang 11 - 2016



Trong hinh 2 minh hoa truong gié cua mo
hinh ba dau khi chua c6 dong hoa va sau 24h tich
phan. Ta thdy 16 duoc tac dong cua dong hoa ctia
ting loai s6 liéu dén truong gio sat bé mit trong
hinh 2 (b) v6i mau xanh da troi 1a truong hop
ddng hoa s liéu Synop va mau xanh 14 ciy khi
két hop ca hai loai sé liéu quan tric. Trong hinh
2d cho thay kha ning lan truyén thong tin cua
ting loai quan tric tir muc 850hPa dén muc cao
hon 500hPa trong md hinh sau 12h tich phan.

Trong hinh 3 dua ra lugng mua tich 1ty 48h
trong hai truong hop dong héa s liéu quan tric
Synop va két hop sb liéu radar va hiéu cua hai
truong du bdo nay véi truong hop khong st

= krmbarebcd bl

c)

o BT
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dung quan tric (control). Ta thiy rang hiéu ing
ctia s6 liéu quan tric radar thé hién rat 16 thong
qua viéc tang lugng mua tich 1y trén khu vuc
phia Pong Bic tir 50-80mm/48h. Pay ciing 1a
nhing thay di tich cuc. Ngoai ra co thé thay,
v&i viée cap nhat truc tiép truong mo hinh béng
s6 lidu quan trac va radar da cho thay hiéu ting
tac dong dén du bao co thé kéo dai dén han 24h
- 48h trong nhiing thir nghiém ban dau va kha
khac so voi cac phuong phap dong héa bién
phan véi nhitng hiéu tng do quan tric dua vao
thuong bi mo di sau khoang 12 - 24h tich phan
cua mo hinh.

Hinh 3. Dy bdo muwa 48h sir dung so liéu synop (a) va radar (b) va hiéu giita sir dung riéng sé liéu
quan trac bé mat va khong co quan trac (c) va so liéu quan trac radar va khong co quan trdac (d)

4. Két luan

Nghién ctru da trinh bay chi tiét phuong phap
d6ng héa s lidu radar cho mo hinh bat thity tinh
phan giai cao COSMO dang dugc ap dung trong
nghiép vu tai Téng cuc khi tugng Lién Bang Dtic
(DWD) va ting dung dy bdo mua trén khu vuc
Bic BO.

Céc thtr nghiém nudging s liéu tham sat dia
phuong cho thay kha nhay véi cac bién truong
cua mod hinh va cd mua du bdo. Trong 6h tich

phan dyu bao ban dau, cac thu nghiém voi s6 liéu
radar cho thay ving mua ctia mé hinh lién hé
chit ché véi cac ving mua quan tric tir radar.
Mua dy béo (tir han 6h dén 48h) thay d6i rd
trong thir nghiém véi s6 liéu radar thay vi chi sir
dung s6 liéu bé mat don thuan. Vi viée bd sung
céc radar Doppler thé hé méi cho khu vuc Bic
B0 trong giai doan 2015 - 2020 s& cho phép ung
dung WRFDA dé nghién ciru dong héa vio mod
hinh phan giai cao. Ngoai ra hoan toan c6 kha

TAP CHI KHi TUQNG THUY VAN
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nang tan dung cac s6 liéu quan tric radar hién c6
& mién bac dé dua vao cai thién chat luong.
Mot trong nhiing hudéng nghién ctru c6 kha
nang mo rong véi Tong cuc Khi twong Purc 1a
van dé thir nghiém ddng hoa s liéu mua uéc
luong tir vé€ tinh (vi du $6 lieu GSMaP cua JAXA
— Nhat Ban) vao mé hinh COSMO. M6t han ché
chinh cua s liéu mua ude luong tir vé€ tinh 1a tan
s6 thwa hon rat nhiéu so voi radar (trung binh 1h
tur v¢ tinh so véi 5 - 10p tir radar). Tuy nhién khi
v¢ tinh Himawari da dua vao nghi€p vu tir nam

2016 sé& cho phép tang duoc tan sé udc luong
mua 1én 10p va hoan toan kha thi khi dua vao
mo hinh thong qua phuong phap Nudging. Bén
canh do, viéc bo sung siéu may tinh trong giai
doan 2017 - 2020 s€ iing dung dugc cac mod hinh
khu vuc & quy mé ddi luu (dudi 2 km) va cho
phép dua dugc nhidu thong tin quan tric phan
giai cao nhu radar cho md hinh, qua d6 tang kha
nang ndm bat, du bdo duoc mua 16m, mua 16m
cuc bo.

Loi cam on: Bai bdo nay dwoc hoan thanh diwa trén sw hé tro tir Pé tai NCKH cdp Nha niede
“Nghién ciru tac dong cua bién doi khi hdu t&i su xam nhdp cua cac dot lanh va nong am bat thuong
trong mia dong & khu viee mién nii phia Bdc phuc vu phdt trién kinh té - xd héi” thudc chwong

trinh BDKH/16-20.
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ASSIMILATING RADAR DATA WITH NUDGING SCHEME AND ITS APPLICATION
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One of main sources causing errors of numerical weather models is initial condition and can be
eliminated by data assimilation. This study presents nudging scheme for assimilating radar data to
cloud resolved model COSMO (the operational model of Germany Weather Service) and its appli-

cation to Vietnam areas.
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PANH GIA TAC PONG BIEN POI KHi HAU PEN
NGUY CONGAP LUT KHU VUC NOI THANH HA NOI

La Dirc Diing - Trung tdm Khi tuong Thuy van qudc gia

doi khi hau (BPKH) dén nguy co ngap lut khu vuc ngi thanh Ha Ngi thong qua viéc

Bai bdo trinh bay viéc img dung mé hinh MIKE URBAN dé déanh gid tac dong cua bién

so sanh ban d6 ngdp lut xdy ra do trdn mira mot ngdy 1om nhat twong vmg véi cdc kich
ban hién trang va kich ban BDKH dé déc gia tham khao.
Tir khéa: MIKE URBAN, kich ban bién doi khi hdu, muea mét ngay 1om nhat, ngdp lut.

1. Mé dau

Thu d6 Ha Noi 1a trung tam chinh tri, kinh té,
van hoa, khoa hoc; dong vai tro quan trong bac
nhit dbi v6i su phat trién kinh té - x3 hoi, an ninh
- qubc phong cua ca nude. Qua trinh d6 thi hoa
trong sudt hai thap nién vura qua da bién Ha Noi
tré thanh mot trong nhitng thanh phd dong dan,
chiu nhiéu st ép. Co so ha tﬁng no6i chung, hé
thng thoat nude néi riéng dang bi qua tai. Cac
trdn mua lon va ngdp lut xdy ra ngay cang
thuong xuyén da va dang anh hudng nghiém
trong dén doi sdng sinh hoat va san xuét cua
thanh phd.

Tac dong cuia BPKH dén nguy co ngip ung
ctia thanh phé s& nhu thé nao trong tuong lai? Dé
trd 101 cau hoi nay chiing t61 da st dung mo hinh
MIKE URBAN xay dung cac ban d6 nguy co
ngap lut voi s lidu dau vao 1a mua mot ngay 16n
nhat (Xingy-max) tai tram khi twong Lang trong
diéu kién sb liéu quan tric hién trang va sb liéu
c6 xét dén tac dong cia BPKH. Gia thiét 1a mua
déu trén luu vyc va hé thong thoat nudc trong
tuong lai khong khac hién tai.

Mua mdt ngay lon nhét ung voi tan suét thiét
ké 10% va 1% da dugc xéc dinh tir chudi s lidu
quan tric mua hién trang va chudi s6 liéu mua
tinh toan theo kich ban BDKH phat thai trung
binh (B2) bang mé hinh chi tiét hoa thong ké
SDSM (Statistical Downscaling Model).

Céc ban dd nguy co ngap lut g véi cac tran
mua thiét ké xac dinh tir chudi s6 liéu tinh todn
theo kich ban BDKH Iya chon dugc so sanh voi
cac ban d6 nguy co ngdp lut ung voi cac tran

mua thiét ké xac dinh tir chudi s6 liéu hién trang.
Qua d6 rat ra két luan vé tac dong cua BbKH
dén nguy co ngdp lut khu vuc ndi thanh Ha Noi.

2. Phan tich, tinh toAn mwa m{t ngay lén
nhit khu vue nghién ciru

2.1. Mwa mgt ngay lon nhit wng voi diéu
kién hién trang

Nguyén nhan gay mua chu yéu cho ndi thanh
Ha Noi 1a do bao, ap thap nhiét doi, hoat dong
ctia gié mua Tay Nam hodc Pong Nam, bao két
hop v6i khong khi lanh va xody thuan tang cao.
Muia mua thudng bat du tir thang 5 va két thuc
vao thang 10. Tong luong mua trong mua mua
c6 thé chiém t6i 80 - 85% tong lugng mwa nam,
lugng mua thang 16n nhat c6 thé 1én t6i 700 -
800 mm, lwong mwa mot ngay 16n nhat cé thé
dat 350 - 400 mm.

Khu vyc ndi thanh Ha Noi c6 kha nhiéu diém
do phan bd rai rac khip dia ban thanh ph. Tuy
nhién dé dai dién cho diéu kién mua hién trang
khu v nghién ctru chiing t6i da lya chon chudi
s6 liéu quan tric mua mot ngay 16n nhét thoi ky
1975 - 2016 tai tram khi tugng Lang.

2.2. Mwa mgt ngay lén nhit irng véi diéu
kién bién déi khi hiu

Duéi sy huéng dan ciia PGS.TS. Nguyén Mai
Ding, chiing t6i d phdi hop véi cac dong nghiép
cua bai hoc Thuy loi st dung phﬁn mém chi tiét
hoa thong ké SDSM dé tinh toan lugng mua
Xingay-max tai tram Lang theo kich ban BDKH.
Phian mém SDSM la cong cu hd trg trong viée
danh gia su thay d6i khi hau ¢ quy mé dia
phuong, d3 duoc sir dung & nhiéu nude trén thé
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gidi. Bo TN&MT ciing di sir dung phdn mém
nay trong xay dung kich ban BPKH cong b
ndm 2012. SDSM da duoc hiéu chinh véi s6 liéu
mua ngay quan trac tir 1975 - 1995 va kiém dinh
v6i s6 liéu mua ngdy quan tric tir 1996 - 2010 tai
tram Lang. Két qua hiéu chinh va kiém nghiém
chi thdy SDSM moé phong kha tét luong mua
X ingay-max V& Xongay-max [ 1]. MO hinh dugc stir dung
dé tinh toan lwong mua mot ngay 16n nhat tur
2011 dén 2099 twong tmg véi kich ban BDKH
phat thai trung binh. Pay 1a co s& cho viéc phan
tich tan sudt va xay dyng mo hinh mua thiét ké
trong bdi canh BPKH, lam dau vao cho cac mo
hinh d4nh gia tac dong cia BDKH dén ngap lut
khu vuc ndi thanh Ha Noi.

Duéi day 1a két qua nghién ctru, danh gia tac
dong cia BPKH dén luong mua va nguy co
ngap ung tai khu vuc ndi thanh Ha Noi.

3. Tinh mwa mdt ngay 16n nhét khu vuc
nghién ctru tng véi cac tin suit thiét ké

Dé xac dinh mua mot ngay 16n nhat Gng véi
céc tan suét thiét ké 10% va 1% chiing toi da tién
hanh xay dung cac dudng tin sudt mwa mot ngdy
16n nhét véi sb lidu thue do (con goi la chudi sb
liéu hién trang) va chudi s6 lidu thue do két hop

chudi s6 liéu tinh toan theo kich ban BPKH kich
ban phat thai trung binh dén nam 2050 va nim
2100. Tt d6 xac dinh duoc lvgng mua mot ngay
16n nhat twong tng véi cac tan suat P = 10%
(Xp10%) va P = 1% (Xpi1%) cho ca hai kich ban
hién trang va xét dén tac dong cua BDKH.

- Trudng hop 1: Xay dung 03 dudng tan suit
twong (g v6i 03 chudi sb lidu 1a: chudi sb lidu
hién trang (1975 - 2010), chudi s6 liéu tinh toan
theo kich ban BDKH B2 dén giita thé ky 21
(2011 - 2050), chudi sé liéu tinh toan theo kich
ban BPKH B2 dén cudi thé ky 21 (2051 - 2100).

- Trudng hop 2: Xay dung 03 dudng tan suit
twong Gmg v6i 03 chudi sb lidu 1a: chudi sb lidu
hién trang (1975 - 2010), chudi s6 liéu hién trang
va chudi s6 li¢u tinh toan theo kich ban BDKH
B2 dén gitra thé ky 21 (1975 - 2050), chudi sb
lidu hién trang (1975 - 2010) va chudi sb liéu
tinh toan theo kich ban BPKH B2 dén cudi thé
ky 21 (2011 - 2050).

Céc duodng tan suit Gmg vai cac trudng hop
duogc xay dyng bang phan mém FFC2008. Duéi
day 1a két qua tinh toan lugng mwa mot ngay 16n
nhét tuong ing voi cac tan sudt P = 10% va P=
1% theo hai truong hop noi trén.

Bdng 1. Thong ké lwong mira mot ngay om nhdt twong ting véi cdc tan sudt
P=10% va P= 1% theo truong hop I

ChuEd b lign

{1075 - 20107

{2011 - 20507

{2051 - 2100}

XIII L2

21%,0

2308

il o

XIII%

3305

342,2

358,8

Bdng 2. Thong ké lwong mira mot ngay om nhdt twong iting véi cdc tan sudt
P=10% va P= 1% theo truong hop 2

Chmd s lign

£1075 - 20103

f10775 - 20507

(1075 - 21007

XP10%

2180

2312

2500

XP1%

3305

Fl 4

356 ,3

Trén co s¢ phan tich cac trdn mua gay ngap
ung cho khu vuc Ha N§i cta cac tram trong cac
nam nhu 1978, 1984, 1993, 2001, 2003, 2006 va
2008 thdy rang cic trdn mua nay thuong co
cuong d6 mua rat 16n va kéo dai trong khoang 1
dén 2 ngay. Tran mua xay ra ngay 31/10/2008
duoc lya chon la tran mua dai biéu vi ¢o téng
lugng vao khoang 391mm, cudng do 16n nhat

TAP CHi KHi TUQNG THUY VAN

khoang 70 mm/h, kéo dai lién tuc trong ngay véi
cuong do trung binh 20 mm/h; gdy ngap ung
nghiém trong trén thu d6 Ha Noi. Cac tran mua
XP10% va XP1% theo phuong an 2 (Bang 2)
dugc str dung va thu phong theo tran mua dai
biéu dé 1am bién dau vao cho mo hinh mé phong
ngap lut MIKE URBAN.

Du6i day 1a mot s6 mo hinh phan phéi mua
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mot ngay 16n nhat ing véi chudi s6 lidu hién BDKH tmg vai tan sut P=10% va P = 1%.
trang va chuoi s6 liéu xét dén anh hudng cua

o Liwgng muwa mét ngay lén nhit ieng véi tan suit P=10%
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Hinh 1. Phdn phéi mwa I ngay I6m nhdt img véi chudi s liéu hién trang
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Hinh 2. Phdn phéi mwa 1 ngay 1ém nhat xét dén BDKH
o Luwgng mwa mjt ngay lén nhit ieng véi tan suit P=1%
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Hinh 3. Phdn phéi mwa I ngdy 16m nhdt img véi chudi s liéu hién trang
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Hinh 4. Phdn phoi mua 1 ngdy [ém nhat xét dén BDKH
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4. Panh gia tac dong bién doi khi hau dén
ngap lut thanh phé Ha Noi

M6 hinh MIKE URBAN dugc str dung dé
xdy dung ban dd ung ngap thanh phd Ha Noi
trong diéu kién hién trang va trong diéu kién
BDKH [2].

B thong s6 m6 hinh MIKE URBAN d3 duoc
hiéu chinh v&i sb lidu ngdp do mua lon trong dot
mua tir ngay 17 - 18/8/2012 va kiém dinh véi dot
mua ngdy 8 - 9/8/2013. Két qua hiéu chinh va
kiém dinh mo hinh khé t5t vé6i sai s6 tuyét dbi
- 0,08 cm,
turong duong véi sai s6 trong doi khoang 5% -
15% [3]. M6 hinh sau khi hiéu chinh va kiém
dinh dugc ap dung dé tinh toan ngap lut khu vuc

d6 sau ngap nam trong khoang 0,01

noi thanh thanh phé Ha Noi voi cac kich ban
mua nhu sau:

- Ngap lut khu vuc nghién ctru véi cac tran
mua ung voi tan sudt thiét ké P = 10% xac dinh
tir dwdng tin suat dugc xay dung tir chudi s6 liu
hién trang va chudi sb liéu co xét dén anh huodng
BDBKH.

o 1
Il thich —|I _. ]
- --"_,-"J + =
- L e -
ni-n= _\\\_\___.-\. .

Hinh 5. Ban do nguy co ngdp lut Ha Noi vmg
V6i s6 liéu hién trang twong g véi tan sudt
thiét ké P= 10%

TAP CHi KHi TUQNG THUY VAN

- Ngap lut khu vuc nghién ctru véi cac tran
mua tng véi tan suat thiét ké P= 1% xac dinh tir
dudng tan sudt dugc xay dung tir chudi sb lidu
hién trang va chudi s6 liéu co xét dén anh huong
BDbKH.

Duéi déy 1a cac két qua tinh toan ngép lut cua
mo hinh.

4.1. Két qua mé phéng ngdp véi muwa tin
sudt 10%

C6 thé nhan théy v6i chudi s6 liéu mua thuc
do tor nam 1975 - 2016, tinh todn gia tri luong
mua 1 ngay lén nhit 10% rdi phan phéi mua gio
dé mo phong, duoc két qua ban d6 ngép lut nhu
hinh cac hinh phia du6i. Khu vuc ngap chi yéu
xay ra nhimg tuyén phd: Hoang Minh Giam,
Quan Nhan, phé Cu Loc, Truong Chinh, Vinh
-0,5 m.
D6 siu ngap chu yéu tir 0,05 - 0,1m. Vi s6 lidu

Hung va mot s6 diém khac ngap tir 0,1

mua 1 ngay 16n nhat nim 2050 dya trén kich ban
bién d6i khi hau dugc phan phbi ¢é mo phong,
két qua mod phong ban d6 ngap lut nhu hinh 4.
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Hinh 6. Ban do6 nguy co ngdp lut Ha Noi c6 xét
dén tac dong BDKH dén nam 2050 twong iing
Véi tan sudt thiét ké P= 10%
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Hinh 7. Ban d6 nguy co ngdp lut Ha Néi ¢6 xét
den tac dong BDKH dén nam 2100 vng voi tan
suat thiet ke P= 10%

Hinh 8. Ban d6 nguy co ngdp lut Ha Ngi iimg vdi s6
liéu hién trang tuong ung voi tan suat thiét ke P= 1%
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So véi kich ban hién trang, ban dd ngap lut
v6i kich ban bién d6i khi hau nam 2050 ting kha
nhiéu vé& dién tich ngap, nhung d6 sau ngap chu
yéu van tir 0,05 - 0,1 m. Cac diém ngap tir 0,1 -
0,5 m chu yéu & mot s6 diém nhu khu d6 thi
Ciputra, Khu d6 thi Tay H) Tay, duong Hoang
Qudc Viét, dwong Lidu Giai, chan cau Vinh Tuy
doan Minh Khai. V61 kich ban mwua nam 2100
thi c6 thé thay ngap lut ¢ noi thanh Ha Noi ting
ca vé dién tich ngdp va ca do sau ngap. bo sau
ngap chu yéu tir 0,1 - 0,5 m. Mot sé diém ngap
nang tir 0,5 - Im. M6t s6 diém ngap sau nhu khu
d6 thi Ciputra (1,5 m), khu d6 thi Tay Hd Tay
(1,0 m), dudng Nguyén Van Huyén (1,0 m),
duong Liéu Giai (1,1 m), duong Nguyén Thi
Dinh (0,8 m) va nhiéu diém ngap trén 0,5 m.

4.2. Két qud mé phéng ngdp véi mwa tin
sudt 1%

Hinh 9. Ban do nguy co ngdp lut Ha Ngi ¢6 xét dén
tae dong BPKH dén nam 2050 tiong ing véi tan
sudt thiét ké P= 1%

Bang 3. Thong ké dién ngdp va dé sau ngdp qua cdc kich ban

Kich bdm Dintch béadungiyp | Péadiwngp
nZhp phébin () | Bo uhé fw)
(he)y
Chudi s 1ien P = 10% 610,35 0,05-0,1 0,08
hign trang P=1% 201 4,0 0,1-0,5 0,33
Ctmdi b 1idn xét dén P = 10% 1043,0 005-0,1 0,004
BEKH dén 2050 P=1% 3545,0 0,1-0,5 0,45
Ctmdi sh lidn xét dén P =10% 1208,2 0,1-0,5 0,48
BBKH dzn 2100 P=1% 4055,0 0,5-1,0 0,08
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Hjnh 10. Ban do nguy co ngdp lut Ha Noi co xét
déen tac dong BDKH den ’ndn} 2100 twong ung voi
tan suat thiet ké P= 1%

Két qua mo phong ngép lut vai bién dau vao
1a mua tuong tng tan suat 1% cho thay dién tich
ngap va do sau ngap déu ting dang ké d6i vai
kich ban hién trang cling nhu nam 2050 va 2100.
Véi kich ban 2100, xuat hién kha nhiéu tuyén
duong voi muc ngap 0,1 - 0,5 m tham chi ngép
xap xi 1 m & nhiing ving thap.

Két qua md phong ngap lut thanh phd Ha Noi
qua céc kich ban cho thay tac dong rd nét cua
bién d6i khi hau dén tinh hinh ing ngap d6 thi.
Dién tich ngap theo kich ban 2010 gap d6i so v6i
kich ban hién trang v&i murc ngap 0,1 - 0,5 m
chiém phan 16n Gmg tan suat 10% va gap 1,5 lan

mirc ngdp hién trang v6i mua tan suit 1%
(Bang 3).

5. Két luin

C6 thé danh gia tac dong cuia BPKH dén
ngdp lut cho ndi thanh Ha Noi noi riéng, cac do
thi khac & Viét Nam noi chung bang cach st
dung md hinh MIKE URBAN véi bién dau vao
14 chudi s liéu mua ngay 16n nhét thuc do thong
ké nhiéu nam va s6 liéu mua ngay 16n nhit tinh
toan tuong tng theo kich ban BDKH khac nhau.
Muc dinh chinh ctia ching t6i 1a gidi thi¢u mot
cach tiép can md&i nham danh gia tac dong cua
BPKH dén ngap lut d6 thi ¢ Viét Nam. Cac két
qué tinh toan trong bai bao nay chi dé tham khao.
Dé nang cao do tin cdy cua cac két qua tinh toan
phuc vu qui hoach do thi thi phai chu y xur 1y cac
sb lidu dau vao bao gém: mua, hé théng thoat
nudce, dia hinh, sir dung dat v.v. Mat do diém co
s6 liéu mua phai du day dé chinh x4c hoa luong
mua binh quan luu vuc. Hé théng thoat nudc, dia
hinh, st dung dat phai du chi tiét va chinh xac,
phai dong bo véi didu kién khi hau va gin lién
v6i cac qui hoach dén nam 2050 va 2100.
Trong tuong lai néu c6 sé liéu mua tinh toan
tuong tng cac kich ban bién ddi khi hau tai tram
Ha Noi, Ha Pong, Hung Yén. .. dé tinh toan mua
binh quan luu vuc cho khu vuc nghién ctru thi
s& dua ra két qua chinh xac hon vé anh huong
ctia mua theo kich ban BDKH dén ngap lut Ha
Noi.
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ASSESSMENT OF CLIMATE CHANGE IMPACT ON FLOODS RISK
IN THE INNER CITY OF HANOI

La Duc Dung - National Center for Hydro-Meteorological Forecasting

Abstract: This paper presents the application of MIKE URBAN to assess impacts of climate change

on the flood risk in the inner city of Hanoi by comparing flood maps caused by the largest one-day rain-

storm events of current scenarios and climate change scenarios.
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NGHIEN CUU UNG DUNG MO HINH THUY VAN TRONG
MO PHONG DU BAO QUA TRINH DONG CHAY CAN
CHO CAC HO CHUA TREN LUU VUC SONG SE SAN

Phiing Tién Diing', Poan Quang Tri', Piao Ngoc Hiéu?

'Trung tdm Dy bao KTTV Trung wong
2Truong Pai hoc Thuy loi

cho mé hinh thiyy van NAM, két hop diéu tiét ho chiva dé dir bdo qud trinh dong chay dén

Nghién ciru da ung dung san pham muwa dw bao cua mé hinh so tri han vira lam dau vao

cdc ho chira va cac tram thuy van khong che trén luu vuc song Sé San. Keét qua hiéu

chinh va kiém dinh mé hinh chi ra sw twong dong vé pha va bién dg dao déng giiva luu lwong tinh
toan va thue do. NSE, RSR va PBIAS dwoc st dung dé danh gia chat lwong hiéu chinh, kiém dinh
va duw bao lvu luong dén cdc hé va vi tri cac tram thuy van. Két qua danh gia hiéu chinh, kiém dinh
miia can nam 2012, 2014 cho két qua kha tot va du bdo thir nghiém niam 2016 cho thdy chat lwong
duw bao luu luong dén cac ho dadwoc cdi thién. Day co théla mét cong cu hiéu qua phuc vu 16t cho

cong tac dy bao nghiép vu trong twong lai.

Tur khoa: Sé San, Mo hinh thuy van, Mo hinh 56 tri han vira

1. Mé dau

Nghién ctru du bao thuy van han vira, han dai
trén thé gioi hién nay van dang 1a mot linh vuc
héip dan cho cac nha khoa hoc, dic biét la van dé
nang cao chét luong du bao va kéo dai thoi gian
du kién. Cac phuong phap du bao han vira c6 thé
chia lam ba nhom chinh nhu sau: (1) Phuong
phap hoi quy; (2) Phuong phap nhan dang, tuong
tr, thong ké khach quan va xac suét; (3) Phuong
phap mé hinh toan. Cac nghién ctru dic trung vé
cac phuong phép co thé dugc tong két nhu sau:
Walter va cs [1] da st dung mo hinh thiy van
MGB-IPH d¢ du bao dong chay trung han cho
song Paranafba ¢ Brazil. M6 hinh thuy van la cac
mé hinh mwa dong chay thong sb tip trung
SIMHYD [2]), mé hinh ban phan bd TOP-
MODEL [3], va mé hinh phan phdi day di SHE
[4]. M6 hinh mua dong chay thong s tap trung
mac du don gian va dugc su dung rong rai bdi
chung c6 thé d& dang hiéu chinh va c6 thé du bao
dong chay trén luu vuc véi do chinh xac cao [5].

Dé kéo dai thoi gian du kién, viéc két hop cac

san pham du bao tir m6 hinh sb tri voi d6 phan
giai cao dang ngay duoc ap dung pho bién. Viéc
ap dung san pham mua dy bao tir Trung tam dy
bao thoi tiét han vira Chau Au (ECMWF) lam
dau vao cho cac md hinh thuy van dang duoc ap
dung tai Trung tdm Du bao Khi tugng Thuy van
Trung wong trong thoi gian gan day da gop phan
cai thién chét lugng du bao trong cac ban tin.
Viéc g dung cdc mo hinh thily vin thong s6
tap trung nhu TANK (Nhat Ban), NAM (Pan
Mach) da duoc trién khai trong cong tac dy bao
va budc dau tng dung mo hinh thiy van thong
s6 phan b6 MARINE (Phap), WETSPA (Bi) va
cac mo hinh thay luc tién tién nhu HECRAS, bo
mo hinh MIKE [6, 7], m6 hinh IMECH-1D. Tuy
nhién, trong bai bdo nay mod hinh thuy van
MIKE-NAM dugc lya chon va ung dung trong
md phong dy bdo qué trinh dong chay can cho
cac hd chira trén luu vuc song Sé San. Hién nay,
cong tac du bao dong chay dén phuc vu cac hd
chira dang rat kho khin do c¢6 sy tham gia diéu
tiét ciia cac ho trén hé thong song Sé San nhu:
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Pleikrong, Ialy, S€ San 3, Sé San 3A, Sé San 4 va
Sé San 4A. Muc dich cta nghién clru nay bao
goém nhitng ndi dung chinh sau: (1) Ung dung
dugce mo hinh thity vin MIKE-NAM trong dién
toan dong chay dén cac hd, cac tram thuy vin;
(2) Hiéu chinh, kiém dinh tim ra bo thong s6 phu
hop cho mé hinh; (3) Kiém dinh chét luong dy
bao dén cac hd.

2. Phwong phap nghién ciru va tai li€u thu
thap

2.1. Tong quan khu vwe nghién ciru

Song Sé San 1a mot trong cac nhanh 16n cua
luu vuc ha du song Mé Kong. Song S€ San dugc
bat ngudn tir viing nui cao Ngoc Linh tinh Kon
Tum thudc phia Bic Tdy Nguyén cua Viét Nam,
chay sang Campuchia va sau nhap voi ha luu cac
song Srépdk, SeKong sau do nhap vao song Mé
Kong ¢ Strung Treng. Trén lanh thd Viét Nam,
song Sé San nam trén 2 tinh Kon Tum va Gia Lai
v6i chiéu dai 230 km, dién tich luu vue 11.620
km?. Luu vuc ¢6 toa do dia 1y 13°45° - 15014 vi
d6 Béc; toa d6 107°10° - 108°24” kinh d6 Pong
(hinh 1). S6ng S€ San c6 mat do ludi song vao
loai trung binh. D6 vao dong chinh Sé San ¢6 27
nhanh séng sudi 16n nho, nho nhat 1a subi Déc
Mi c6 dién tich luu vuc 1a 20 km® va 16n nhét 1a
luu vuc song Pak Bla c6 dién tich luu vuc la
3507 km?2 Nhitng nhanh do vao dong chinh Sé
San phai ké dén 1a cac nhanh: Dak PSi, Dik Bla,
Krong PoCo, Sa Thay, Pik To Kan.

2.2. Co s¢ Iy thuyét ciia mé hinh

M0 hinh thiy van dugc su dung trong nghién
ctru nay la mo hinh mua - dong chay NAM, méo
hinh duoc phat trién tai Vién K§ thuat thiry dong
luc hoc tai truong Pai hoc K¥ thudt Ban Mach
[8]. M6 hinh nay 1a mot phan ciia hé thong mo
hinh mét chiéu trong séng & moé phong qua trinh
mua-dong chay tai cac luu vuc. M6 hinh NAM
da duoc ap dung cho mot sb luu vuc trén thé
gi6i, dai dién cho nhiéu ché d¢ thuy van va diéu
kién khi hau khac nhau. Fleming [9], Kjelstrom
va Moffat [10], Arceluc [11], Shamsudin va
Hashim [12] va nhiéu nha nghién ctru khac ciing
da sir dung mo6 hinh NAM trong dién toan mua-
dong chay trén Iuu vyc. M6 hinh NAM duogc xay
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dung trén nguyén tic sip xép 4 bé chua theo
chiéu thing dimg va 2 bé chira tuyén tinh nim
ngang. Cac loai bé chira c6 thé ké dén bao gom:
(1) Bé chira tuyét tan; (2) Bé chira mat; (3) Bé
chura tang dudi; va (4) Bé chira ngam. Trong tng
dung hién nay, chin thong s quan trong nhat ctia
mo hinh s€ dugc xac dinh trong qua trinh hi¢u
chinh. Mot thuét toan toi wu hoa duoc ap dung
cho viéc chuan tham sb trong mé hinh NAM.

2.3. Thong ké dinh gid mé hinh

Trong nghién ctru nay, ba chi sé NSE (Nash-
Sutcliffe efficiency), PBIAS (Percent bias) va
RSR (RMSE-observations standard deviation
ratio) dugc sir dung dé so sanh, danh gia chat
lugng dudng qua trinh tinh toan va thuc do tu
mo hinh.

NSE, PBIAS va RSR duoc tinh toan nhu theo
cac cong thue (1, 2, 3).

% (Y.tt _Y‘tdjz (1)
. 1 1
NSE =1- 1=l 5
5 (Y'td _YTB)
-1
n
td ttj
Y." -Y." |*100
Y (2)
PBIAS =1-
% (Y'tdj
i=1° !
% (Y.td _Y.ttjz
RoR = RMSE__ Vit @ 3)
STDEVy, 2
0bs % (Yitd _YTBJ

Trong do: Yi* 1a gia tri m6 phong thir i cho céac
thanh phan dang dugc danh gia; Y9 1a gia tri
thuc do thir i cho cac thanh phan dang duoc danh
gia; Y™ 1a gid tri trung binh thuc do; va n 13 tong
sb gia tri thuc do.

V6i nhitng tiéu chi danh gia chit luong cho
mdi loai chi s§ dugc trinh bay trong bang 1. M6
hinh ¢6 thé duoc danh gia 1a “dat” néu NSE >
0,5, RSR > 0,6, va dit liéu quan sat cho su khong
chéc chin dién hinh néu PBIAS > +25% dbi véi
dong chay. Nhitng danh gia nay s& dugc diéu
chinh cy thé trong phan tinh toan hi¢u chinh va
kiém dinh mé hinh trong phan tiép theo.
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2.4. Co so dir liéu sir dung

Trong nghién ctru nay sir dung sd liéu tir tir
nam 2012 - 2016:

S6 lidu khi tugng: Su dung sb liéu mua, boc
hoi 6h ctia 17 tram do mua, va 4 tram khi tugng
Kon Tum, Péc T0, Ialy va Pleiku trén luu vuc.
S6 lidu mua s6 tri tir m6 hinh han vira Chau Au
(ECMWF) phuc vu 1am dau vao cho mé hinh
thuy van NAM.

S6 lidu thuy van: Str dung s6 liéu cta 4 tram
thuy van phuc vu cho qua trinh hiéu chinh va
kiém dinh mé hinh bao gdm: Kon Plong, Kon
Tum, Bac Mt va Dic Té.

S4 liéu dija hinh: st dung ban dd sb do cao
(DEM) cho toan bg luu vue S€ San ti 1€ 1:25.000
phuc vu cho vi¢c phan chia luu vuc trong mo
hinh NAM.

3. Phan tich két qua va danh gia

3.1. Pdnh gid chit lwong hi¢u chinh va
kiém dinh mé hinh tai cdc tram thiiy vin

Dua trén nguén s6 liéu diéu tra, do dac, méd
hinh duoc hiéu chinh va kiém dinh cho hai thoi
ky mua can nam 2012 va 2014 véi thoi gian du
kién tir 1/4 - 30/6 cac nam (hinh 2). Trong d6 4
tram thuy van dugc su dung dé hiéu chinh va
kiém dinh mo hinh bao gém: Dac Mét, Pac To,
Kon Plong va Kon Tum. D¢ d4nh gia chat lugng
cua qua trinh hi¢u chinh va kiém dinh ba chi tiéu
NSE, RSR va PBIAS dugc 4p dung dé danh gia
sai s6 giita duong qua trinh luu luong tinh toan
va thuc do tai vi tri cac tram. Theo nhu ti€u chi
danh gia chét luong cho céc chi sé duoc thong ké
trong bang 1, m6 hinh NAM mo phong qua trinh
dién toan dong chay kha tét v6i chi sé NSE cho
ca hai qué trinh hiéu chinh va kiém dinh dao
dong tir 0,85 - 0,92 (rat tdt). Gia tri RSR thay dbi
tr 0,006 - 0,24 < 0,5 trong ca hai qua trinh hi¢u
chinh va kiém dinh, so sanh véi tiéu chi danh gia
chét lwong mo hinh cho két qua rét tét. Gia tri
PBIAS dao dong tir -0,3% - 2,96% cho qua trinh
hi¢u chinh, tu -3,06% - -0,22% cho qué trinh
kiém dinh (bang 2). Mirc d6 trung binh cia céac
gi4 tri mo phong dong chay duoc danh gia rat tot
(PBIAS <=10) trong ca hai qua trinh hi¢u chinh
va kiém dinh. Bo thong sé hiéu chinh va kiém
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dinh mo6 hinh NAM duoc trinh bay trong bang 4.

3.2. Ddnh gid chit lwong hiéu chinh, kiém
dinh va dw bdo luu lwong dén cdc ho

Qué trinh hiéu chinh va kiém dinh luu luong
dén cac hd cling dugc thyc hién cho hai thoi ky
mua can nam 2012 va 2014 (hinh 3). Két qua
danh gia hiéu chinh va kiém dinh luu lugng dén
cac ho Plei Krong, Ialy, S& San 4 va S€ San 4A
cho két qua NSE dao dong tir 0,85 - 0,93 (rat tét).
Gié tri RSR thay dbi tir 0,02 - 0,18 < 0.5 (rit t6t)
trong ca hai qua trinh hiéu chinh va kiém dinh
mo hinh. Gia tri PBIAS dao dong tur -4,1% -
1,09% voi hiéu chinh, va tir -4,25% - 2,55% véi
kiém dinh (bang 3). Gié tri mé phong dong chay
trung binh duoc danh gia rat tot (PBIAS < £10)
cho cé hai qua trinh hiéu chinh va kiém dinh.

V6i chét lwong déanh gia mé hinh cho ca hai
qua trinh hiéu chinh va kiém dinh dua trén cac
chi tiéu danh gia NSE, RSR va PBIAS cho két
qua rat tét. Mo hinh NAM duoce sir dung dé dy
béo luu lugng dén cho cac hd trén trong thoi ky
mua can nim 2016 (hinh 4). Két qua danh dy
béo thir nghiém cho két qua t6t v6i chi tiéu NSE
> (0,84, RSR < 0.5 va PBIAS tai 3 ho Ialy, Sé San
4 va Sé San 4A déu nho hon £10% (rét tot), duy
nhét chi c6 ho Plei Krong PBIAS > +10% (tdt).

4. Két luan

Qua trinh du bao dong chay can c6 mdt y
nghia hét sirc to 16n dén phat trién kinh té x4 hoi
trén luu vuc song Sé San.Nghién clru da budc
dau thir nghiém thanh cong viéc két hop san
pham ctia mé hinh dy bao thoi tiét han vira Chau
Au v6i mé hinh thuy vin NAM, diéu tiét cua ho
chtra phuc vu du bao dong chay dén cac ho Plei
Krong, Ialy, Sé San 4 va Sé San 4A. Két qua
nghién ctru cho thiy chét luong du bao luu lugng
dén cac ho co do tin cay cao dya trén 3 chi ti€u
danh gia NSE, RSR va PBIAS. Pay c6 thé 1a
mot cong cu hiéu qua phuc vu t6t cho cong tac
du bao nghiép vu han vira mua can trong tuong
lai va c6 kha nang ung dung tai phong Dy bao
thuy van Trung Bo, Tay Nguyén va Nam B0
thudc Trung tdam Dy bao KTTV Trung uong
phuc vu du bao thuy van han vura trong thoi ky
mua can nim 2017 va cac nim tiép theo.
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Bang 1. Tiéu chi danh gid chat lwong cho cdc chi s6[13]

Xép loai RSR NSE PBIAS (%)
Rat tét 0<RSR<0.5 0,75 <NSE<1 PBIAS <= 10
Tt 0,5<RSR<0,6 | 0,65<NSE<0,75 | +10 <PBIAS <+15
Patyéucau | 0,6 <RSR<0,7 | 0,5<NSE<0,65 | 15 <PBIAS <25
Khong dat RSR > 0,7 NSE <0,5 PBIAS >+25
Bdng 2. Panh gid chdt lwong hiéu chinh va kiém dinh mé hinh
Qua Nim Chi Dﬁ,k bak Kon Kon
trinh tiéu Mot To Plong | Tum
Hicu NSE 0,85 | 0,88 0,9 0,92
chinh 2012 | RSR 0,18 | 0,11 0,1 0,12
PBIAS | 2,96 | 142 1,68 -0,3
Kidm NSE 0,86 | 0,89 0,92 0,9
dinh 2014 | RSR 0,24 10,006 | 0,068 0,13

PBIAS | -1,53 | -0,22 | -0,96 -3,06
Bang 3. Danh gia chat lwong hiéu chinh, kiém dinh va du béo lru lwong dén cac ho

Qud | gy | Chi | Plei |,y | SeSan sien
trinh tiecu | Krong 4 4A
Hicu NSE 0,85 | 0,87 0,89 0,92
chiﬁh 2012 | RSR 0,15 | 0,08 0,15 0,09
PBIAS | 1,09 | 0,67 -2,63 -4,1

Kidm NSE 0,89 0,9 0,86 0,93
dinh 2014 | RSR 0,06 | 0,07 0,17 0,02

: PBIAS | 2,55 | 0,52 -1,05 -4,25
Thix NSE 0,9 0,87 0,84 0,92
nghiém | 2016 | RSR 0,1 0,14 0,18 0,05
du bao PBIAS | 11,12 | -5,87 | -4,53 -2,97

Quang Nam

Quéng Ngai

LAO

THugng KonTum

e B%é
22 7T L Pisiku
= 5 .
et L S Gia Lai

CHU GIAI
W Tram thiy van
M Tram khi teong
® Tram do mua
Y Thuy dign
Soéng nhanh
= S06ng chinh
I HO chira

Hinh 1. Ban dé vi tri lueu vee song Sé San
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Hinh 2. Két qua hiéu chinh dwong qud trinh leu lwong tai cdc tram thity van va heu heong dén cac ho
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Hinh 3. Két qua kiém dinh dwong qud trinh heu lieong tai cdc tram thity vin va heu heong dén cdc ho

Bang 4. Bo thong s6 hiéu chinh va kiém dinh ciia mé hinh NAM

TlevuuLuu Umax | Lmax | Coor | CKir | CKiz | Tor | Tir
Pak Mot 17 | 282|053 | 203 | 15 |0.10]0.19
Plei Krong 10 | 117 | 0.67 | 1000 | 16 |0.28|0.42
%‘fﬂg Kon 13 |29 | 088|969 | 15 [0.13]0.13
Kon Plong 12 | 295 | 0.82 | 868 | 15 |0.12]0.12
Kon Tum 14 | 265 043 | 853 | 15 |0.20]0.20
Se San 4 10 | 225 | 0.80 | 1000 | 14 |0.10]0.20
Se San 4A 10 | 196 0.60 | 883 | 21 [0.27]0.20
Pik Hodrai 10 | 100 | 0.60 | 1000 | 14 [0.00]0.00
Taly 10 | 100 | 0.90 | 1000| 42 [0.10]0.10
Sé San 3A 11 | 245|058 [1000] 13 [0.15]0.12
Sé San 3A 11 | 252 068 [1000] 14 [0.13]0.10
Pik T6 11 | 236 061 | 349 | 25 [0.10]0.10
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Hinh 4. Két qua di bdo thir nghiém leu lwong dén cac hé nam 2016
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APPLICATION STUDY IN HYDROLOGICAL MODEL IN SIMULA-
TION, FORECASTING FOR RESERVOIR INFLOW IN SE SAN RIVER
BASIN DURING DRY SEASON

Doan Quang Tri®’, Phung Tien Dung®, Dao Ngoc Hieu™
(U National Center of Hydro-Meteorological Forecasting
@Thuyloi University

This study has applied the product of rainfall forecasting from medium-term models as input data
to NAM hydrological model, combined regulating reservoir model to predict the streamflow process
to the reservoir and main stations on the Se San River basin. Results of calibration and validation
model indicated the similarity of the phase and amplitude between the observed and simulated flow.
NSE, RSR and PBIAS are used to evaluate the quality of calibration and validation and streamflow
forecasting to the reservoirs and hydrological stations. The results of calibration and validation
evaluating in the dry season in 2012, 2014 is very good; the results of tested forecast in 2016 showed
that the quality reservoir inflow forecasting is improved significantly. This is an effective tool to
serve forecasting operations in the future.

Keywords: Se San River Basin, Hydrological model, Medium-term numerical model.
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PHAN HANG MUC PQ KHAC NGHIET CUA
SUONG MUOI O CAC TINH MIEN NUI
TRUNG DU BAC BOQ

Dwong Vin Kham!, Tran Hong Thai2, Trinh Hoang Duong!
'Vién Khoa hoc Khi tugng Thuty van va Bién d6i khi hau
2Trung tdm Khi tugng Thuy van qudc gia

wong mudi va swong gid la nhitng hién twong thoi tiét rat nguy hai doi voi cdy trong,

trong d6 s sinh treong, phdt trién, hinh thanh ndang sudt va hiéu qua kinh té cia cdy

tréng phu thuoc rat nhiéu vao sw tac dong cua swong muéi va nhiét do thcfp. Cac tinh
mién niii phia Bdc nwde ta nhiéu doi nii, dia hinh phirc tap, diéu kién khi twong, khi hdu, thuy vén
6 sw bién dong lon. Dac biét hién nay cac hién twong thoi tiét bat thuwong nhw: swong muoi, swong
gid, rét dam, rét hai kéo dai...ngdy cang gia tang va mikc dg gdy ton hai ngdy cang lon. Vi vy, viéc
gidm sat, canh bdo va phdn hang dwoc mire do khdc nghiét cia thién tai trong dé c6 swong mudi,
swong gia dé cé cdc bién phdap quy hoach, phong tranh kip thoi la rdt quan trong. Bai bdo ddnh gid
khd nang xudt hién swong mudi va phan hang mire dg khdc nghiét cia swong mudi, nham cé co s
khoa hoc dé phan ving swong mudi, gidm st va canh bdo swong mudi phuc vu phdt trién kinh té xa

hoi cho cac tinh mién nui Trung du Bac Bo.
Tu khoa: Swong muoi, khdc nghiét, xuat hién.

1. Khai niém, diéu kién hinh thanh swong
mudi va anh hwéng ciia swong mudi dén cay
trf’ing

Suwong mudi 1a hién tugng hoi nudc dong
bang thanh cac hat nho, ran, x6p va tring nhu
mubi ngay trén mat dét hay bé mit cay co hoac
cac vat thé khac khi khong khi trén d6 4m va
lanh [2]. Hat suong dugc cau thanh tir nhidu
bang li ti, duong kinh khoang 0,03 - 0,2 mm. Bén
trong hat swong mudi c6 nhiing dudng dan hoic
dng khong khi rat nho bé, dudng kinh khoang
0,005 - 0,002 mm xen l4n cac khéi hat bang [2].

+ Diéu kién hinh thanh swong mudi

Théng thuong swong mudi hinh thanh vé dém
hodc sang som, troi lang gio, quang may, nhiét
d6 khong khi xubng thip 1am cho nhiét do bé
mit cac vat thé hay cay co ¢ mat dét dat t6i diém
swong du cho hoi nuéc ngung két, va diéu kién
d6 am khong khi thich hop. Trong diéu kién thoi
tiét nhu vay, buc xa hi¢u dung manh, nhiét do
ctia cac canh vat trén mat dat ha thép, khong khi
tiép xtic v6i ching bi lanh va hoi nudc ngung két
lai thanh hat bang. Vao luc nay, ap luc cua hat

TAP CHi KHi TUQNG THUY VAN

bang bé hon ap luc cua hat nudc nén cac hat
nudc trong canh vat, ngay phia dudi hat bang,
1an lugt di chuyén 18n phia trén va tu lai quanh
hat bang. Cur nhu vy, cac hat nudc trong dét ndi
két nhau di chuyén Ién phia trén 1am cho hat
bing to dan 1én va dan dén viéc hinh thanh hat
suong mudi. Néu nhiét do th'flp hon, hodc do 4m
thap hon khoang gié tri thich hop néi trén, swong
mudi khong hinh thanh ma chi xuét hién cac hat
bang hoic 16p bang. Ngoai ra, swong mudi ciing
¢6 thé hinh thanh do hoi ndng, am tir cac 16p dat
sau boc 1én.
+ Tac hai cua swong muéi va nhiét do thcfp
dén cay trong
Khi nhiét d6 bé mat thuc vat ha thap
xudng dudi 0°C, nudc trong than cdy s& dong
bang lai va gidn no thé tich, pha v& cac té bao,
cac 6ng dan nhua ciing ngimg hoat dong khong
véan chuyén dugc cac chat dinh dudng nudi cay.
Vi vay, ngdy hom sau, sau khi c6 swong mubi,
ciy trong bat dau xuét hién nhiing vét "chay tap"
trén mat 1. Ngon cay kho dan, 16p vo troc ra,
cay héo ua roi chét. Ngay ca khi swong mubi
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chua hinh thanh nhung néu nhiét d6 khong khi
xudng rét thip 1am cac qua trinh sinh 1y bi nging
tré gay ra hién tugng héo sinh ly.

2. S6 liéu va phwong phap nghién ctru

Bai bao str dung cac ngudn sd licu sau:

- S6 liéu vé suwong mudi (Bang 1). Theo thoi
ky nghién ctru, swong mudi cht yéu xudt hién tir
thang 11 - 3(Sa Pa, Trung Khanh va Béc Ha),
thang 11 - 2 (Lang Son, That Khé), s tram con
lai chi yéu Ia tir thang 12 - 1. Trong tong s6 25
tram khi twong c6 10 tram di timg quan tric co

NGHIEN CUU & TRAO POI

swong (chiém 40%), cac tram da timg xdy ra
suong mubi ¢6 do cao 1én hon 200 m, ngoai trur
Tam Dao (d9 cao 897 m). Nguoc lai, co6 15 tram
chua timg xay ra swong mudi, cac tram nay co
do cao khoang dudi 200 m, ngoai trir tram Son
bong va Mong Cai (d0 cao 59 m va 7 m).

- S6 liéu dd cao dia hinh ti 1 1: 50.000 khu
vuc nghién cuu.

Phuwong phap st dung: Chu yéu la cac
phuong phéap thdng ké truyén thong c6 két hop
v6i cong nghé GIS dé phan cac 16p do cao

Bang 1. 56 liéu swong muoi khu viee nghién curu

, Thoi

T Tinh Tram Bocao | ppaiky Sonam | gian

(m) xuat hién xuat

hién

1 Sa Pa 1570 1981-2008 25 11-3

2 | Lao Cai Béc Ha 957 1981-2008 13 12-1,3

3 Lao Cai 99 1985-2015 | Khong (K) K

4| Gén Bai Mu Cang Chai 975 1981-2008 8 11-1
5 Yén Bai 56 1985-2015 K K
6 Ha Giang Bic Quang 74 1985-2015 K K
7 Ha Giang 118 1985-2015 K K
8 Tuyén Quang Chiém Hoéa 50 1985-2015 K K
9 Tuyén Quang 42 1985-2015 K K

10| e Nguyén Dinh Hoa 220 1985-2015 2 12-1
11 Théi Nguyén 36 1985-2015 K K
12 | Bic Can Bic Can 174 1985-2015 K K
13 , Viét Tri 17 1985-2015 K K
14 | PhaTho Pha Ho 36 1985-2015 K K
15 N . Tam Pao 897 1985-2015 K K
16 | Vinh Phic Vinh Yén 10 1985-2015 K K

7| cao bing Tring Khénh 520 1985-2015 20 12-3

18 Cao Bing 258 1985-2015 4 12-1

19 Lang Son Thét Khé 275 1985-2015 8 11-2

20 ' Lang Son 258 1985-2015 15 11-2

21 Son Dong 59 1985-2015 5 12-1
22 | Béc Giang Bic Giang 7 1985-2015 K K
23 Hiép Hoa - 1985-2015 K K
24 o Méng Céi 7 1985-2015 2 12
55 | QuangNinh o oay - 1985-2015 K K

3. Pic trung xuit hién va phan hang swong
mudi

3.1. Dic trung xudt hién swong mudi

Dac trung xuit hién suong mudi duogc thé
hién & bang 1 cho thay:

O khu vuc dai cao trén 1500m (Sa Pa) trung

binh 1 ndm c6 4.38 ngay va cao nhit 13 9 ngay co
swong mudi, trong d6 tap trung tir thang 11 - 1 tir
0,58 ngay dén 2,46 ngay c6 suong (thang 12),
con cac thang khac swong mudi chi tir 0,14 - 0,23
ngay.

O khu vuc dai cao tir 800m - 1500m (Mu

TAP CHI KHi TUQONG THUY VAN

S6 thang 10 - 2016

a1



)

NGHIEN CUU & TRAO DOI

Cang Chai, Bac Ha) trung binh 1 ndm c6 tir 1,68
dén 1,71 ngay va cao nhat 1a 15 ngay c6 suong
mudi. Thang ¢6 suwong mudi cao 13 thang 12
(1,32 - 1,18 ngay).

O khu vyc dai cao tir 250 m - 800 m: sd ngay
¢6 swong mudi trong nam dao dong tir 0,26 ngay
dén 3,06 ngay, va cao nhét 1a 13 ngay (Trung
Khanh), tdp trung chu yéu trong thang 12 va

thang 1. Mac du 2 tram, Lang Son va Trung
Khénh c6 d6 cao thap hon so voi Mu Cang Chai
va Bic Ha, nhung s6 ngay swong mudi trung
binh lai cao hon.

- O khu vyc dai cao dudi 250 m: swong mudi
xuat hién chu yéu thang 12 va thang 1, trung binh
1 nam c6 tir 0,06 ngay - 0,58 ngay va cao nhat 1a
4 ngay c6 swong mudi.

Bang 2. So ngay xuat hién swong muoi trung binh nhiéu nam tqi cdc tram co swong

Tram khi bai bic 1 2 3 11 | 12 | Canam
tuong cao (km) trung
SaPa s | IBNN 0,96 | 023 | 0,15 | 0,58 | 2,46 | 4738
’ Cao nhat 3 4 2 6 9 9
TBNN 0,21 0,14 | 132 | 1,68
M Cang Chai | 0,8-1,5 . > d d d
1 Lang LAt Cao nhat 6 4 15 15
. TBNN 0,36 0,18 118 | 171
Béc Ha 0,8-1,5 . d d : d
acta "5 [Cao nhét 3 3 9 9
. ) TBNN 0,90 | 0,16 | 0,06 | 0,06 | 1,87 | 3,06
Trung Khinh Cao nhat 5 2 2 2 | 13 13
TBNN 0,52 | 0,03 032 | 094 | 181
Lang S 0,25-0,8 .
ang Son Cao nhat 2 1 g | 8 8
Cao Bin TBNN 0,10 0,16 | 0,26
g Cao nhét 1 4 4
. TBNN 0,23 | 0,03 032 | 0,58
Thét Khé . d : ’ d
atihe Cao nhat 2 1 4 4
TBNN 0,03 0,03 | 0,06
D. h H¢ > 2 b 5
Hh Hoa <0,25 | Cao nhat 1 1 1
Son Bon TBNN 0,06 0,19 | 026
e Cao nhat 1 4 4
. TBNN 0,16 | 0,16
Mong C4 i
ong t-al Cao nhat 3 3

3.2. Phdn hang swong mudi

Phan hang mirc do khic nghiét cia suong
mudi 13 co s& khoa hoc cho viéc xac dinh céc
ving an toan trong cao su va ca phé. Dya trén
phan bd swong mudi, bai bao s& phan hang murc
d6 khic nghiét swong mudi theo sé liéu quan
trac.

Nguyén tic phan hang [1]

1) Phan hang muc d6 khéc nghiét swong mudi
chu yéu 13 qui két hodc wéc luong mirc do khic
nghiét swong mudi cho timg khu vue, ¢in cir vao
diéu kién dia 1y ctia khu vuc do.

2) Mirc d6 khic nghiét cua swong mudi dugc
udc luong trén co s chudi sd liéu quan tric dai
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dién cho khu vuc theo dai do cao.

3) Viéc phan hang muc do khéc nghiét cua
swong mudi duoc xem xét va quyét dinh dua trén
tri s6 cac dic trung phan bd khong gian, thoi
gian ctia swong mudi trén dia phan nghién cuu.

4) Ngoai nhitng ti€u chi trén, phuong phap
chuyén gia cling dugc ap dung trong qua trinh
phan hang

Céc chi tiéu phan hang mic d6 khic nghiét
ctia swong mudi

Pé xay dung chi tiéu nham phan hang mic
d06 khac nghiét ciia swong mudi can phai dua trén
cac dac trung vé sy xuét hién cua suong mudbi.
Céc dic trung dugce xem xét dé xay dung chi tiéu
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bao gdm: 1) Tan suat xudt hién swrong mudi trung
binh nam; 2) S6 ngay swong mudi trung binh
nam.

Dua trén x4c suét tich iy (dugc t6 mau) hai
dic trung swong mudi cua cac tram co suong

NGHIEN CUU & TRAO POI

mudi duge phan bd trong khu vuc nghién ctiu
(Bang 3), chi tiéu phan hang mtrc do khic nghiét
ctia swong mudi theo s liéu quan tric duoc chia
thanh 5 muac nhu duoc thé hién & bang 4.

Bang 3. Xac suat tich liiy cua cdc dac trung swong muoi dwa trén tat ca cdc tram co swong muoi o
khu viee nghién cuu

S6 ngay Tan suat S6 ngay Tan suat

Xéc suit cosuong | swongmudi | oo césuong | suong muoi

mudi trung binh mudi trung binh
TBNN nam TBNN nam
5% 0,11 5,0 50% 0,91 25,9
10% 0,15 6,5 60% 1,20 28,5
20% 0,24 11,6 70% 1,63 36,0
30% 0,35 14,3 80% 2,06 50,0
40% 0,55 21,0 90% 3,02 63,2

Bdng 4. Chi tiéu phdan hang mirc d khdc nghiét ciia swong mudi theo sé liéu quan trdc

, Chitieu
Hang suong mubi Mirc d6 khéc nghiét , 86 ngay e Tan suati'
CO suong muol suong muol
TBNN TB nim
Khong ¢ swong mudi Khéng bi dnh hudng 0 0
Suong mudi hiém Anh hudng nhe 0,01-0,23 1-11,5
Suong mudi it Anh huong TB 0,24 - 1,19 11,6 — 28,5
Suong mudi vira Anh hudng ning 1,20 - 2,99 28,6 — 63,1
Suong mudi nhiéu Anh hudng rat nang >3.0 > 63,2

Két qua phan hang mirc do khic nghiét cua
swong mubi

Trén co s& nguyén tic va chi tiéu phan hang
néu trén, bai bao da tién hanh danh gia va phan
hang mirc do khéc nghiét ciia swong mubi trén
chudi sb liéu quan tric, két qua duoc thé hién
trén bang 5. Qua bang 5 cho thiy:

- Dbi v6i dai cao trén 1500 m: Néu ndi suy
tuyén tinh, day 1a khu vuc ¢6 nhiéu suong mudi,
hang nam trung binh trén 3 ngay c6 swong mudi
xay ra, trong 10 ndm co trén 6 ndm xudt hién
swong mudi (tin suét trén 60%). Cu thé, tai Sa
Pa ¢ do cao 1570 m, trong nam c6 4,4 ngay
suong mubi, 88,5% sd nam quan tric déu co
swong mudi. O khu vuc nay muce do anh huong
ctia swong mudi 14 rat ning.

- Pai cao tir 800 dén 1500 m: miic d6 anh
hudng ctia swong mudi nang. Ngoai trir, khu vuc

Tam Péo trong s lidu thu thap tir 1985 - 2015
khong ¢ swong mudi xuat hién.

- DPai cao dudi 250 - 800 m: Murc dd anh
hudng ciia swong mudi tir trung binh dén ning,
dac biét khu vuc Trung Khanh (d6 cao 520 m),
nhung hang ndm trung binh 3,1 ngay co6 suong,
tan suat swong mudi trén 60%.

- Pai d9 cao nh6 hon 250 m: kha ning xuat
hién swong mudi 1a rat thip, rat nhiéu khu vuc
khong xay ra swong mudi (Bic Can, Bic Quang,
Yén Bai,...) hodc hiém swong mudi (Mong Cii,
Son DBong, Pinh Hoa), hang nam chi ¢6 0,1 dén
0,3 ngay xuét hién swong mudi va tin suit suong
mudi nim khoang 5% - 16,1%. Nhin chung, &
do cao nay co rat nhiéu khu vuc khong bi anh
hudng cua suong mudi hodc chi vai khu vuc bi
anh hudng véi cép do nhe.
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Bang 5. Két qud phdn hang mirc d¢ khdc nghiét swong mudi diea trén tram khi twong

S6 ngay Tan suat
TT Tiir;lnl;hl b6 cao (m) mz%fllr“(];nlﬁN Srlrlliglg Mirc do khéc nghiét
(ngdy) | TBNN (%)
1 |[SaPa 1570 4.4 89,3 Anh hudng rat ning
2 | Mu Cang Chai 975 1,7 28,6 Anh huéng ning
3 | Bic Ha 957 1,7 46,4 Anh huong ning
4 | Tam Péo 897 0 0 Khoéng anh huong
5 | Trung Khanh 520 3,1 64,5 Anh hudng rat nang
6 | That Khé 275 0,6 25,8 Anh huong trung binh
7 | Lang Son 258 1,8 48 4 Anh huéng ning
8 | Cao Bing 258 0,3 12,9 Anh huéng trung binh
9 | Pinh Hoa 220 0,1 6,5 Anh huong nhe
10 | Bic Can 174 0 0 Khong anh hudng
11 | Ha Giang 118 0 0 Khoéng anh huong
12 | Lao Cai 99 0 0 Khong anh huong
13 | Bic Quang 74 0 0 Khoéng anh huong
14 | Son Bong 59 0,3 16,1 Anh huéng trung binh
15 | Yén Bai 56 0 0 Khoéng anh hudng
16 | Chiém Hoa 50 0 0 Khoéng anh huong
17 | Tuyén Quang 42 0 0 Khoéng anh huong
18 | Phu Ho 36 0 0 Khong anh huong
19 | Thai Nguyén 36 0 0 Khoéng anh huong
20 | Viet Tri 17 0 0 Khoéng anh hudng
21 | Vinh Yén 10 0 0 Khoéng anh hudng
22 | Bic Giang 7 0 0 Khong anh huong
23 | Méng Cai 7 0,2 6,5 Anh huong nhe
24 | Bai Chay - 0 0 Khong anh hudng
25 | Hiép Hoa - 0 0 Khoéng anh huong

4. Két luin

Tir cac két qua nghién ctru vé swong mubi, co
thé rat ra mot sd nhan xét:

- Suong mudi xuat hién trong cac thang mua
dong (tir thang 11 dén thang 3 ndm sau), tip
trung nhiéu nhét & cac thang 12, 1.

- Nhin chung, cang 1én cao muc d§ anh
hudng cta swong mudi cang 16n. O d6 cao dudi
250 m c6 nhidu khu vuc khong bi anh hudng cia
swong mudi hodc néu c6 anh huong ciing chi ¢

cép d% nhe. O d6 cao trén 800 m mutc dd anh
huong cua swong mudi & cip do ning dén rat
nang.

- Két qua nghién ciru ndy gop phan giup cac
nha quan 1y, va nguoi san xuit nim bat duoc
nhirng thong tin can thiét vé swong mudi, nham
c6 nhiing quy hoach hop 1y va c6 nhiing bién
phéap phong tranh kip thoi gidm baot nhiing thiét
hai do hién tugng thoi tiét nguy hiém nay gy ra.
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DISTRIBUTION OF HOARFROST LEVELS IN NORTHERN NIDLAND
AND MOUNTAINOU PROVINCES OF VIETNAM

Duong Van Kham', Tran Hong Thai?, Trinh Hoang Duong'
'Vietnam Institude of Meteorology, Hyddrology and Climate change
?National Hydro-Meteorologycal Service

Abstract: The development and yield formation of crops are impacted of hoarfrost, frost and low
temperatures. The northern provinces in Vietnam have many mountainous and complex terrains
(high altitude, steep slopes, many streams and valleys). Hydrological and meteorological conditions
are strong variation. Especially, meteorological disasters (including hoarfrost, frost and low tem-
peratures) occur more frequency, longer times and higher levels. The crops are also affected of pests
and diseases with more frequency. Therefore, the monitoring and warning of that disasters for agri-
cultural production is very important. This report distributes hoarfrost levels in Vietham Northern
Nidland and Mountainous to serve partition, monitoring and warning from this event.

Keywords: Hoarfrost, harsh, appearance.
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NGHIEN CUU SU PHAN BO NHIET PO BE MAT PAT
KHU VUC THANH PHO THAI NGUYEN TREN CO SO
SU DUNG SO LIEU VE TINH LANDSAT-8
KENH HONG NGOAI NHIET (TIRS)

Hoang Anh Huy
Truong Pai hoc Tai nguyén va Moi truong Ha Noi

iét do bé mat dat (LST) la théng sé quan trong trong nghién civu khi twong thity van,

Mc biét trong boi canh trdi dat dang chiu anh hieong ndng né cia bién doi khi hdu toan
cau. Do dé, nghién cieu sw phén bé khong gian nhiét do bé mdt ddt cé ¥ nghia quan trong.

Bai bdo gici thiéu két qua nghién ciru sie phin bé LST khu vue thanh pho Théai Nguyén tie anh hong
ngoai nhiét LANDSAT 8 chup vao 10h02° ngay 10/12/2016. Anh vé tinh dwoc chuyén tir gid tri s6
nguyén sang gid tri birc xa phé trén dinh khi quyén, trén co sé xdc dinh nhiét dé d¢ sang va do phat
xa bé mdt tién hanh woc tinh LST. Két qua nghién citu cho thay: (i) nhiét dé thap (17,7 - 20°C) ¢6
dién tich 13,39 km? (chiém 7,73% tong dién tich) phdn bo khu viee doi niii cao va ho Niii Coc; (i)
nhiét do trung binh (20 - 25°C) chiém dién tich 152,38 km? (chiém 91,51%), phan bé tai cac khu vuc
ven dé; (iii) 7,44 km? dién tich cé nhiét dg cao (25 - 31°C) (chiém 4,29% tong dién tich) tap trung
& khu viee d6 thi. Tir két qud nghién ciru c6 thé két ludn: anh hong ngoai nhiét LANDSAT 8 TIRS gitip

nghién civu sw phan bo khong gian LST mot cach nhanh chéng va hiéu qua.
Tir khéa: nhiét dp bé mat dat, anh hong ngoai nhiét, LANDSAT 8 TIRS.

1. Pit van dé

Nhiét d6 bé mat dat (Land Surface Tempera-
ture - LST) 1a mgt trong nhing thong s vat 1y
dong vai tro quan trong trong viée trao doi nudc
va nang luong gitta bé mat trai dat va tang khi
quyén, dong thoi cling dong mot vai tro quan
trong nhiéu linh vuc nghién ctru khoa hoc nhu
khi twgng thuy vin, sinh thai va bién doi khi hau
toan cau...[7,18]. LST thuong dugc xac dinh
bang phwong phap truyén théng nhu thong qua
do dac tai cac tram khi tugng, sau do tién hanh
ndi suy cho toan bg khu vuc dua trén toan bo két
qué thu nhén tai diém quan trac. Day la phuong
phap c¢6 d6 chinh xéac cao va cho phép quan tric
mot cach lién tuc, tuy nhién nhugc diém cua
phuong phap nay 1a khong thé tién hanh do dac
trén mot vung c6 dién tich rong 16n. Ngay nay,
v6i sy phat trién manh mé& cia cong nghé vién
tham, voi uu diém vuot trdi 1a thu nhan thong tin

TAP CHi KHi TUQNG THUY VAN

trén bé mat trai dat trén mot dién tich rong 1on,
vién tham nhiét dang 1a mot phuong phap hiéu
qua dé xac dinh LST [1,3,4,5,6,10,11,13,17].
Mot sb nghién ctru dién hinh thyuc hién dé udc
tinh LST tir cac tu liu anh v¢ tinh khac nhau nhu
anh hong ngoai nhiét c6 d6 phan giai thap nhu
MODIS (bang tan 31 va 32) va NOAA/AHVRR
[1,4,17] va anh hong ngoai nhiét c6 d6 phan giai
cao ASTERLANDSAT TM, ETM+ va TIRS
[3,5,6,10,11,13,17]. Céc thuat toan thuong duoc
sir dung dé wdc tinh LST tir tu lidu anh hdng
ngoai nhiét nhu: thuat toan ctra s6 don (Single-
Window - SW), thuat todn kénh don (single-
channel - SC) [5,6,13], thuat toan chia cura sd
(split-window - SW) st dung hai bang tan thu
nhan ¢ dai hong ngoai nhiét [14]. Trong nghién
ctru nay, phuong phap kénh don va anh hong
ngoai nhié¢t d§ phan giai cao LANDSAT 8 TIRS
duoc lya chon dé tién hanh thyuc nghiém nghién
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cuu sy phan bd nhiét d6 bé mat dat khu vuc
thanh ph6 Thai Nguyén.

2. Tw liéu sir dung va phwong phap nghién
ciru

2.1. Tw liéu swr dung

Thanh phé Thai Nguyén 14 tinh 1j tinh Thai
Nguyén, c6 toa do 21°29 - 21°37 vi do béc va tur
105°43 - 105°55 kinh d6 dong. Thanh phd Thai
Nguyén c6 tong dién tich ty nhién 173 km? ha,
dan s6 363.000 ngudi; c6 32 don vi hanh chinh
cAp xa truc thudc, phia Bic giap huyén Dong Hy
va huyén Phu Luong, phia Dong giap thanh ph
Song Cong, phia Tay giap huyén Pai Tu, phia
Nam giap thi xa Phd Yén va huyén Phu Binh.

Tu ligu anh vé tinh LANDSAT 8 TIRS khu
vuc thanh phd Thai Nguyén st dung trong
nghién ctru dugc thu thap tor website cua Cuc

NGHIEN CUU & TRAO POI

Diéu tra Dia chat Hoa ky (USGS) (Hinh 1) [14].
Anh dugc thu nhan vao hdi 10h02’ ngay
10/12/2016. Chét lwong cac kénh anh cua bo
cam OLI va TIRS déu dat 9/9, ty 1¢ may che phu
tai khu vuc Thai Nguyén twong ddi thip (<
10%). Anh vé tinh LANDSAT 8 c¢6 d9 phan giai
khong gian dbi v6i kénh phan xa va kénh nhiét
lan lugt 1a 30 m, 100 m va duge chuén dinh voi
hé quy chiéu WGS 1984 UTM, Zone 48 North &
muc L1T. Anh duoc hiéu chinh hinh hoc béng
330 diém khong ché mat dat (GCPs) 1y tir co s
dit liéu toan cau (GLS2000) va dir liéu DEM thu
thap tr dir li€u v¢é tinh SRTM. Sai sb trung
phuong trong s6 don vi hidu chinh hinh hoc
trung binh, theo hudng doc va hudng ngang la
6.443 m, 4.377 m, 4.728 m.

Bdng 1. Bang mé ta dic diém cdc kénh anh ciia vé tinh LANDSAT-8

Kénh dnh Khoang phé | P9 phan giai (m)
Kénh 1 - Coastal aerosol 0,433 - 0,453 um 30
Kénh 2 - Lam 0,45—0,515 pm 30
Kénh 3 - Luc 0,53 - 0,59 um 30
Kénh 4 - Do 0,64 — 0,67 um 30
Kénh 5 - Can hf”)ng ngoai 0,85 —0,88 um 30
Kénh 6 - Hong ngoai song ngén | 1,57 — 1,65 pm 30
Kénh 7 - Hong ngoai séng ngin | 2,11 — 2,29 pm 30
Kénh 8 - Toan sic 0,500 — 0,680 pm 15
Kénh 9 - Cirrus 1,36 — 1,38 um 30
Kénh 10 - Héng ngoai nhiét 10,3- 11,3 um 100
Kénh 11 - Hong ngoai nhiét 11,5- 12,5 um 100

Hinh 1. T6 hop mau thdt anh
LANDSAT 8 OLI khu vuce thanh
phé Thai Nguyén.

TAP CHI KHi TUQONG THUY VAN

@)

S6 thang 10 - 2016



NGHIEN CUU & TRAO DOI

2.2. Phwong phap nghién ciru

Quy trinh x4c dinh nhiét d6 bé mat tir tu liéu
anh vé tinh LANDSAT 8 duogc thé hi¢n trong
hinh 2.

Anh Landsat 8 TIRS Anh Landsat 8 OLI
TOA birc xa phd NDVI
Nhiét d6 do sang NDVI; NDVI,,

E—

<
<
y

Do phat xa bé mat

!

Nhiét d6 bé mat dat

Hinh 2. Quy trinh xdac dinh nhiét do bé mat tir
anh vé tinh Landsat 8 TIRS

2.2.1. Chuyén déi gid tri sé ciia anh sang gid
tri bikc xa phé trén dinh khi quyén

Trong qua trinh hi¢u chinh buc xa, viéc dau
tién 1a can chuyén gia tri sb sang gia tri buc xa
pho st dung cac thong sb hiéu chuan cam bién
trong qua trinh thu nhan anh tr vé€ tinh. Viéc
chuyén d6i sang gia tri birc xa pho thu nhan dugc
tai v¢ tinh (at-sensor spectral radiance), chinh la
gia tri birc xa pho tai dinh khi quyén, dbi véi anh
v¢ tinh Landsat 8 OLI dugc thong qua cong thirc
(1) [8]:

Ly = My Qear + Ay )

Trong do: M, AL 14n luot 12 hé s6 chuyén doi
(céc gia tri nay dugc 1dy trong file metadata); Qca
1a gié tri s6 (DN values) cua anh.

2.2.2. Xac dinh nhiét do do sang

Nhiét d0 do sang (brightness temperature)
duoc xac dinh theo cong thuc (2) [13]:

K3
s =1 (%+1) )

Trong d6: Ts 14 nhiét d6 do sang (K); La la
gia tri bic xa phd trén dinh khi quyén
[W/(m?.sr.um)]; Ki 1a hang s chuyén doi
[W/(m2sr.um)]; Ko 1a hang s6 chuyén déi [K].
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Gia tri Ki, Ko duoc léy tir file metadata cua anh
vé€ tinh Landsat.

2.2.3. Xdc dinh dg phdt xa bé mdt

Trong nghién ctru nay, d§ phat xa bé mat
duoc xac dinh theo phuong phap do Valor,
Caselles (1996) dé xuét dya trén co s& chi s6
thuc vat NDVI (Normalized Diference Vegeta-
tion Index) theo cong thuce (3)[16]:

e=¢&,.fy+e.(1—f,) 3)

Trong d6: € 1a d6 phat xa bé mat; & 1a d6 phat
xa bé mat cta thuc vat; & 1a do phat xa bé mat
cua dat tréng; f. 1a ti 1€ thuc vat thanh phﬁn
chiém trong mot pixel cua anh va duoc xac dinh
theo cong thirc sau:

f= NDVI-NDVIy
~ NDVI,q—NDVIg,y 4)

O day f1a ti 1é thuc vat trong mot pixel hon
hop, NDVIsi la NDVI cua thd nhudng, NDVIye,
1a NDVI cua thuc vat, NDVIye, va NDVIi dugc
xac dinh tir két qua nghién ctru cta Sobrino [15].
Néu NDVI > 0,5 thi pixel d6 dugc coi 1a hoan
toan bao phu boi thuc vat (déi tugng thuén thuc
vat), do che phu thuc vat f=1; néu NDVI<0,2
thi pixel d6 duoc coi 1a hoan toan bao phu bdi
thé nhudng (ddi trong thuan thdé nhudng), do
che phu thyc vét f=0; néu 0,2 <NDVI < 0,5 thi
dd che phu thyc vat (FVC) dugc xac dinh theo
cong thire (4); NDVI 1a chi s6 thuc vat va duoc
xac dinh boi cong thac (5) [12].

— PNIRTPRED
NDVI = 5)

PNIRTPRED

v6iPNir vaPreplan luot 14 gia tri phan xa phd
bé mit tai kénh can héng ngoai va kénh dé.

Pé xac dinh duoc gia tri phan xa phé bé mat,
budc dau tién 1a xac dinh gia tri phan xa phd o
dinh khi quyénddi voi hai kénh nay thong qua
cong thire (6), sau d6 xac dinh gia tri phan xa phd
bé mit théng qua phwong phap trir d6i tuong tdi
(Dark Object Subtraction - DOS) 1% do Chavez
dé xuét [2]:

_ md?L, (6)
A Egycosbs
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trong d6: P, 1a gia tri phan xa phd & dinh khi
quyén ciia mot kénh; d 1a khoang cach thién vin
gitta Trai dat va Mat troi; 113 gid tri birc xa phd
trén dinh khi quyén; Em1a gia tri trung binh bt
xa quang pho mat troi; Os 1a goc thién dinh (lay
trong file metadata tir vé tinh LANDSAT).
2.2.4 Xac dinh nhiét d6 bé mdt dat
Nhiét do bé mat dat (Land Surface Tempera-
ture) dugc xac dinh theo cong thire sau [13]:
Tp
r= 1+A’%lns (7)
O day: 1 1a gia tri budc song trung tdm kénh
héng ngoai nhi¢t; p = %, cla héng s0 Stefan
Boltzmann (5.67.10-8 (Wm-2.K-4)); h 13 hang

NGHIEN CUU & TRAO POI

s6 Plank (6.626.10-34J.sec); ¢ 1a van téc anh
sang (2.998.108 m/sec).

3. Két qua va thio luin

Két qua xac dinh nhiét do bé mat dat khu vuc
thanh phé Thai Nguyén lac 10h02° ngay
10/12/2016 dugc thé hién trong hinh 3, 4 va
Bang 2. Biéu d6 tan suét nhiét do cho théy nhiét
d6 khu vuc thanh phd Thai Nguyén phan b chu
yéu trong khoang tir 20 - 24, nhiét d6 thip nhat
17,7, nhiét d6 cao nhat 30,9. Nhiét d6 phan b
khong ddng déu, chu yéu 1éch vé phia bén trai
ctia biéu dd noi c6 nhiét d6 thap (dién tich 16n),
bén phai cua biéu d6 noi c6 nhiét do cao xuét
hién rat it (dién tich nho).

40,000 1
35,000~
30,000
25.000=
20,000~
15,000+
10.000 -

18 20 22

24 26 28 30
Nhiét dp bé mdt dit °C
Hinh 3. Biéu do tan sudt nhiét do bé mart dat.
Bang 2. Bdng tong hop két quad xdc dinh nhiét d¢ bé mat dat (LST).

grp | Nhidt Dién 1:1';‘ 1t:~.cyh Ty18 | Ty 1@ tich Iy
do(°C) tich(km") (km?) (%) (%)
1 1718 0,72 0,72 0,42 0,42
2 18-19 371 443 2,14 2,56
3 19-20 8,96 13,39 5,17 7,73
4 | 20-21 31,51 44,89 18,19 25,92
5 21-22 23,16 68,06 13,37 39,29
6 | 22-23 39,95 108,01 | 23,07 62,36
7 | 23-24 39,63 147,64 | 22,88 85,24
8 | 24-25 18,12 165,76 | 10,46 95,71
9 | 25-26 6,11 171,88 3,53 99,24
10 | 26-27 0,97 172,85 0,56 99,80
11| 27-31 0,35 173,20 0,20 100,00
Téng cong: | 173,20 173,20 | 100,00 100,00

TAP CHI KHi TUQNG THUY VAN
S6 thang 10 - 2016



NGHIEN CUU & TRAO DOI

105°440°E 10545 0°E __105'480°E

106°470°E 108480105490 1

11111111
P—
N
777777
210 Phu Lwong W B |
o . . g
s bong H
bai T g Ry .
21'36:90° < o
135 N
.
. iat Aa Pha Binh
vy NDiGL O b
o) A
o (o b oo
ool [ 17.7 - 20.5 Tx.S6ng Céng T
2112901 E 205-221|  —~ N0 A N
ol | [ 22.1-234
vl | 284242 | ¢ 7 | N
A ~ 270N
B 247-309 Pho Yén

Hinh 4. Ban do6 phdn bé nhiét do bé mat dat (LST) khu viee thanh phé Théi Nguyén

Ban db phan b nhiét d6 cho thdy, vé tong thé
nhiét do thanh ph6 Thai Nguyén tang dan tir Tay
sang Pong, thay doi tir ving ddi niii sang khu
vuc d6 thi (Hinh 4). Bang tong hop két qua xéac
dinh nhiét 6 cho thay: nhiét do thap (17 - 20°C)
chiém dién tich 13,39 km? (chiém 7,73% tong
dién tich), chii yéu phan bd nira phia Tay cia
thanh phé thudc cac khu vue hd Nai Céc, phia
Tay va Tay Béc phuong Phic Xuan, phia Tay
phuong Phuc Triu va phia Nam phuong Tan
Cuong. Py 1a cac khu vyc ¢ nhiéu d6i nti va
tham thyuc vat day dic lam cho nhiét do thap.
Nhiét d6 trung binh (20 - 25°C) c6 tong dién tich
152,38 km? (chiém 91,51% téng dién tich), phan
bd tai cac khu vuc trung gian giita khu vuc do
thi va khu vuc d6i nti ¢6 tham thuc vat day dic
thugc cac phuong Thinh Puc, Tich Luong,
Luong Son, Tan Lap, Phu X4, Huong Son,
Quyét Thang, phia Dong cac phudng Phuc Triu,
Tan Cuong. Nhiét do cao (25 -3 1°C) chiém dién
tich 7,44 km? (chiém 4,29% tong dién tich) va
chu yéu tap trung ¢ khu vuc do thi noi c6 mat do
dan cu dong dic nhu cac phuong Tan Long,
Phiic Ha, Quén Triéu, Quang Trung, Hoang Vin
Thuy, Tan Thinh va Bé)ng Quang.

TAP CHi KHi TUQNG THUY VAN

4. Két luin

Bai bao gidi thi¢u phuong phap nghién ctru
su phan bd nhiét d6 bé mat dat (LST) khu vuc
thanh phd Thai Nguyén tir anh hong ngoai nhiét
LANDSAT 8 TIRS chup vao hoi 10h02° ngay
10/12/2016. Qua trinh tinh toan bat dau bang
viéc chuyén gia tri s nguyén cua anh sang gié tri
buic xa pho trén dinh khi quyén, trén co s két
qua xac dinh nhiét d6 do sang do phét xa bé mat,
tién hanh xac dinh nhiét 46 bé mat dat. Két qua
cho thay: (i) nhiét do thap (17,7 - 20°C) c¢6 dién
tich 13,39 km? (chiém 7,73% tong dién tich)
phan bd tai khu vue hd Nwi Coe, khu vue c6 ddi
nui cao thudc cac khu vuc phia Tay cua thanh
phd; (i) nhiét d6 trung binh (20 - 25°C) chiém
dién tich 152,38 km? (chiém 91,51% tong dién
tich), phan bd tai phia Nam noi ¢6 cac khu vuc
ven d6 nam giita khu vuc d6i nti va do thi; (iii)
7,44 km? dién tich c6 nhiét 4o cao (25 - 31°C)
(chiém 4,29% tong dién tich) tap trung & khu vuc
d6 thi noi c6 mat d dan cu day dac. Tir két qua
nghién ctru c6 thé két luan, tng dung anh hong
ngoai nhi¢t LANDSAT 8 OLI giup nghién cuu
su phan bd khong gian LST mot cach hiéu qua
va nhanh chong.

S thang 10 - 2016



NGHIEN CUU & TRAO POI

Tai liéu tham khao

[1] Akhoondzadeh.M and Saradjian.M.R. Comparison of Land Surface Temperature mapping
using MODIS and ASTER Images in Semi-Arid Area. Commission VIII, WGVIII/9.

[2] Chavez, P. S. Jr. (1996). Image-Based Atmospheric Corrections — Revisited and Improved.
Photogrammetric Engineering and Remote Sensing 62(9), 1025-1036.

[3] Coll, C.; Caselles, V.; Valor, E.; Niclos, R. Comparison between different sources of atmos-
pheric profiles for land surface temperature retrieval from single channel thermal infrared data.
Remote Sens. Environ. 2012, 117, 199-210.

[4] Jimenez-Munoz, J.C.; Sobrino, J.A. 4 single-channel algorithm for land-surface tempera-
ture retrieval from ASTER data. IEEE Geosci. Remote Sens. Lett. 2010, 7, 176—179.

[5] Jimenez-Munoz, J.C.; Cristobal, J.; Sobrino, J.A.; Soria, G.; Ninyerola, M.; Pons, X. Revision
of the single-channel algorithm for land surface temperature retrieval from Landsat thermal-in-
frared data. IEEE Trans. Geosci. Remote Sens. 2009, 47, 339-349.

[6] Jimenez-Munoz, J.C.; Sobrino, J.A. A generalized single-channel method for retrieving land
surface temperature from remote sensing data. J. Geophys. Res.: Atmos. 2003,
doi:10.1029/2003JD003480.

[7] Liang, S.; Li, X.; Wang, J. Advanced Remote Sensing: Terrestrial Information Extraction and
Applications; Elsevier Science: Amsterdam, The Netherlands, 2012.

[8] National Aeronautics and Space Administration (NASA), LANDSAT Science data user'’s
Handbook.

[9] https://www.usgs.gov/

[10] Qin, Z.; Dall’Olmo, G.; Karnieli, A.; Berliner, P. Derivation of split window algorithm and
its sensitivity analysis for retrieving land surface temperature from NOAA-advanced very high res-
olution radiometer data. J. Geophys. Res.: Atmos. 2001, 106, 22655-22670

[11] Qin, Z.; Karnieli, A.; Berliner, P. A mono-window algorithm for retrieving land surface tem-
perature from Landsat TM data and its application to the Israel-Egypt border region. Int. J. Remote
Sens. 2001, 22, 3719-3746.

[12] Rouse, J.W.; Haas (Jr.), R. H.; Schell, J. A.; Deering, D. W. Monitoring vegetation systems
in the Great Plains with ERTS. In Proc. ERTS-1 Symposium 3rd, Greenbelt, MD. 10-15 Dec. 1973.
Vol. 1. NASA SP-351. NASA: Washington, DC, 1974.

[13] Sobrino, J.A.; Jimenez-Munoz, J.C.; Paolini, L. Land surface temperature retrieval from
Landsat TM 5. Remote Sens. Environ. 2004, 90, 434-440.

[14] Sobrino, J.A.; Caselles, V.; Coll, C. Theoretical split-window algorithms for determining
the actual surface temperature. 11 Nuovo Cimento C 1993, 16, 219-236.

[15] Sobrino, J. A., Raissouni, N. Toward remote sensing methods for land cover dynamic mon-
itoring: application to Morocco, International Journal of Remote Sensing 2000, 21 (2), 353-366.

[16] Valor E., Caselles V. (1996). Mapping land surface emissivity from NDVI. Application to
European African and South American areas, Remote sensing of Environment, 57, pp. 167 — 184

[17] Weng, Q.; Fu, P.; Gao, F. Generating daily land surface temperature at Landsat resolution
by fusing Landsat and MODIS data. Remote Sens. Environ. 2014, 145, 55-67.

[18] Zhang, Z.; He, G. Generation of Landsat surface temperature product for China, 2000—
2010. Int. J. Remote Sens. 2013, 34, 7369-7375.

TAP CHI KHi TUQONG THUY VAN
S6 thang 10 - 2016

31



32)

NGHIEN CUU & TRAO DOI

A STUDY ON LAND SURFACE TEMPERATURE (LST)
FROM LANDSAT 8 TIRS- A CASE STUDY OF THAI NGUYEN CITY

Hoang Anh Huy
Ha Noi University of Natural Resources and Environtment

Land surface temperature (LST) is an important parameter in the study of hydrometeorology, es-
pecially in the context of the influences of global climate change, thus, study on the spatial distri-
bution of LST has important implications. This study introduces the study of LST distribution using
Landsat 8 TIRS in Thai Nguyen city collected at 10.02 AM. First step is the conversion of DN val-
ues to top of atmosphere spectral radiance, LST estimation is then based on the brightness temper-
ature and surface emissivity retrieval. It was shown that: (i) low temperatures (17,7-20°C) with an
area of 13.39 km? (accounting for 7,73% of the total area) distributed in mountainous areas and Nui
Coc lake, (ii) total area of medium temperatures (20-25°C) was 152,38 km? (accounting for 91,51%
of total area), distributed in sub-urban areas, (iii) high temperatures (25-31°C) with an area of
7,44 km? (accounting 4,29% of the total area) was concentrated in urban areas. It can be con-
cluded that, LANDSAT 8 TIRS can help study the spatial distribution of LST effectively.

Key words: Land Surface Temperature, Thermal Infrared Images, LANDSAT 8 TIRS.
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NGHIEN CUU ANH HUONG CUA LUQNG MUA PEN
TAINGUYEN NUOC DUOI PAT TINH THAI BINH

Tran Thi Thanh Thiy
Truong Pai hoc Mo - Bia chét

ién nay van dé Bién doi khi hdu toan cau dang dnh hwéng dén méi truong néi chung va

méi truong nuwdc dwdi ddt néi riéng. Viéc nghién ciru dnh hwong cia heong mwea dén

nede dwdi ddt la co sé dé danh gid vai tro bé cdp cia liwong mwa dén sie hinh thanh triv
lwong va thay doi chat hrong nwée dwdi dat. Tie nam 1960 dén nam 2015, khi hdu c6 suw thay déi theo
thoi gian, nhiét dé tang, hrong boc hoi giam tir nam 1995 tré vé ddy khodng 3 mm/ndm, lwong mua
trung binh nam giam 7,0%. Lwong muwea va myc niede dwdi dat tang chira nwée Holocen c6 quan hé
t1 1¢ thuan voi nhau. Khi lwong mua tang thi myc nuoc duoi dat dang cao tuy co cham va léch pha
50 voi lwong muea tiv 1 dén 2 thang. Nhw vy, nede mua dé c6 vai tro trong sy hinh thanh triv lwvong
cia tang chira nuwde nay. Con doi véi tang chira nuoc Plezstocen moi quan hé giita lwong mira va
mure nwée dwdi dat khéng ré rang do tang chira nwée nam sau, gid tri cuwce tiéu ciia muwe niede dwdi
ddt thay doi khong dong déu véi lwong muwa va tity thude vao khu viee nghién civu. Theo tinh todn,
vdo mita miea, lirong nuwde muwa bo cdp cho tang chira mede Holocen khodng (0,0003 : 0,00032)
m/ng. Con vao miia khé, nwée dudi dat ciia tang chiva nude nay that thodt do béc hoi hodc thodt ra

dong chay mdt tir (0,000068 : 0,000098) m/ng.

Tir khéa: Bién doi khi hdu, liwong mua, tinh Thdi Binh, nuwde ngam.

Mé dau

Thai Binh 1a mot tinh ven bién ndm trong
viing dong bang chau thd séng Hong, duoc bao
boc bai hé thong song, bién khép kin. Piéu nay
d3 c6 anh huong truc tiép dén tai nguyén nude
dudi dét cia tinh, 1am cho ching c6 su bién doi
vé trir lugng va chat lugng nudc. Hién nay bién
d6i khi hau dang gay tac dong khong nho dén
moi truong néi chung va moi truong nudc dudi
dat néi riéng. Bién doi khi hau lam gia ting
lugng mua, lam cho nudc bién xam nhap sau vao
dét lién, man hoa nudc mit, suy giam chét luong
va trlt lugng nude dudi dét... Do do, viéc nghién
ctru anh huéng cua lugng mua dén tai nguyén
nuéde dudi dat dic biét 1a vai tro bd cap cua
chung cho nudc dudi dat 1a co so dé danh gia
nhimg tac dong ctia bién doi khi hau dén su hinh
thanh trit lugng va thay doi chat luong nuéce dudi
d4t cua tinh Théi Binh.

1. Phuong phap nghién ctru

Dé danh gia anh huong cia lugng mua dén
tai nguyén nudc dudi dat cua tinh Thai Binh, tac
gia da tién hanh mot s6 phuong phap nghién ciru
sau:

- Thu thap tai li€u: thu thap cac s6 liéu quan
tric vé khi hau nhu nhiét d¢, d6 am, d6 bdc hoi,
luong mua cua tinh Thai Binh theo thoi gian tai
Vién khoa hoc khi tugng thiy van va bién doi
khi hau dong thoi thu thap cac s lidu quan tric
muc nude dudi dat theo thoi gian & ca 2 tang
chtra nudc Holocen (gh) va Pliestocen (qp) tai
cac 16 khoan quan tric thudc mang luéi quan tric
qudc gia tir Trung tdm quy hoach va diéu tra tai
nguyén nudc quic gia;

- Khao sat thuc dia: st dung thiét bi quan tric
tu dong dé do dac dao dong muc nudc duoi dat
theo thoi gian tai mot s6 16 khoan ven song, bién
nham bd sung chudi sb liéu, danh gia mdi quan
hé cua lugng mua voi nudc dudi dat;

- Téng hop, thong ké: Tir cac s6 liéu thu thap
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vé lugng mua va myc nudc dudi dét theo thoi
gian két hop két qua khao sat thyc dia, tac gia da
tién hanh thong ké, chinh 1y, xdy dung chudi s6
liéu trung binh nam, trung binh thang cung céac
dd thi biéu dién moi quan h¢ gitra khi hau, luong
mua v6i muc nude dudi dit ¢ ca 2 ting chia
nude gh va gp nham danh gia sy bién thién cua
chung theo thoi gian, tr do tinh todn xac dinh
luong bd cap cua nude mua trong sy hinh thanh
trir luong nude dudi dat khu vuc nghién ciru.

2. Két qua nghién ciru va thao luin

2.1. Pic diém khi hiu ciia tinh Thdi Binh

Thai Binh c6 khi hau nhiét déi gié mua, chiu
anh huong manh mé cua hoan luu gié mua Pong
Bic va vung bién nhiét d6i. Dya trén s6 liéu
théng ké vé dic trung khi hau cua tinh Thai
Binh, tac gia d tong hop danh gia dic diém khi
hau trung binh thang tir nam 1995 dén nam 2015
nham danh gia mdi quan hé giita ching véi sy
thay ddi muc nudce dudi dét tai cac 16 khoan quan
tric cua tinh, voi mot sd nét chinh nhu sau:

- S6 gio nang: Trung binh hang nim & Thai
Binh c6 khoang 1.615 gid ning (Bang 1), thoi
ky tir thang 5 dén thang 12 c¢6 nhiéu ning, dat
trén 100 gio ndng/thang. Cac thang it ning nhat
la thang 2, 3, trung binh 38,8 + 42,6 gio/thang;

- Ché d6 gié: Mua he v6i hudng gio chu dao
1a Pong Nam va Nam, théi tir bién vao dét lién
dem lai thoi tiét nong 4m véi tan suat tong cong
cua hai hudng nay 1a 50% + 60%, trong d6 gid
Nam chiém wu thé. Mua dong, gi6 mua Dong

Bic kéo dai tir thang 10 dén thang 1, trong do6
hudng Pong Béc va Béc chiém wu thé (Bang 1);

- Ché @6 nhiét: Thai Binh c6 khi hau nhiét déi
v6i1 nhiét do trung binh 1a 23,6°C véi hai mua rd
rét. Mua nong, nhi¢t do trung binh thang 16mn hon
25°C kéo dai tir thang 5 dén thang 9. Thang 6 1a
thang néng nhat c6 nhiét do trung binh 14 28,9°C.
Thoi ky mua dong c6 nhiét do trung binh thang
thap dudi 20°C kéo dai tir thang 12 dén thang 3,
trong do c6 2 thang lanh véi nhiét do trung binh
thang chi dat 15,0°C (Bang 1);

- Ché 6 mua 4m: Thai Binh c6 ché d6 mua
mua hé, véi mia mua kéo dai tir thang 5 dén cudi
thang 10. Lugng mua ndm dao dong tur 1.627,5
dén 1.735,9 mm/nam, thudc loai mua vira. Mua
it mua kéo dai 6 thang, tr thang 12 cua nam
truée dén hét thang 3 ctia ndm sau (Bang 1);

- D6 4m twong doi: P am twong ddi trung
binh ndm & Thai Binh thudc loai kha cao, dat
86% (Bang 1), trong d6 cao nhit 1a tir thang 2
dén thang 4, dat 89% + 92%. Do 4m thap nhat 1a
thang 6 va thoi diém c6 nhiéu gié kho nong vao
cac thang 11, 12 trung vai thoi ky kho hanh, lanh
& Bic Bo, dat 81%;

- Béc hoi: Thai Binh ¢6 lugng boc hoi khong
khi trung binh 1a 885 mm/nam (Bang 1), dat muac
trung binh so véi cac ving dong bang ven bién
can ké. Théang 7 c6 luong bdc hoi 16n nhét dat
115,4 mm/thang, thap nhit 1a trong thang 2, 3,
dat xap xi 42 mm/thang;

Bang 1. Ddc trung khi hqu trung binh thang cua tinh Thai Binh [3]

Cac dac trung
khi hiu

7 8 9 10 11 12

Sb gio néng
trung binh thang
va nam (gio)

72,0 | 38,8 | 42,6 | 91,7 | 191,8

186,0

207,8 | 174,1 169,7 | 140,2 | 121,4 | 1615

Téc do giod trung
binh thang va
nam (m/s)

22 | 20 | 22 | 22

2,4 1,7 1,7 2,0 2,0 1,9 2,1

Nhiét ¢ TB
thang va nam

€O

16,4 | 17,0 | 19,6 | 23,3 26,9

28,7

29,2 28,4 24,4

Luong mua trung

binh (mm) 254

80,5 | 76,2 | 1385

178,5

2352 | 260,5 | 285 | 150,5 | 40,2 300,3

D6 am tuong ddi

TB (%) 86 89 91

90 86

83 87 87 85 83 83 86

Luong bdc hoi

khong khi (mm) | 200 | 41 | 419

50,4 82,1

102,4

115,4 77,0 70,3 | 84,0 84,8 76,0 | 885,3

Luong bdc hoi
tiém nang (mm)

44,0 | 57,7 | 77,5 | 125,1

129,6

1054

142,7 | 119,1 | 107,7 | 90,4 62,7
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Tt nhitng danh gia chung vé dic diém khi nhe tir ndm 1960 dén nam 2015 v&i quan hé
hau ctia tinh Thai Binh, ¢an ctr trén s6 lidu théng  tuyén tinh, két qua nhiét do trung binh nhiing
ké tir ndm 1960 dén nim 2015, tac gia dd danh  nam dau quan tric 14 23°C va nhitng nam trd lai
gia vé xu hudng thay ddi cua céc yéu t6 khi hau day la 23,4°C. Nhiét ¢ trung binh ndm cao nhét
tir qua khir #én nay 1am co so du bao anh huéng  xudt hién vao cac nam 1987, 2003 (24,2°C) va
cuia su thay d6i khi hau cho tuong lai. Trong d6,  thap nhét vao nam 2011 (22,6°C).
nhiét d§ trung binh nam c6 xu hudng gia tang

24.5 ‘
24

) . fr 7« # ! ?é! £

235 = fir e r—
3 23 - i i! A ; = I w U ,l
t'g- 225 u b { hj-- NEw e 11 14¥
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Hinh 1. Sw thay déi nhiét dg trung binh nam theo thoi gian
Tu nhiing nam 1996 dén nam 2015 nhiét 40  va tac dong dén sy hinh thanh trix lugng nudce

trung binh ¢6 xu hudng ting nhe 1én tir 22,73 &én  dudi dat khu vuc nghién ciru.
23,6°C. Diéu ndy c6 anh hudng dén do bdc hoi
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Hinh 2. Si thay doi @6 boc hoi trung binh ndm theo thoi gian
Do bde hoi cua tinh ¢ dién bién thay d6i theo  nam 1995 tré vé nim 2015, trung binh khoang 3
tung chu ky trong sudt thoi gian quan tric trong  mm/nam (tir 904,7 mm xudng 842,1 mm). Vi
d6 do bdc hoi cao nhét tap trung trong khoang  xu hudng bdc hoi nay da lam d6 am khong khi it
tir ndm 1974 dén nam 1993 véi d6 bdc hoi trung  thay dbi tir nhitng nam 1960 tré lai day (Hinh 3).
binh 12 983 mm. Va c6 xu huéng giam dan tir
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Hinh 3. Sy thay déi dé am trung binh ndm theo thoi gian
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Do 4m cao nhit tip trung chu yéu trong
khoang thoi gian tir nim 1995 dén nam 2001. Tir
nim 1960 d&én nam 2015, d6 4m trung binh nim
ctia khong khi tuong dbi cao, dat 86 ~ 87% va it

c¢6 su thay doi theo thoi gian. Ngoai ra, tic gia
con danh gia sy thay do6i lugng mua theo thoi
gian (Hinh 4).

3500
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Hinh 4. Sw thay doi heong muea theo thoi gian

Luong mua trong tinh c¢6 xu huéng giam dan
theo thoi gian, lugng mua cao nhét xuat hién vao
nam 1973 (3.165,6 mm), muc giam theo thong
ke tai tinh Thai Binh trung binh nam 1a 7%. Xu
hudng thay d6i cta lugng mua anh huong dén
su bién d6i chat luong va trir lugng nude dudi
dat theo thoi gian.

2.2. Anh hwéng ciia lwong mwa dén tai
nguyén nwéc dwéi dit tinh Thdi Binh

Tir cac sb liéu thong ké vé lwong mua trung
binh thang trén toan tinh (Bang 1) va két qua

quan tric muc nudc dudi dat trung binh thang &
ca 2 tang chira nudc Holocen va Pleistocen tai
céc 16 khoan quan trac ctia tinh theo thoi gian tir
nim 1995 dén nim 2015 (Bang 2) cung cac tai
lidu khao sat thuc dia, tac gia da tién hanh xay
dung cac dd thi biéu dién mdi quan hé giira
luong mua trung binh thang va myc nudc dudi
d4t nham danh gia anh hudng cua chung dén sy
dao dong myuc nudc dudi dét va vai tro bd cap,
hinh thanh trit lugng nudc dudi dat khu vuc
nghién cuu.

Badng 2. Két qua quan trdc mire nude dudi dat trung binh thang tinh Thdi Binh [2]

5 Thang

Lo ron | xa

khoan 1 2 3 4 5 6 7 8 9 10 11 | 12
Diém

Q155 | qhy | 25 05 | 035|030 | 028 | 0,48 | 045 | 042 | 0,54 | 0,68 | 040 | 045 | 048
4 Pién

Q156 | gh, T:I‘-;y 0,30 | 0,55 | 0,45 | 049 | 0,52 | 0,50 | 0,55 | 0,58 | 0,55 | 045 | 029 | 0,17

158 | qh, | TOWY | 953 | s | 105 | 250 | 257 | 2615 | 2605 | 105 | 259 | 2621 | 262 | 25.5
4 Viét

Ql158a | qp thl‘;ty 254 | 252 | 250 | 252 | 257 | 26,1 | 261 | 262 | 260 | 263 | 263 | 25,5

Q159 | qho | A% | 255 | 2538 | 253 | 255 [ 2538 | 2576 | 26,1 | 26,1 | 250 | 26,1 | 2625 | 2622
4 Bai

Ql15% | qp» ]’;; 1,562 | 1,542 | 1,545 | 1,54 | 1,565 | 1,562 | 1,565 | 1,57 | 1,585 | 1,525 | 1496 | 1,50

Q15% | qp; g;i 1,558 | 1,54 | 1,538 | 1,525 | 1,543 | 1,551 | 1,556 | 1,562 | 1,57 | 1,525 | 1,51 | 1488

Dua trén do thi biéu dién giita luong mua va
muc nude dudi dat trong ting chtra nuéc Holo-
cen (Hinh 5) cho thdy chung c6 quan hé ti 1&
thuan voi nhau va thay doi theo cac mua trong

TAP CHi KHi TUQNG THUY VAN

nam. Khi lugng mua tang thi myuc nuée dudi dat
dang cao tuy nhién cham va léch pha hon mdt
chut so voi lugng mua khoang 1 dén 2 thang.
Khi lugng mua dat cuc dai vao thang 9 thi muc
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nudc dat cuc dai vao thang 10, 11 sau d6 muyc
nudc vé gia tri cuc tiéu vao thang 3 va thang 4
nam sau. Vao cac thang khi muc nudec méi dang
1én, do thi cua ching twong dbi thoai va & cac
thang dat myc nudc cuc dai thi dd thi cua chung

NGHIEN CUU & TRAO POI

dbc hon, diéu nay lién quan dén su ting luong
mua va giam dan bé day d6i thong khi. Thoi
diém dat cuc dai va cuc tiéu trong nam tai cac
khu vue nghién ctru cling khac nhau.
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Hinh 5. Biéu do biéu dién moi quan hé giira mwc nwée duéi dat TCN Holocen (LK Q158, Q159)
va lwong mua trén khu vuc trung binh thang giai doan 1995 - 2015

Ngoai ra, tic gia con xay dung cac do thi biéu
di&n mdi quan hé giira lwong mua véi muc nudc
duéi dat ting chira nudc Pleistocen (Hinh 6)
trong d6 su dao dong giita chiing thé hién quan
hé chua rd rang do tang chtra nudc qp nam dudi
sau. Muc nudc dudi dat co sy bién doi khong

déng déu, thuong dat cuc dai vao thang 9 & hau
hét cac diém quan tric, trung véi gia tri cuc dai
ctia luong mua tuy nhién khi vé gia tri cuc tiéu
thi muc nude dudi dat thay ddi tuy thudc vao vi
tri khao sat.
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Hinh 6. Biéu do biéu dién méi quan hé giita mwc nwée dwdi dat TCN Pliestocen (LK Q158a,
Q159a) va luong mua trén khu vuc trung binh thang giai doan 1995 - 2015

Tai Thuy Viét, Thai Thuy, muc nudc dudi dét
tﬁng chura nude qp dat gia tri cuc tiéu vao thang
3, 4. Tuy nhién, ¢ khu vuc An Bai, Quynh Phy,
muc nude dudi dat dat gia tri cuc tiéu vao thang
12 va c6 xu hudng tang 1én cao vao thang 1,
thang 2. Diéu nay cho thiy & ting chira nude qp
khong chiu anh huéng tryc tiép cua nude mua
ma xu thé bién d6i myc nude c6 thé do qua trinh
tham xuyén tir ting chira nudc qh xudng, tir
song, bién thdm vao hay tir tang chira nudc &
dué6i bo cap 1én... Can ctr trén dd thi tong hop
biéu dién mbi quan hé giita nuéc mua voi cac

tang chtra nudc khu vyc nghién ciru theo thoi
gian tir nam 1995 dén nam 2015 (Hinh 7) ciing
cho thy diéu nay. Dwa vao d6 thi cho thay dao
dong myc nudc téng chita nuéc gh tai cac 16
khoan Q155, Q156, Q158 va Q159 c6 xu hudng
tang nhe, bién ddi dong déu véi luong mua.
Riéng muc nude 16 khoan Q159b, Q158a va
Q156a ciia ting qp c6 xu huéng giam manbh, it co
dao dong theo nudc mua, chi trong thoi ky dau
quan trac nam 1995 dén 1998. Tir nhitng nghién
ctru trén cho thdy nudc mua co anh huong dén
tang chira nudc Holocen, bd cép va hinh thanh
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trit lugng ciing nhu thay doi chat lwong cua tang
chira nudc nay. Tuy nhién, véi ting chira nudc
Pleistocen, do nudc dudi dat dang duoc khai thac

st dung nhicu, nudc mua lai it cd vai tro bo cap
cho tang chtra nudc nén muc nude dang ha thap
dan theo thoi gian.
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Hinh 7. Biéu do biéu dién moi quan hé giita hrong miwra va mye nwée dwedi dat theo thoi gian
tir nam 1995 dén nam 2015 [2], [4]

Dé danh gia vai trd bd cap cua nudc mua cho
tang chira nudc Holocen, tac gia di st dung
phuong phép cua Bindeman va Healy & Cook
theo cong thuc:

':H-: -Hu:'

£ 4)

Trong d6, h¢ s6 nha nudc trong luc u dugc
tac gia tong hop, tinh toan dya vao sy chénh léch
muc nude dudi dit trong toan ving véi p trung
binh 1a 0,124. Gié tri HI, H2 1a cdt cao muc
nuée dudi dat ting chira nude Holocen quan tric
lién tuc theo thoi gian dugc tong hop tai cac 16
khoan quan tric ctia tinh Thai Binh. Tir sy chénh
léch muyc nudc tai cac 16 khoan quan trc tir nam
1995 dén nam 2015, tac gia da tinh toan duoc
lugng nudc mua bd cap vao tang chira nude
Holocen theo miia mua va mua kho. Theo két
qua tinh toan, lwong nuéc mua bd cap cho tang
chira nudc vao muia mua chiém khoang (25 : 27)
% lwong mua véi luong nude bo cap tinh toan
khoang (0,0003 : 0,00032) m/ng. Vao mua kho,
lugng nudc dudi dat lai mét di theo thoi gian,
woe tinh thay déi tir (0,000068 : 0,000098) m/ng.
Nhu vay c6 thé thay lugng nudce dudi dat mat di
vao mua kho tuong dbi 16n do ting chira nudc
khong duoc nude mua bd cap ma chi yéu bi boc
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hoi béi nhiét d6 hodc thoat ra bd sung cho dong
chay mit hay thim xuyén bo cap cho tang chia
nude bén dudi ciing nhu that thoat phan 16n do
hoat dong khai thac phuc vu sinh hoat. Va voi su
bd cap lién tuc cia nudc mua voi lugng bd cap
16n hon nhiéu so voi lugng nudc that thoat da
g6p phan hinh thanh trit lwgng nude dudi dat
TCN gh khu vuc nghién ctru. Theo do thi biéu
dién hinh 9 ciing cho thidy muc nudc dudi dat
cling c6 xu thé gia ting trong nhitng nim trd lai
day phi hop véi xu thé bién dbi cua lwong mua.
Do vdy, bién d6i khi hau cing véi sy gia ting
luwgng nudc mua dong vai tro quan trong trong su
hinh thanh trit luong nude dudi dt va gop phan
thay d6i chit lvong man - nhat nudc dudi dat
tinh Thai Binh.

3. Két Luan

- Khi hau tinh Thai Binh c6 sy thay dbi tir
nam 1960 tr¢ lai day. Nhiét @6 trung binh nam co6
xu huéng gia ting nhe trong khi d boc hoi dién
bién theo ting chu ky va ¢6 xu huéng giam dan
tir nam 1995 dén nay voéi miic giam trung binh
nam khoang 3 mm. P 4m khong khi it thay doi
con lugng mua c6 xu hudng giam dan theo thoi
gian véi mirc giam thdng ké trung binh 50 nim
qua la 7%.
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- Luong mua va myc nudc dudi dit trong
tang chira nudc trong Holocen c6 quan hé ti 18
thuén vdi nhau dac biét vao mua mua. Khi lugng
mura tang thi muc nuée dudi dit dang 1én nhung
cham va léch pha so véi lugng mua tur 1 - 2
thang. Trong d6, mdi quan hé giita lvong mua
va muc nudc dudi dat ting chira nudce Pleistocen
chua 13 rang do ting chira nudc nam sdu, lugng
nuéc mua khong thdm truc tiép vao ting chia
nudce dan dén su ha thép muc nude dudi dat theo
thoi gian tai hau hét cac diém quan tric;

- Luong mua c¢6 mdi quan hé véi tang chira

NGHIEN CUU & TRAO POI

hinh thanh trir luong nude dudi dat cua tang
chtra nudce nay. Trong do, vao mua mua, nudc
du6i dat ting chia nude Holocen duge nude
mua bd sung, lam gia ting myc nude véi lugng
nude b cap tinh toan khoang (0,0003 : 0,00032)
m/ng. Con vao mua kho, nudc dudi d4t lai bi mat
di tir (0,000068 : 0,000098) m/ng. Két qua
nghién clru 1a co s¢ danh gia vai tro ciia mua tac
dong dén sy hinh thanh trit luong va thay doi
chat lugng nudc dudi dat khu vuc nghién ciru
dac biét trude tac dong cua Bién doi khi hau toan
cau nhu hién nay.

nudc Holocen va cé vai tro bo cap dan dén su
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RESEARCHING THE EFFECT OF RAINFALL ON GROUNDWATER
RESOURCE IN THAI BINH PROVINCE

Tran Thi Thanh Thuy - Ha Noi University of Mining and Geology

The global climate change is not only affect environment but also affect groundwater level in
particular. In this research mainly focus on Holocene and Pleistocene aquifers in Thai Binh province.
Reseaching results showed that the relationship between groundwater table variation and rainfall
can be used to answer exactly the effect of climate change on groundwater resource, reserves and
quality. From 1960 to 2015, the weather in this area also has changes similar to the change of global
climate such as increase of temperature, decrease of rainfall is 7.0 % per year and decrease of evap-
oration is about 3 mm per year from 1995 until now. In the Holocen aquifer, rainfall and groundwater
level have close relationships together. And the change of groundwater level is often slower than of
rainfall and phase lag from 1 to 2 months. In the Pleistocen aquifer, relationship between precipi-
tation and groundwater levels is not clear and depending on the specific location. In the study area,
the rainfall has an important role in the formation of groundwater reserves, especially Holocene
aquifer. In rainy season, rainfall recharges to Holocene aquifer is about 0.0003 to 0.00032 m/d. In
dry season, groundwater will be evaporated and drainage into the runoff is about 0.000068 to
0.000098 m/d.

Groundwater, climatechange, rainfall, Thai Binh province
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XAY DUNG BAN PO SINH KHiI HAU TINH THANH HOA

Lé Kim Dung, Ha Thi Phwong Linh
Truong Pai hoc Héng buc

tich dac diém, phan bé, dién tich cdc logi sinh khi hdu tinh, lam co sé khoa hoc cho viéc

Bdi bdo chi ra phwong phdp thanh ldp ban do sinh khi hdu tinh Thanh Héa. Trén co sé phin

liwa chon, quy hoach, co cdu cdy trong phit hop hon véi tirng dia phicong trong tinh, ddp
vng nhu cau thiee tién san xudt, gép phan phat huy noi liec thé manh kinh té néng nghiép tinh Thanh

Hoa.

Tir khéa: Ban do sinh khi hdu, Thanh Héa, néng nghiép.

1. Pit van dé

Nghién ctru, danh gia bién d6i khi hau theo
thoi gian va phan hoa theo khong gian, cling nhu
su thay doi do tac dong cua con nguoi, dé tir d6
c¢6 ké hoach khai thac t6i wu ngudn tai nguyén
khi hau, dong thoi giam tdi thidu cac anh hudng
tiéu cuc ciia n6 dén moi trudng sinh thai dang 1a
mot yéu cAu buc xtc d6i voi su phat trién bén
vitng ctia mot nén ndéng nghiép néi riéng, KT -
XH néi chung.

Thanh Hoa 14 tinh nim & cyc Bic cua ving
Bic Trung BJ. Vi tri dia 1y da quy dinh tinh chét

nhiét d6i 4m gid mua, 14 co s& dé phat trién nén
néng nghiép nhiét doi. Tuy nhién nhitng két qua
dat duoc clia san xuit nong nghiép hién nay van
chua twong xtng voi tiém ning hién c6. Pay
chinh la Iy do ma bai bao tdp trung nghién ctru
thanh 18p ban dd sinh khi hau tinh Thanh Hoa,
tur do tao co so khoa hoc cho viéc lya chon, quy
hoach, co cau cay trong phii hop hon véi ting
dia phuong trong tinh.

2. Noi dung

2.1. Co 56 xdy dung hé théng chi tiéu phéin
logi sinh khi hau tinh Thanh Hoa

Bang 1. Cac dac diém SKH tram Bdi Thuong, TP. Thanh Hoa, Tinh Gia

TAP CHI KHi TUQNG THUY VAN

(Nguon: Pai Khi tiwgng - Thity van Thanh Héa )

L L.Z Bai TP. Thanh - .
Dac diem Thwong Héa Tinh Gia

Bg_‘) cao tram (m)’ . 21 5 5
S6 nam quanA trac cia nhiét do (so dau), 30-57 %3 - 84 32 .35
lugng mua (s0 sau)
Tri s6 nhiét @6 TB nim (°C) 23,3 23,6 23,5
Tdong lugng mua nim (mm) 1937 1742 1854
Nhiét d6 t6i thap TB théng lanh nhat (°C) 13,8 14,5 14,6
Nhiét d6 t6i thap tuyét doi (°C) 2,6 5.4 3
Nhiét d6 tdi cao TB thang nong nhét (°C) 33,5 33,1 33,4
Nhiét d6 tdi cao tuyét d6i (°C) 41,5 42 40,9
Bién d6 nhi¢t ngay TB nam (°C) 7,2 6 5,7
Thoi ky kho d6i voi chu ky sinh truong

: . 7-1 7-2 7
cua thuc vat
Thoi ky 4m udt 3-6 4-6 1-6
Thoi ky thira am 5-10 5-10 5-11
Thoi ky nhiét d6 toi thip TB thang dudi
o 7-1 1 1
;’ohén ky nhiét do toi thap tuyét doi dudi 7.1 0 7.1
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- Phan kiéu sinh khi hau lanh thd Viét Nam
[1]; ‘

- Ban @6 sinh khi hau Viét Nam ti 1€ 1:1 000
000 [4];

- Nghién ctru dac diém sinh khi hau phuc vu
cho viée bd tri mot s6 cdy trong thich nghi tinh
Ngh¢ An [3];

- Bic diém sinh khi hau tai 3 tram khi tuong
cua tinh Thanh Hoa (tram Bai Thuong, TP.
Thanh Hoa, Tinh Gia) dugc néu trong bang 1.

Nhu vay, déi chiéu vao két qua phan loai
SKH, lanh thé Thanh Héa ¢6 3 kiéu SKH sau:

- Kiéu IT*.1.d, khi hau nhiét d6i gi6 mua dong
lanh, mua hé, thoi ky kho tir 2,1 dén 3 thang.
Tram Bai Thugng thudc kiéu SKH nay.

- Kiéu IT*.1.e, khi hau nhiét d¢i gi6 mua dong
lanh, mua he, thoi ky kho tur 3,1 - 4,0 thang.
Tram TP. Thanh Hoa thudc kiéu SKH nay.

- Kiéu IT*.1.b, khi hau nhiét d6i gi6 mua dong
lanh, mua he, thoi ky kho tr 0,1 - 1,0 thang.
Tram Tinh Gia thudc kiéu SKH nay.

2.2. H¢ thé'ng chi tiéu phdn loai sinh khi
hau tinh Thanh Hoa

Vi ban d6 SKH (sinh khi hau) xay dung cho
khu vuc ¢ pham vi cép tinh - tinh Thanh Héa nén
cAp phan chia co s chung t6i lya chon 1a “loai
sinh khi hau”. Nham phuc vu cho viéc dé xuit
phan bd cay trong nén hai yéu t6 nhiét va 4m 1a
hét strc quan trong. Dudi ddy 1a hé thong chi tiéu
phan loai SKH tinh Thanh Héa:

a) Chi tiéu nhiét:

- Nhiét do trung binh ndm: ndéng: Thnam > 22°C,
téng nhié¢t 6 nam trén 8000°C; hoi nong: 22°>
Toam > 20°C, tong nhiét d6 nam tir 7300 —
7900°C; mat: 20°C > Tuam > 18°C, tong nhiét do
nam tir 6500 — 7300°C; lanh: Tum< 18°C, tong
nhiét do nam dudi 6500°C.

- D6 dai mua lanh: ngan: < 2 thang; trung
binh: 3 - 4 thang; dai: 5 thang; rat dai: > 6 thang.

b) Chi tiéu am:

- Tong lugng mua nam (Ruam: mua hoi nhidu:
Rnim > 1900 m, mua vira: 1700 < Rpam < 1900
mm, mua hoi it: 1500 < Rnam < 1700 mm, mua it:
1300 < Rpam < 1500 mm, mua rat it: Roam < 1300
mm.

NGHIEN CUU & TRAO POI

- P dai mua khé: ngin: < 2 thang, Trung
binh: 3 - 4 thang; dai: > 5 thang.

Mang ludi cac tram khi tuong, tram do mua
ctia Thanh Hoéa kha nhiéu, gdm c6 7 tram khi
tugng va 28 diém do mua thué nhan déan [5].
Trong qua trinh danh gia, ddc bi¢t chu y t61 do
cao dia hinh va céc chi tiéu khac cta khi hau. (Vi
du: khi tién hanh phan cép nhiét d0 trén toan lanh
thd cua tinh can dua vao sb liéu cia tram quan
trac gan nhat va sit dung phuong phap ndi suy
qua nguyén ly giam nhié¢t do theo do cao dia
hinh; lugng mua ngi suy theo hudng suon don
gié hay khuit gio)

2.3. Phwong phdp thé hién

Ban d6 SKH dugc xdy dung bang phan mém
Maplnfor trén co s& chong xép cua hai ban d6
phan loai: nhiét 46 TB nhiéu nam, téng lugng
mua TB nhiéu nim. Ngoai ra con dua thém 2 yéu
td dd dai mua lanh va d6 dai mua kho vao trong
qué trinh xay dung. V& phuong phap thé hién cac
ddi tuong nhiét dg, lugng mua, cac loai SKH
trén ban dd, chiing t6i sir dung phuong phap nén
chat luong, thé hién qua cac tong mau khac nhau
va ki hiéu cac loai sinh khi hau tuong tng. Bang
chtrc niang cua thanh céng cu Query trong phan
mém Mapinfo, chung t6i chon ra dir li¢u khong
gian va dir li¢u thudc tinh cta cac loai SKH.

2.4. Mé td cac loai sinh khi hdu tinh Thanh
Hoa.

IVB3b: Loai SKH nhiét d6i gié mua, lanh,
mua lanh dai 5 thang, mua vira 1700 - 1900mm,
mua kho TB 3 - 4 thang. Loai SKH nay c6 dién
tich nho, phan bd & phia tdy huyén Muong Lat;
& d6 cao 700 - 1000 m; nhiét d6 TB nim gan
23°C; ¢6 5 thang mua lanh véi nhiét do dudi
18°C. Nhiét do tbi cao tuyét dbi co thé 1én dén
41°C, nhiét do téi thap tuyét ddi xubng dudi 0°C.
Luong mua TB nam dat khoang 1700 - 1900
mm, sb thang kho 13 3 - 4 thang, luong mua
thang thip nhat khoang 10 mm.

IVD3b: Loai SKH nhiét d6i gié mua, lanh,
mua lanh dai 5 thdng, mua it 1300 - 1500 mm,
mua kho TB 3 - 4 thang. Loai SKH nay xudt hién
1 khoanh vi, dién tich nho, phan b6 & phia tay
huyén Muong Lat, ven bién gioi Viét - Lao, &

TAP CHI KHi TUQONG THUY VAN

S6 thang 10 - 2016



NGHIEN CUU & TRAO DOI

khu vuc c6 do cao dia hinh 700 - 1000 m, nhiét
d6 TB nam xap xi 23°C, ¢6 5 thang mua lanh véi
nhiét d6 dudi 18°C. Nhiét d6 tdi cao tuyét ddi co
thé 1én dén 41°C, nhiét d6 toi thap tuyét doi
xudng dudi 0°C. Luong mua TB ndm dat khoang
1300 - 1500 mm, sb thang kho 14 3 — 4 thang,
lwong mua thang thap nhat khoang 10 mm.

IVA4b: Loai SKH nhi¢t d&i gio mua, lanh,
mua lanh rat dai 6 thang, mua hoi nhiéu > 1900
mm, mua kho TB 3 - 4 thang. Loai SKH nay xut
hién 1 khoanh vi, di¢n tich nhd, phan bd & phia
nam huyén Thuong Xuan, ven bién gidi Thanh
Hoa - Nghé An, ¢ khu vuc c¢6 d9 cao dia hinh
1000 - 1500 m, nhiét 6 TB nam xép xi 23°C, ¢6
6 thang mua lanh vo6i nhiét d§ dudi 18°C. Nhiét
do TB thang 7 < 25°C, nhi¢t d§ TB thang 1 <
14°C, nhiét d6 tdi thap tuyét ddi < 0°C. Luong
mua TB nim dat khoang > 1900 mm, sb thang
kho 1a 3 - 4 thang, luong mua thang thap nhat
khoang 40 - 70 mm.

IVB4b: Loai SKH nhiét d6i gié mua, lanh,
mua lanh rit dai 6 thang, mua vira 1700 -
1900mm, mua khé TB 3 - 4 thang. Loai SKH
nay c6 4 khoanh vi, dién tich nho, phan b6 ¢ phia
tay huyén Thuong Xuan, phia nam huyén Quan
Son, ven bién gidi Thanh Hoa - Ngh¢ An, trén
d0 cao dia hinh 1000 - 1500 m, nhiét 40 TB nam
xép xi 23°C, c6 6 thang mua lanh véi nhiét do
duai 18°C. Nhiét do TB thang 7 < 25°C, nhiét do
TB thang 1< 14°C, nhiét d6 ti thap tuyét ddi <
0°C. Lugng mua TB nam 1700 - 1900 mm, 3 - 4
thang kho, lugng mua thang thap nhat khoang
10 - 20 mm.

IVC4b: Loai SKH nhiét doi gié mua, lanh,
mua lanh rat dai 6 thang, mua hoi it 1500 - 1700
mm, mua khd TB 3 - 4 thang. Loai sinh khi hau
nay xuét hién 7 khoanh vi, dién tich nho, phan
bd & phia nam huyén Muong Lat, cac dinh nai
cao huyén Quan Son, ven bién gidi Viét Nam —
Lao, & khu vuc ¢6 d6 cao 1000 - 1500 m hodac
trén 1500 m, nhiét @6 TB nam Xép xi23°C, c6 6
thang mua lanh véi nhi¢t d¢ dudi 18°C. Nhi¢t do
TB thang 7 < 25°C, nhiét 6 TB thang 1 < 14°C,
nhiét do ti thap tuyét déi < 0°C. Luong mwa TB
nam dat khoang 1500 - 1700 mm, 3 - 4 thang
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kho, lwong mua thang thip nhat khoang 10 mm.

IVD4b: Loai SKH nhiét déi gié mua, lanh,
mua lanh rat dai 6 thang, mua it 1300 - 1500
mm, mua kho TB 3 - 4 thang. Loai SKH nay xudt
hién 6 khoanh vi, di¢n tich nho, phan bd & céc
dinh nuai cao huyén Muong Lat, B4 Thudc va
Quan Hoa, ven bién gidi Viét Nam - Lao, trén do
cao 1000 - 1500 m, nhiét d6 TB nam xap xi
23°C, c6 6 thang mua lanh véi nhiét do dudi
18°C. Nhiét do TB thang 7 < 25°C, nhiét d0 TB
thang 1 < 14°C, nhiét d6 t6i thap tuyét d6i < 0°C.
Luong mua TB nam 1300 - 1500 mm, 3 - 4
thang kho, lugng mua thang thap nhit khoang
10 mm.

IITA3b: Loai SKH nhiét d&i gié mua, mat,
mua lanh dai 5 thang, mua hoi nhiéu >1900 mm,
mua kho TB 3 - 4 thang. Loai SKH nay xuét hién
2 khoanh vi, di¢n tich nho, phan bd & suwon nai
cao phia nam huy¢n Thuong Xuan, ven bién gidi
Thanh Hoa - Ngh¢ An, trén d6 cao dia hinh 700
- 1000 m, nhiét ¢6 TB nam xap xi 23°C, ¢ 5
thang mua lanh véi nhiét @6 dudi 18°C. Nhiét do
TB thang 7 <26°C, nhiét d0 TB thang 1 < 14°C,
nhiét do tdi thap tuyét ddi 0°C. Luong mua TB
nam dat > 1900 mm, s6 3 - 4 thang kho, lugng
mua thang thép nhét khoang 40 - 70 mm.

IIIB3b: Loai SKH nhiét déi gié mua, mat,
mua lanh dai 5 thang, mua vira 1700 - 1900 mm,
mua kho TB 3 - 4 thang. Loai SKH nay xuét hién
2 khoanh vi, dién tich nhé, phan bd & sudn nui
cao phia nam huy¢n Thuong Xuan, ven bién gidi
Thanh Hoéa - Nghé An, ¢ khu vuc c6 d6 cao 700
- 1000 m, nhiét ¢6 TB nam xap xi 23°C, ¢ 5
thang mua lanh véi nhiét d6 dudi 18°C. Nhiét do
TB thang 7 <26°C, nhiét d0 TB thang 1 < 14°C,
nhiét do tdi thap tuyét ddi 0°C. Lugng mua TB
nam dat 1700 - 1900 mm, 3 - 4 thang kho, lugng
mua thang thép nhét khoang 40 - 70 mm.

IIIC3b: Loai SKH nhiét déi gié mua, mat,
mua lanh dai 5 thang, mua hoi it 1500 - 1700
mm, miia khd TB 3 - 4 thang. Loai SKH nay xuat
hién 4 khoanh vi, dién tich nho, phan bd & suon
nGi huyén Quan Son, gan bién gidi Viét - Lao, &
d6 cao 500 - 700 m, nhiét d6 TB nam xap xi
23°C, ¢6 5 thang mua lanh véi nhiét do dudi
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18°C. Nhi¢t do TB thang 7 < 26°C, nhié¢t do TB
thang 1 < 14°C, nhiét do tdi thip tuyét ddi 0°C.
Luong mua TB nam dat 1500 - 1700 mm, 3 - 4
thang kho, lugng mua thang thap nhit khoang
10 - 20 mm.

IIID3b: Loai SKH nhiét d&i gié mua, mat,
mua lanh dai 5 thang, mua it 1300 - 1500 mm,
mtia kho TB 3 - 4 thang. Loai SKH nay xuit hién
4 khoanh vi, dién tich nho, phan bd & suon nui
Kkhuét gi6 huyén Quan Son, Muong Lat, & d6 cao
dia hinh > 500 m, nhiét d6 TB niam xap xi 23°C,
c6 5 thang mua lanh v4i nhiét d§ dudi 18°C.
Nhiét do TB thang 7 < 26°C, nhié¢t o TB thang
1 < 14°C, nhiét d6 tbi thap tuyét d6i 0°C. Lugng
mua TB nam dat 1300 - 1500 mm, 3 - 4 thang
kho, lugng mua thang thip nhét khoang 5 - 10
mm.

[IIB4b: Loai SKH nhiét déi gié mua, mat,
mua lanh rat dai 6 thang, mwa vira 1700 - 1900
mm, mua kho TB 3 - 4 thang. Loai SKH nay xuét
hién 1 khoanh vi, di¢n tich nho, phan bd & suon
nui don gid phia tdy huyén Thuong Xuan. Loai
SKH I1IB4b & khu vuc ¢6 @ cao dia hinh 700 -
1000 m, nhiét d6 TB niam xap xi 23°C, c¢6 6
thang mua lanh voi nhiét do dudi 18°C. Nhiét do
TB thang VII < 25°C, nhiét d0 TB thang I <
14°C, nhiét d6 tbi thap tuyét ddi < 0°C. Luong
mua TB nam dat 1700 - 1900 mm, 3 - 4 thang
kho, lugng mua thang thip nhat khoang 10 - 20
mm.

IIIC4B: Loai SKH nhiét d¢i gi6 mua, mat,
mua lanh rat dai 6 thang, mua hoi it 1500 - 1700
mm, mia kho TB 3 - 4 thang. Loai SKH nay xuat
hién 1 khoanh vi, dién tich nho, phan bd & suon
nui khuat gié phia tdy huyén Ba Thudc, c6 do
cao 500 - 700 m, nhiét d6 TB nam x4p xi 23°C,
c6 6 thang mua lanh voi nhiét d§ dudi 18°C.
Nhiét do TB thang 7 < 25°C, nhi¢t do trung binh
thang I < 14°C, nhiét d6 tbi thap tuyét ddi < 0°C.
Luong mua TB nam dat 1500 - 1700 mm, 3 - 4
thang kho, lugng mua thang thap nhit khoang 5
- 10 mm.

IIE1c: Loai SKH nhiét déi gi6 mua, hoi ndng,
mua lanh ngén <2 thang, mua rat it < 1300 mm,
mua kho dai 5 thang. Loai SKH nay xuat hién 1
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khoanh vi, dién tich trung binh, phan b & huyén
Muong Lat, c6 do cao 400 - 700 m, nhi¢t do TB
nam xap xi 23°C, ¢6 2 thang mua lanh v&i nhiét
do dudi 18°C. Nhiét do TB thang VII 27 - 28°C,
nhiét d6 TB thang I < 14°C, nhiét d6 t6i cao tuyét
d6i 38 - 40°C. Lugng mua TB nam dat < 1300
mm, 5 thang kho, luong mua thang thip nhat
khoang 5 - 10 mm.

ITA2b: Loai SKH nhiét d6i gi6 mua, hoi
néng, mua lanh TB 3 - 4 thang, mua hoi nhiéu >
1900 mm, mua khé TB 3 - 4 thang. Loai SKH
nay xuét hién 3 khoanh vi, dién tich nho, phan
bd ¢ thung liing huyén Thudng Xuan, c6 do cao
100 - 200 m, nhiét d6 TB nam xap xi 23°C, ¢6 3
- 4 thang mua lanh véi nhiét do dudi 18°C. Nhiét
do TB thang VII 27 - 28°C, nhiét do TB thang I
< 14°C, nhiét d6 tdi cao tuyét ddi > 40°C. Luong
mua TB nam dat > 1900 mm, 3 - 4 thang kho,
luong mua thang thap nhat khoang 20 - 50 mm.

IIB2b: Loai SKH nhiét doi gié mua, hoi
néng, mua lanh TB 3 - 4 thang, mua vira 1700 -
1900 mm, mua khd TB 3 - 4 thang. Loai SKH
nay xuat hién 4 khoanh vi, dién tich trung binh,
phan bd & ddng biang huyén Lang Chanh,
Thuong Xuan, c6 do cao 100 - 200 m, nhiét do
TB nidm xap xi 23°C, 3 — 4 thang mua lanh v&i
nhiét do dudi 18°C. Nhiét d6 TB thang VII 27 -
28°C, nhiét do TB thang I < 14°C, nhiét do tdi
cao tuyét dbi 38 - 40°C. Luong mua TB nam dat
1700 - 1900 mm, 3 - 4 thang kho, lugng mua
thang thap nhat khoang 10 - 20 mm.

IIC2b: Loai SKH nhiét doi gié mua, hoi
néng, mua lanh TB 3 - 4 thang, mua hoi it 1500
- 1700 mm, mua kho TB 3 - 4 thang. Loai SKH
nay xuat hién 5 khoanh vi, dién tich trung binh,
phan bb ¢ dong bang huyén Thach Thanh, Cim
Thuy, Quan Son, c6 do cao dia hinh 100 - 300
m, nhiét d6 TB nam x4p xi 23°C, ¢6 3 - 4 thang
mua lanh véi nhiét d¢ dudi 18°C. Nhi¢t d6 TB
thang 7: 27 - 28°C, nhié¢t d¢ TB thang 1: < 14°C,
nhiét d6 toi cao tuyét ddi 38 - 40°C. Lugng mua
TB nam dat 1500 - 1700 mm, 3 - 4 thang kho,
luong mua thang thap nhat khoang 10 - 20 mm.

IID2b: Loai SKH nhiét déi gi6 mua, hoi
néng, mua lanh TB 3 - 4 thang, mua it 1300 -
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1500 mm, mua kho TB 3 - 4 thang. Loai SKH
nay xuét hién 2 khoanh vi, dién tich trung binh,
phan bd & ddéng bang huyén Quan Hoa, Bé
Thudc, c6 d0 cao dia hinh 100 - 400 m, nhiét do
TB nam xap xi 23°C, ¢6 3 — 4 thang mua lanh
véi nhiét d¢ dudi 18°C. Nhiét do TB thang 7: 27
- 28°C, nhiét do TB thang I < 14°C, nhiét d¢ tbi
cao tuyét dbi 38 - 40°C. Luong mua TB nam dat
1300 - 1500 mm, 3 - 4 thang kho, lwong mua
thang thip nhat khoang 10 - 20 mm.

IID2c: Loai SKH nhiét déi gié mua, hoi
néng, mua lanh TB 3 - 4 thang, mua it 1300 -
1500 mm, mua khé dai 5 thang. Loai SKH nay
xuét hién 1 khoanh vi, dién tich trung binh, phan
bd & trung du huyén Muong Lat, & khu vuce c6 do
cao 400 - 700 m, nhiét d6 TB nam xap xi 23°C,
c6 3 - 4 thang mua lanh v6i nhiét d dudi 18°C.
Nhiét do TB thang 7: 27 - 28°C, nhiét do TB
thang I < 14°C, nhiét do t6i cao tuyét ddi 38 -
40°C. Lugng mua TB nam dat 1300 - 1500 mm,
5 thang kho, lvong mua thang thip nhét khoang
5-10 mm.

IIE2c: Loai SKH nhiét doi gi6 mua, hoi nong,
mua lanh TB 3 - 4 thang, mua rat it < 1300 mm,
mua kho dai 5 thang. Loai SKH nay xut hién 1
khoanh vi, dién tich trung binh, phan bé ¢ thung
liing huyén Muong Lat, & khu vuc c¢6 do cao 400
- 700 m, nhiét d6 TB nam xap xi 23°C, c6 3 - 4
thang mua lanh voi nhi¢t d¢ dudi 18°C. Nhiét do
TB thang 7: 27 — 28°C, nhiét d6 TB thang I <
14°C, nhiét do ti cao tuyét dbi 38 - 40°C. Lugng
mua TB ndm dat < 1300 mm, 5 thang kho, lugng
mua thang thap nhat khoang 5 - 10 mm.

IIC3b: Loai SKH nhiét déi gié mua, hoi
néng, mua lanh dai 5 thang, mua hoi it 1500 -
1700 mm, mua kho TB 3 - 4 thang. Loai SKH
nay xudt hién 4 khoanh vi, dién tich nho, phan
bd & d6i thap huyén Quan Hoa, B4 Thudc, c6 do
cao 400 - 700 m, nhiét d6 TB nam xap xi 23°C,
c6 5 thang mua lanh voi nhiét d§ duoi 18°C.
Nhiét do TB thang VII 27 - 28°C, nhi¢t do TB
thang I < 14°C, nhiét d6 tdi cao tuyét d6i 38 -
40°C. Lugng mua TB nam dat 1500 - 1700 mm,
3 - 4 thang kho, lugng mua thang thap nhat
khoang 5 - 10 mm.
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IA1b: Loai SKH nhi¢t doi gié6 mua, nong,
muia lanh ngan < 2 thang, mua hoi nhiéu > 1900
mm, mua kho TB 3 - 4 thang. Loai SKH nay xuat
hién 1 khoanh vi, dién tich trung binh, phan b &
dong bang huyén Thudng Xuan, Lang Chanh, co
d6 cao <300 m, nhiét d6 TB nim x4p xi 23°C, c6
2 thang mua lanh v6i nhiét do dudi 18°C. Nhiét
do TB thang 7: 28 - 29°C, nhiét d§ TB thang I
16 - 17°C, nhiét d6 tdi cao tuyét ddi 40°C.
Luong mua TB nam dat 1500 - 1700 mm, 3 - 4
thang kho, lugng mua thang thap nhit khoang
20 - 50 mm.

IBla: Loai SKH nhiét déi gi6 mua, nong,
muia lanh ngén < 2 thang, mua vira 1700 - 1900
mm, mua kho ngin < 2 thang. Loai SKH nay
xut hién 1 khoanh vi, dién tich trung binh, phan
bd & ven bién huyén Tinh Gia, ¢ khu vyc c6 do
cao < 100m, nhiét 3 TB nam xép xi23°C, ¢c6 2
thang mua lanh voi nhi¢t do dudi 18°C. Nhiét do
TB thang 7: 28 - 29°C, nhiét 6 TB thang 1: 16
- 17°C, nhiét d6 tbi cao tuyét ddi 41°C. Luong
mua TB nam dat 1700 - 1900 mm, sb thang kho
<2 thang, lugng mua thang thap nhat khoang 20
- 50 mm.

IB1b: Loai SKH nhiét d61 gi6 mua, nong,
mua lanh ngén < 2 thang, mua vira 1700 - 1900
mm, mua kho TB 3 - 4 thang. Loai SKH nay xuat
hién 2 khoanh vi, dién tich 1én, phan bé & huyén
Tinh Gia, Quang Xuong, Nhu Thanh, Nhu
Xuan, déng bﬁng Lang Chanh, Ngoc Lic, 6 do
cao < 200m, nhiét d6 TB nam xap xi 23°C, ¢6 2
thang mua lanh véi nhiét d6 dudi 18°C. Nhiét do
TB thang 7: 28 - 29°C, nhiét d6 TB thang 1: 16
- 17°C, nhiét d6 tbi cao tuyét ddi 41°C. Luong
mua TB nam dat 1700 - 1900 mm, 3 - 4 thang
kho, lugng mua thang thap nhat khoang 20 -
50mm.

IC1b: Loai SKH nhiét déi gi6 mua, nong,
mua lanh ngdn < 2 thang, mua hoi it 1500 - 1700
mm, mua kho TB 3 - 4 thang. Loai SKH nay
xuat hién 2 khoanh vi, dién tich 16n, phan bd &
dong bang Thanh Hoéa, thung ling ven song
Quan Son, Quan Hoda, c¢6 d6 cao < 100 m, nhiét
d6 TB nam xap xi 23°C, ¢6 2 thang mua lanh véi
nhié¢t d§ duoi 18°C. Nhi¢t do TB thang 7: 28 -
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29°C, nhiét 6 TB thang I 15°C, nhiét d6 tbi cao
tuyét d6i 41°C. Lugng mua TB nam dat 1500 -
1700 mm, 3 - 4 thang kho, lugng mua thang thip
nhét khoang 20 - 50 mm.

ID1b: Loai SKH nhiét doi gié6 mua, nong,
mua lanh ngin < 2 thang, mua it 1300 -
1500mm, mua kho TB 3 - 4 thang. Loai SKH
nay xuét hién 1 khoanh vi, dién tich trung binh,
phan b 1 dai & vung dong bang Ha Trung, Yén
Dinh, Cam Thuy, c6 d6 cao 100 - 200 m, nhiét do
TB nam xap xi 23°C, ¢6 2 thang mua lanh véi
nhi¢t do dudi 18°C. Nhiét do TB thang 7 28 -
29°C, nhiét 6 TB thang I 15°C, nhiét d6 tbi cao
tuyét di 41°C. Lugng mua TB nam dat 1300 -
1500mm, 3 - 4 thang kho, lugng mua thang thip
nhét khoang 20 - 50 mm.

IE1b: Loai SKH nhiét déi gi6 mua, nong,
mua lanh ngén <2 thang, mua rat it < 1300 mm,
mua kho trung binh 3 - 4 thang. Loai SKH nay
xuét hién 1 khoanh vi, dién tich trung binh, phan
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bd & viing ddng bang Thach Thanh, Vinh Loc, &
d6 cao dia hinh < 200m, nhiét ¢ TB nam xap xi
23°C, ¢6 2 thang mua lanh véi nhiét do dudi
18°C. Nhiét do TB thang 7 1a 28 - 29°C, nhiét o
TB thang I 15°C, nhiét d6 tbi cao tuyét dbi 41°C.
Luong mua TB nam dat < 1300 mm, 3 - 4 thang
kho, lwong mua thang thip nhat khoang 20 -
50mm.

IA2b: Loai SKH nhi¢t doi gié mua, nong,
mua lanh trung binh 3 — 4 thang, mua hoi nhiéu
> 1900mm, mua kho TB 3 - 4 thang. Loai SKH
nay xuét hién 1 khoanh vi, dién tich nho, phan
bd & ving dong bang Thudng Xuan, & d6 cao <
200m, nhiét d6 TB nam x4p xi 23°C, c6 3 - 4
thang mua lanh voi nhi¢t do dudi 18°C. Nhiét do
TB thang 7 1a 28 - 29°C, nhi¢t 4o TB thang 1:
15°C, nhiét do tbi cao tuyét ddi 41°C. Luong
mua TB nam dat > 1900 mm, 3 - 4 thang kho,
luong mua thang thap nhat khoang 20 - 50 mm.

Hinh 1. Ban do sinh khi hdu tinh Thanh Héa

BAN DO SINH KHi HAU TINH THANH HOA
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Bang 2. Dién tich va 6 lan lap lai cdc loai sinh khi hdu tinh Thanh Hoa

Loai sinh khi hau - Dign tich 7 S 1an 13p lai
TVB3b 169,75 0.15 1
IVD3b 93.523,36 0,08 1
IVA4b 185.310,66 0.17 2
IVB4b 935.067,73 0.84 6
IVC4b 1.159.886,97 1,05 7
IVD4b 2.107.981,51 1,90 7
1IIA3b 429.756,00 0.39 2
11B3b 2.463.142,60 222 2
1C3b 2.199.566,50 1,98 4
11ID3b 45295763 4,08 7
11IB4b 73.003,26 0,06 1
TIIC4b 153.159.3 0.14 1

TIElc 418.623.80 0.38 1
TIA2b 929.067,10 0.84 3
11B2b 6.244.435 24 5,63 4
11C2b 9.711.060,18 8,76 6
1ID2b 3.844.420,00 3,47 2
1ID2c 1.376.559,00 1.24 1
1IE2¢ 2.247.538,02 2,03 2
1IC3b 372.333.,56 033 4
TATb 3.267.874,00 2,95 1
IBla 684.205,70 0,62 1
IBIb 19.168.243,60 17,29 3
IC1b 35.574.389,00 31,88 1
Db 6.125.357,30 5,52 2
IE1b 6.557.277,00 591 1
TA2b 84.444,58 0.07 1
27 loai SKH 111.105.801,27 100 74

3. Két luan dén 1a loai SKH nhiét d6i gi6 mua, ndng, mua

C6 thé thiy tai nguyén SKH cua tinh Thanh
Hoa ¢ su phan hoa da dang va phirc tap, vé co
ban duoc quyét dinh bai vi tri chuyén tiép gitra
hai 4 d6i khi hau két hop véi su phan hoa dia
hinh. Trén co s& hé théng chi tiéu dua ra, lanh
thd tinh Thanh Hoa c6 27 loai SKH, 74 lan lap
lai, voi nhitng nét dac thu khac nhau, trong doé:
loai SKH nhi¢t déi gié mua, ndong, mua lanh
ngin < 2 thang, mua hoi it 1500 - 1700mm, mua
kho TB 3 - 4 thang chiém dién tich 16n nhat,
chiém 31,9% dién tich ty nhién (DTTN); tiép

lanh ngén < 2 thang, mua vira 1700 - 1900mm,
mua khéo TB 3 - 4 thang, chiém 17,3%
DTTN,...Nhiing loai SKH c6 dién tich 16n trung
binh nhu I1IB2b, ID1b, IE1b, IIID3b,..chiém 4-
5% DTTN. Loai SKH c6 dién tich rat nho nhu
[1IB4b, I1IC4b, IVA4D,...chi chiém duédi 1%
DTTN. Thich tng v6i mdi loai SKH 14 sy phong
phti vé cac kiéu loai tham thyc vat ty nhién, nhiét
d6i, 4 nhiét doi. Pay ciing chinh 1a diéu kién
thudn loi dé phat trién mot nén nong nghiép da
dang.
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BUILDING UP A BIO-CLIMATE MAP FOR THANH HOA PROVINCE

Lé Kim Dung, Ha Thi Phwong Linh
Hong Duc University

The purpose of this article is building up a bio-climate map for Thanh Hoa Province; analyzing
characteristic, distribution and area of bio-climate types. Thereby, creating a scientific basis for the
selection and planning of plant structure to be more suitable for each local in the Province and meet
the practical needs of production, contributing to the promotion of internal economic forces of Thanh
Hoa's agriculture.

Key words: bio-climate map, Thanh Hoa Province, agriculture.
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UNG DUNG MO HINH TOC PQ THANG CUA
BONG THAM KHONG TRONG KHONG KHIi TINH PE
TINH TOAN TOC PQ CHUYEN PONG THANG PUNG

CUA KHONG KHi

Pio Thi Loan, Hoang Minh Toan, Nguyén Thi Quyén
bai Khi tuong cao khong

qua viéc tmg dung mé hinh toc dg thang ciia bong tham khéng trong méi truong khong

Bdi bdo trinh bay phirong phdp tinh todn toc dé chuyén dong thang dimg cia khéng khi

khi tinh. M6 hinh nay da dwoc tac gia A.Gallice céng bé trén tap chi Atmospheric

Measurement Techniques. Gid tri toc dé chuyén dong thang dimg ciia khéng khi la hiéu ciia toc do

thing thiec té ciia qud trinh quan trdc tham khong vé tuyén va toc dé thang tinh tie mé hinh. Bén canh

d6, bai bao con trinh bay két qua tng dung mé hinh va sir dung sé liéu ciia mang ludi quan trdc tham

khéng vé tuyén dé tinh dwoc toc do chuyén dong thang diing ciia khéng khi trén cao & khu vuee Viét

Nam.

Tir khéa: bong tham khong, toc dé thang, khong khi tinh, toc do chuyén déng thang ding.

1. Mé dau

Hién nay & Viét Nam c6 2 ngudn sb lidu gio
trén cao c6 do phan giai cao dugc thu thap tur
thiét bi tham khong vo tuyén va ra da thoi tiét
dbp-le. Truong gi6 tir ra da thoi tiét ddp-le chi la
gi6 thanh phan téc do xuyén tdm nén can c6 cac
nghién ctu tinh toan duge thanh phan toc do 3
chiéu tur gi6 xuyén tdm phuc vu thuan tién cho
nhiéu muc dich khai thac khdc nhau. Mot
phuong phéap phu hop nhat véi diéu kién nude ta
12 phuong phap bién phan véi diéu kién rang
budc phuong trinh bao toan don gian va ngudn
sO liéu tham khao dé so sanh thich hop 1a s6 lidu
gi6 tham khong v tuyén.

S6 liéu gid tham khong vo tuyén duogc thu
thap tir viéc quan tric tai chd, c6 do tin ciy cao
nhung lai chi cho ta gié tri truc tiép cua 2 thanh
phan toc d6 gi6 u, v. Gid trj tbe d gié thanh phan
thang dung hay con goi 1a tbc d6 gi6 thanh phan
w (tirc tbc do chuyén dong thing dung cua
khong khi) can phai duoc tinh toan gian tiép qua
téc do thang ciia bong tham khong.

Gan day cac mo hinh sir dung dit liéu bong
tham khong vo tuyén da dugc quan tam hon, sy
chinh xac ctia cic mo hinh nay ciing cai thién rat
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dang ké. Wang (2009) dé xuat mot phuwong phap
¢6 thé cho phép trich xuat tbc do chuyén dong
thang dtng khong khi (tir s6 liéu tham khong vo
tuyén. Phuong phap cta ho dua trén viéc phan
tach toc do thang ciia bong thanh hai thanh phan,
d6 1a thanh phéan dai dién cho toc do thing cta
bong trong moi truong khong khi tinh va mot
thanh phan nira 1a chuyén dong thing dimg cua
khong khi. Téc do thing cua bong khi khong co
su anh huong cua chuyén dong thang dimg cua
khong khi dugc tinh toan bang cach st dung mo
hinh va s liéu tham khong vo tuyén. Sau d6 toc
d6 chuyén dong thang ding cua khong khi thu
dugc bang cach iy tdc do thing thuc té trir di
toc do thiang cua bong trong moi trudng khong
khi tinh. Wang va cac cong sy (2009) da dua ra
nhimg wu diém cua phuong phap nay so véi cac
phuong phap khac va khai thac m6 hinh hudng
dén muc dich tinh duoc van toc chuyén dong
thang dtng khong khi. M6 hinh sir dung téc do
thang cua bong tham khong trong moi truong
khong khi tinh ctia ho dua trén phuong trinh bao
toan m6 men dong luong cia bong. T phuong
trinh nay, ho mé ta duogc tdc do thang cua bong
trong moi treong khong khi tinh nhu mot ham
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cua thé tich bong va hé s6 luc kéo. Su thay doi
thé tich qua bong theo do cao dugc tinh thong
qua thé tich bong & mit dat (trang thai trude khi
tha bong) bang cach gia dinh trang thai can bang
nhiét khong khi luon dugc bao toan trong sudt
thoi gian bong di 1én. Céc gia tri cia hé $6 luc
kéo ma n6 khong ddi & do cao trén 5 km va cac
gia tri thé tich boéng ¢ mat dét duoc toi vu hoa
cho mdi 1an tha dé han ché su giam tdc do thang
cua mo hinh trong moi truong khong khi tinh
qua tc do thing thuc té.

Hién tai, cac md hinh tinh toan toc do thang
ctia bong tham khong v tuyén trong méi truong
khong khi tinh vin dang phat trién. Ngoai
phuong phap cia Wang va cac cong su (2009)
con ¢6 cac phuong phap khéc co tinh dén ca cac
bién thién cta hé s luc kéo bong theo do cao va
sy mat can bang nhiét giita bong va khong khi
xung quanh.

Phuong phap tinh toan tdc d6 chuyén dong
thang ding cua khong khi dugc trinh bay trong
bai bao nay la phuong phap tng dung mo hinh
tinh toan tdc do thing ciia bong tham khong vo
tuyén ma A. Gallice va cac cong su (2011) da
cong bd trén tap chi Atmospheric Measurement
Techniques. Trong md hinh, ba gia thuyét chinh
duoc thuc hién. Thi nhat, boéng dugc xép xi b'fmg
mdt bong khi ¢ hinh dang gan nhu hinh cau, sau
d6 duoc gia dinh tuan theo dinh luat khi 1y
twong. Xap xi ndy mudn ndi rang hinh dang vat
mang theo bong khong duogc giai quyét trong mod
hinh, ma ngu ¥ rang ap suit bén trong va bén
ngoai cta qua bong dugc coi 1a bang nhau. Trong
viéc tinh toan anh huéng ctia cac ludng khong
khi xung quanh qua bong va cua céc tai trong
mang theo, ta can luu ¥ rang hinh dang qua bong
khong nhit thiét phai tuan thit mot cach nghiém
ngit 1a mot hinh cau hoan hao. Thir hai, ngudi ta
gia thiét ring qua trinh lan truyén bén trong qua
bong co thé duge mo ta nhu sy khuéeh tan. Gia
dinh nay khong nhitng bao gdm khuéch tan phan
t, ma con 1a d6i luu va truyén nhiét buc xa. O
d6 ca hai loai déu dugc biéu dién boi dinh luat
khuéch tan. Gia dinh nay dan dén mot diéu la cac
ca tha ban dém duoc tinh toan chinh xac hon.
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Thir ba, sy phan b nhiét d6 bén trong qua bong
duoc cho 1a ddi xung kiéu hinh cu. Su thira
nhan x4p xi nay 1a do trong thyc t& hinh dang
bong ciing tya nhu hinh cdu. Mic du c6 nhiing
gia dinh nhu trén, nhung cac mo hinh hién tai
cling mong mudn dat duoc do chinh xac hon vé
du bao quy dao bay cua bong hinh cau va mo ta
cac dic tinh cua toc d6 thiang dung so voi mo
hinh hién c6 khac.

2. Co s6' 1y thuyét ciia md hinh téc dd thing
cia bong tham khong trong khong khi tinh

2.1. Téc dj thing ciia bong

Biéu dién tdc d6 thing cta bong trong khong
khi tinh duoc dan ra tir can cén giita "luc nang tu
do"- Fri, va lyc kéo- Fpy (J. Wang, 2009). Luc
nang tu do twong ung véi lyc day tong cong tac
dong 1én qua bong va duoc thé hién nhu su
chénh léch gitta lyc ndi va tong trong luong cla
qua bong (N. Yajima et al., 2009)

Frr= (paV —mi)g (1)
Trong do:
pa 1a mat 6 khdi khong khi,

V 1a thé tich bong,

Mot 14 tong trong luong bong - hay duoc goi
1a tong trong lwong bong co mang theo may do,
c¢6 ca lugng khi dung dé nang bong bay 1én va
tai trong cua bong.

g 1a gia tc trong trudng do trong luc & bé
mat trai dat giy ra.

Phuong trinh mo ta lyc kéo trong moi truong
khong khi tinh:

(2)

D= chaSvZ2 F

[

Trong do6:

cp lahé s6 luc kéo,

S 1a dién tich tham khao

v, 1a toc d6 thang ciia bong trong moi truong
khong khi tinh

Dién tich tham khao c6 thé duge chon tuy v,
vi thé cpy 1a khong phai la gia tri khong doi ma
dugc xac dinh theo lyc kéo. Trong nghién ctru
nay, S dugc chon Ia dién tich mat cat ngang cua
hinh cdu c6 thé tich twong tu nhu thé tich ciia qua
bong. Lya chon nay cho phép xac dinh chuan
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xéc dién tich tham khao cho cac dbi trong khong
phai hinh cau. Thuén loi ciia phép chon nay 14 &
chd ngay tir ddu ciing nhu toan bd qué trinh tinh
toan déu cho rang bong c6 dang hinh cau va chi
mé ta bai hé sb luc kéo. Chi y R 1a ban kinh cua
thé tich khéi cau twong duong, S va V c6 thé
dugc tinh theo cong thirc R? va (4/3)nR>.

Tir phuong trinh (1) va (2) ta c6 thé mo ta v,

nhu sau:
| — 3mior
4 p R3

8Rg
V2= 31?]3

Trong do:

pa 12 mat d6 khdi khong khi trong khi quyén.

v, 14 tdc do thang clia bong trong moi truong
khong khi tinh.

Cong thire (3) ¢ trén biéu dién mbi quan hé cu
thé clia gia tri toc d¢ thang ctia bong tham khong
vO tuyén trong qué trinh bay vao khi quyén va
mat do khdi khong khi trong khi quyén.

V va S dugc thay thé boi cac biéu dién tuong
{g nhur 1a ham cta ban kinh hinh cau c6 thé tich
tuong duong,

R gén voi cong thirc nay goi 1a "ban kinh anh
hudng cua bong".

Gia tri v, trong cong thirc (3) c6 thé tinh duoc
v6i diéu kién rang: me duge biét trude, va Pg €O
thé dugc xac dinh bang vi¢c sir dung mo hinh dy
béo thoi tiét sb tri (trong trudng hop phuong
trinh (3) ding dé du bao quy dao bong) hoic sir
dung dit liéu tham khong vo tuyén ghi lai duge
trong qua trinh bong bay 1én (trong truong hop
phuong trinh (3) dung dé dan ra chuyén dong
thang dimg khong khi), thi viéc tinh toan v, tir
phuong trinh (3) van yéu cau phai biét R va cD.

Bén kinh anh hudng cua bong ma dugce cho la
hé qua cua viéc giam ap suit khong khi xung
quanh ludn tang lén trong qua trinh bong bay 1én.
Néu sy gidn no thé tich bong dugc cho 1a quéa
trinh doan nhiét thuin tay, thi sy sai khéc vé
nhiét do gitra khong khi xung quanh va nhiét do
cua bong co thé tiép tuc tang theo d¢ cao, su
giam nhiét do moi truong nay s€ nho hon sy
giam doan nhi¢t. Do do, nhiét luong truyén tu
khong khi xung quanh vao trong bong ciing cn

3)
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phai duogc tinh toan néu sy bién thién cua thé tich
boéng theo d§ cao dugc xéac dinh theo dac tinh vat
ly. Hién nay, su truyén nhiét dugc giai quyét
bang viéc giai phuong trinh khuéch tan nhiét
huéng tdm dién ra bén trong qua bong véi dicu
kién bién Dirichlet tai bé mit bong.

2.2. Sw khuéch tin nhiét phia trong qud
bong

Sy bién dong cua ban kinh anh hudng cua
bong (R) theo d6 cao 1a két qua cua ca qua trinh
gian no doan nhiét va su truyén nhiét tir khong
khi xung quanh vao trong qua bong. Thong
luong nhiét & bé mit qua bong duoc gia thiét 1a
lan truyén vao phia trong thé tich qua bong boi
qua trinh khuéch tan.

To(r,t) 12 sy phan bd cua nhiét do phia trong
qua bong duogc gia dinh 14 hinh cau dbi xtmg va
vi thé n6 tuan theo phuong trinh khuéch tan nhiét
hudng tam

3% (D)1 8 (

. H'Tt. l‘)
=— - re—
at RZ rlar

dar

“4)

O day D= k/pvc, 1a hé s6 khuéch tan nhiét
phan ttr trung binh dugc tinh trung binh trén ca
thé tich bong, r €[0,1] ngu y r’fmg hé toa do
hudng tam khong chiéu ciia ban kinh anh huong
ctia bong (R) va t lién quan dén thoi gian. Viéc
chuin héa hé toa do hudéng tam véi R 1am don
gian mo hinh thang 1én ctia bong tham khong.
Viéc mé ta hé sb khuéch tan nhiét phan tir trung
binh, k, lién quan t&i sy dan nhiét cua chét khi
nang bong, ma dugc biét 1a ham cua T, pv 1a mat
dd khdi khi nang bong, di duoc dan ra tir Ty va
ap suat sir dung dinh ludt khi ly tuéng, c, nhiét
dung déng ap riéng cua khi ning bong, ma da
dan ra & day 1a hang s6. Lién quan dén diéu kién
bién, nhiét d6 chit khi nang bong ¢ bé mit bong
duogc gia thiét 1a twong d6i dong nhét voi nhiét
do khong khi xung quanh, nghia 1a Ty (r=1)= T..
O tdm bong, thong lugng nhiét duge ap bang 0
do tinh chat d6i xtrng, nghia 1 (8Tw/dr)=0 =0.

2.3. Hé 56 luc kéo

Trong cong thic (3), dé tinh duoc gia tri v,
can phai xac dinh dugc hé sb luc kéo. Ta can
xem xét hé sb luc kéo trong 2 trudng hop hinh
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dang bong tham khong: 1 hinh cau va hinh tua
cau.

Hé s6 luc kéo khi bong 1a hinh cau:

Nhu di chi ra boi nhiéu nghién ciru thuc
nghiém, chéng han nhu K. Son (2010), hé s6 luc
kéo ctia mot hinh cau chu yéu 1a ham cua hai dai
luong khong thir nguyén, cu thé 13 s Reynolds
Re va mat do nhiéu dong dong tu do Tu. Sd
Reynolds 14 ty s6 ctiia ning luong quan tinh Q.v?
va nang luong nhét pv/R véi pla do nhét dong
luc clia chét 16ng. Do d6 Re=Q.v, %/ dinh lugng
tim quan trong twong ddi cua hai loai ning
lugng trong diéu kién dong nhit dinh. Trong
truong hgp cua bong tham khong, ban kinh anh
huong dién hinh dugc dit hang nha san xuét 1a
Im & mit dit va toc do thing trung binh duoc
dat hang 1 5 m/s, s6 Reynolds giam tir khoang 8-
9x10° tai mat dt dén khoang 6-9x10¢ tai d6 cao
30 km.

D6i voi mot qua bong bay lén trong khi
quyén tu do, su thay doi dong luc tuan tu nhu
sau: chiéu cao ting — mat do khong khi giam
— s6 Re giam — 16p bién chuyén tir trang thai
nhiéu dong sang laminar — dong thing & bé mit
clia qua bong ting & 16p phan tach tang bién —
hé s luc kéo ting.

Cuong d6 nhiéu dong dong tu do Tu duogc
dinh nghia 13 ty sb giita d6 1éch chuin cua bién
dong téc d6 khong khi xung quanh va bién dong
téc do trung binh ctia khong khi xung quanh
(Son, 2010). Trai voi Re, Tu hoan toan 1a mot
dic tinh cua chat 1ong. Khi cuong d6 nhidu dong
dong tu do tang 1én, sé Reynolds quan tric dugc
chuyén sang gia tri thap hon (Son, 2010).

Hé s6 luc kéo khi bong 1a hinh tya cau:

DPbi voi mot hinh tua cau, hé sb luc kéo phu
thudc vao Re c6 tinh chit twong dong mot cach
dinh lugng vi hinh cAu khi cé hai hinh dang la
tuong tu nhau (Loth, 2008). Dic biét, hé sb luc
kéo ctia mot hinh tya cu ciing 1a ham ciia Re va
Tu. Hé s6 luc kéo cua hinh tua ciu cling phu
thugc theo nguyén tic cua dang hinh céu.
Nguyén tic ndy duoc do bang ti 1¢ E, duoc dinh
nghia 1a ty 18 ctia chiéu dai truc ddi xtmg doc va
truc d6i xtng ngang cua hinh tua cau. Loth
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(2008) cho rang hé sé luc kéo ctia mot hinh tua
cau det co E = 0,5 bang khoang 2 1an hé sb luc
kéo cuia hinh cau c6 thé tich twong duong khi
2x103<Re<3x10° va gi4 tri Tu khong dang ké.

3. Két qua trng dung mé hinh téc d thing
ciia béng dé tinh toan chuyén dong thing
dirng cia khong khi

3.1. M6 ta cdac bwdc tinh todn

Theo A. Gallice va cac cong su, tbc do
chuyén dong thing dung ciia khong khi bang
hi¢u cua gia tri tde do thang thuc té do dugc qua
qué trinh tham khong vo tuyén va tdc do thing
cua bong tham khong trong méi truong khong
khi tinh da tinh duoc. Tir két qua tinh toan toc
d6 thang cua bong trong mdi truong khong khi
tinh dugc trinh bay chi ra rang: gia tri tbc do
chuyén dong thang dung cua khong khi tinh
duogce co sai sb trong tang ddi luu 12 0.5 m/s va
0.2 m/s trong tang binh luu. Thém vao d6, két
qua nghién ctu nay ciing chi ra rang téc do
chuyén dong thang dimg khong khi ma tinh dugc
tir bong tham khong pht hop véi su bién dong
van toc khi quyén quy mé nho lién quan dén
song trong truong, nhiéu loan co hoc, hodc cac
chuyén dong cua khong khi quy mé nho trong
qué trinh thuc nghiém trong tang d6i luu ¢ khu
vuc vi do trung binh c6 dia hinh on dinh.Nhu
vay, dé tinh duoc tdc do chuyén dong théng ding
ctia khong khi (té¢ do gié thanh phan thang dimg
w), ta can thuc hién 2 budce chinh:

Budce 1: Tinh téc d6 thing cia bong tham
khong trong moi truong khong khi tinh.

Budc 2: Tinh toc d6 chuyén dong thang ding
ctua khong khi.

Toan b qua trinh tinh toan dugc mo ta qua
so dd ¢ hinh 1.

Mo ta budce 1:

M0 hinh tinh todn su thdng 1én cua bong tham
khong duogc phat trién trong cong trinh nghién
curu nay voi muc dich xac dinh tde do thang cua
boéng tham khoéng vo tuyén trong méi trudng
khong khi tinh 1a mot ham cua thoi gian. Bude
thoi gian cia mé hinh duoc biéu thi boi At &
dudi day va sy gia tang tuong g véi do cao
bong 1a Az; hai yéu t6 nay lién quan véi nhau
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thong qua cac mdi quan hé: Az= v,At + O(At).

M6 hinh tinh toan dugc chia ra 2 phan:

- Tinh toan ban kinh anh huong ctia bong va
su phan bd nhiét do trong vung ban kinh & thoi
diém t + At khi biét duoc gia tri cua nd ¢ thoi
diém t;

- Xac dinh mot cach déng thoi hé sb luc kéo
va téc d¢ thing cia bong trong modi trudng
khong khi tinh & thoi diém t + At tir phwong trinh
(3). 7

bé tang do chinh xac cua viéc tinh toan ban
kinh anh huéng cia bong, phan 1 sir dung cac

budc tiém can dé tinh toan ban kinh anh hudng
ctia bong & cac thoi diém trung gian gifta t va t +
At. Thoi diém trung gian duoc tinh toan bang
cach sir dung budc can thoi gian t, ot, dugc chon
12 phan c¢6 dinh cua dic tinh thoi gian trong qua
trinh khuéch tan. Pidu nay dam bao rang phuong
trinh (4) duoc giai quyét bang cach str dung budc
thoi gian duge chuan hoa khong thay di, 8t /t,
trong sudt qua trinh bong bay 1én. Trong céc thao
luan, dat {t.} n=1,....N 1a tdp hop chudi thoi gian
trung gian gitra t va t + At, trong d6 ta=t + ndt va
N 1a s6 lugng cac budce lap trung gian.

Bit dau

Xuly dAu vao : ti=t,

I

Khéi tao gia tri ban déu
Rpk,my,Re,CD,Vz

b—

Cap nhat
(Vz, Re, R* Tb*(r),

A

Duyét timg muc

A 4

Tinh Vz

(t)

!

Da(tHAL), R(t+AY), Ha(t+A)

A 4

Vz(t+At)=V*z

N=Nmax l

Xuét w, n=n+1

R(t+At) = R(tN+At)

V.

Hinh 1. So d6 khéi tinh todn toc do chuyén dong thang dirng ciia khong khi

M0 ta budce 2:

Tinh téc d6 chuyén dong thang dimg cia
khong khi qua toc do thing cua bong tham
khong trong méi trudng khong khi tinh va toe do
thang thyc té cta bong thu thap dugc tir qua trinh
tham khong (s6 liéu quan trac tham khong vo
tuyén).

TAP CHi KHi TUQNG THUY VAN

3.2. 86 liéu ddu vao va két qua tinh todn

Trong so db tinh toan & trén, sb liéu dau vao
bao gém: Thoi gian (gidy), do cao (m), nhi¢t do
(°C), ap sudt (mb) dugc trich xuét tir tap sb lidu
quan tric tham khong vo tuyén cua mang ludi
tram tham khong vo tuyén ¢ Viét Nam. Ngoai ra
b6 sung thém s6 liéu ban kinh ban dau cta bong
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trude khi tha (m) va trong luong ban dau cia
bong trude khi tha (kg) thu thap duogc tir két qua
do thuc nghiém.

Vi du minh hoa trich xuét két qua tinh toan
v6i quan trac tham khong vo tuyén obs 23:48:17

NGHIEN CUU & TRAO POI

(gid qudc té) ngay 16/02/2017 tram Ha Noi co:
- Ban kinh ban dau ctia bong (trude khi tha):
0,7309 m
- Trong lugng ban ddu cia bong (trude khi
tha): 0,759 kg

Bdng 1. S6 liéu dau vao tinh toc do chuyén dong thang dirng ciia khong khi véi quan trac tham
khéng vé tuyén tram Ha Néi obs 23:48:17 (gio quoc té) ngay 16 /02/2017
(trong 16p khi quyén 5 km bén didi

H (m) P (mb) T (°C) Tb*(°C) R* (m)
6 1019,60 19,5 19,4973 0,7336
100 1008,51 18,5 19,4943 0,7337
200 996,86 17,5 19,4913 0,7364
300 985,28 17,0 19,4883 0,7366
400 973,84 16,8 19,4853 0,7393
500 962,49 16,1 19,4822 0,7395
600 951,24 15,5 19,4791 0,7422
700 940,12 14,8 19,4759 0,7424
800 929,09 14,1 19,4727 0,7452
900 918,16 13,3 19,4695 0,7454
1000 907,32 14,0 19,4662 0,7481
1100 896,65 13,7 19,4629 0,7483
1200 886,08 13,5 19,4595 0,7511
1300 875,63 12,9 19,4561 0,7513
1400 865,25 12,1 19,4527 0,7541
1500 855,01 12,3 19,4492 0,7543
1600 844,88 11,5 19,4457 0,7571
1700 834,82 10,6 19,4422 0,7573
1800 824,89 9,7 19,4385 0,7601
1900 815,00 8,8 19,4349 0,7604
2000 805,20 8,0 19,4312 0,7632
2100 795,52 72 19,4275 0,7634
2200 785,94 6,6 19,4237 0,7663
2300 776,45 8,0 19,4198 0,7666
2400 767,07 7,5 19,4160 0,7694
2500 757,81 7,9 19,4120 0,7697
2600 748,67 73 19,4080 0,7726
2700 739,59 7,0 19,4040 0,7728
2800 730,64 7,7 19,3999 0,7757
2900 721,84 9,9 19,3958 0,7759
3000 713,17 9.9 19,3916 0,7788
3100 704,61 93 19,3874 0,7791
3200 696,14 9,1 19,3831 0,7820
3300 687,74 8,7 19,3788 0,7822
3400 679,46 8,3 19,3744 0,7852
3500 671,26 7.8 19,3699 0,7854
3600 663,15 7,1 19,3654 0,7884
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3700 655,10 6,4 19,3609 0,7886
3800 647,13 5,7 19,3562 0,7916
3900 639,24 5,1 19,3516 0,7918
4000 631,44 45 19,3468 0,7949
4100 623,70 3,8 19,3420 0,7951
4200 616,04 2,9 19,3372 0,7982
4300 608,44 1,9 19,3323 0,7984
4400 600,94 1,0 19,3273 0,8015
4500 593,46 0,0 19,3223 0,8018
4600 586,08 -0,9 19,3172 0,8049
4700 578,76 -1,9 19,3120 0,8051
4800 571,51 2,9 19,3068 0,8083
4900 564,33 3,7 19,3015 0,8086
5000 557,20 4,6 19,2961 0,8117

Badng 2. Két qua tinh toc dg chuyén dong thang dirng ciia khéng khi W (m/s) véi quan trac tham
khong vo tuyén tram Ha Noi obs 23:48:17 (gio quoc te) ngay 16 /02/2017
(trong lop khi quyén 5 km bén duoi)

Kinh d6 Vido H (m) Vz (m/s) Asc (m/s) W(m/s)
105,8072 21,0209 6 4,263 3,760 -0,503
105,8063 21,0207 100 4,272 4,000 -0,272
105,8059 21,0213 200 4,280 4,167 -0,113
105,8055 21,0223 300 4,288 4,348 0,060
105,8052 21,0236 400 4,297 4,167 -0,130
105,8052 21,0250 500 4,305 4,762 0,457
105,8055 21,0265 600 4,314 4,762 0,448
105,8057 21,0282 700 4,322 4,545 0,223
105,8059 21,0300 800 4,331 4,545 0,214
105,8059 21,0317 900 4,339 4,762 0,423
105,8060 21,0335 1000 4,348 4,762 0,414
105,8064 21,0358 1100 4,356 4,762 0,406
105,8060 21,0378 1200 4,365 4,762 0,397
105,8070 21,0395 1300 4,374 4,545 0,171
105,8086 21,0409 1400 4,383 5,000 0,617
105,8009 21,0421 1500 4,391 4,762 0,371
105,8094 21,0430 1600 4,400 5,000 0,600
105,8097 21,0438 1700 4,409 5,263 0,854
105,8099 21,0444 1800 4,418 5,263 0,845
105,8101 21,0448 1900 4,427 5,000 0,573
105,8104 21,0451 2000 4,436 5,000 0,564
105,8107 21,0454 2100 4,445 5,000 0,555
105,8116 21,0456 2200 4,454 5,000 0,546
105,8124 21,0454 2300 4,463 5,263 0,800
105,8129 21,0452 2400 4,472 5,000 0,528
105,8135 21,0454 2500 4,481 5,000 0,519
105,8138 21,0455 2600 4,490 5,263 0,773
105,8143 21,0458 2700 4,499 5,000 0,501
105,8145 21,0460 2800 4,508 5,000 0,492
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105,8147 21,0461 2900 4,517 5,263 0,746
105,8150 21,0459 3000 4,526 5,263 0,737
105,8154 21,0457 3100 4,536 5,556 1,020
105,8157 21,0457 3200 4,545 5,263 0,718
105,8161 21,0458 3300 4,554 5,556 1,002
105,8167 21,0462 3400 4,563 5,556 0,993
105,8171 21,0466 3500 4,573 5,556 0,983
105,8174 21,0470 3600 4,582 5,556 0,974
105,8179 21,0474 3700 4,591 5,556 0,965
105,8186 21,0475 3800 4,601 5,556 0,955
105,8195 21,0477 3900 4,610 5,263 0,653
105,8205 21,0479 4000 4,620 5,882 1,262
105,8217 21,0481 4100 4,629 5,556 0,927
105,8229 21,0482 4200 4,639 5,556 0,917
105,8243 21,0481 4300 4,649 5,882 1,233
105,8257 21,0481 4400 4,658 5,882 1,224
105,8270 21,0480 4500 4,668 5,556 0,888
105,8284 21,0481 4600 4,678 5,556 0,878
105,8297 21,0480 4700 4,688 5,263 0,575
105,8311 21,0480 4800 4,698 5,000 0,302
105,8327 21,0480 4900 4,708 5,556 0,848
105,8344 21,0482 5000 4718 5,263 0,545

Trong bang 1:

H (m): D6 cao cta cac ting khi quyén.

P (mb): Ap suit ctia khi quyén & cic do cao
khac nhau trng voi H (m).

T (°C): Nhiét d6 cta khi quyén & cac do cao
khac nhau ung voi H (m).

Tb*(°C): Nhiét d0 bén trong bong tham
khong.

R*(m): Ban kinh anh hudéng cta bong (ban
kinh bong tdng 1én theo do cao khi bong bay vao
khi quyén).

Trong bang 2:

V. (m/s): Toc d6 thang cta bong tham khong
trong khong khi tinh (tinh tor m6 hinh).

Asc (m/s): Téc do thiang thuc té cua bong
tham khong trong méi truong ¢ su chuyén dong
thang dimg ctia khong khi (thu thap tir s6 liéu
quan tric tham khong vo tuyén).

W (m/s): Toc d6 chuyén dong thiang dimg cua
khong khi tinh dugc qua gia tri V. (m/s) va
Asc(m/s). Gia tri ndy mang dau duong (hodc 4m)
ham y tai d6 co chuyén dong thing hoic giang
(chuyén dong khong khi hudéng 1én trén hoic
xudng tac dong vao bong tham khong lam cho
tbc do thiang ctia bong tham khong ting hodc
giam).

4. Két luan

Bai bao nay da trinh bay dugc 2 ndi dung
chinh, d6 1a: (1) md ta mé hinh toc d6 thang cia
bong tham khong trong khong khi tinh va (2) két
qua tmg dung md hinh toc d6 thang dé tinh dugc
téc do chuyén dong thiang dimg cua khong khi
trén 1anh tho Viét Nam.

Cho dén nay, c6 rat it mo hinh tinh toan duoc
tbc do thiang cua bong tham khong vo tuyén
trong khi quyén (I. Engel, 2009, J. Wang, 2009).
Trong bai bao nay da sir dung mo hinh cua tac
gia A.Gallice va cac cong su cong bd 1a mo hinh
¢6 nhiéu cai tién so v4i cac mo hinh trude day.
Mo hinh téc d6 thing nay da dan ra phwong trinh
cén bang giita luyc nang tu do va luc kéo. Toc do
thang cua bong trong moi truong khong khi tinh
phu thudc vao ba yéu td: mat do khdi khong khi,
hé s6 luc kéo ciia bong va ban kinh anh huéng
ctia bong. Mat d6 khdi khong khi dugc gia thiét
1a biét trudc tir nhiét 46 khong khi va ap suit do
duoc trong sudt ca quan trac tham khong vo
tuyén. Ban kinh anh huéng ciia bong, duoc xéac
dinh 14 ban kinh cua hinh cau c6 thé tich trong
duong v&i qua bong, duoc tinh toan tai moi budc
ctia md hinh trong ba giai doan: (i) giai doan dau
tién bong gian nd doan nhiét; (ii) sau do luong
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nhiét khuéch tan tir khong khi xung quanh vao
bong xdy ra tai ap suit khong doi trong khi gia
thiét loai khi bom vao bong 1 khi khong nén; va
(iii) cudi cung su phan bd cua nhiét d6 va ban
kinh cta bong dwoc hiéu chinh dé tinh toan sy
gidn no cia khdi khi dugc bom vao bong nhac
dén & budc (ii). Tuy trong mé hinh nay khong
tinh dén anh huong ctia birc xa mat troi nhung
van c6 thé ap dung phu hop véi nhimng ca quan
trac tham khong vo tuyén ban ngay vi c6 tinh dén
anh huong cta qua trinh khuéch tan.

Céc mg dung tiém ning cua mo hinh toc do
thing bao gdbm du bao quy dao bay ctia bong tham
khong, tinh toan téc d6 chuyén dong thing dung

ctia khong khi. Téc do chuyén dong thang ding
ctia khong khi (tbc do gié thanh phan w) duoc tinh
qua tdc d6 thang ctia bong tham khong trong moi
truong khong khi tinh va téc do thing thuce té cua
bong thu thap duoc tir quan tric tham khong vo
tuyén. Toc do chuyén dong thang ding dugc tinh
theo phuong phéap nay c6 sai s6 14 0,5 m/s trong
tang dbi luu va 0, 2 m/s trong ting binh luu.

Gia tri tbc d6 chuyén dong thiang dimg cia
khong khi (téc do gi6 thanh phan w) nay la
ngudn sb lidu duy nhét c6 thé duoc s dung dé
tham khao, so sanh khi dénh gia toc d¢ gié thanh
phan thang dung tinh dugc tir tbe do gié xuyén
tam cua ra da thoi tiét dop-le.
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APPLYING THE MODEL OF THE ASCENT OF SOUNDING
BALLOONS IN STILL AIR TO CALCULATE
THE VERTICAL AIR MOTION

Dao Thi Loan, Hoang Minh Toan, Nguyen Thi Quyen
Aerological Meteorological Observatory

The paper presents method of calculation the vertical air velocity by applying the model of the
ascent of sounding balloons in still air. This model was published by A.Gallice in the Atmospheric
Measurement Techniques journal. Values of the vertical air velocity is obtained by subtracting the
ascent rate of the balloon in still air calculated by the model from the actual ascent rate of sound-
ing observations. In addition, the paper presents the results of applying the model and using the ra-

diosounding data to calculate the vertical air velocity in the free atmosphere in Vietnam.

Key words: sounding balloon, ascent rate, still air, vertical air velocity.
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TOM TAT TINH HINH KHI TUQNG, KHI TUQNG NONG
NGHIEP, THUY VAN THANG 9 NAM 2016

ao khu viee Quang Nam — Qudng Ngdi, bdo sé 4 da gdy gié manh & cdc tinh tir Quang

Trong thang, trén Bién Péng da xudt hién hai con bdo, trong dé con bdo sé 4 da do bé
v

Binh dén Qudng Ngdi va gdy ra mét dot muwa lém trén khu viee Trung Bo va Tay Nguyén
tir ngayl1-14/9. Tong lwong muea trong thang trén toan quéc phé bién cao hon so voi trung binh
nhiéu nam cing thoi ky, ngoai trir khu viee Bac Bé c6 tong lwong mura thang ¢ mikc thdp hon trung

binh.

TINH HINH KHi TUQNG

1. Hién twong thoi tiét dic biét

+ Bdo va dp thdp nhiét déi (ATND)

Trong thang d4 xuat hién 02 con bao trén khu
vuc Bién Déng, trong d6 con bio s 4 di d6 bo
vao khu vue Quang Nam — Quang Ngii, cu thé
nhu sau:

- Bio sb 4 (tén qudc té 1a Rai): Chiéu 11/9,
mot ap thép nhiét do1 hinh thanh trén khu vuc
phia Bic quan dao Trudng Sa, dén chiéu tdi ngay
12/9 &p thap nhiét d6i nay manh 1én thanh bio.
Khoang 3 gio sang 13/9 bio s6 4 d6 bo vao khu
vuc Quang Nam-Quang Ngii v6i cuong do cap
8, sau d6 suy yéu nhanh thanh 4p thap nhiét doi
trén khu vue Nam Lao. Do anh hudng cua bio s6
4, tai ddo Ly Son (Quang Ngai) da c6 gié manh
cép 8, giat cap 9. Cui Lao Cham (Pa Néng), Hoi
An (Quang Nam) c6 gié giat manh cip 8 - 9.
Tam Ky (Quang Nam), Quang Ngai c6 gio giat
manh cap 6-7. Hoan luu bao két hop véi doi gio
d6ng béc nén tai dao Con Co da co gié manh cap
6, giat cap 9. Pong Hoi (Quang Binh), Pong Ha
(Quéng Tri) ¢ gi6 giat manh cép 6 - 7, dic biét
tai Lang Co (Hué) co gid giat manh cip 9, Cra
Tung (Quéang Tri) c6 gid giat manh cap 10.

- Bio s6 5 (tén qubc té 1a Meranti): Con bio
nay hinh thanh trén khu vuc Tay Bac Thai Binh
Duong va trua ngay 14/9 di vao khu vuc Pong
Bic Bién Pong, dén sang sém ngay 15/9 d6 bod
vao phia Nam tinh Phuc Kién (Trung Qudc),
khong anh huong dén dat lién nudc ta.

+ Ndng néng

Trong thang 9, tr ngay 02 - 04/9 do anh
hudng cia hiéu tmg gié phon yéu, nén & cac tinh
tir Quang Binh dén Phu Yén da xuét hién ning

nong trén dién rong v6i nhiét do pho bién tir 35-
37°C, mét s6 noi ¢6 nhiét 4 cao hon nhu Quang
Ngai 38,2°C; Cam Ranh (Khanh Hoa) 37,5°C.

2. Tinh hinh nhiét do

Nhiét d¢ trung binh thang 9/2016 tai cac khu
vuc trén pham vi ca nuéc phd bién cao hon so
véi TBNN cung thoi ky tir 0,5 - 1,5°C, dac biét
& cac tinh Bac Bo va Trung B.

Noi c¢6 nhiét do cao nhét 1a Quang Ngii
(Quang Ngai): 38,2°C (ngay 2).

Noi c6 nhiét do thap nhét 1a Sin H6 (Lai
Chau): 12,7°C (ngay 22).

3. Tinh hinh mwa

Trong thang 9, da xay ra nhirng dot mua di¢n
rong dang chl y nhu sau:

- Pot 1: Do anh hudéng cta ranh thap co truc
di qua Bic B0, nén tir ngay 2 - 3/9 ¢ Bic B va
Bic Trung B da xuét hién mua vira, mua to dién
rong véi lugng mua phé bién tir 30 - 50 mm, mot
s6 noi ¢6 mua 16n hon nhu Pha Din (Pién Bién)
98 mm, CO Noi (Son La) 82 mm, H6 Xuan
(Thanh Hoéa) 106 mm,...

- Pot 2: Do anh hudng cua ranh thap cé truc
di qua Bic Bo ndi voi ving xoay thap phat trién
tr mat dat 1én téi 5000 m, nén & Bic B va
Thanh Hoéa tir ngay 6 - 7/9 da xdy ra mét dot mua
vira, mua to, ¢ noi mua rat to véi lugong mua
phé bién tir 50 - 100mm, mdt sd noi c6 mua 1on
hon nhu Chiém Héa (Tuyén Quang) 118 mm,
Quang Ha (Quang Ninh) 140 mm, Hung Yén
185 mm,...

- Pot 3: Do anh huodng truc tiép cta bao sb
4 va cua hoan luu sau bao, nén tir ngay 11 - 14/9
0 cac tinh Trung B va Tay Nguyén da xdy mdt
ra mot dot mua lon dién rong voi lugng mua phé
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bién tlr 100 - 300 mm, c6 noi cao hon nhu & Vinh
(Nghé An) 321 mm, Ha Tinh 384 mm, Huong
Khé (Ha Tinh) 346 mm, Tuyén Hoa (Quang
Binh) 327 mm, A Luéi (Hué) 323 mm, Nam
DPong (Hué) 437 mm, Da Ning 443 mm, Tra My
(Quéang Nam) 371 mm.

- Dot 4: Do anh hudng cua ranh ap thp co
truc di qua khu vuc Trung va Nam Trung B hoat
dong manh ndi voi mot ving ap thap trén khu
vuc Bién Pong nén tir ngay 20 - 24/9 cac tinh tir
Quang Ngai dén Thanh Hoa di xay ra mot dot
mua 16n trén dién rong. Trong 3 ngay 20, 21 va
22/9, ving mua 16n xay ra tap trung ¢ cac tinh tur
Nam Nghé An dén Quang Nam, sang ngay 23 va
24/9 mua to mo rong ra khu vuc ven bién Bic
Nghé An va Thanh Hoa. Tong luong mua ca dot
(tir ngay 20 - 24/9) trén khu vuc phd bién trong
khoang 200 - 400 mm, mot s6 noi cao hon 400
mm nhu: Huong Khé (Ha Tinh) 459 mm, Tp Ha
Tinh 475 mm, Kién Giang (Quang Binh) 520
mm, L¢ Thuy (Quang Binh) 469 mm, Hai Tan
(Quang Tri) 454 mm, Tp Hué 481 mm, Kim
Long (Hué) 578 mm.

- Tai cac khu vuc Tay Nguyén va Nam B§ do
anh hudng cia gié mua tdy nam c6 cuong do
manh nén tir nén da xay ra hai dot mua lén dién
rong tur ngay 10 -13/9 va ngay 20 - 23/9 va tur
ngay 25 - 28/9. Biac bi¢t vao dot mua tir ngay 25
- 28/9 tong lugng mua phd bién tir c6 mwa, mua
vlra, ¢ noi mua to voi lugng mua phé bién 50 -
150 mm, c6 noi cao hon 200 mm nhu Tp. Bién
Hoa (Pdng Nai) 257 mm, My Tho (Tién Giang)
383 mm, Thu Dau M6t (Binh Duong) 231 mm.
Tai Dong Nai va Tp. Hb Chi Minh di xay ra
ngdp ung nghiém trong trong ngay 26/9.

Téng lugng mua trong thang 9, tai khu vuc
Bic B6 pho bién thap hon tir 20 - 40%, so véi
TBNN, khu vuc Trung B6 va Tay Nguyén phd
bién cao hon so véi TBNN tir 20 - 80%, khu vuc
DPong Nam Bo pho bién ¢ muc cao hon tir 15 -
40% so v6i TBNN, khu vyc Tay Nam Bo thap
hon tir 20 - 40% so voi TBNN.

Noi ¢6 tong lwong mua thang cao nhat 1a Ha
Tinh (Ha Tinh): 952 mm, cao hon TBNN la 420
mm.

TAP CHi KHi TUQNG THUY VAN

Noi c¢6 luong mua ngay cao nhit trong thang
la Nhu Xuan (Thanh Héa): 343 mm (ngay 14).

Noi ¢6 tong luong mua thang thip nhat 1a
Lang Son (Lang Son): 46 mm, thip hon TBNN
la 118 mm.

4. Tinh hinh ning

Tong s6 gid nang trong thang 9/2016 & khu
vuc Bac Bo va cdc tinh tir Thanh Héa dén Thira
Thién Hué phd bién & muc thap hon TBNN
cung thoi ky. Khu vuc céc tinh tir Pa Nang tré
vé phia nam phd bién ¢ thap hon so voi TBNN
cung thoi ky.

Noi ¢6 s6 gio ning cao nhét 1a Tuy Hoa (Phu
Yén): 249 gio, cao hon TBNN la 46 gio.

Noi c6 sé gid ning thap nhit 1a Sa Pa (Lao
Cai): 76 gio, thip hon TBNN 1a 22 gio.

TINH HINH THUY VAN

1. Bic B)

Trong thang 9, trén thuong luu séng Hong
xuét hién 1 dot Iii nho vé6i bién do 1 1én tir 1- 3
m. Ngudn dong chay trén cac song sudi phd bién
nho6 hon trung binh nhiéu nim (TBNN) riéng
trén song Gam dén hd Tuyén Quang 16n hon
TBNN va thugng luu song Da dén hd Lai Chau
xap xi trén TBNN. Cu thé: trén séng Da dong
chay dén h6 Son La nhé hon TBNN 1a -2%, dén
h6 Hoa Binh nho hon TBNN 1 -33%, trén song
Thao tai Yén Bai nhé hon TBNN 1a -23%, song
Gam tai ho Tuyén Quang 16n hon khoang 16%
so vo1 TBNN; luong dong chay ha luu song
Hong tai Ha Noi nhé hon TBNN 1a -53%,

Trén song Pa, muc nude cao nhét thang 9 tai
Mudng Lay 1a 207,90 m (22h ngay 30); thap
nhit 12 201,04 m (10h ngay 5), trung binh thang
12 204,70 m; tai Ta Ba muc nudc cao nhat thang
1a 113,64 m (19h ngay 19); thap nhat 14 105,30 m
(7h ngay 2), trung binh thang la 110,20 m. Luu
luong 16n nhét thang dén hd Hoa Binh 13 3510
m?%/s (17h ngay 17), nho nhit thang 1a 140 m?/s
(09h ngay 27); luu lugng trung binh thang 1950
m?/s, nhé hon TBNN (2870 m?*/s) cung ky. Muc
nuéc hd Hoa Binh lac 19 gio ngay 30/9 1a
112,81 m, cao hon cung ky nam 2015 (115,96
m) la 0,41 m.

Trén song Thao, tai tram Yén Bai, myc nudc
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cao nhat thang 1a 29,63 m (19h ngay 22), thap
nhét 13 26,81 m (19h ngay 30), trung binh thang
la 28,13 m, cao hon TBNN cung ky (27,39 m).

Trén song Lo tai Tuyén Quang, muc nudc cao
nhat thang 1a 19,8 m (3h ngay 08); thap nhét la
15,63 m (22h ngay 29) dat gia tri thdp nhat cing
ky, trung binh thang 13 16,82 m, thap hon TBNN
cung ky (19,17 m).

Trén song Héng tai Ha Noi, muc nudc cao
nhét thang 1a 3,18 m (19h ngay 24), muc nudc
thap nhit 1a 1,88 m (13h ngay 30), trung binh
thang la 2,48 m, thép hon TBNN (7,22 m) la
4,74 m, thip hon cung ky nim 2014 (3,86 m) la
0,59 m.

Ha luu song Thai Binh tai Pha Lai myuc nudc
cao nhat thang 1a 1,84 m (18h ngay 13), thip
nhat 14 0,48 m (13h ngay 30), muc nudc trung
binh théng 1a 1,19 m, thip hon TBNN cung ky
(2,57 m)la 1,38 m.

2. Trung Bo va Tay Nguyén

Thoi ky dau thang 9, trén séng M4, song
Budi, song Cai Phan Rang, song P6 ko va song
Ya-Ayun d3 xuat hién mot dot 1, bién do 1i 1én
tor 1 - 4 m, dinh 10 trén cac song con dudi muic
bao dong 1 (BD1).

Tur ngay 12 - 14/9, trén cac song tur Ha Tinh
dén Binh Pinh va khu vuc bic Tay Nguyén xdy
ra mot dot 1{i. Dinh 1d tai mot s6 tram nhu sau:
song Hiéu tai Nghia Khanh: 39,34 m; song Ca
tai Dura: 20,65 m (trén BP1: 0,15 m); tai Nam
ban: 5,52 m (trén BD1: 0,12 m); song Ngan Sau
tai Hoa Duyét: 8,52 m (dudi BD2: 0,48 m); song
Ngan Phé tai Son Diém 12,77 m (duéi BD2:
0,23 m); song Gianh tai D(‘Sng Tam 14,1 m (trén
BD2: 2,1 m); song Vu Gia tai Ai Nghia 7,26 m
(trén BD1:0,76 m), song Tra Khuc tai Tra Khuc
3,81 m (trén BP1:0,31 m), song V¢ tai song V¢
2,8 m (trén BD1: 0,3 m), song Tra Bong tai Chau
03,03 m (dudi BP2: 0,43 m), song POKO tai
Pic Mbt 585,64 m (trén BP2: 0,14 m), song
bakBla tai Kon Tum 518,03 m (& mtc BD1),
trén song La Nga tai Ta Pao 119,87 (dudi BD2:
0,13 m).

Tir ngay 18 - 19/9, trén thugng ngudn song
Cai Phan Rang, song Cam Ly xuét hién mot dot

TINH HINH KHI TUQONG THUY VAN

1. Pinh 10 trén song cai Phan Rang tai Tan My:
36,54 m (1h ngay 19/9), trén BD1: 0,54 m, trén
song Cam Ly tai Thanh Binh: 833,10 m (8h ngay
19/9), trén BD3: 0,1 m.

Tur ngay 21 - 23/9, trén cac song tu Ha Tinh
dén Thira Thién Hué va song Cam Ly (Lam
Déng) da xay ra mot dot Ii. Dinh I tai mot sb
tram nhu sau: song Ngan Sau tai Chu Lé&: 12,84
m, trén BD2: 0,84 m, trén song Ngan Phé tai
Hoa Duyét: 8,56 m, trén BD1:1,06 m, song
Gianh tai Mai Hoa: 3,41 m (trén BP1: 0,41 m),
song Kién Giang tai Lé Thay: 2,49 m (trén
BD2:0,29 m), song Huong tai Kim Long: 1,24
m (trén BP1: 0,24 m), song B6 tai Pha Oc: 1,86
m (trén BP1: 0,36 m), song Cam Ly tai Thanh
Binh: 833,15 m (trén BD3: 0,15 m).

Tu ngay 27 - 28/9, trén song Cam Ly va
thuong ngudn séng Cai Phan Rang da xuat hién
mot dot 11, dinh 11 trén song Cam Ly tai Thanh
Binh: 833,18 m (6h ngay 27/09), trén BP3: 0,18
m; dinh 10 trén song Cai Phan Rang tai Tan My:
36,68 m (23h ngay 27/9), trén BD1: 0,68 m

Trong thang, myc nudc cac song khac &
Trung Bo va khu vuc Tay Nguyén xuat hién 1 -
2 dot dao dong nho.

Luong dong chay trung binh thang trén phan
16n cac song chinh ¢ Trung B va khu vuc Tay
Nguyén ¢ mirc thap va thiéu hut so véi TBNN
cung ky tir 40 - 80%; mot s6 song co luong dong
chay thap hon tir 80 - 90% nhu: séng Cai Nha
Trang tai Pong Tring, song Lily tai Song Lily;
riéng song Ta Trach tai Thuong Nhat, song Thu
Bon tai Nong Son cao hon TBNN tir 30 - 150%.

Hb thuy loi: Cac hd chira clia cac tinh tir
Thanh Hoé dén Thira Thién Hué dat tir 35 - 65%
dung tich thiét ké, mot s6 ho da dat muc cao hon
nhu: Tdy Trac, Céng Khé, Dudng Cdc, Binh
Cong (Thanh Hoéa); Song Sao (Nghé An); Kim
Son (Ha Tinh); Pht Vinh (Quang Binh), M¥
Xuyén (Thira Thién Hué)... Cac hd chtra ciia cac
tinh tir Da Nang dén Binh Thuan dat tir 30 - 50%
dung tich thiét ké, mot sb ho da dat muc cao hon
nhu: Thach Ban (Quang Nam); Hon Lap (Binh
Dinh); Tién Du (Khanh Hoa); Tra Co (Ninh
Thuan); Ca Giay, Song Long Song (Binh

TAP CHI KHi TUQONG THUY VAN
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Thuan). Cac hd chira ciia cac tinh Tay Nguyén
va Dong Nam Bo dat tir 55 - 80% dung tich thiét
ké, mot s6 ho da dat murc cao hon nhu: Dik Uy
(Kon Tum); Ia Hrung (Gia Lai); Ea Soup
Thuong (Pik Lik); Pa Té, Pa Ham (Lam
Pong); Gia Ui, Song May (Pdng Nai).

HO thuy dién: Muc nudc hau hét cac hd chira
& Trung B6 va khu vuc Tay Nguyén déu thap
hon muc nudc dang binh thuong (MNDBT);
mdt s6 hd & mire xap xi MNDBT nhu Dong Nai
4, Pa Mi, An Khé, Sé San 3, Sé San 4; mot s6 hd
thdp hon MNDBT tir 1- 5 m nhu Trj An, Ialy, Se
San 4A, Buon Kudp; mot s6 hd thap hon tir 10 -
18 m nhu Vinh Son B, Vinh Son C, Song Hinh,
PleiKrong,Ham Thuén, Pai Ninh, Déng Nai 3,
Théc Mo, Budn Tua Srah, Pon Duong; dac biét
mot s6 hd thap hon MNDBT tir 20 - 27 m nhu
Kanak, Song Tranh 2, A Vuong.

3. Khu vue Nam B§

Muc nuée dau ngudn song Ciru Long bién
ddi cham theo xu thé tang dan, muc nude cao
nhit thang vao ngay 20/9, muc nudc cao nhat
thang trén séng Tién tai Tan Chau: 2,94 m, &
mirc thip hon TBNN cung ky khoang 0,85 m,
trén song Hau tai Chau Péc: 2,55 m, thép hon
TBNN cung ky khoang 0,75 m.

Trong thang 9 trén song Pong Nai tai Ta Lai
xut hién 2 dot 1t nho. Muc nudce 16n nhit tai Ta
Lai 111,91 m (7h ngay 12/9).

KHI TUQNG NONG NGHIEP

Diéu kién khi twong néng nghiép trong thang
9 nhin chung thuan loi cho cay trong sinh truong,
phat trién cling nhu thuén 191 cho cac hoat dong
ddng rudng. Mua, ning va nhiét d6 hai hoa trén
cac vung, xap xi hodc dao dong quanh gid tri
trung binh va ndm trong ngudng thuan loi ddi
v6i cdy trong

Céc tinh mién Béc dang tap trung cham soc,
phong trir sdu bénh, bao v¢ lua va cac cay rau,
mau vy mia/hé thu. Mot s6 noi da bét dau thu
hoach lta mua. Thoi tiét trong thang thuan lgi
cho lia mua dang trong thoi ky ngam sita, chac
xanh cling nhu thuan lgi cho thu hoach lta mua.

Céc dia phuong mién Nam tap trung thu
hoach nhanh gon lta hé thu, tiép tuc gieo cdy laa

TAP CHi KHi TUQNG THUY VAN

thu déng/mua va gieo trong rau, mau ciy cong
nghiép ngin ngay vu hé thu/mua.
1. Doi véi cay lia

- Laa mua: Tinh dén cudi thang 9, ca nudc
da gieo ciy dat 1.509.4 ngan ha lta mua, bang
87,7% so v6i cung ky nam trude. Phan 16n dién
tich lua mua tap trung & cac tinh mién Bic véi
1.145,6 ngan ha dién tich gieo cdy, trong do
Pong bang song Hong di co ban két thuc gieo
cy, dién tich gieo cdy dat 548 ngan ha. Nguyén
nhan chinh cia su sut giam 1a do thoi tiét nang
han, thiéu nuéc vao dau vu, dén thoi diém gieo
ciy lai chiu anh huéng cua 3 con béo lién tiép
khién mot sé dién tich lta mua bi ngap nang,
khong thé phuc hdi nén cac dia phuong da chu
dong chuyén déi sang cay trdng khac hodc nudi
trong thuy san.

Pén nay lta mua tai cac dia phwong phia Bic
dang trong giai doan trd bong, tra lua sém dang
trong giai doan vao chic va chin, dién tich da
cho thu hoach dat gan 102 nghin ha. Theo danh
gia so bg, lta mua céac tinh PBSH do anh hudng
ctia con bio sb 1, 2 va 3 gy ngip Gng cuc bd,
mot sé dién tich phai cay dam nén anh hudng
dén sinh truong, ning sudt lia mot sé dia
phuong giam sau nhu Vinh Phuc (-10 ta/ha),
Quang Ninh (-2,6 ta/ha), Ha Nam (-1 ta/ha). Néu
diéu kién thoi tiét thuan loi va khong bi anh
huong cta sdu bénh thi ning suat laa mua mién
Bic udc dat x4p xi cung ky; San lwong ude dat
5,8 triu tan, giam 36,6 nghin tan (-0,6%) so vu
mua 2015.

Céc tinh mién Nam dang tiép tuc gieo ciy,
tinh dén cudi thang 9 dién tich gieo cdy dat 363.6
ngan ha, tién do gieo cay chi bang 65,6% so v4i
cung ky nam trude do mot s tinh ving Pong
bing séong Ctru Long (PBSCL) nhu Tra Vinh
xudng giéng he thu chdm hon ciing ky 1 thang.

- Lta hé thu: Tinh dén cudi thang, dién tich
gieo cdy laa hé thu ca nude udc dat 2.087 ngan
ha, trong d6 tap trung chu yéu & cac tinh mién
Nam, dat 1.927 ngan ha, giam 0,4% cung ky
nam trudc, riéng vung DPBSCL dat 1.661 ngan
ha, giam 0,4% so v&i cung ky. Hién cac dia
phuong mién Nam d3 thu hoach dat gan 1.611,6
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ngan ha, bang 91,3% cung ky nim trudc va
chiém 84% dién tich xudng giéng, trong d6 ving
PBSCL thu hoach dat 1.353,1 ngan ha, bang
87,2% cung ky va chiém 81% dién tich di gieo
trong. Nang suit udc tinh binh quan trén dién
tich thu hoach dén thoi diém nay cta cac tinh
phia Nam dat khoang 55,5 ta/ha.

- Ltia thu dong: Tinh dén cudi thang 9, cac
tinh PBSCL d4 xudng giéng dat 673,8 ngan ha
lta thu dong, tang 10% so vai cung ky nam trudce
do cac dia phuong da chu dong mo rong dién
tich & nhitng viing c¢6 dé bao. Tinh dimg dau vé
dién tich xudng gidng 1a An Giang, dat gin
175 ngan ha, tiép theo 1a Pong Thap hon 148
ngan ha. Két qua nay phu hop vé6i cha truong
tang dién tich thu dong cua nganh nong
nghiép. Pén nay, dién tich lua thu déng da thu
hoach dat 187 ngan ha, dat 28% dién tich xuéng
gidng. Uéc tinh nang suit lua trén dién tich cho
thu hoach udc dat 53,4ta/ha, tang 0,9 ta/ha so
cung ky.

Thang 9 1a thang cudi mua mua & cac tinh
phia Bic va Ty Nguyén, Nam Bo nhung la
thang mua nhiéu & cac tinh ving Mién Trung.
Céc dot mua lon trong thang 9 da gay thiét hai
nang né dén san xuat nong nghiép & nhidu ving
trén ca nudc. Cu thé:

Pau thang 9, mua 16n xay ra & mot s tinh
ving trung du va mién nui phia Bic lam hu hai
600 ha lta va hoa mau.

Dic biét con bio s6 4 xay ra ngay 12/9 da giy
mua 16n & cac tinh mién Trung va Tay Nguyén.
Luong mua trong 3 ngay (t ngay 12 - 14 thang
9) do duoc tai ba Neclng la 443 mm; Nam Dong
(Thira Thién Hué): 427 mm; Hoai Nhon (Binh
Dinh): 334 mm; Hoi An (Quang Nam): 312
mm.... Bdo s6 4 da gay thiét hai vé.

- V& ndng nghiép:

+ Lua bi ngap, do (thiét hai chu yéu dudi
30%): 16.293 ha, trong d6: Thanh Hoa: 805,60;
Ngh¢ An: 8.790,82; Ha Tinh: 5.113; Quang
Binh: 1.014,7; Quang Tri: 282; Hué: 24; Pa
Nang: 42,5; Quang Ngii: 154; Gia Lai: 66,38;

+ Hoa mau bi ngép, thi¢t hai: 6.127,31 ha
(Thanh Hoa: 62,8; Nghé An: 4.989,26; Ha Tinh:
118; Quang Binh: 380,25; Quang Tri: 132; Hué:

TINH HINH KHI TUQONG THUY VAN

105; Quang Ngéi: 340); Cy trong lau nim bi
thiét hai: 94,4ha; Cay tréng héng nam bi thiét
hai 2.635,64ha; Cay bong mat va cay xanh do thi
bi d6, giy: 1.705c4y.

- V& chin nudi: 242 con gia stc, 13.406 con
gia cam bj chét, cudn troi.

- Vé thay san: 1.815,91 ha nudi tréng thuy san
bi thiét hai, 6 tau thuyén bj chim.

Vao cudi thang 9 do anh huong ciia khong
khi lanh da gy mua 16n ¢ ving Bac Trung Bo.
Luong mua trong 3 ngay tir ngay 21 - 24/9 lugng
mua do dugc tai Ha Tinh la: 485 mm, Huong
Khé: 457 mm; Quang Tri: 510 mm; Hué: 420
mm... dot mua Ién da lam thiét hai:

- Ha Tinh: 900 ha lua, hoa mau va cay an qua
bi thiét hai.

- Quang Binh: 59,5 ha lua bi ngép; 4.850 con
gia cam bi chét.

- Thira Thién Hué: 5,5ha l0a, 35 ha hoa mau
bi ngap Ung.

2. P6i véi cac loai rau mau va ciy cong
nghiép

- Cay hang nam: Do anh hudng clia ndng nong,
han han kéo dai nén két qua gieo trong cac loai
mau lrong thuc chu lyc trong 9 thang dau nam
nay thip hon so véi cting ky. Cu thé, tinh dén cudi
thang dién tich gieo trong ngd dat 1.049,8 ha,
giam nhe 0,1% so voi cung ky nam trudc, dién
tich khoai lang dat 116,1 ngan ha, giam 2,4%; san
dat xap xi 423 ngan ha, giam 12%.

Dién tich gieo trong cdy cong nghiép
ngin ngdy ca nudc dat 485,3 ngan ha, giam
12,2% so véi cung ky nam trude, trong d6 dién
tich lac udc dat 189,9 ngan ha, tuong duong véi
cung ky; dién tich dau tuong dat 76,1 ngan ha,
bang 79,2% cung ky nam trude; thude 14 dat 18,6
ngan ha, bang 69,3% cung ky; mia dat 157,3
ngan ha, giam 18,3% va dién tich rau, dau cac
loai 912,2 ngan ha, tang 9,1 % so véi cung ky
nam trudce.

- Cay lau nam: Tong dién tich gieo trong
cdy lau niam 9 thang diu nim ting 0,69%
so nam 2015, trong d6 nhom cdy an qua tang
2,69%; nhom cay gia vi gidm 3,44%; cac nhom
cdy khac déu ting nhe.

Cay an qua: Mot sb cdy trong do c6 thi
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TiNH HINH KHi TUQONG THUY VAN

PAC TRUNG MOQT SO YEU TO KHi TUQNG

sé Nhiét @ (°C) Do 4m (%)
thi TEN TRAM Trung | Chuin Cao nhat Thap nhat Trung | Thap
tw binh sal | Trune | Tuvét | Trung | Tuyét . binh | nhat | Ngay
binh | adi | N | bnn | et | N
1 |Tam Puong 228 1 09 | 274 | 314 | 27 | 20.1 | 16.6 | 22 87 57 23
2 |bién Bién 264 1.7 | 31.1 [ 348 | 28 [ 229 | 19.5| 22 87 48 28
3 [SonLa 2477 1.0 | 29.8 [ 33.6 | 28 [ 21.9 | 17.7| 22 84 52 23
4 |[SaPa 19.1 1.0 | 22.2 | 25.8 15 17.1 | 13.5 23 85 62 29
5 [Lao Cai 2771 1.4 | 322 | 36.5 1 248 | 21.8 | 23 82 47 29
6 |Yén Bai 2771 1.3 | 323 | 35.1 1 25.0 | 223 | 23 85 48 21
7 |Ha Giang 2751 1.0 | 331 362 | 29 | 244 | 21.1 22 83 40 29
8 |Tuyén Quang 282 | 1.7 | 32.8 | 35.5 1 255 23.0 | 23 82 49 21
9 [Lang Son 26.3 1.1 | 31.0 | 33.8 27 234 | 21.3 21 84 51 20
10 [Cao Béng 26,6 | 1.1 | 32.7 | 36.8 | 27 | 233 ] 202 | 21 84 44 29
11 [Thai Nguyén 2871 1.8 | 33.0 | 354 1 258 1 234 | 22 79 46 20
12 |Béc Giang 2851 1.2 | 329 | 36.0 | 28 | 25.8 | 23.5 10 82 47 21
13 |Pht Tho 279 1.0 | 32.5 | 35.7 1 243 | 23.0 [ 22 85 42 29
14 [Hoa Binh 28.1 1.6 | 32.9 | 36.3 1 254 23.2 22 83 49 29
15 [Ha Noi 2941 22 | 332 | 363 1 26.9 | 25.0 24 75 42 20
16 [Tién Yén 274 | 1.1 | 32.1 | 359 | 27 | 248 | 227 | 20 86 53 20
17 |Bai Chay 28.1 1.3 | 31.6 | 348 | 28 | 255|233 | 20 82 49 21
18 |Phu Lién 2771 09 | 31.7 | 34.6 | 28 [ 25.1 | 22.6 11 89 61 19
19 [Thai Binh 28.0 1.0 | 31.8 | 35.8 1 255 23.1 11 85 53 29
20 |Nam Binh 28.5 1.0 | 32.2 | 36.5 1 259 | 23.0 11 82 49 29
21 |Thanh Hoa 27.6 | 1.2 | 31.3 | 358 1 2521 225 11 85 47 29
22 |Vinh 27.8 1 1.0 | 31.1 | 359 10 | 255 | 234 13 85 49 1
23 Déng Hoi 2821 1.2 | 31.6 | 36.3 10 | 25.7 1 240 | 23 82 56 2
24 |Hué 27.8 1 0.7 | 324 | 36.2 10 | 24.8 | 23.5 12 87 53 2
25 |ba N?'mg 28.6 1.3 | 329 | 359 4 258 | 24.2 12 82 52 16
26 |Quang ngai 285 1.2 | 33.7 | 383 2 253 | 23.6 13 84 50 9
27 |Quy Nhon 298 | 1.6 | 33.6 | 37.5 1 27.5 | 24.6 12 76 43 1
28 |Play Cu 2321 09 | 276 | 302 | 26 | 21.1 | 194 18 91 61 26
29 |Budén Ma Thuot 248 | 09 | 29.7 | 32.0 6 22.1 | 21.0 15 87 61 3
30 |ba Lat 194 | 0.6 | 24.1 | 263 1 16.9 | 15.2 26 89 62 3
31 [Nha Trang 28.7 1.2 | 32.1 | 34.6 4 263 | 24.8 22 79 51 4
32 |Phan Thiét 27.8 1 09 | 322 | 364 1 254 | 23.6 13 86 51 1
33 |Viing Téu 283 | 1.1 | 325 | 357 4 25.8 | 24.5 11 82 57 4
34 |Tay Ninh 2751 0.8 | 322 | 343 2 25.0 | 237 22 88 57 10
35 |T.P H-C-M 28.4 1.6 | 33.8 | 36.0 1 255 23.2 27 76 47 24
36 |Tién giang 27.7 1.0 | 324 | 34.7 1 254 | 24.1 27 85 57 1
37 |Can Tho 2771 09 | 322 | 342 1 253 222 13 83 57 24
38 |Soc Trang 2751 0.6 | 31.8 | 33.8 1 252 | 23.9 14 86 59 2
39 |Rach Gia 283 0.5 | 309 | 324 2 26.2 | 24.2 8 84 68 15
40 |Ca Mau 27.6 | 0.7 | 31.6 | 33.5 1 2541 240 | 26 85 59 3

Ghi chu: Ghi theo cong dién khi hau hang thang
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CUA CAC TRAM THANG 9 NAM 2016

TINH HINH KHi TUQNG THUY VAN

Lwong mua (mm) Lqur(llgnll)no)c hoi Gid ning S6 ngay S
5 7 Séngay lien | SO | 7 | Gio tay kho
Tong | Chuan| Cao | Ngay tuc ngay | Tong [ Cao | Ngay] Tong | Chuan néng Mua | thir
sO sai | nhat Khong | Co mi(; sO | nhat sO sai Nhe | Manh Dong | phun w
mua | mua
282 83 91 10 5 4 15 49 3 24 1 132 | -27 0 0 8 0 1
134 | -28 25 3 5 5 14 50 2 1 147 | -24 0 0 4 0 2
130 | -25 33 3 5 4 14 56 3 23 1 157 | -21 0 0 6 0 3
173 | -160 [ 36 7 4 8 21 35 4 1 76 -22 0 0 2 0 4
252 11 96 9 4 7 16 97 5 29 | 148 | -15 2 0 6 0 5
79 | -209 | 44 2 5 3 10 94 5 22 ] 168 -4 0 0 7 0 6
142 | -100 | 44 7 6 6 12 69 6 29 1143 | -23 2 0 7 0 7
87 | -127 | 29 24 6 3 10 69 4 29 1 186 5 1 0 5 0 8
46 | -118 | 25 10 10 3 10 91 6 29 | 181 0 0 0 5 0 9
160 3 108 | 10 14 5 6 67 5 29 1162 | -10 4 0 6 0 10
135 | -103 | 35 24 8 3 11 ] 111 6 21 | 182 -8 1 0 8 0 11
100 | -106 | 43 10 9 3 11 91 6 22 1 165 | -36 0 0 6 0 12
109 | -110 | 37 7 10 2 9 63 4 21 | 167 | -16 1 0 7 0 13
84 | 259 27 24 8 5 14 71 4 1 148 | -18 4 0 8 0 14
179 | -86 67 24 9 4 12 98 7 21 | 119 | -42 4 0 8 0 15
325 | -36 | 109 [ 24 4 4 15 74 5 22 1 146 | -23 0 0 5 0 16
214 | -101 | 50 24 8 7 13 91 9 21 | 127 | -58 0 0 9 0 17
334 35 67 2 9 8 16 64 4 21 | 143 | -37 0 0 10 0 18
267 | -T77 77 24 10 3 11 71 5 29 | 137 | -43 0 0 6 0 19
221 | -127 | 91 11 10 4 12 89 5 1 118 | -60 0 0 4 0 20
488 84 141 | 24 4 5 18 68 6 29 1102 | -62 1 0 12 0 21
741 | 251 [ 145 | 11 5 6 18 71 8 1 110 | -42 0 0 10 0 22
603 | 158 | 192 21 4 8 17 83 6 1 150 | -25 0 0 6 0 23
662 | 189 | 308 [ 21 5 9 15 68 4 9 162 | -34 2 0 13 0 24
783 | 433 [ 180 | 14 4 7 16 76 4 1 189 27 2 0 18 0 25
455 | 173 [ 122 13 3 5 17 67 3 9 205 5 4 0 14 0 26
192 | -53 | 114 | 12 6 5 13 ] 131 10 3 222 20 6 2 7 0 27
524 | 164 | 71 18 2 13 26 36 2 1 123 | -12 0 0 14 0 28
372 74 85 18 3 11 23 56 4 2 150 | -12 0 0 15 0 29
499 [ 209 | 103 | 26 6 14 22 52 2 4 143 2 0 0 10 0 30
124 | -43 24 22 6 3 12 | 125 7 4 236 31 0 0 5 0 31
98 -92 24 23 7 4 13 ] 120 7 4 223 22 2 0 14 0 32
166 | -48 83 22 4 4 19 90 5 3 210 25 0 0 8 0 33
403 85 78 22 4 14 24 65 4 4 179 | -18 0 0 7 0 34
500 | 173 | 171 | 26 5 5 21 77 4 3 167 5 5 0 12 0 35
375 | 130 [ 73 27 2 14 25 62 3 4 102 | -75 0 0 20 0 36
136 | -137 | 30 22 6 5 18 72 4 2 176 9 0 0 16 0 37
161 | -111 | 29 21 3 12 23 60 3 3 173 27 0 0 12 0 38
172 | -128 [ 70 27 4 12 22 83 5 3 172 8 0 0 5 0 39
345 -3 82 22 3 15 25 68 4 4 106 | -40 0 0 9 0 | 40
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TiNH HINH KHi TUQONG THUY VAN
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(Theo cbng dién Clim hang thang)
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Hinh 2: Ban do ludng mua thang 9 - 2016 (mm)
(Theo céng dién Clim hang thang)
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truong tiéu thu tét nén san luong ting nhe, san
luong chudi ude tang 1,3%; san lugng dira tang
0,3%; san lugng xoai tang 0,7%. Nhom cay co
mui (cam, quyt, budi) san luong va dién tich 6n
dinh do khong bi anh huong nhiéu tir thoi tiét,
han hén, san lugng cam udc tang 4%; san lugng
budi tang 0,5%. San luong nhan giam 1,5%;, vai
giam 13%; va chom chom gidm nhe giam 2,4%
so cung ky do thoi tiét khong thuan loi va dién
tich cho san pham giam.

Cay cong nghi¢p lau nam: Trong nhitng nam
gan ddy cac dia phuong tiép tuc phat trién cac
gidng ché, ho tiéu cho ning suat, chat luong cao;

Trong nam 2016, do nhiéu dién tich cay lau
niam dén ky cho san pham nén san luong cac cay
trong van dat kha. San lwong ché 9 thang udc dat
853 nghin tan, ting 3%; san luong ho tiéu dat
192,9 nghin tan, tang 9%; san lugng cao su dat
643 nghin tan, ting 0,4%; san luong diéu dat 301
nghin tan, bang 85% so cung ky.

Tai Hoai Burc ngo chin hoan toan, sinh truong
trung binh trén nén dat qua am. Cam ra 14 moi,
sinh truong trung binh trén nén dat qua am.

Lac va dau tuong ¢ Yén Dinh dang ra qua,
sinh truong kém do qua 4m va mua 16n 1am chét
cay.

Che 16n bup hai 6 Moc Chau, Phu Ho; nay
chdi ¢ Ba Vi. Ché sinh truéng trung binh dén kha
trén nén dat 4m dén qua am.

Ca phé Eakmat trong giai doan hinh thanh
qua, sinh truong tt trén nén dat 4m. Ca phé qua
chin & Xuan Lgc, sinh trudng trung binh trong
diéu kién dat qua am.

3. Tinh hinh sau bénh trén lua

Theo bao cao ciia Cuc Bao v¢ thyc vat, trong
thang 9 tai tinh Son La va Bic Kan, do anh
huong cua dich chau chiu véi dién tich bj hai 1a
38,9 ha, trong do, bi mét tréng 126,9 ha. Mot sb
dich c6 dién tich nhiém 16n nhung khong c6 dién
tich mét trang nhu bac 14 hai lua ting 68.796
ha, kho van hai lta ting 33.529 ha so véi
cung ky ndm trude. Céc dich con lai c6 dién

TINH HINH KHI TUQONG THUY VAN

tich nhiém dudi 10.000 ha.

Chi tiét mot sd sau bénh chinh gdy hai trén
lta trong thang nhu sau:

- Réy ndu - riy lung tring: Tong dién tich
nhiém 16.841 ha, dién tich nhiém ning 938 ha,
dich tap trung chu yéu tai phia Bic, duyén Hai
Nam Trung B§ va PBSCL.

- Sau cudn 14 nho: Gay hai chu yéu tai cac
tinh phia Bic va PBSCL véi tong dién tich
nhiém 332.719 ha, dién tich nhiém ning
164.812 ha.

- Pao 6n 14 hai chi yéu tai cac tinh DPBSCL
v6i tong dién tich nhiém 17.870 ha, nang 421 ha.

- Pao 6n cd bong hai chu yéu tai cac tinh
PBSCL voéi tong dién tich nhidm 21.742 ha,
nang 226 ha.

- Chudt: Tong dién tich hai 16.495 ha,
nang 1.404 ha. Chudt hai tai cac tinh phia Béc,
duyén hai Nam Trung B va BPBSCL.

- Bénh bac l4: Tdng dién tich nhiém 88.021
ha, nang 10.703 ha. Bénh tap trung tai cac tinh
phia Bic va PBSCL.

- Khé van: Bénh xuét hién ¢ cac tinh phia
Bic, duyén hai Nam Trung B6 va dong PBSCL
v6i tong dién tich 196.618 ha, ning 17.926 ha.

- Bénh den 1ép hat: Dién tich nhiém 31.945
ha, ning 374 ha tip trung tai Bic Trung B9,
DbBSCL.

- Sau dyc than: Tong dién tich 32.646 ha,
trong d6 dién tich nhiém sau non 4.291 ha, sau
non gay hai chi yéu tai cac tinh phia Bic, duyén
hai Nam Trung B va PBSCL; dién tich nhiém
trimg 28.355 ha, tap trung tai cac tinh Bic Bo.

- Nhén gié hai rai rac Quang Tri, Hué va
DBSCL véi tong dién tich 5.884,5 ha, ning 65,6
ha.

- Oc buou vang hai lua véi dién tich 4.511
ha, tap trung chu yéu & céac tinh DPBSCL.

- Bénh VL-LXL: Dién tich hai 10,3 ha.
Bénh xuat hién & Séc Trang, Lai Chau.

- Vang la hai rai rac ¢ cac tinh BPBSCLvéi
téng dién tich 5.312 ha.
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Tran Hong Thai - National Hydro-Meteorological Service

Vo Van Hoa - Hydrometeorological Observatory Northern Delta Region

Du Duc Tien, Luu Khanh Huyen - National Center of Hydro-Meteorological Forecasting
Assimilating Radar Data with Nudging Scheme and its Application for Heavy Rainfall Over The
North of Vietnam

La Duc Dung - National Hydro-Meteorological Service
-Assessment of Climate Change Impact on Floods Risk in the Inner City of HaNoi

Phung Tien Dung!, Doan Quang Tri!, Dao Ngoc Hieu?

"National Center of Hydro-Meteorological Forecasting

2Thuyloi University

Application Study in Hydrological Model in Simulation, Forecasting for Reservoir Inflow in
Se San River Basin During Dry Season

Hoang Anh Huy - Ha Noi University of Natural Resources and Environtment
A Study on Land Surface Temperature (LST) from Landsat 8 TIRS A Case Study of Thai
Nguyen City

Duong Van Kham!, Tran Hong Thai2, Trinh Hoang Duong!

Vietnam Institude of Meteorology, Hyddrology and Climate change

2National Hydro-Meteorologycal Service

Distribution of Hoarfrost Levels in Northern Nidland and Mountainou Provinces Of Vietnam

Tran Thi Thanh Thuy - Ha Noi University of Mining and Geology
Researching the Effect of Rainfall on Groundwater Resource in Thai Binh Province

Le Kim Dung, Ha Thi Phuong Linh - Hong Duc University
Building Up A Bio-Climate Map For Thanh Hoa Province

Dao Thi Loan, Hoang Minh Toan, Nguyen Thi Quyen - Aerological Meteorological
Observatory

Applying the Model of the Ascent of Sounding Balloons in Still Air to Calculate The Vertical
Air Motion

Summary of the Meteorological, Agro-Meteorological, Hydrological Conditions in
September 2016 - National Center of Hydro - Meteorological Forecasting and In-
stitute of Meteorology, Hydrology and Climate Change

Report on Air Environmental Quality Monitoring in some Provinces in September 2016 -
Hydro-Meteorological and Environmental Network Center
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