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NGHIEN CU'U THIET LAP BAN PO TAN SUAT NANG
NONG VA HAN HAN TREN KHU VUC
PONG BANG BAC BO

L& Thi Hué, Nguyén Vin Bay, Vo Viin Hoa

Tém tit: Bai bdo nay trinh bay két qua nghién ciru xdy dung bé ban do tan sudt xudt hién
cdc hién twong n(fng nong va han han cho khu vuc d&ng bc%ng Bdc B dwa trén bo sé liéu quan
trdc trong giai doan 1971 - 2015. Két qua nghién ciru cho thdy xdc sudt xudt hién ndng néng
khodng tir 35-40% va xdc sudt xudt hién han han khoang tir 10-20% tity vao ting ving cu thé.
Qua hai ban do xdc sudt ndng néng va han hdan cho thdy hai thién tai ndy thuong tdp trung
nhiéu vao cdc khu viee ban son dia, khu viee do thi héa cao va xdc sudt nay giam dan vé cac vung
ven bién. BG ban do tan sudt nang néng va han han véi cac tan sudt khac nhau nhw 1 lan/100
nam; 5 lan/100 nam va 10 lan/100 ndm ciing cho thdy rang cdc hién twong ndng néng va han
han nghiém trong hon 6 viing ban son dia nhw cac huyén Son Tdy, Ba Vi (Ha Néi), mét s6 huyén
mién niii ciia Ninh Binh va c6 chiéu hiedng gidm dan sang phia Péng (cac huyén duyén hdi ciia
Thai Binh, Nam Pinh, Ninh Binh).Viéc xdy dung bdan do tan xudt xay ra han hdn, ndng néng chi
tiét ¢ khu vue dong bang Bic Bé la mot viée hét sirc quan trong nham cung cdp co sé khoa hoc
cho hoach dinh chinh sach va cac bién phap thich img phit hop trong timg diéu kién cu thé, gop

phan giam thiéu rui ro, dam bao phat trién bén vitng cho khu vuc.
Tw khoa: Han han, nang nong, ban do tan suat.

Ban Bién tdp nhan bai: 15/02/2018 Ngay phan bién xong: 06/03/2018 Ngay dang bai: 25/04/2018

1. Pit van dé

Vung ddng bang Béc Bo bo 1a mot trong hai
ddng bang 16n cia Viét Nam gdm 7 tinh: Nam
Dinh, Hung Yén, Hai Duong, Thai Binh, Ninh
Binh, Ha Nam va thanh phd Ha Noi véi dién tich
gan 15.000 km? chiém 7.1% dién tich ca nudc
trong d6 dat nong nghiép chiém khoang 82%.
bay 1a khu vuc c6 mat do tap trung dan cu cao
nhit nudc va ciing 1a noi canh tac néng nghiép
truyén théng véi san xuat lvong thuc 16n tha 2
ctia Viét Nam. Trong nhimg nim gan day, Pong
béng Bic B0 chiu tac dong nang né cua nhiing
tran han han, ning néng 16n xay ra trén dién rong
lién tuc véi nhiéu thiét hai kém theo.

Ngay 3/6/2017, nhiét d6 do duoc tai tram Ha
bong la 41.5°C, vuot ky luc trong 40 nam qua.
Day co thé coi 1a mot dot ning nong ky luc cia

'Dai Khi twong Thiy van khu vic Pong bang
Bac Bo.
Email: vovanhoa80@yahoo.com;

bay77htt@gmail.com; minhhuekttv@gmail. com
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Ha Noi noi riéng va khu vuc ddng bang Bic Bo
noi chung, va con xuét hién rat nhiéu cac dot
ning néng gay gat khac. Vao thoi diém cudi nim
2009 dau nam 2010, tinh hinh han han ciing dién
bién rat phirc tap tai khu vuc Pong bang song
Hong. Tong luong mua thang 1 nam 2010 chi
dat 85% lugng mua trung binh nhiéu nam, muyc
nuoc tai tram thuy van Ha Noi chi dat 0,10m vao
ngay 21/02/2010, muc thap nhat trong lich sir
quan tric dugc. Theo cac s liéu quan tric mua
kiét, trén doan song Hong qua Ha Noi ngay cang
thap, nhiéu doan tro day. Qua hai vi du trén
chung ta thdy rang dudi sy tac dong ctia bién ddi
khi hau, cac hién tuong bat thuong nhiéu ky luc
m&i vé thién tai dugc 1ap ra khong chi trén thé
giéi ma con xuat hién tai ca ving dong bang Béc
B0, Viét Nam.

Pi 6 nhiéu cong trinh nghién ctru vé han
hén, nang ndéng nhu nghién ciru co so khoa hoc
quan 1y han han va sa mac hoa dé xay dung hé
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thong quan 1y, dé xuat cac giai phap chién luoc
va tong thé giam thiéu tac hai: nghién ctru dién
hinh cho dong bang song Hong va Nam Trung
B§” do Vién bia Ly, Vién KH&CNVN thuc
hién 2008 - 2010 [1], Nghién clru va xay dung
cong nghé dy bao va canh bao sém han han &
Viét Nam cua Vién Khoa hoc Khi tugng, Thuy
van va Méi truong thuc hién tir nam 2005 — 2007
[4], nghién ctru danh gid mirc d6 va xu thé bién
d6i nang néng & Viét Nam giai doan 1961 - 2007
[3], ... Noi chung, hau hét cac cong trinh nghién
clru tir trude t6i nay & nudc ta vé han han, ning
néng trén toan lanh thd Viét Nam noéi chung va
khu vuc dong bang séng Hong noi riéng phan
16n tap trung vao linh vuc quy hoach, nhung déu
1a cac quy hoach don nganh chua dam bao day
du yéu cau vé mit tong hop. Trong bdi canh bién
d6i khi hau hién nay, khu vuc nay duoc du bao
s€ chiu tac dong 16n hon nira cua vi¢c thay doi
ché do khi hau, kéo theo véi su gia tang vé han
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han, ning néng trong nhitng nim vé sau. Trudc
tinh hinh thyc t& d6, viéc xdy dung ban dd tan
xudt xay ra han han, ning nong chi tiét & khu vuc
d@)ng béng Bic bo 1a mot viée hét strc quan trong
nham cung c?ip co s& khoa hoc cho hoach dinh
chinh sach va céc bién phap thich tng phu hop
trong ting diéu kién cu thé, gop phan giam thiéu
rti ro, dam bao phat trién bén viing cho khu vuc.

2. M ta tap so liéu va phwong phap xiy
dung ban dd tin xuit

2.1. Tap sé liéu siv dung

Chi tiéu dé xac dinh han han va ning nong
dugc ap dung trén 14 tram quan tric khi tugng
(bang 1, hinh 1) trén toan khu vuc dong bang
Bic Bo. Cac tram dugc thanh lap phén 16n tur
nim 1959, 1960 va bat dau quan tric tir khi thanh
1ap, nhung do nhiéu yéu t6 khach quan va chi
quan, nén s6 liéu cua cac tram co dugc dﬁy du
bat dau tir ndm 1971 cho dén nay.

Badng 1. Céc tram va thoi gian quan trdc ciia cdc tram khu viee Pong bang Bdc Bé

Sb Tinh . Vi tri dia ly Thoi gian L
TT  Thanh phd rentram 46  Vido  quantric bt chd
1 Ha Noi Lang 10548 21°01'  20/01/1956
2 . HaDéng 10546 20°58'  05/01/1973 TL 1971
3 - SonTay  10530'  21°08'  01/5/1958
4 - Ba Vi 10526'  21°06'  01/01/1969
5 . Hoai Duc  10520'  21°15'  01/01/1969
6 HaiDuong HaiDuong  106°18'  20°57'  01/1960
7 - ChiLinh 10623 2107  01/01/1976
§ HungYén HungYén 10603 2040  01/01/1960
9  HaNam Phu Ly 105°55' 20733 01/02/1960
10 ThaiBinh  ThaiBinh  10623'  2025'  17/01/1960
11 NamBPinh  NamBinh 10609  20°26' 1936
12 . Vian Ly 106°18' 20707 01/01/1959
13 NinhBinh  NinhBinh 10559  20°15'  01/01/1960
14 - NhoQuan 10545  20°19'  01/01/1960 TL 1959

TAP CHi KHi TUQNG THUY VAN
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Hinh 1. Phin bé mang luéi tram quan trdc khi tiong trén khu viee Dong bang Bdc B

2.2. Phwong phdp xdy dwng bin dé tan sudt
ning néng va han hdn

2.2.1. Phwrong phap xac dinh hién tuong ncfng
nong va han han

Hién nay da c6 rat nhiéu chi sé han duge su
dung phd bién trén thé giéi va ¢ Viét Nam nhu
chi sb SPI, J, Ped, K, EDI, Ty chuan, SWSI....
Trong qua trinh danh gia han han nguoi ta dac
biét chu trong céc chi s6 han va cép d0 han. Hién
nay, rat nhiéu chi sb han da duoc phat trién va
g dung & cac nudc trén thé giéi nhu: O My,
Trung tdm giam nhe han han My va Trung tam
thong thugc NOAA
(www.drought.unl.edu) thyc hién giam sat han
han thong qua chi s6 han Palmer (PDSI), chi s6
mua chuan hoa (SPI), chi s 4m cay trong, chi
s6 cap nude mat (SWSI), chi sé dong chay kiét.
O Anh (www.drought.mssl.ucl.ac.uk), mdt hé

tin  han  han
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thdng giam sat han han toan cau dugc thiét 1ap dé
cung cap diéu kién han han toan cau hién tai.
Cuong do han han dugc biéu hién thong qua chi
sb PDSI. Cuc khi tuong Uc
(www.bom.gov.au/silo/) cung cdp ban d6 thiéu
hut nudce st dung chi $6 thiéu hut nuge. O Trung
Quéc, Trung tdm Khi hau Qudc gia Bic Kinh
(www.bcc.cma.gov.cn) cung cap thong tin phan
bd khong gian han han trén co so chi sé SPL [1]
Kinh nghiém trén thé gi6i cho thiy hau nhu
khong c6 mot chi s6 han nao c6 uu diém vuot
troi so voi cac chi sd khac trong moi diéu kién.
Noi chung cac chi s6 han han duoc tinh dya trén
muc do thiéu hut mua, do 4m dat va dong chay
mit. Do han ché cua mang ludi quan tric do Am
dat va dong chay mat nén dic trung mua van
dugc st dung nhu 13 nhan t6 chinh trong giam
sat han han tai nhidu quéc gia.
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Do @0, viéc ap dung céc chi s6 han phu thudc
vao diéu kién tung vung, hé théng co so dir liéu
quan tric san c6 trong ving do.

Qua phan tich tinh toan cac tai liéu quan tric
khi twgng thuy van, dbi v6i ving Dong bang béc
b0, chi s6 J ¢6 loi thé tinh toan vi né don gian va
chi st dung duy nhat lugng mua va nhiét do
trong tinh toan. Con chi s6 khac co tinh dén
lwong mua, nhiét do va do am, ngu@)n nudce. Do
$6 liéu d6 Am chua duoc dﬁy du & tat ca cac vung
nén trong nghién clru nay chung t6i st dung chi
s6 J. Chi sb kho can (Aridity Index - J) dugc De
Martonne (1926) [5] & xuét va duoc tinh theo
phuong trinh sau day:

_12%P
T+10

(M

Trong d6 J 1a chi sé kho han theo thang
(mm/°C); P(mm) 1a tong lwong mua thang, T 1a
nhiét d6 trung binh thang (°C). Chi s6 nay duoc
phat trién nhu mot chi s6 kho cin, nhung ciing co
thé duogc st dung dé tim ra doan han han. Phan
loai han dya trén chi s6 kho cdn De Martonne

BAI BAO KHOA HQC

duoc dua ra trong bang 2 dudi day.
Bdng 2. Phdn cdp han theo chi s6 J

GiatriJ Piéu kién
<5 Han rat nang
5+20 Han néng
20 + 30 Bit dau han
30 + 60 Am
>60 R4t am

Hién tuong nfmg noéng duoc xac dinh dua vao
chi ti€u hién dang stir dung trong nganh khi tuong
thuy van hién tai. Hién tugng nfmg nong duoc
xem xét trén hai yéu t6 1a nhiét do t6i cao ngay
va Do am twong dbi toi thap (RH). Can clr vao
nhiét do t6i cao ngay va do am tuwong dbi tdi
thap, trong khi twong phan chia ra ba loai ning
nong 1a ning néong (NN), ning nong gay gt
(NNGG) va nang néng dic biét gay gt (DBGG).
Ngay xuat hién hién twong ning néng 1a ngay
thoa mén diéu kién nhu trong bang 3

Bdng 3. Chi tiéu phdn logi va xdc dinh ndng néng

Loai nang nong

Nhiét dd tdi cao

P) Am twong ddi

NN 350C < Ty RH < 55%
NNGG 37°C <Tx < 39°C RH <45%
DPBGG 390C < Ty RH < 35%

Do d6 trong nghién ctru nay viéc thong ké
luong mua, nhiét do trung binh ngay, thang,
nhiét d6 cao nhit ngay, do 4m tuong ddi thap
nhét ctia 14 tram khi twong tir nam 1971 dén nay
1a can thiét.

2.2.2. Phurong phdp xdy dung dwong tan sudt
va ban do tan sudt xudt hién

Do sb lugng cac tram quan tric han ché,
khong c6 dit moi huyén c6 mot tram quan tric,
mdi tinh chi ¢6 1 dén 2 tram quan tric riéng Ha
Noi c6 5 tram quan tric trung binh 1 tram/1.000
km?, nén trong nghién ctru nay dé xay dung ban
d6 tan sudt, trudc tién can phai xay dung cac ban

dd dudng tan sudt 1am co sé xac dinh tan sut
xay ra. Dé xdy dung dudng tan suét, chung toi
sir dung phuong phap phan b xac suat Pearson
loai IIT hay con goi 1a phan bd xac sudt Gamma
ba tham sd. Trong do, cac tham s6 duoc tinh theo
phuong phap mé men. Cu thé, goi X 1a tri s6
trung binh, C 12 hé s6 bién doi, Cs 1a hé s6 bién
thién ctia chudi sé lidu thuc do Xi, Xa,.., Xn ¢6 d6
dai chudi 1a N, thi cac dai luong nay lan luot
dugc tinh theo cac cong thirc (1.2) dén (1.4) dudi
day.

— 1

X~ > X,

il

2
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3)

(4)

Trong d6 K; 1a ty s6 gittaX; / X . Phuong phap
nay c6 uu diém 14 tinh toan don gian, cho két qua
tinh toan kha khach quan. Tuy nhién, vi khi tinh
Cs phai dung dén momen bac 3, sai s6 16n nén
duong tan suét 1i ludn v& theo phuong phép nay
thuong nam cach xa duong tan sudt kinh
nghiém, mat khac khi gip truong hop c6 diém
do6t xuat khong xir 1y duoc. Hinh 2 va hinh 3

dudi day 1an luot minh hoa duong tan suat dugc
tao ra cho tram Lang cho hién tuong ning nong
va han han. Bé xay dung ban dd tan suét dua trén
cac duong tan suat da co, cac bude thuc hién nhu
sau:

- Budc 1: Chon tan suét can thé hién ban dd.
Vi du tan suit 1%, 5% va 10% Gng v6i tan suat
xuét hién cua hién tugng 1 14n/100 nam; 5
14n/100 nam; 10 1an /100 nam.

- Budc 2: Lap bang gia tri hién tugng (han
han, niang néng) tng véi mdi tan suat cho toan
bo cac tram do da dua vao nghién ctru (dua vao
duong tan sut da duoc vé).

- Bué6c 3: Dung phan mém Mapinfo thé hién
gia tri cua cac hi¢n tuong do 1én ban dd khu vuc
duéi dang cac duong dong mirc.
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Hinh 2. Puong tan sudt hién tiwong ndng néng diea trén yéu t6 nhiét do toi cao ngdy tai tram Ling

(sir dung phan mém FFC2008 [3])
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FFC2008 [3])

Puong tan sudt hién twong han han dwa trén chi 56 J tai tram Lang (swr dung phdn mém




pé xay dung ban dd thn xuit xuét hién hién
tuong, chiing t6i sir dung phuong phap xac suit
thong ké dé tinh ra tan suit xay ra trén mot khu
vuc ndo d6 dua trén sd liéu quan tric da quan.
Cu thé, néu goi P la xac sudt xuét hién hién
tuong, thi P s€ dugc tinh theo cong thuc (1.5)

dudi day:
P_ %100 5)

N

Trong d6 n 13 sb 1an hién twong da xay ra
trong chudi sb liéu quan tric va N 1a tong dung
lwong mau cua chudi s lidu.

3. Mt s6 két qua nghién ctru

3.1. Két qua tinh todn va ldp bin dé xdc sudt
xudt hién hi¢n twong ning néng va han hdn
trén khu viee dong bang Bic B

Hinh 4 va 5 1an lugt dua ra két qua tinh toan
tan sut xuat hién hién tugng ning néng va han
han trén khu vuc D@)ng béng Bic Bo chi tiét dén
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Hinh 4. Ban do xadc sudt xuat hién nang nong

trén khu viee Pong bang Bdc Bo

3.2. Két qua tinh todn va ldp béan dé tan sudt
hién twong ning néng va han hdn trén khu vue
d(”;ng bting Bic Bj

Céc két qua tinh toan tan sut xuat hién ning
nong tng véi tan suat 10% (a), 5% (b) va 1% (c)
theo cac khoang gia tri nhiét do tdi cao ngay va
tan sudt xudt hién han han ung véi tan suat 10%
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cAp huyén duya trén chudi sb liéu quan tric tir
nam 1971 dén 2015. Tir hinh 4 nhan thay rang
khu vuc ban son dia nhu Ha Noi, Ninh Binh 1a
noi ¢6 tin sudt xay ra niang noéng cao nhat (16n
nhit 1a Son Tay - Ha Noi tan suat 40.61%). Hién
tuong ndy giam dan vé phia Pong, cac ving ven
bién c6 tan suat xay ra ning noéng it nhat (nho
nhét 1a Van Ly - Nam Dinh véi tin suét 38%).
Dbi v6i hién tugng han han, tir hinh 5 ¢6 thé thdy
khu vuc tinh Hung Yén va phia béc cta tinh Thai
Binh 13 noi ¢6 tan suit xuét hién han han cao
nhét (han khi tugng) Hung Yén 1a 19.6%; Thai
Binh 13 17.4%. Han han giam dan tir TAy sang
DPong va tu Bic xuéng Nam. Vung c6 tan suat
xuét hién han han thép nhéat 1a Ninh Binh va Nam
Dinh (10.9%). Két qua nay tuong dbi phu hop
v6i phan b tong lwong mua trong thang va trong
nam cua khu vuc Pdng bang Bic Bo.
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Hinh 5. Ban doé xac suat xudt hién han han trén

khu viec Pong bang Bdc B

(a), 5% (b) va 1% (c) theo cac khoang gié tri cua
chi s6 han han J trén khu vuc dong bang Bic Bo
duoc lan luot dua ra trong cac hinh 6 va 7. Tu
hinh 6 c6 thé thdy co6 thé nhan thay cing mot tin
Xuét xay ra hién tuong, khu vuc cé nhiét do cao
nhat 1a ving ban son dia Son Tay, Ba Vi (Ha
Noi) xudng ving nti Tam Diép - Nho Quan

TAP CHi KHI TUQNG THUY VAN
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murc d0 han han cao con cac vung ven bién nhu
Théi Binh, Nam Dinh va mdt phan cia Ha Nam
c6 muc do han han it nghiém trong hon so véi

(Ninh Binh) va giam dan vé phia déng (khu vuc
giap bién). P4i voi hién twong han han, tir hinh
7 nhan thdy rang cac ving son dia, ban son dia

nhu Ba Vi, Son T4y, mot phan Ninh Binh ¢6

cac noi khac.
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Hinh 6. Ban do tan sudt xudt hién ndng néng ing véi tan sudt 10% (a), 5% (b) va 1% (c) theo cdc

BAN PO PHAN BO NANG NONG TAN SUAT 1%

(©

BAN DO PHAN BO NANG NONG TAN SUAT 5%

khoang gid tri nhiét o toi cao ngay trén khu viee Pong bang Bdc Bo

TAP CHi KHI TUQNG THUY VAN
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BAN BO PHAN BO HAN HAN TAN SUAT 10%
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Hinh 7. Ban do tan sudt xudt hién han hdn iing véi tan sudt 10% (a), 5% (b) va 1% (c) theo céc
khodng gid tri ciia chi s6 J trén khu viee Pong bang Bdc Bé

4. Két luan va kién nghi

Nghién ctru trén da dua ra dugc buc tranh co
ban v¢& hai thién tai ning néng va han han ving
Pong Bang Bic Bo trong giai doan 1971-2015.
Xac sut xuét hién ning nong khoang tir 35-40%
va xéc suat hién han han khoang tir 10-20% tly
vao ting vung cu thé. Qua hai ban do xac suat
ning nong va han han cho thiy hai thién tai nay
thuong tap trung nhiéu cac khu vuc ban son dia,
khu vuc d thi héa cao. Xéac suat nay giam dan
vé cac ving ven bién. B ban do ning néng va

han han véi cac tan suét 1 1an/100 nam; 5 1an/100
nam va 10 1an/100 nim ciing cho thdy rang cac
hién tugng thién tai nghiém trong hon ¢ ving ban
son dia nhu cac huyén Son Tay, Ba Vi (Ha Noi),
mdt s6 huyén mién ni ctua Ninh Binh va c6 chiéu
huéng giam dan sang phia Pong (cac huyén
duyén hai cua Thai Binh, Nam Dinh, Ninh Binh).

Tuy nhién, nhitng nim dau quan tric, cac
tram chua quan tric ddy du cac yéu té nén trong
nghién ctru nay khi danh gia han han cia vung
tac gia ding chi s6 J (cong thirc dua trén s6 lidu
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quan tric mua va nhiét dd) nén khong thé 16t t4  han han khéac co tinh dén do am, téng nguén
duoc toan b bire tranh vé han han. Do do, trong nudc dé thé hién hién tuong thién tai mot cach
nghién ctru xa hon can st dung thém cac chisé  day du.

Loi cam on: Bai bdo nay la két qua nghién cieu ciia dé tai nghién civu khoa hoc cdp B¢ “Nghién
cueu xay dung hé thé'ng hé tro canh bao, dw bao chi tiét cdc cdp do rui ro thién tai khi twong cho khu
viee Dong bang Bac B6”, ma s6 TNMT.2016.05.02.
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RESEARCH ON DEVELOPING FREQUENCY AND PROBABILITY
MAPS OF HEAT WAVE AND DROUGHT FOR THE RED RIVER
DELTA IN THE NORTH OF VIET NAM

Le Thi Hue!, Nguyen Van Bay', Vo Van Hoa!
'Red River Delta Regional Hydro-Met. Center
Abstract: This paper presents the results of research on the development of a set of maps on the
frequency of occurrence of heat wave and drought phenomena in the Red river delta based on ob-
served data from 1971 to 2015. The probability of occurrence of heat wave is about 30-40% and the
probability of occurrence of drought is about 10-20% depending on the specific areas. The heat
wave and drought probability maps show that these two natural disasters often occurred with high
frequency and probability in semi-mountainous areas and urban areas with low frequency in coastal
areas. The frequency maps of heat wave and drought with the one-in-100-year period; a five-in-
100-year period and a ten-in-100-year period also show that the phenomena of heat wave and
drought become more severe in semi-mountainous areas such as Son Tay district and Ba Vi district
(in Ha Noi), some mountainous areas in Ninh Binh province and less severe to the east (the coastal
areas of Thai Binh, Nam Dinh, Ninh Binh provinces). It is very important to develop a set of maps
of the frequency of the occurrence of heat wave and drought in the Red river delta to provide the sci-
entific basis for policy making and appropriate adaptation measures in each condition, contribut-
ing to risks reduction, ensuring sustainable development for the region.
Keywords: Heat wave, drought, frequency map, probability map.
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