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Tém tit: Bién doi khi hdu (BDKH) la mét van dé néng hién nay véi nhitng tée dong manh mé t6i cdc
hién twong thoi tiét cuee doan, trong dé c6 sw thay doi ciia muea cue tri. Bai bdo ndy nghién ciru danh gid
anh huong cia BPKH dén dwong quan hé cuong dé miea - thoi doan - tan sudt va mé hinh muwea thiét ké
tai Ha Ngi. Nghién ciru da sir dung phwong phdp Ty 1é don gian nham chi tiét hod liong mura thoi doan
dai thiét ké vé cdc thoi doan ngdn hon. Mé hinh muwa thiét ké dwoc xdy dung theo phwong phdap Khoi
xen ké. Sy thay doi vé heong mura trong twong lai theo cdc kich ban BPKH dirgc mé phong bang bon mé
hinh khi hdu viing (RCM). Két qud mé phéng ciia cdc mé hinh ndy dwoc hiéu chinh sai s6 nham phit hop
Vvéi diéu kién dia phwong. Két quad ciia nghién ciru cho thdy, dit c6 suw khdc biét dinh heong dang ké giita
cde mé hinh khi hdu, dwong IDF ¢6 xu thé tang manh & cd hai tram do Lang va Ha Péng ¢ cdc tan sudt
va thoi doan khéc nhau. Twong vmg, cdc mé hinh muea thiét ké ciing cho sw gia tang vé dinh mua so véi

thoi ki nén.

Tir kho4: Bién d6i khi hau, IDF, m6 hinh mua thiét ké, Ha Noi...

1. PAT VAN PE

Bién d6i khi hau (BPKH) do su gia ting nhiét
d6 trén toan cau da dan dén nhitng anh huodng
manh mé& tGi cac hinh thé thoi tiét cuc doan, dic
biét 1a mua cuc tri. Pa c6 nhitng nghién ctu cho
thy, cac thoi ky lap lai tng v6i luong mua 16n
nhit nim s& chic chin suy giam vao cudi thé ki
21 ((IPCC), 2012), hay néi cach khac 1a tan suat
dé xuét hién nhitng tran mua dic biét 1on s& ngay
cang cao. Theo bao cdo cia BO Tai nguyén va
Moi truong vé kich ban BDKH va nuéc bién
dang cho Viét Nam, lugng mua mdt ngay lon
nhit c6 xu thé gia ting trén toan bo lanh thd véi
mirc d6 thay d6i tir 10 dén 50% (Bo Tai nguyén
va Moi Truong, 2016). Do vay, nguy co Viét
Nam phai thuong xuyén d6i mit v6i nhitng van
dé vé thién tai 1 lut xay ra trong thoi gian t6i
ngay cang nhiéu.

Puong quan hé cuong d6 mua - thoi doan -
tan sudt (IDF) 1a dudng mo ta mbi quan hé giita
cuong do mua, thoi doan mua ing véi cac thoi

! Trieong Dai hoc Thuy loi o
? Vién Khoa hoc Khi tuwong Thuy van va Bién doi khi hdu

ky 1ap lai khac nhau. BPuong IDF dugc su dung
trong cac bai toan thiét ké vé tai nguyén nuéc,
dac biét lién quan tdi cac bai toan tiéu thoat nudce
do thi. Su thay ddi mua cuc tri cling s& dan dén
su thay doi vé duong quan hé IDF. Vi thé, viéc
nghién ctru cac tac dong cia BDKH dén duong
IDF trong tuong lai ciing nhu mé hinh mua thiét
ké s& c6 vai tro quan trong trong cong tic quy
hoach, quan 1y tiéu thoat nudc dd thi cling nhu
cac cong tac phong tranh va gidm nhe céc tac hai
cua thién tai nay.

Ha Noi 1a thanh phd quan trong nhat Viét Nam
v6i vai tro tha d6 vé chinh tri, vin hoa va kinh té.
Céc van dé ngap lut do mwa 16n s& c6 tac dong rit
16n dén kinh té va xa hoi cia thanh phd noéi riéng
va ca nudc noi chung. Vi thé, muc tiéu cla nghién
clru nay s€ tap trung danh gia tdc dong cia BDKH
dén sy thay d6i duong quan hé cuong do mua -
thoi doan — tin sudt va mdé hinh mua thiét ké
twong tng cho thanh phd Ha Noi.

Pi c6 nhidu cic nghién ctru vé tac dong cua
BDKH dén duong quan hé cudong do mua - thoi
doan - tin suat cling nhu mé hinh mura thiét ké. Nhin
chung, céc cich tiép can chinh cua cic nghién ctru
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nay 1a dya trén phan tich xu thé chudi dir lidu thuc
do hoidc st dung cac két qua mod phong mua bang
cac mo hinh khi hau. D4i v6i phuong phéap phan tich
xu thé, mot sb nghién ctru da xac dinh cac xu thé
bién dbi theo thoi gian dic trung mua cac thoi doan
tir dir liéu mua thuc do dé tir d6 xéac dinh ching
trong tuong lai (Denault, Millar and Lence, 2006;
Ologhadien, 2019). Dbi voi cach tiép can thir hai,
cac nghién ctru thuong st dung cdc mo hinh khi hau
mo phong cac cac dac trung mua trong tuong lai. Sy
bién d6i Iwong mua trong thoi doan ngin c6 thé
duoc md phong truc tiép bang cac mo hinh khi hau
hodc dugc wde tinh bang cac phuong phap thong ké
duya trén mbi quan hé giita thoi doan ngin-dai
(Prodanovic and Simonovic, 2007; Wang, Huang
and Liu, 2014). Cach tiép can tht nhat c6 wu diém
don gian nhung khong gin truc tiép v6i mét kich
ban BDKH cu thé. Véi cach tiép can tht hai, sd
lugng s6 lidu can md phong va thu thap, phan tich
doi hoi rat 16n, dic biét voi trudng hop sir dung md
hinh khi hau m6 phong céc dac trung mua thoi doan
ngan. Do véy, cdc nghién ctru hién nay thuong sir
dung két hop cac mé hinh khi hau mo phong khi hau
twong lai va sau d6 sir dung cac phuong phéap thong
ké dé udc tinh sy thay ddi cac dic trung mua cac
thoi doan khac nhau. Pay ciing 1a cach tiép can cia
nghién clru nay.

2. PHUONG PHAP NGHIEN CUU

Cac budc nghién ciru danh gid taic dong cua
BDKH dén dudong quan hé cudng do mua — thoi
doan — tan sut ciing nhu md hinh mura thiét ké dugc
thé hién & hinh 1. Tir s4 liéu mua thuc do thoi doan
ngén, bao cao st dung phan b6 cuc tri Gumbel tinh
toan va xay dung duong quan h¢ cudong dé mua -
thoi doan - tin suit. Sau do, phuong phéap chi tiét
hoa mua thoi doan ngén Ty 1¢ don gian (Simple
Scale) dugc xay dung va tinh toan thir nghiém cho
giai doan nén.

Luong mua thoi ki twong lai theo kich ban bién
d6i khi hau dugc md phong bang ciac md hinh
RCMs. Phuong phap hiéu chinh sai sé phan vi
kinh nghiém duoc ap dung dé hi€u chinh lugng
mua mo phong tir cic m6 hinh cho phu hop véi
diéu kién dia phuong.

Do lugng mua mo phong theo RCMs thuong co
tho1 doan ngay. Phuong phap Ty 1€ don gidn tinh

toan chi tiét hoa luong mua theo kich ban bién ddi
khi hau v& thoi doan ngin hon nhim xay dung
duong IDF cho céc thoi ki trong tuong lai. Mo hinh
mua thiét ké duoc xay dung dua trén phuong phéap
Khdi xen k& (Chow, Maidment and Mays, 1988).
Céc phan tich vé su thay ddi lvong duong quan hé
IDF ciing nhu md hinh mua thiét ké ciia cac giai
doan trong tuong lai so véi thoi ky nén do BDKH s&
duoc dua ra.

| Mura thyre do thai doan ngin |

l Phin bé cue tri Gumbel ‘
7 J Mura RCMs ‘
Pudmg IDF va md hinh \l’

mura thoi ki nén ] Hiéu chinh sai s& ‘

. v

Diénh gia phuong phap Ty 1¢ dom Chi tiét hoa mua GCMs vé

gian chi tié hod mua thoi doan  —>{  thoi doan ngdn hon theo
ngin tir thoi doan dai hon phurong phap Simple Scale
Panh gi sy thay doi cua duomg
IDF vi md hinh mua thiét ké

duvi tac dong coa BDKH

Hinh 1. Cac budc nghién cuu

2.1 Ham xAc suit xdy dung dudong IDF

Dé tinh toan cudng do mua 16n nhat thoi doan
{mg vai cac thoi ky 1ap lai khac nhau, cic phan bd
xac sudt cyc tri thuong duoc sir dung nhu nhoém cac
phéan bd cuc tri tong quat GEV, Gumbel hay Pearson
III. Trong nghién ciru ndy, ham phan bd xac suit
Gumbel (Gumbel, 1935) duoc Iya chon dé mé ta tan
suét lugng mua thoi doan ngén c6 dang:

E () =exp (—exp {— %)) (1)

Trong d6, Fq 1 tAn suit cudng d6 lugng mua 16n
nhét thoi doan d, oo va B 1an Tuot 14 tri s6 vi tri va ty
1€, duoc tinh theo tri sb trung binh pg va dé léch

chuén o4 theo cong thirc sau:
V&
a=_0g v& B=up,—05772a
Tri s6 cudng do i 16n nhét thoi doan d tmg voi

thoi ky 1ap lai T dugc tinh theo cong thirc:
1
Ig = g — fln (— In (— —))
1-T 2)

2.2 Hiéu chinh sai so
Két qua m6é phéng mua tr cac mé hinh RCM
thuong cé su sai khac so voi thuc té vi viée gian hoa
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trong m6 phong su phirc tap qua trinh hinh thanh
mua trong pham vi nhd (dia phuong). Do vay,
lugng mua mo6 phong theo cac kich ban BBDKH tur
cac mO hinh RCM dugc hi¢u chinh theo phuong
phap hi€u chinh phan vi kinh nghiém c6 dang
(Piani et al., 2010):

PD = Fﬂ_l(Fm'(ijj (3)

Vi Py, 18 lugng mua moé phong, Py 1a lugng mua
sau hiéu chinh, F,, va F, tuong ung 1a ham phan bd
xac suat ciia lrong mua mo phong va thue do.

2.3 Chi tiét hoa lwgng mua vé thoi doan ngin
— Phuong phap Ty I¢ don gidn

Gupta va Waymire da phat trién khai niém ty 1&
dua trén bang chimg thuc nghiém cho thiy tinh bét
bién vé ty I€ gitta cac thoi doan khac nhau cua mua
(Gupta and Waymire, 1990). Sau do, Burlando va
Rosso di g dung mo hinh ty 1& dé xay dung mbi
quan hé gitta lwong mua - thoi doan - tin suét sir
dung phan bd x4c suat log chuan (Burlando and
Rosso, 1996). Sau d6, da c6 rat nhidu cac nghién ciru
vé viéc danh gia, sir dung phuong phap ty 1¢ trong
viéc phan tich cac tinh chat mua cyc tri duoc thuc
hién (Menabde, Seed and Pegram, 1999; Willems,
2000; Nhat et al., 2007).

Néu coi Iy va Ip twong tng 14 cuong do mua 16n
nhit ndm thdi doan d va D, phuong phap Ty 1é don
gian (Menabde, Seed and Pegram, 1999) gia thiét
quan h¢ gitra cuong d6 mua thoi doan ngén Iy véi
cuong d6 mua thoi doan dai hon Ip c6 dang:

-n
I, r:ii_st (E) I,
— D )

V6i n 1a hé s ty 18, déu "dist" ¢ day dugc hiéu
1a phan bd xac sudt dong nhit ¢ ca hai vé cua
phuong trinh. Diéu nay dan dén, néu nang hai vé ciia
phuong trinh (4) véi mot hé sé mii q va két hop voi
déng thirc (4) thi ta duoc

1-() "= ®

Trong do E[] 1a ky vong, q la bac moment Lay
logarit hai vé cia phuong trinh (5) dé xac dinh tri s6 ng:

Log(E[1?]) = —ngiog (%:I + log(E[I7] (6)

Tur tap hop cac két qua mq dugc xac dinh tir
phuong trinh (6), ta s& xac dinh duoc hé s6 ty 18 1.
Theo phuong phép Ty 1& don gian, hé sb n ndy s& co
tinh cht bat bién.

2.4 Dir li¢u

2.4.1 D liéu thwce do

Tai Ha N§i, hai tram khi tugng dugc st dung
dé nghién ctru 1a Lang va Ha Pong véi cac thoi
doan mua 1a 5, 10, 15, 30, 60, 90, 120, 180, 360,
720 va 1440 phat. Dt liéu do dac duogc léy tr nam
1980 dén 2013.

2.4.2 Dit ligu mo phong BDKH

Nghién ctru nay st dung két qua moé phong
mua thoi doan ngay cua 4 mo hinh khi hau vung
(RCM) theo hai kich ban RCP 4.5 va RCP8.5. Tén
cac md hinh ciing nhu co quan phu trach duoc thé
hién & bang 1.

Bang 1. Cac mé6 hinh khi hau sir dung trong nghién ctru

TT | Mo hinh RCM | MO hi)“i'é‘nGCM Kihigu | b Shan giai Co quan

1 | CCLM5-0-2 | EC-EARTH EC | 0.44°x0440 |CONe dong mo hinh Khi hau gidi
han ving

2 | CCLM5-0-2 | MPI-ESM-LR cC | 0440440 |CONE dOng mod hinh khi hau gici
han ving

3 | REMO2009 | MPLESM-LR | RM | 044°044° | rung tam Khituong, Vién khi
tuong Max Planck, Buc

o , | Vién nghién ctru khi trong qubc

4 | HadGEM3-RA | HadGEM2-AO | HG | 0,44°x0,44° | ')€" D8Men

gia Han Quoc

2.4.3 Cac kich ban nghién ciru

Thoi ky nén cia nghién ctru nay dugce lya
chon tor ndm 1980 - 2013, trung va&i thoi ky
thu thap dir liéu. Thoi gian ctua chudi sb 1a 34

nim s& du dai dé dam bao do tin cay cua két
qua nghién ctu. Hai giai doan trong tuong lai
duoc lua chon xem xét la 2030-2059 va
2060-2089.
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3. KET QUA NGHIEN CUU

3.1 Xay dung dwong IDF thuc do

Tir chudi s liéu lwong mua 16n nhat cac thoi
doan ngén tir ndm 1980 dén 2013 cua hai tram

Pudng quan hé cudng d6 mua - thoi doan - tan suat
tram Lang

8
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Lang va Ha Doéng, sa dung phan bd tan suat
Gumbel tinh toan cac tri s6 mua 16n nhét thoi
doan tng véi cac thoi ky lap lai khac nhau. Két
qua tinh toan duoc thé hién & hinh 2.

Puang quan hé cudng dd mua - théi doan - tin suit

i tram Ha Béng
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Hinh 2. Puong quan hé cuong do mua - thoi doan - tan sudt thie do tai Lang va Ha Pong

3.2 Xdc dinh théng s6 phwong phip Ty 1¢
don gidn

Tinh chét ty 1¢ ctia mua céc thdi doan khac nhau
duogc phan tich gilra trén quan hé gitta thoi doan va

céc tri s6 moment bac q (phuong trinh 5) khac nhau
thé hién & hinh 3 (trai) (vi du cho tram Lang). Két
qua cho thay, quan hé giira cac thoi doan muwa va cac
tri s6 moment béc q c6 thé coi 1a tuyén tinh.
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", y=-0.5577x-0.1084
... R*=0.9995

Hinh 3. Quan hé gitta thoi doan va moment bdc q (trdi)
va gitta g va hé sé moment q (phdi) tai tram Léng

Hé s6 ty 1& mq tir hinh 3 dugc v& voi hé sb
moment q va thé hién & hinh 3 (phai) cho thdy méi
quan hé hdi quy tuyén tinh giita hai bién nay rat
t6t vi R* x4p xi 0,99. Hé sb goc cua dudng quan
hé nay chinh la h¢ sb ty 1€ can tim cua tram Lang.

Ap dung phuong phép ty 1é don gian tinh toan

xay dung lai duong quan hé cuong d6 mua - thoi
doan - tin sudt cho hai tram Lang va Ha Pong tu
dir liéu mua thyc do thoi doan ngay. Két qua
duong IDF cho mot sb thoi ky lap lai dién hinh
duogc thé hién ¢ hinh 4 cho thdy duong IDF xay
dung theo phuong phap Ty I€ don gian tur lugng
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mua thoi doan ngay kha phu hop véi sb liu thuc
do, thé hién kha nang mg dung tinh toan chi tiét

hoa lwong mua thiét ké vé thoi doan ngan hon tir
thoi doan dai.
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Hinh 4. Duong IDF tinh todan theo phuwong phap Ty ¢ don gian (mé phong)
50 Vo1 thuc do cho hai tram Lang (trai) va Ha Pong (phdi)

3.3 Hi€u chinh sai so m6 hinh RCM
Do két qua cac m6 hinh RCM md phdng
van c¢6 nhiéu cac sai s0, budc hi€u chinh sai so

theo phuong phap dinh bac kinh nghiém da cai
thién t6t hon chit lwgng mé phong thé hién &

bang 2.

Biang 2. Panh gia phwong phap hi¢u chinh sai s6 cho lrgng mwa mét ngay I6n nhat

< HG |EC|CC|RM | HG| EC | cC | RM

Tram Tham 50 Thyc do Truoc hiéu chinh Sau hiéu chinh
Lang Trungbinhv(mm) 137.0 |75.4(85.7]194.5(165.1|136.0| 141.8 |147.1|143.3
Do léch chuan (mm) | 61.1 |39.5/29.2|36.7[109.3| 59.0 | 67.9 | 64.2 | 59.9
Ha Dong Trungbinhv(mm) 126.3 |75.4|85.7|94.5[165.1|125.1| 127.3 |134.0/132.5
Do léch chuan (mm) | 49.6 |39.5|29.2|36.7|109.3| 51.0 | 55.7 | 54.3 | 51.1

Két qua danh gia cho thdy, trudc khi hiéu
chinh, trj sb trung binh lugng mua mdt ngay 16n

58

nhat cling nhu dé 1&ch chuén cua né co khac biét
dang ké so v6i thuc do. Két qua sau hiéu chinh
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cho cac tham sb théng ké nhu trung binh va do
1éch chudn d3 x4p xi v6i thuc do thé hién muc do
hiéu qua cling nhu can thiét cua phuong phap hi¢u
chinh sai sb. Do vay khi ap dung buéc hiéu chinh
nay cho cac s6 liéu mo phong trong tuong lai sé&
cho két qua dang tin cay hon.

3.4 Bién dong lwong mwa mot ngay lom nhit

Ap dung phuong phap hiéu chinh sai sé vao
cac ditr licu md phong trong tuong lai cua cdc mod
hinh RCM, két qua danh gia su thay doi (%) vé
lrong mua mét ngay 16n nhét so véi thoi ky nén
dugc thé hién & bang 3.

Bang 3. Su thay d6i (%) dic trung lwong mwa mdt ngay I6n nhat

Tram | Giai doan | Dac trung EC ‘ cc ‘ RM ‘ HG | EC ‘ cc ‘ RM ‘ HG
RCP4.5 RCP8.5

£030-2059 U 32 223 -6.7 | 11.2 | 355 | 426 | -79 | 1.6

Léng c 52.6 149.1 | -353 | -16.9 | 143.5 | 152.7 | -154 | -0.8
2060-2089 v 30.6 16.3 -8.1 | 169 | 332 | 21.7 | -10.0 | 32.0
c 98.3 83.6 | -41.6 | 52.1 | 1545 | 893 | -43.7 714

v 54 8.2 41 | 242 | 248 | 30.7 | 0.0 | 6.5

2030-2059

Ha c 29.2 75.0 -58 | 0.8 | 603 | 547 | 3.7 | 54
Do . . . . . . . .
ong | 51602089 u 19.3 10.9 1.1 | 267 | 202 | 18.1 | 1.7 [399
c 45.2 42.4 -9.6 | 635 | 87.6 | 41.1 | -10.6 | 67.1

Tir két qua bang 3 cho thiy, nhin chung lugng
mua mot ngay 16n nhét trung binh cac giai doan
c6 xu thé tang & cac mo hinh va kich ban, ngoai
trir m6 hinh REM0O2009.

3.5 Pwong quan hé IDF trong twong lai

Tir chudi s6 liéu mua mot ngay 16n nhat trong
tuong lai theo cac kich ban BDKH dugc mo
phong bang cac mo hinh RCM, xéc dinh céc tri s6

mua mdt ngdy 16n nhit ing véi cac thoi ky lap lai
khéc nhau. Sau d6 4p dung phuong phap Ty I¢
don gian dé tinh toan vé lugng mua thiét ké & cac
thoi doan ngin hon, tir d6 xay dung dudng quan
hé IDF cho hai giai doan trong tuong lai la 2030-
2059 va 2060-2089 vé6i hé sb ty 1€ n cho hai tram
Lang va Ha Poéng da duoc xac dinh & muc 3.2. Vi
du két qua tai tram Lang dugc trinh bay & hinh 5.
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Hinh 5. Duong quan hé IDF tai Lang giai dogn 2030-2059 (trdi) va 2060-2089 (phdi).
Puong nét dam la giai doan nén, duwong nét mong twong iing la két qua mé phéng ciia mot RCM

3.6 Su thay d6i mé hinh mua thiét ké

Phuong phap Khdi xen k& duoc sir dung dé xay
dung md hinh mua 24 gid trong nghién ctu nay.
Phuong phap Khéi xen k& xay dung moé hinh mua
nhan tao dua trén duong quan hé IDF theo cach
tiép can luong mua trong mot khoang (hay mot
khéi) s€ duoc xac dinh sao cho d6 sau téng cong
trong bat ky khoang thoi gian ndo & tim tran mua

s& bang do sau lwong mua xac dinh tir dudng cong
IDF trong khoang thoi gian d6 (Chow, Maidment
and Mays, 1988).

Ap dung phuong phap Khdi xen k& két hop voi
cac duong IDF thoi ky nén va twong lai da duogc xac
dinh & muc 3.5, két qua md phong sy thay ddi vé md
hinh mua & Ha Noi (tinh cho thoi doan 1 gio voi
thoi gian mua 24 gi0) dugce trinh bay ¢ hinh 6.

250 200
M6 hinh mura 24 gier tram Lang (2030-2059;2060-2089) M6 hinh muwa 24 giér tram Ha Déng (2030-2059;2060-2089)
(rng véi thivi ky 13p lai 50 ndm 180 trng véi thv ki 13p lai 50 nam
200 160
5 5 140
) )
T 150 Euo
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S g 100
w0 c %0
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] ]
5 E =
3 o 8 4
20
0 0+ —
1234 56 7 8 910111213 14151617 18 19 20 21 22 23 24 123456 7 8 910111213 14151617 18 19 20 21 22 23 24
Thii gian (gitr) Thivi gian (gitr)
250 - 200
M6 hinh mura 24 gier tram Lang (2030-2059;2060-2089) M6 hinh muwa 24 giér tram Ha Déng (2030-2059;2060-2089)
irng véi thr ky 13p lai 100 nim 180 lrng véri thavi ky 13p lai 100 ndm
200 160
5 5 140
) )
T 150 Euo
£ £
S g 100
w0 c %0
g 3
] ]
5 E =
3 o 8 4
20
0 o - =
1234 56 7 8 910111213 14151617 18 19 20 21 22 23 24 123456 7 8 910111213 14151617 18 19 20 21 22 23 24
Thii gian (gitr) Thivi gian (gitr)

Hinh 6. Mé hinh mua thiét ké tai Lang va Ha Péng thoi ky nén (nét dim)
va twong lai theo cac mo hinh RCM (nét manh)

Két qua hinh 6 cho théy, ddi voi tram Ha
Pong, mé hinh mwa cho xu thé chic chin ting

dang ké ¢ thoi diém tdm mua khi gan nhu toan bo
c4c md hinh RCM déu cho két qua cao hon so véi
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thoi ky nén. Trong khi d6, d6i v6i tram Lang,
khoang mot nira sé mo hinh (RM va HG) cho dinh
mua ciia mo hinh mua thap hon so véi thoi ki nén
nhung khong déng ké (<20%), cac mo hinh con lai
cho két qua dinh mua ting 1én tir 50-100%. Du c6
xu thé cuong 6 mua cuyc tri gia ting, nhung ciing
c6 thé thiy su khac biét giita cac mo hinh mé
phong theo céc kich ban ciing khac biét dang ké.
Diéu nay cho thdy, cic danh gia vé tac dong cua
bién d6i khi hau dén duong quan hé cuong dod
mua - thoi doan - tin sudt ciing nhu mé hinh mua
thiét ké co tinh bat dinh cao. Do vay, trong cac bai
toan thiét ké c6 xem xét dén anh hudng cua
BDKH, cin phai c6 nhitng danh gia ky ludng tir
nhiéu md hinh khi hau khac nhau nhim c6 dugc
két qua hop 1y nhat.

4. KET LUAN

Bai bao da tién hanh nghién ctru danh gia tac
dong cia BDKH dén dudng quan hé cudng dd
mua - thoi doan - tin sudt ciing nhu mé hinh mua
thiét ké cho hai tram Lang va Ha Pong thuoc Ha
Noi. Nghién ctru da stir dung két qua mo phong tu
4 mo6 hinh khi hau vung (RCM) cho hai kich ban
RCP4.5 va RCP8.5 nham c6 mot "birc tranh" day
da hon vé su thay ddi ciia cac ddi twong nghién
ctiru trong tuong lai.

Céc phuong phap théng ké duogc st dung chinh
trong nghién clru ndy, trong dé6 phuong phap hi¢u
chinh sai s& dugc sit dung dé hiéu chinh két qua
mo phéng tir cac mo hinh RCM vé diéu kién dia
phuong, con phuong phap phan tich ty 1€ don gian
duoc st dung dé tinh toan céc dic trung mua thiét
ké thoi doan ngén tir cac thoi doan dai hon. Nhin

TAI LIEU THAM KHAO

chung, cac phuong phap thong ké da cho thy tinh
hi€u qua cua ching trong viéc tinh todn mo phdong
lai cac dac trung mua thoi doan ngén tor cac mod
hinh khi hau vung.

Két qua danh gia duong quan hé IDF trong
tuong lai so v6i thoi ki nén cho thiy nhin chung
c¢6 nhiéu khac biét giita két qua mé phong cua cac
mo hinh. Tuy nhién, co thé nhan dinh kha nang
cuong do mua thoi doan ngan trong twong lai s&
gia ting dang ké 1a cao thé hién ¢ da sb cac mo
hinh ciing nhu kich ban BDKH déu dong y véi
nhan dinh nay. Diéu ndy din dén, mdé hinh mua
thiét ké ciing co sy thay d6i manh khi dinh mua c6
kha nang tang tr 10-100% tuy tirng mo hinh, kich
ban ¢ ca tram Lang va Ha Bong.

pé nang cao do chinh xac cua nghién ctu, viéc
mo rong pham vi danh gia cho céc tram do khi
tuong khac trong khu vuc nhu Ba Vi, Son Tay,
Bic Ninh... cling nhu st dung thém cac Kkét qua
mo phong tir cdc mo hinh khi hdu viung cling nhu
toan cau khac 13 can thiét. Két qua nghién ctru
cling cho thiy, dé Gmg dung thuc té trong bai toan
thiét ké c6 xét dén tac dong cua BDKH, viéc sir
dung két qua tr mot mo hinh hay chi 1a tri sb
trung binh s& dan dén nguy co sai s6 16n do su bat
dinh trong md phong céc dac trung khi hau trong
tuong lai 14 rat cao.

Loi cim on: Nghién ciru nay duoc hd tro bai
dé tai "Pdnh gid hiém hoa ngdp lut do thi Ha Nji
trong diéu kién khi hdu hién tai va twong lai", ma
s6 VN2019SIN267A101, hop tac giita truong Dai
hoc Thuy loi va KU Leuven - Vuong Qudc Bi tir
quy VLIR-OUS.
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Abstract:
THE IMPACT OF CLIMATE CHANGE ON RAINFALL INTENSITY-DURATION-
FREQUENCY CURVES AND RAINFALL PATTERNS IN HA NOI

Climate change is a hot issue which affect extreme weather events in general and extreme precipitation
in particular. This paper studies on impact of climate change on precipitation intensity-duration-
frequency curves and design precipitation pattern in Hanoi. The Simple scale method is used to estimate
the shorter duration of design storm from the longer ones. The alternating block method is for
developing a design storm. Precipitation in future is simulated by four Regional Climate Models
(RCMs). Bias correction procedure is applied in order to get the reliable results from RCMs. The
results of the study show that, despite of different in outputs of RCMs simulations, precipitation intensity
tends to increase in both Lang and Ha Dong stations with different frequencies and durations. It leads
to increase of peak intensity of design storms.

Keywords: Climate change, IDF, rainfall pattern, Ha Noi...
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