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1. Mé dau

Bién d6i khi hau (BDKH) va nudc bién ding
(NBD) di va dang tic dong dén nhiéu linh vuc,
trong d6 cé tai nguyén nudc (TNN). Da va dang co
nhiéu cong trinh, dé tai nghién ciru va cac du an, dé
an danh gia tic dong cua BDKH&NBD dén TNN.
Mot trong nhimng kho khan khi tiép can van dé nay
1a phan tich va danh gi4 dién bién lugng mua theo
cac kich ban phat thai khi. Phuong phap ph6 bién
la Gng dung phuong phap chi tiét hoa thong ke
(Downscalling) dé khai thac va hiéu chinh két qua
tinh toan cua ciac md hinh hoan luu toan ciu
(General Circulation Model - GCM) va khu vuc
(Regional Circulation Model - RCM) cho khu vuc
nghién ctru. Nam 2012, Bo Tai nguyén va Moi
truong cong bd “Kich ban Bién ddi Khi hau, Nudc
bién dang cho Viét Nam” [3] trén co s& cap nhat
céc kich ban dugc cong bd vao nam 2009. Theo
d6, phan tich va danh gia mot $6 dac trung khi hau
co ban nhu bién dong luong mua, nhiét do trung
binh nim theo 3 kich ban bién ddi khi hau (phat
thai cao, trung binh va thip) da dugc lam chi tiét
dén ting tinh.

Luong mua la mot trong cac yéu td khi hau co
anh huong rit 16n dén bién dong TNN. Trong céac
bao cdo kich ban BPKH cho mét ving lanh thd,
nguoi ta thuong chi trong dén phan tich dién bién
tong lugng mua theo thodi gian theo cac kich ban
phat thai khi nha kinh ma it khi phan tich chi tiét
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cac dac trung thong ké khac, vi du bién dong vé
thoi gian mua, kho han va dac biét 1a luong mua
cuc tri. Tuy nhién, trong mot $6 truong hop cac dac
trung thdng ké nay lai c6 vai tro 16n hon dén bién
dong TNN so véi tong lugng mua tiiy thude vao
dic diém tu nhién cua ting ving. Ngoai ra, viéc
phan tich cac dic trung thong ké nay con mang dén
nhitng thong tin hitu ich ¢6 thé giup danh gia so bo
anh huong cia BDKH dén tai nguyén nudc trong
vung nghién ctu.

Bai bao nay nham chia sé¢ kinh nghiém ap dung
phuong phap chi tiét hoa théng ké két hop vai
“may” tao thoi tiét (Weather Generator) LARS-
WG dé phan tich va danh gia mot s6 dic trung khi
hau cuec tri (thoi gian mua/khd han, lugng mua cuc
tri) cho ving ddng bang Gio Linh theo 3 kich ban
BDBKH dua trén $6 li¢u tinh todn tir m6 hinh hoan
luu chung toan cdu GFDL-CM2.1. Dé kiém chimg
do tin cdy, két qua phén tich s& duoc so sanh ddi
chiéu v6i Bao céo Kich ban BDKH, NBD cho Viét
Nam nim 2012. Dya trén két qua phan tich cac ddc
trung thong ké néi trén, bai bao nay ciing dua ra mot
$6 nhan dinh ban diu vé anh hudéng cua BbKH dén
tai nguyén nudc trong vung nghién ctru.

2. Vung nghién ctru va so liéu sir dung

Nghién ciru nay da thu thip va sir dung chudi
s0 liéu quan tric (lwong mua, nhiét d¢ trung binh,
16n nhét va nho nhat, va téng s gid ning ngay) tir
nam 1976 dén nam 2000 cua tram khi tugng Pong
Ha (c6 kinh d6 107,083° DBéng, vy do 16,8333°



Ba’ic, cao do 9,46m). Tram nay c6 vi tri canh song
Thach Han va ) liéu quan tric tir tram nay dugc
xem nhu dai dién cho khi hau giai doan cubi thé ky
XX cua toan by ving dong bang ven bién Gio Linh
tinh Quang Tri (hinh I). Chudi sé liéu nay duoc
ching t6i st dung dé tinh cac dic trung thong ké
ctia khi hau ving nghién ctru lam co s¢ dé tao ra
cac chudi dit liéu cho cac giai doan 2046 - 2065 va
2081 - 2100.
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Hinh 1. Vung nghién ctu ddng bang Gio Linh
thudc tinh Quang Tri

Ngoai ra, dé st dung phuong phép chi tiét hoa
thong ké két hop v6i tao chudi sb liéu bang “may”
tao thoi tiét LARS-WG trong nghién ctru niy
chung t6i con su dung $6 liéu luong mua, téng
luong buc xa, nhi¢t d6 trung binh, 16n nhét va nho
nhét ngdy tinh toan tr mo hinh hoan luu chung
toan cau GFDL-CM2.1 cho ca ba kich ban phat
thai thip (B2), trung binh (A1B) va cao (A2) cia
ba giai doan: co s¢ 1961 - 2000 va tuong lai 2046 -
2065, 2081 - 2100. Nhitng s6 liéu nay duoc tai vé
tir trang Web ctia Chuong trinh D6i sanh va Chuan
doan mo hinh khi hdu (Program for Climate Model
Diagnosis and Inter-comparison - PCMDI) tai dia
chi https://esg.linl.gov:8443/. Trong ludi 6 vudng
két qua tinh toan cia mo6 hinh GFDL-CM2.1, tram
khi twgng Pong Ha nim & vi tri gan goc dudi -
phai clia 6 vudng co chi sé cot 43 hang 54 (hinh 2)
nén trong nghién ctru nay s lidu trich xut tir 4 6
vuong cé chi s6 cot - hang 43-54, 44-54, 43-55 va
44-55 dugc tinh trung binh cong dé dam bao tinh
dai dién cho vi tri tram quan tric va toan bd vung
nghién cuu.

cot 43 cot 44

Dién tich vang nghién ciru
hang 54

hang 55
Vi tri tram KTDéng Ha

Hinh 2. Vi tri tram khi twong Béng Ha va vung nghién ctru
trong lwdi 6 vudng két qua tinh toan ctia mé hinh
GFDL-CM2.1

3. Phwong phap nghién ciru va trinh ty tién hanh

Luéi 6 vudng (cell grid) tinh toan ctiia cdc md
hinh GCM thudng c6 d9 phan giai rat tho, mdi 6
vuong (cell) thuong c6 kich thudec mdi chiéu khong
nho hon 1° twong duong khoang 110,9km. Do vay,
can phai 1am chi tiét va chinh x4c héa sé liéu tinh
toan cho 6 vuéng d6 sao cho phu hop véi dac trung
khi hau cta vi tri nghién ctru (hink 3). Trén thé gidi
hién nay c6 hai hudng tiép can chi dao vé vén d&
nay: (i) chi tiét hoa théng ké (statistical
downscaling), tic 1a hi¢u chinh lai $6 liéu cua cac
md hinh GCM tinh todn cho mot (hoac mot sé) 0
vuong nao d6 sao cho phu hop véi cac dac trung
théng ké cua chudi sb liéu quan tréc duoc tai mot
vi tri nghién ctru ndm trong 6 vudng nay; (ii) chi
tiét hoa dong (dynamic downscaling), nghia la
chay m6 phong lai mé hinh hoan luu cho mét ving
(Regional Circulation Model - RCM) nhung ¢ d¢
phéan giai min hon khi st dung céc chudi s liéu
khi tuong da dugc cac md hinh GCM tinh toan,
tuan theo cac diéu kién bién riéng bict va dua trén
cac phuong trinh m6 phong toan ly ddc trung cho
ving d6. Do dic diém d& 4p dung va it tén kém
hon nén phuong phap chi tiét hoa théng ké thudng
hay dugc ung dung trong thuc tién. Cac phuong
phap chi tiét hoa théng ké thuong ap dung nguyén
Iy “xa0 trdn” (perturbation), theo do6 tuy theo ting
loai yéu té khi twong nguoi ta tinh hé s thay dbi
twong ddi (tinh bang ty s6) hay tuyét ddi (tinh bang
hiéu s) cia yéu t6 d6 trong giai doan hién tai va
giai doan tuong lai dua trén két qua tinh toan cua
md hinh GCM 1di nhén (trong truong hop hé sb
thay ddi tuong dbi) hay cong (trong truong hgp hé
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s6 thay dbi tuyét ddi) gla tri nay v6i yéu td khi
tuong do cac bd “may” tao thoi tiét tao ra dé dién
toan cho giai doan tuong lai.
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Hinh 3. So d6 minh hoa phwong phap lam chi tiét hoa
két qua tinh toan tr cac mé hinh GCM

Céac “may” tao thoi tiét vé& ban chit 1a sir dung
c4c md hinh toan xé4c sudt - théng ké dé mo phong
va tao chudi sb liéu khi tugng téng hop (synthetic
time series) c6 do dai khong gidi han dya trén cac
dac trung thdng ké cua chudi s liéu quan tric.Vi
du “méy” WGEN (Cuc Nong nghi¢p Lién Bang
Hoa Ky, [2]) md phong su xudt hién ciia mua khi
su dung x1ch Markov (Markov Chain) bac 1 hai
trang thai: tong lwong mua trong thoi ky mua md
phong theo quy luat phan b gamma; nhiét do va
luong burec xa dugc mo phong theo mo hinh tu hdi
quy AR (Autoregression) ba bién bac 1 ¢ diéu
kién phu thudc vao su xuét hién cua mua. Trong
khi do, “mdy” LARS-WG lai str dung cong cu tao
chudi sé liéu ngdu nhién (v6i nhan ngiu nhién
dugc chi dinh) dé mé phong su xudt hién chudi cac
ngdy mua va khong mua theo cac ddc trung thong
k& ctia ham phan bd thuc nghiém (E,,, = {a,, a;; h;; 1
=1, 2,..., 10} véi a;1< a; va h; 1a $6 lugng quan
tric roi vao khoang gia tri thir i) chir khong theo
xich Markov. Nghién ctru nay da lya chon “may”
tao thoi tiét LARS-WG dé ap dung vi: (i) LARS-
WG dudng nhu mé phdéng cac cuc tri t6t hon
WGEN do ban chit phuong phéap tinh khac nhau
nhu da trinh bay & trén; (i) LARS-WG cling da
dugc sir dung trong viée xay dung “Kich ban Bién
d6i Khi hau, Nudc bién dang cho Viét Nam” va két
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qua nghién ctru cta bai bdo nay ciing s€ dugc doi
sanh véi két qua cudn sach néu trén.

Phién ban hién tai LARS-WG 5.5 cép nhat
ngay 3/5/2012 da tich hop nguyén ly “xao trén”
cua phuong phap chi tiét hoa théng kéva két qua
tinh toan cua 15 md hinh GCM dugc cong bb trong
B4o cdo Panh gi4 1an tht tu (AR4) nim 2007 cua
Uy ban Lién Chinh phu vé BDKH (IPCC). Tuy
nhién, su tich hop nay chi dua trén két qua tinh
toan cua GCM da dugc lam trung binh thang nén
khi 4p dung dé phan tich cac cuc tri cta yéu t& khi
tuong s€ bi han Ché; Thay vi chi dya trén gia tri
duogc lam trung binh thang méc dinh noi trén (trong
khuon khé bai bao nay goi 1a phuong an “xdo tron
mdc dinh - XTMP”), nghién cliru ndy st dung két
qua tinh toan theo ngay cia GCM dé tinh cac hé sb
thay d6i va 4p dung nguyén ly xao tron” tich hop
trong LARS-WG dé tao chudi b liéu. Ching t6i
goi phuong an nay la “xao trdn chi dinh - XTCD”.
Trinh tu thuc hién XTCPD dugc md ta béng 3 budc
nhu sau:

- Budc 1: Tai v& va trich xuét sé liéu két qua
tinh todn ctia mdé hinh GFDL-CM2.1 cho 4 6
vuéng xung quanh tram Dong Ha. C6 thé s dung
phin mém Panoly 3.1.4 va MatLab R2012a (sir
dung cac ham ncdisp, ncread,dlmwrite va save hay
g6i cong cu NcBrowser) dé hd trg hién thi thong
tin, doc va ghi dit liéu can trich xudt tir cac file s6
ligu tai vé.

- Budc 2: Chay va can chinh LARS-WG dé Iva
chon nhan nglu nhién thich hop (hinh 4). Sé liéu
quan tric dugc st dung 1am diu vao cho LARS-
WG dé tinh cac dic trung théng ké (bang chuc
nang SITE ANALYSIS) nhu tong lwong mua
thang, do 1éch chuén, do dai cua cac dot mua va
khong mua. Sau do, chuc nang GENERATE cua
LARS-WG duoc sir dung dé tao chudi dit liéu tong
hop lugng mua ngay (synthetic daily rainfall data)
¢6 do dai 500 ndm c6 cung cac dic trung thong ké
nhu chudi s lidu quan tric. Cac dic trung thong ké
ctia hai chudi sb liéu quan tric va tdng hop sau do
s€ dugc so sanh v&i nhau. Néu cac dac trung nay
qua khac bi¢t nhau, LARS-WG lai dugc su dung
dé tao chudi dir liéu téng hop luong mua ngay
khac bing cach thay dbi gia tri nhan ngau nhién;
qua trinh nay dugc lép lai cho dén khi lya chon
duogc gia tri nhan ngau nhlen phu hop dam bao cac
dac trung thong ké cua sb lidu quan trac va tong
hop tuong ddng nhau. Gi4 tri nhan ngiu nhién



duoc lya chon s€ dugc dung cho cac budc tao
chuoi so ligu ti€p theo.

- Budc 3: tao chudi dit li¢u tong hop theo nhan
ngau nhién da dugc lua chon.

Nghién ctru ndy cha yéu st dung phwong an
XTCD dé tao chudi sd liéu mua cho ving nghién
ctru. Cu thé: dya trén chudi s liéu két qua tinh
toan theo ngdy cia mo6 hinh GFDL-CM2.1 da tai
Ve chang t6i tinh toan cac hé s6 thay ddi cho ting
yéu t6 khi twong tuwong Ung vé6i timg kich ban
BDKH cua hai giai doan 2046 - 2065 va 2081 -
2100 so voi giai doan co s& 1961 - 2000; va
LARS-WG s& sir dung cic hé sb thay doi nay dé
tao chudi sb liéu tong hop 30 nam cho ting kich
ban BDKH cua hai giai doan 2046 - 2065 va 2081 -
2100 theo nguyén ly “xdo tron” dya trén cac dac
trung théng ké khi tugng cta tram Pong Ha, gia tri
nhan ngﬁu nhién da duoc lua chon va file dir liéu
dau vao tuong ung. Chudi sb liéu sau khi duogc tao
ra s€ duoc phan tich va danh gid theo mdt s6 dic
trung théng ké trung binh va cuc tri cua lugng mua.

Chudi sé lieu quan tréc¢

Sir dung chirc nang SITE ANALYSIS
dé tinh toan cac dac trung théng ké
clia chudi s6 liéu quan trac

Chon nhan ngéu nhién ““

Sy dung chuc nang GENERATE dé tao chudi
dir Ilr;.\u tdng hl;)r‘p trén co s& cac dac trueng
théng ké cha chudi div liéu quan trac

Saikhac nhiéu

So sanh cac dic trng thong ké clia
chudi div ligu tong hop voi cua chudi
div liéu quan trac

Pa twong déng

Tao chudi di¥ liéu tdng hop cé clng
hay ‘x&o trén” dac trung thong ké véi
chudi quan trac

Hinh 4. So' db khéi quy trinh tinh toan véi
“may” tao thoi tiét LARS-WG

Mot dac diém chung cua cac két qua tinh toan
ctia cac mo hinh GCM 14 ¢6 tinh khong chic chin
rat cao do su khong dﬁy du cua sb liéu dau vao,
tinh chét phtc tap cua bién dbi khi hau, sy chua
hoan thién cua cac phuong trinh toan ly st dung
trong mo hinh mé phong va cic diéu kién bién ap
dung khi chay cac md hinh. D¢ 1a 1y do tai sao cac
nha nghién ctru thuy van khong bao gi¢ tham chiéu
dén mot thoi diém cu thé, vi du ngay xx thang yy
nam 2050 s€ ¢6 luong mua 14 I mm, khi sir dung két
qua cua cac mo hinh GCM va cac phuong phép chi

tiét hoa thong ké vao cac tmg dung cu thé; thay vao
0, két qua tinh ton néi trén phai dugc hiéu la thang
yy trong giai doan 2046 - 2065 s€ c6 mot ngay cod
lugng mua I mm. Chinh vi vy, trong cdc ing dung
cu thé két qua tinh toan tir cac phuong phép chi tibt
hoa thdng ké thuong dugc thé hién & budce thoi gian
ngén nhit 13 thang trong mot giai doan tham chiéu;
vi du theo kich ban A1B, lugng mua trung binh
thang I trong giai doan 2046 - 2065 1a 100 mm va
trong giai doan 2081 - 2100 1a 110mm.

Két qua ap dung phuwong phap chi tiét hoa
théng ké dé danh gia cac dai lugng mua cyc tri
theo cac kich ban khi hdu dua trén “may” tao thoi
tiét LARS-WG ddi v6i ving ddng bang Gio Linh
duoc trinh bay cu thé dudi day.

4. Két qua nghién ciru va thio luin
4.1. Giai doan co so (baseline) 1961-2000

Dé c6 thé danh gia muc do tin cdy ciia phuong
phap chi tiét hoa thong ké danh gia cac dai lugng
mua cyuc tri dya trén “may” tao thoi tiét LARS-
WG, trude hét chung toi xem xét két qua tinh toan
cho giai doan co s& 1961 - 2000. Hinh 5 cho thiy
lugng mua trung binh thang cta chudi dit liéu do
LARS-WG téi tao theo ca hai phuong an XTMD
va XTCD kha phu hop véi sé liéu quan tric. Ca
XTTH va XTCP déu md phong tuong ddi tot
lwong mua ngay 16n nhit trong cac thang II - III,
V,VII, IX va XI. Tuy nhién, ca hai lai “phong dai”
luong mua ngay 16n nhat trong cac thang I, IV, VI,
VIII va XII, trong khi d6 lai “gidm nhe” lugng mua
ngdy 16n nhit 447.5 mm quan tréc duoc trong ngay
2/10/1985. Gia tri do léch chuan ciia s6 ligu do
XTMD va XTCD tao ra trong cac thang mua bdo
IX - XI nhé hon so véi s6 lidu quan tric cho thdy
rang gi tri lugng mua ngay 16n nhit do XTMD va
XTCD tinh dugc ciing nho hon so véi §6 liéu quan
tréc. V&i cac dai luong khac ciing c6 thé thiy sai s6
nhit dinh gitta két qua tinh toan cia XTMD va
XTCD so v6i s6 liéu quan tric: do dai trung binh
cua mét dot mua trong thang (hinh 6) do XTMD
va XTCD c6 su khac biét dang ké so véi sb lidu
quan trac trong cac thang VIII va IX (la cac thang
bat diu miia mua ¢ Gio Linh); trong khi d6 su khac
biét rd rét nhit dbi voi dai luwong d¢ dai trung binh
cua mot thoi ky khong mua trong thang (hinh 7) lai
xay ra vao thang VIII. Su khac biét trong két qua
tinh toan cua XTMD va XTCD (mdc du chung chi
1a c4c bién thé tinh toan khac nhau cia LARS-WG)
1a do cach tinh ngudn dir liéu ddu vao: XTMD chi
lay dir liéu tir 1 6 vuong phu trim tram Pong Ha,
trong khi ¢6 XTCD lai 1ay gi tri trung binh ctia 4
0 vudng phu trum dién tich nghién ctru; Ngoai ra,
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XTMP duge tinh trén co s¢ sé liéu da duge tinh
trung binh theo thang, con XTCP duogc tinh trén co
s¢ dir liéu ngay. Chinh vi su khac biét trong tinh
toan nay nén dd dai trung binh cua mét dot mua va
dd dai trung binh ctiia mot thoi ky khong mua trong
thang do XTCD tinh dugc gan sat gi4 tri quan tric
hon so véi XTMD.
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Hinh 5. So sanh lwong mwa (tinh bang mm) ngay lén nhét,
lwgng mwa trung binh thangva do léch chuén cla chudi di
liéu quan trc (QT), chubi di¥ liéu tinh theo 2 phwong &n
XTMD va XTCPB cho giai doan co s& 1961 - 2000

D il TB 1 dot mura trong thang - QT
w5 dil T8 1 dgt mura trong thang - XTME

B4 dal TB1 dgt mura trong thing - XTCD
4 | —ae=Di 1geh chudn dgt mua - QT
—a— D Igeh ehudn dgt mua - XTMD
B4 léch chudn det mua - XTCD
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Hinh 6. So sanh dd dai trung binh (tinh bing ngay) ctia mot
dot mua trong thang va do léch chuan cta dot mua clia
chudi di¥ liéu quan tric (QT), chudi di¥ liéu tinh theo 2
phwong an XTMB va XTCD cho giai doan co s& 1961 - 2000

12
¢y dil TE 1 thirt ky khong mua trong thang - GT

e DY dil TB 1 thixi ki kihiing mua trong thang - XTME
D4 dl TE1 théd ky Khang mua treng thang - XTCD
—&— B¢ Ipch chudn thid ky khong mua - GT
w— D% Igch chudn thid Ky kKhong mua - XTTH
89 lheh chuin o ky knongmua - XTeg, .~ 3
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Hinh 7. So sanh dg dai trung binh (ngay) ciia moét thoi ky
khdng mua trong thang va do léch chuén cia thoi ky
khéng muwa cdia chudi di liéu quan tréc (QT), chubi div
lieu tinh theo 2 phwong an XTMBva XTCPB cho giai doan
co s& 1961 - 2000

Nhu vay co thé két luan: vé co ban co thé ap
dung phuong phép chi tiét hoa thong ké dua trén
“may” tao thoi tiét LARS-WG dé danh gia cac dai
lugng mua cyc tri theo cac kich ban khi hau. Tuy
nhién, can than trong khi phén tich va su dung ket
qua tinh toan trong cac thang thudng xuét hién cac
cuc tri (vi du thang III cao diém mua kho hay cac
thang VIII - XI 1a cac thang mua bdo). Két qua so
sanh nodi trén ciing cho phép chung t6i1 st dung
phuong an XTCD trong viéc phéan tich cac dai
lugng mua cyc tri cua cac giai doan trong thé ky
XXI & cac phan tiép sau.

4.2. Giai dogn nhitng nam giita thé ky XXI
(2046-2065)

Trong giai doan nay, lugng mua trung binh
thang va do dai trung binh 1 dot mua trong thang
nhin chung gidm nhe déu khi di tr kich ban thai
thép (B1) — trung binh (A1B) — cao (A2) (bdng 1),

Bang 1. Cac dai lwo'ng mwa cwe trj theo cac kich ban BDKH trong giai doan 2046 - 2065 tinh theo
phwong an XTCD

Lwong mwa ngay Ién nhét (mm)

Do dai Ion nhat 1 dotmwa DO dai [on nhat1 thoi ky khong

Thang trong thang (ngay) mua trong thang (ngay)
B1 A1B A2 B1 A1B A2 B1 A1B A2
| 196,7 148,1 155,4 9 9 9 20 20 20
Il 52,9 421 38,1 14 14 14 17 13 13
1] 35,8 32,6 31,9 11 12 12 30 30 30
\% 82,8 99,4 89,6 7 7 21 21 21
\ 168,1 151,2 134,8 8 6 30 41 41
\ 136,9 112,0 109,3 8 10 10 27 28 28
\l 167,2 163,3 1941 6 7 34 33 38
Vil 335,6 297,7 291,7 8 5 33 33 34
IX 364,3 367,7 371,9 19 19 19 14 16 16
X 396,6 3453 411,6 22 22 22 11 9 9
Xl 387,6 3271 376,5 22 20 20 10 10 10
XII 366,9 233,3 288,2 12 12 12 19 19 19

Ghi chut: “dwoc tinh cho thang co khodng thoi gian dai nhat nam trong thang do
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16 rét nhét 1a vao cac thang mua bio X - XII. C6 sy
khéc biét rd rét giira 3 kich ban vé lugng mua ngay
16n nhét trong cac thang V - VI, VIII va dac biét
cac thang X - XII (bang I). Su khac biét gilra cac
kich ban nay ciing dugc nhan biét dbi voi do dai
16n nhét 1 dot mua trong cac thang V - VII va VIII
va d6i v6i do dai 16n nhat 1 thoi ky khong mua
trong cac thang II, V va thang VIL Tat ca diéu nay
duong nhu noéi 1én, theo kich ban phat thai cao,
vung nghién ctru ¢ thé phai trai qua cac dot kho
han khoc li¢t hon trong cac thang mua khé va mua
1 dir d6i hon trong cac thang mua mua bao.

4.3. Giai dogn nhitng niam cuéi thé ky XXI (2080
-2099)

Trong giai doan nay, lugng mua trung binh

thang (bdng 2) nhin chung khong c6 sy khac biét
dang ké theo ca 3 kich ban BDKH, ngoai trtr vao
cac thang V va IX - XII, trong d6 theo kich ban A2
dudng nhu mua nhiéu hon trong thang V va mua it
hon trong céac thang IX - XII so véi cac kich ban
khac. B9 dai trung binh 1 dot mua trong thang
(bang 3) cling khong cé sy khac biét gitra cac kich
ban BDKH, ngoai trir trong thang V theo kich ban
A2 dudng nhu ngén hon so vdi cac kich ban khac.
DPéi véi cac dac trung cuc tri khac (bang 4) thi kich
ban A1B cho théy ro su khac biét so véi cac kich
ban B1 va A2, theo d6, vung nghién clru trong
thang VII c6 thé xut hién cac dot kho han dai hon
va trong thang IX - X co thé xuét hién cac tran 10
lut manh mé hon.

Bang 2. Lwong mwa trung binh thang (mm/thang) & ving Gio Linh theo cac kich ban va giai doan

Giai doan 2010 - 2030

Giai doan 2046 - 2065

Giai doan 2080 - 2099

Thang  Kich ban B1 K!;h ban  yichban A2 Kich ban B1 K";\h ban  \ich ban A2 Kich ban B1 K!% E’a” Kich ban A2
I 53,97 63,34 63,19 72,31 56,90 54,55 64,25 55,78 61,46
I 23,30 26,85 26,45 28,39 25,39 22,78 27,55 22,07 26,25
Il 20,82 24,80 23,69 23,41 19,82 20,43 21,88 20,58 22,72
v 49,26 45,20 48,42 48,02 47,06 42,29 52,08 41,44 55,16
v 108,29 100,95 119,61 104,80 101,52 92,27 126,14 98,20 131,00
VI 77,40 77,82 81,796 82,13 78,79 72,33 84,80 82,86 83,76

VI 82,49 78,37 77,83 69,46 85,18 90,85 85,53 92,69 82,52
Vil 127,16 136,39 130,15 176,44 135,50 131,96 142,54 148,93 137,28
IX 351,94 372,05 360,93 385,65 359,96 373,23 403,68 393,26 348,28
e 583,82 592,58 587,01 652,75 536,56 620,93 665,57 629,71 569,44
X 465,45 485,28 452,94 594,21 402,24 495,06 530,08 483,00 516,96
Xl 202,37 200,11 189,33 268,59 186,11 225,49 237,03 187,12 247,21
Bang 3. Do dai (tinh bing ngay) trung binh mét dot mwa trong thang & ving Gio Linh
theo cac kich ban va giai doan
Giai doan 2010 - 2030 Giai doan 2046 - 2065 Giai doan 2080 - 2099
Thang  KichbanB1 Kichban Kichban A2 KichbanB1 Kichban Kich ban A2 Kich banB1  Kich ban  Kich ban A2
A1B A1B A1B
I 1,81 1,81 1,81 1,85 1,81 1,78 1,81 1,81 1,75
I 2,41 2,45 2,45 2,41 2,41 2,42 2,41 2,45 2,45
I 2,05 2,07 2,07 2,01 2,05 2,04 2,05 2,07 2,06
\Y% 1,96 1,95 1,95 1,07 1,96 1,95 1,96 1,95 1,96
v 2,13 2,04 2,11 2,15 2,05 2,02 2,13 2,04 2,11
VI 1,64 1,54 1,60 1,63 1,60 1,61 1,64 1,60 1,63
Vil 1,75 1,68 1,68 1,65 1,76 1,60 1,75 1,53 1,76
Vil 1,44 1,40 1,40 1,47 1,44 1,43 1,44 1,41 1,44
IX 2,34 2,19 2,19 2,2 2,33 2,33 2,31 2,18 2,35
X 5,20 5,24 5,24 5,23 5,2 5,12 5,12 5,24 5,23
X 4,62 4,62 4,62 4,71 4,62 4,63 4,56 4,62 4,57
Xl 2,63 2,59 2,58 2,61 2,61 2,64 2,62 2,60 2,57
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Bang 4. Cac dai lwong mwa cwe tri theo cac kich ban BBDKH trong giai doan 2080-2099
tinh theo phwong an XTCb

Lwong mwa ngay Ién nhat (mm)

D6 dai I6n nhat 1 dot mua D6 dai I6n nhat1 thei ky

Thang trong thang ngéy)* khéng mwa trong thang ngéy)*
B1 A1B A2 B1 A1B A2 B1 A1B A2

| 175,6 146,7 171,4 9 9 9 20 20 20

Il 45,6 39,6 43,2 14 14 14 13 13 13
1 36 31,3 36,6 12 12 12 30 30 30
v 112 94,1 116,1 7 7 7 21 21 21
\Y 1771 143,4 182,6 8 8 8 41 41 41
\ 41 123 1251 10 8 10 28 28 28
\l 164 2171 158,1 7 7 7 33 38 34
VIl 317 325,2 296,7 5 7 5 33 34 33
IX 373,3 398,8 398,8 19 14 19 16 16 16
X 394,9 397 364,6 22 22 22 9 9 9
Xl 385,1 379,7 399,3 20 20 20 10 10 10
XIl 294,3 2485 311,3 12 12 12 19 19 19

Ghi chu: “dwoc tinh cho thang c6 khodng thoi gian dai nhat ndm trong thang dé

4.4. Xu hwéng bién dpng lwong muwa trong thé ky
XXI theo tirng kich bdn

Theo kich ban phat thai thap (B1), trong cac
thang I - IX lugng mua trung binh thang hau nhu
khong bién dong nhiéu tir dau thé ky (hinh 11);
Tuy nhién vao cac thang mua mua (VII - XII)
lugng mua trung binh thang vao giita va cudi thé
ky c¢6 xu huéng 16n hon dau thé ky (hinh 8). Theo
kich ban phat thai trung binh (A1B) lugng mua
trung binh thang vao cac thang mua mua ¢ thoi ky
dau va cudi thé ky dudng nhu 16n hon thoi doan
gitta thé ky (hinh 9).Theo kich ban phat thai cao
(A2), lugng mua trung binh thang thé hién sy khac
biét 1 gitra thoi ky dau va cudi so véi giita thé ky
vao thang V (thang cudi mua kho) va cac thang X -
XII (mua mua bao) (hinh 10) mac du do dai trung
binh mot dot mua trong thang hau nhur khong co sur
khéc biét xuyén sudt toan bd thé ky (hinh 11). Diéu
nay chi co thé giai thich bang tinh bét thuong cua
thoi tiét dudi tac dong ciia phat thai khi: lugng khi
thai cang cao, kho han cang khic nghiét (thang V)
va mua bao cang 16n (thang X - XII).
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Hinh 8. Lwong mwa trung binh thang (mm/thang) theo
kich ban B1 trong céc giai doan clia thé ky XXI
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Theo kich ban BDKH, NBD cho Viét Nam da
cong bod doi voi vung Quang Binh - Quang Tri -
Thira Thién Hué:

- Theo kich ban phat thai thip: vao gitra va cudi
thé ky XXI lwong mwa c6 xu huéng ting nhidu
nhit dén 6%. Két luan nay hoan toan twong déng
v6i két qua cua nghién cuu nay (hinh 8);

- Theo kich ban phat thai trung binh: vao gitra
thé ky XXI lugng mua c6 xu hudng giam khoang 2
- 4% va sau do tang chut it (khoang 1 - 2%) vao
cudi thé ky. Két luan nay twong ddi twong dong voi
két qua ctia nghién ctru nay (hinh 9);

- Theo kich ban phat thai cao: dén giira thé thé
ky XXI lwong mua giam va dén cudi thé thé ky
XXI lugng mua tang & muc 4 - 6%. Két luan nay
ciing kha phi hop vé6i két qua cua nghién cuu nay
(hinh 10).

Luu ¥ riang kich ban BDKH, NBD cho Viét
Nam st dung két qua tinh toan tr 10 md hinh
GCM khac nhau va st dung mot t& hop nhiéu mo
hinh tinh toan khac nhau trong d6 bao gdm ca
LARS-WG. Tuy chi sir dung két qua tinh toan ciia
md hinh GFDL-CM2.1 va chi st dung phuong
phap chi tiét hoa thdng ké dya trén ¢ may ’ tao thoi
tiét LARS-WG v&i phuong an XTCD, két qua cua
nghlen clru nay cho thay su twong ddng cao véi cac
Kkét luan trong kich ban BDKH, NBD cho Viét
Nam di cong bb nam 2012.

Vi gia thiét lugng bd cap cho nude dudi dét ty
1¢ thuan véi lugng mua, dua trén Kkét qué phan tich
néu trén co6 thé tam thoi suy luan nhu sau: néu bién
dbi khi hau toan cdu xay ra theo kich ban phat thai
khi cao (A2), trong thang khé han nhét (thang V)
trlr lwong nuée dudi dét trong ving dong bang Gio
Linh s€ giam di ¢ khoang gitra thé ky XXI. Tuy
nhién, dé co duoc cac két luén tin cay va mang tinh
dinh lugng hon con can phai tién hanh thém cac
nghién ctru vé luong bd cap nudc dudi dat theo
kich ban va lugng mua da phan tich trong bai
bao nay.

5. Két luén

Trong cac nghién ctru, danh gia tdc dong cua
BDKH dén tai nguyén nudc, mot s6 thong tin can
quan tdm nhu dién bién lwvong mua cyc dai, dién
bién thoi gian dot mua (hay khong mua) trung binh
va cuc dai theo cac kich ban va giai doan khac
nhau & mot ving nghién ctru cu thé c6 thé khong
duoc bao cao chi tiét trong kich ban BbKH, NBD

cho Viét Nam di duoc cong bd. Bai bao nay di
cung cip mot cai nhin cin canh vé phuong phéap va
quy trinh thuc hién gitp cho viéc triét xudt cac
thong tin nay tir cac két qua tinh toan cta cac mod
hinh hoan luu toan ciu GCM. Qua tng dung cu thé
vao ving dong bang Gio Linh ¢ thé thiy viéc
phan tich giai doan cac thong tin nay c6 thé trg
gitp cong tic danh gia tic dong cua BDKH dén tai
nguyén nudc noéi chung va nude dudi d4t ndi riéng.

Kinh nghiém ap dung phwong phap chi tiét hoa
théng k& danh gid cac dai lugng mua cuc tri theo
cac kich ban khi hau dya trén “may” tao thoi tiét
LARS-WG d6i voi ving dong bing Gio Linh
cho théy:

- Mac du phuong an “X4o tron chi dinh” phuc
tap va ton cong stc, thoi gian hon rat nhiéu so véi
phuong an “Xao tron mdc dinh” cta “may” tao
thoi tiét LARS-WG, n6 rat nén dugc 4p dung &
nhitng ving c6 khi hau khac biét nhiéu so vdi cac
ving xung quanh. Déi véi ving Gio Linh, két qua
tinh todn ctia mdé hinh GFDL-CM2.1 cho 2 6
vuong ven bién (cot 44 hang 54 va cot 44 hang 55
trong hinh 2) c6 dac trung khi hau bién - dai duong
(ndéng 4m mua nhiéu va bdo nhiét déi) trong khi 2
6 vudng con lai ¢6 ddc trung khi hau trén dit lién
(néng, khd va mua gié mua dong béc). Viée su
dung két qua trung binh cua ca bbn 6 vuéng nay
thay vi chi mot 6 vudng s& cho két qua “dai dién”
hon cho ving nghién ctu.

- Trong phan tich danh gia cac cuc tri cla cac
yéu t6 khi hau nén st dung cac két qua tinh toan
theo ngay cua cac mé hinh GCM thay vi chi su
dung gia tri d@ dugc lam trung binh thang theo
phuong an “Xao tron mac dinh” cia “may” tao
thoi tiét LARS-WG.

Loi cam on: Nghién ctru nay duoc tién hanh
trong khudn khd cac hoat dong cua dé tai “Nghién
clru xay dung bd cong cu danh gia anh huong cua
bién d6i khi hau va nudc bién dang dén tai nguyén
nuée dudi dat va kha nang dap Gng nhu cau su
dung nudc cho nguoi dan ¢ cac vung ven bién Viét
Nam” (mi3 sé6 FW0.2011.38) thudc chuong trinh
hop tac song phuong Viét - Bi do Quy Phat trién
Khoa hoc va Coéng ngh¢ Quéc gia Viét Nam
(NAFOSTED) va Quy khoa hoc Flanders - Vuong
qudc Bi (FWO) dong tai trg. Tap thé tac gia trin
trong cam on sy cong tac va gitip do nhiét tinh cla
Ban Quan 1y cac Quy néu trén. Ngoai ra, tip thé
tac gia cling cam on TS. Mikhail A. Semenov
thudc Trung tdm Nghién ctru Rothamsted (Vuong
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qudc Anh) d3 huéng din va co cac trao dbi hitu ich
trong qua trinh thyc hién nghién ctru nay.
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SUMMARY

Application of downscalling method based on the LARS-WG weather generator toassess extreme rainfall
features: a case study in the coastal plain of Gio Linh District, Quang Tri Province

The National Climate Change and Sea Water Rise Scenarios for Vietnam (NCCASWRS) updated in 2012 has been
recently published by the Ministry of Natural Resources & Environment of Vietnam, which analyzes and assesses rainfall
variation in accordance with three gas emission scenarios for every province of Vietnam. However, this book as targeted
at national scale provides only information and data represented large areas and regions, and therefore does not provide
sufficiently detailed informations that can be used as input data for hydrological modeling to assess the impact of global
climate change on water resources in the area under study.

This paper shares experience of the application of the downscaling method based on the LARS-WG weather
generator to assesses the rainfall variation in the Gio Linh coastal plain in correspondence with three gas emission
scenarios and with simulated result of the general circulation modelGFDL-CM2.1. In this study, the time series data
observed at Dong Ha Gauge is used as the site baseline data, and output from the GFDL-CM2.1 model calculated for
four cells surrounding Dong Ha Gauge is averaged to represent the entire Gio Linh Costal Plain. Necessary parameters
for “perturbation” principle of the downscaling method is calculated and sunsequently used in the LARS-WG weather
generator to generate time series data of precipitation in accordance with the three GCC scenarios. On the basis of the
generated time series data of precipitation, this study focuses on analysis and interpretation of important statistical
features such as variation in time of wet/dry spell length and rainfall extreme events in corespomdence with the GCC
scenarios. Research result for Gio Linh Plain is also compared with relevant information addressed in the NCCASWRS
book. Also based on the analysis of these statistical features this study gives preliminary assessments on the impact of
GCC on water resources in the area under study.
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