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Tém tat: Bai bao tap trung danh gia tac dong ciia bién doi khi hau t6i nhiét do va luong
mua khu vuc tinh Quang Binh. Ngoai ra, xu thé bién ddi nhiét do va luong mua cling duoc
phan tich cho giai doan 1988—2018. Két qua cho thiy nhiét d6 trung binh nim tai tram
Tuyén Hoa, Pong Héi va Ba Don déu c6 xu thé ting lan luot 1a khoang 0,1°C/thap ky,
0,23°C/thap ky va 0,19°C/thap ky. Lugng mua c6 xu hudng giam & tit ca cac tram; trong
d6 giam manh nhat & Ba Don (4,94 mm/nam) va thap nhat & Tuyén Hoa (0,057 mm/nam).
Ngoai ra, theo kich ban RCP4.5, nhi¢t dJ trung binh dugc du tinh tang tir 1,1-1,4°C vao
dau thé ky (2016-2035) va 1,9-2,2°C vao giita thé ky (2046-2065). Pic biét, khu vuc phia
Tay tinhdy tinh tang manh, tr 2,1-2,2°C; khu vuc phia Nam tur 1,1-1,2°C va 1,8-1,9°C vao
dau va gitra thé ky. Theo kich ban RCP8.5, vao dau thé ky, nhiét do trung binh duoc du tinh
tang tir 1,3—1,5°C va c6 xu thé giam tir Bic vao Nam. Trong khi d6, theo kich ban RCP4.5
thi lwong mua niam duoc du tinh ting tir 3,5-14,3% va 4-16% tng véi dau va giira thé ky,
muc tang giam tur Bic vao Nam. Theo kich ban RCP8.5, lugng mua nam duoc dy tinh tang
trén toan tinh tir 5-17% va c6 xu thé chuyén dich tir cac huyén trung tim 1én cac huyén phia
Bac.

Tir khéa: Bién d6i khi hau; RCP4.5; RCP8.5; Quang Binh.

1. Ditvan dé

Bién d6i khi hau (BDKH) dugc quy truc tlep hay gian tiép 1a do hoat dong cua con nguoi
lam thay d6i thanh phan ciia khi quyén toan cau va dong gop thém vao sy bién dong khi hau
tur nhién trong cac thoi gian c6 thé so sanh dugc. Bién d6i khi hau xac dinh sy khac biét gitra
cac gid tri trung binh dai han ctia mot tham s6 hay thong ké khi hau. Trong do, trung binh
duogc thuc hién trong mot khoang thoi gian xac dinh, thuong 1a vai thap ky. Theo bao cdo lan
thir 4 caa Uy ban Lién chinh pha vé BDKH(IPCC) [1], nhiét d6 trung binh toan cau di ting
khoang 0,89°C (dao dong tir 0,69°C dén 1 ,08°C) trong thoi ki 1901-2012. Nhiét do trung
binh toan cau ¢ chiéu huéng ting nhanh dang ké vao giita thé ky XX véi mirc ting khoang
0,12°C/thap ky trong thoi ki 1951-2012. Tiép d6, bao céo lan thi 5 ciia IPCC ciing nhan
manh nhiét d6 bé mat trai dat c6 thé vuot qua 1.5°C vao cudi thé ky 21 so véi trung binh giai
doan 1850-1900 cho tat ca cac kich ban trir kich ban RCP2.6. Theo thong bao cia T chirc
Khi twong Thé gidi [2], nhitng nam néng ki luc trén thé gisi déu ghi nhan duoc trong nhiing
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niam gan ddy, dic biét 1a nhimg ndm dau cia thé ky XXI. Trong d6, nim 2015 dugc ghi nhan
l1a ndm néng nhat lich s quan tric, voi chuan sai nhiét do trung binh ndm toan cau dat gia tri
khoang 0,76°C. Luong mua trung binh toan cau ké tir nim 1901 ¢6 xu thé ting ¢ ving luc
dia vi d¢ trung binh thudc Bic ban céu nguoc lai nhiéu khu vuc nhiét déi co xu thé giam.
IPCC ciing tiép tuc khang dinh rang, so vung c6 cac dot mua 1on tang nhiéu hon so véi 6
vung o6 s6 dot mua 16n giam. Xu thé vé tan s6 bao 1a chua rd rang, tuy nhién gin nhu chéc
chin rang s6 con bio manh ciing nhu cuong d6 cua cac con bio manh da tang lén [3].

O Viét Nam nhiét 6 c6 xu hudng ting & hau hét cac tram quan tric, ting nhanh trong
cac thap ky gan day [4]. Nhiét d6 trung binh nim thoi ky 1958-2014 ting khoang 0,62°C,
riéng giai doan 19852014 nhiét d6 tang khoang 0,42°C [4]. Tdc d6 tang trung binh mdi thap
ky khoang 0,1°C, thap hon gia tri trung binh toan cau, 0,12°C/thap ky [1]. Nhiét do tai cac
tram ven bién va hai ddo c6 xu thé tang it hon so vdi cac tram & sau trong dét lién [4]. CO su
khac nhau vé muc tang nhiét do gilra cac vung va cac mua trong nam. Nhiét do tang cao nhit
vao mua dong, thap nhat vio mua xuan. Trong 7 ving khi hau, khu vyc Tay Nguyén c6 mirc
tang nhiét do 16n nhét, khu vuc Nam Trung B6 c6 mirc tang thap nhét.

Quang Binh 1a mot tinh ven bién thudc khu vuc Béc Trung Bo, dugc danh gia 1a mot
trong nhiing tinh chiu tic dong 16n cua thién tai va bién d6i khi hau. Trong giai doan tir ndm
2005-2019 (15 nam), trén dia ban tinh d3 xay ra 25 con béo, ap thip nhiét di va 41 tran i
16n nho, 1am thiét hai hon 7.800 ty dong [5]. Trudce stc ép vé ting trudng kinh té, sy gia ting
cac loai khi nha kinh va sy khai thac qua mirc tai nguyén thién nhién va cac h¢ sinh thai von
1a cac bé hap thu khi carbon tu nhién da gop phan vao su BDKH toan cau, thé hién qua s
thay d6i nhiét do, lugng mua va sy bét thudng cua cac loai hinh thién tai va thoi tiét cuc
doan. Bai bao nay nham muc dich dénh gia xu thé bién doi ctia nhiét d6 va lugng mua tinh
Quang Binh trong bdi canh BPKH, ddng thoi xay dung kich ban chi tiét dén cip huyén giai
doan dau va giira thé ky XXI, dong thot phuc vu cho viée danh gia tac dong va xay dung cac
giai phap tmg phé phu hop véi thuc té cia dia phuong.

2. Phwong phap nghién ctru va sé li¢u
2.1. Phuwong phap nghién curu

2.1.1. Kiém nghiém phi tham s6 Mann—Kendall

Thong thuong, xu thé bién d6i ctia mot chudi thoi gian duoc danh gia thong qua phuong
trinh hoi qui tuyén tinh biéu thi su phu thudc cua yéu to hoic hién tugng duge xét (X) vao
thoi gian (7): X = ao + aut, trong d6 ap 13 hé sd cit va a; 1a hé sb goc. Trong nghién ciru vé
BPKH, céc thanh phan ké c4n cua chudi thoi gian thudng cach nhau mot nam, do d6 don vi
ctia £ 1a ndm. DAu caa hé sb goc a; cho biét chudi cé xu thé ting (a;>0) hoic giam (a;<0).
Dé c6 két luan chéc chan vé xu thé cta chudi can tién hanh kiém nghiém d6 rd rét cia hé sd
goc a;. Tuy nhién, trong nhiéu nghién ciru [6-8] da chi ra wu viét cua phuong phap kiém
nghiém phi tham s Mann—Kendall va xu thé Sen’s Slope. Do vy, trong nghién ciru nay,
chung t6i sir dung phuong phap kiém nghiém phi tham s6 Mann—Kendall va phan tich xu thé
Sen’s Slope [8—10]. Xu thé cua chudi thoi gian dugc xac dinh thong qua viée so sanh d6 16n
twong d6i cta cac thanh phan trong chudi chir khong phai xét chinh gia tri cua cac thanh
phan. N6i cach khac, cac thanh phan trong chudi thoi gian duoc so sanh véi nhau theo thir
hang 16n bé va khong tinh dén gia tri ciia chung sai khac nhau bao nhiéu. Loi thé cua kiém
nghiém nay la khong can biét tip mau tuan theo luat phan bd nao. Mot cach van tit co the
mo ta phuong phap nay nhu sau.

Gia sir ta c6 chudi thoi gian {x;, t=1..n}, véi nghién clru ndy t chay tur 1 dén 31 (31 nam)
[10]. M&i mot thanh phén trong chudi s& duoc so sanh véi tit ca cac thanh phan con lai dig
sau n6 (vé thoi gian). Gia tri thong ké Mann—Kendall (S) ban dau dugc gan bing 0 (tirc 1a
chudi khong c6 xu thé). Néu thanh phan sau 16n hon thanh phan trudc thi ting S 1én 1 don
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vi. Nguoc lai, néu thanh phan sau nho hon thanh phan trudc thi S bi trir di 1 don vi. Néu hai
thanh phan c6 gia tri bang nhau thi S s€ khong thay doi. Tong S sau tat ca cac lan so sanh sé
duoc dung d¢ danh gia xu thé chung cua chuoi. Tuc 1a ta co:
n-1 n
S=ZZsign(xj—xk) (1)
k=1 j=k+1
Trong do
1 khix;—-x, >0
sign(x;-x,)=40  khix;—x, =0 Q)
-1 khix;—x, <0
Gié tri S duong thé hién xu thé ting ctia chudi va S 4m thé hién xu thé giam cua chudi.
Tuy nhién, can phai tinh toan xac xuat di kem véi S va n dé xac dinh mac do y nghia cua xu
hudng. Phuong sai cua S dugc tinh theo cong thuec:

VAR(S):%[n(n—l)(2n+5)—zgt (t,-1)(2t, +5)] 3)

Trong d6 g 1a s6 nhom cia cac phan tir c6 gia tri gidng nhau va p 1a sb phan tir thudc
nhom thtr p. Gid tri chuén Z cta S tuan theo dinh luat phan phdi chuan.

R el S
[VAR(S)]"

Z=0,S=0 4)
__ S+l
[VAR(S)]"

Z ¢6 phan phdi chuan N(0,1) ding dé kiém dinh chudi c6 xu thé hay khong véi mic y
nghia cho trudc (trong nghién ctru nay dung a = 0,05), a chinh Ia sai 1am loai 1 ctia phurong
phap kiém dinh nay. Néu Z > Z, bac bo gia thuyét Ho, c6 nghia co xu thé tang hodc glam;
nguoc lai Z < Z,, d6ng nghia vai viéc chap nhan giai thuyét chudi sé liéu khong co xu thé rd
rang.

Xu thé Sen’s Slope (T) dugc tinh toan theo phuong trinh 5 [11], & ddy T 1a median ciia
chudi n(n—1) phan tu.

S>0

o [x=x,
T = median < — ®)
j—k

Trong d6, néu T > 0 thi chudi c6 xu thé ting va nguoc lai.

2.1.2. Phuong phap xay dung kich ban bién d6i khi hau

Dé xay dung kich ban BPKH, nhom nghién ctru st dung k¥ thuat ha quy mo thong ké
cho hai dic trung khi tuong 1 lugng mua va nhiét do. Ban chat cia phuong phap nay 1a xay
dung mbi quan hé toan hoc giita cac dic trung khi twong & do phan giai tho voi cac dic trung
khi twong tai tram. Trong d6, dit liéu & d6 phan gidi thd duoc lay mién phi tir mo hinh khi
hau khu vuc RegCM4 [12-15] diéu khién bdi cac m6 hinh khi hau toan cdu CanESM2 [16-—
17], CNRM—-CMS5 [18], CSIRO-MK3.6 [19], GFDL-ESM2G [20], IPSL-CM5A-LR [21],
MPI-ESM-MR [22] va EC-EARTH [23] (ky hi€éu chung 1a RCM/GCMs) tai website cua
Lién doan hé thong ludi Trai dat (https://esgf—node.llnl.gov/) véi thoi ky co s 19862005
va thoi ky tuong lai 2016-2065. Trong nghién ctru nay chung t6i tap trung phan tich va lam
rd cac tac dong ctia bién doi khi hau ¢ dau (2016-2035) va giira thé ky (2046-2065) t6i luong
mua va nhiét do lam co sé khoa hoc cho viéc lap ké hoach va xay dung chién luge phat trién
kinh té x3 hoi cua tinh. Hon nita, su phat trién ctia khoa hoc cong nghé, céac kich ban s€ luon
duoc cap nhat va tinh toan véi muc do chi tiét va chinh xac hon. Viéc lua chon cac khoang
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thoi gian 2016-2035 va 2046-2065 dé tinh toan nham muc dich thuan tién trong so sanh voi
nhiéu nghién ctru khac nhau va phu hgp véi kich ban bién d6i khi hau va nudc bién dang cho
Viét Nam di duoc BO TN-MT cong b [24]. Dé giam thiéu sai s6,dir liéu mua va nhiét o
dugc lay trung binh toan hoc cua cac truong hop trén trude khi duoc hiu chinh sai s6. Nhin
chung so d6 khoi xay dung kich ban bién d6i khi hau cho tinh Quang Binh dugc trinh bay
ngan gon theo hinh 1. Dm v6i dir liéu nhiét d, phuong phéap hiéu chinh Delta [25-26] dugc
str dung voi cong thire tong quat nhu sau:

Ter (t) = Traw + Orpaw (OREF (t)- TREF) (6)
O REF
Trong d6 6T rAW V& OT REF tOng Ung voi d6 1éch chudn trong giai doan tuong lai va qua
khir ctia nhiét d trung binh ngay. Orer 12 dit liéu quan trac thoi ky qua khir. Trer dir ligu tir
RCM/GCM s ting véi thoi ky nén va Traw tmg véi dit liéu tho tir RCM/GCMs qué khir hodc
tuong lai.

M6 hinh khi hau

(quy mé toan cau ~ 200km CanESM2, CNRM-CMS5, CSIRO-

MK3.6, GFDL-ESM2G, IPSL-CM5A-
LR, MPI-EM-MR va EC-EARTH

Ha quy mo|déng luc

M6 hinh khi hau

(quy md khu virc ~ 20 kp) RegCM4

Ha quy mo héng ké bang
phuong phéap hiéu chinh sai s6

Quy moé dia phuvong
Ddc trwng khi twrong tai tram

Hinh 1. So d6 khdi xay dung kich ban bién doi khi hau cho tinh Quang Binh.

Déi véi dic trung mua, phuong phap hiéu chinh sai s thuong dung 1a cb ging diéu
chinh gia tri trung binh, phuong sai va phan bd tan suat ciia luong mua tinh toan thé hién
bang mot ham chuyén dbi c6 dang: Po = h(Pm). Cac ham bién ddi thong ké 1a mot ing dung
ctia phép bién ddi tich phan xac suat va néu phan bd ctia bién nghién ctru da biét thi ham bién
d6i duoc dinh nghia duéi dang x,, = F;! (Fobs(xobs)) trong do, xm la gia tri dia phuong,
Xobs 12 gid tri md hinh va Fi, 1 12 ham nguoc phan bé liy tich cia ham Fr, Ham Fi, duoc lua
chon 12 ham gamma 2 tham s6 dugc mo ta boi ham mat do xac suit gamma f(x) =
B—(X a—1

[(@)
lwong mua ngay (mm) va [ () 1a ham gamma [27-28].

Két qua tinh toan cua cac dac trung nhiét do va lugng mua trong tuong lai (giai doan du
tinh) dugc so sanh voi voi thoi ky co so (1986-2005), giai doan nay cling da dugc IPCC
khuyén céo sir dung lam giai doan co s¢ dé so sanh trong bao cdo lan thir nim cta IPCC.

Déi v6i nhiét d6 trung binh nam: AT Tuong lai = TTuong lii— T1986—2005

exp(_?x) trong d6, o, B, x>0, o va B 1a cac tham s6 hinh dang va quy mé. X thé hién



Tap chi Khi twong Thuy van 2021, 724, 1-14; doi:10.36335/VNJHM.2021(724).1-14 5

(RTwong lai— R1986-2005) % 100

Doi véi lugng mua nam: ARwong lai =
R1986-2005

Trong d0 ATTuong 1oi = Thay ddi cia nhiét do trong twong lai so véi thoi ky co so (°C),
TTuong 1si = Nhiét do trong tuong lai (° C) Ti986-2005 = Nhiét d0 trung binh cua thoi ky co
s0(1986-2005) (°C), ARTyong 1ai = Thay dbi ctia lwgng mua trong tuwong lai so véi thoi ky co
8O (%),Rruong i = Lugng mua trong tuong lai (mm), Ryggg_2005)= Luong mua trung binh
cua thoi ky co s¢ (1986-2005) (mm).

2.1.3. Phuong phap xay dung ban dd

Bén dd vé nhiét 4o trung binh va luong mua nam theo cac kich ban RCP4.5 va RCP8.5
duoc xay dung dua trén nén tang hé théng thong tin dia Iy (GIS) bang cac cong cu xur ly ban
d6 nhu Mapinfo, ArcGIS10.4. Phuong phap nay nham lya chon, chic loc cac két qua mo
hinh phuc vu cho qué trinh quan 1y va khai thac thong tin, nhd d6 c6 thé xay dung duogc cac
ban d6 nhiét d6 va luong mua cho tinh Quang Binh giai doan du va giira thé ky XXI. Dir
ligu duoc su dung xay dung ban dd 1a dit liéu mua va nhiét d6 sau khi duge hiéu chinh trén
ludi cho toan tinh.

2.2. Dir liéu

Mang ludi tram khi twong va do mua trén dia ban tinh Quang Binh dugc hinh thanh tur
nhirng nam 50, 60 cua the ky trude voi mang ludi 56 tram do rong khap tinh, trong do c¢6 6
tram khi twong, quan tric day du cac yéu té khi tuong nhu mua, gid, nhiét dg, d am... va 50
tram do mua nhan dan. Thoi diém cao diém nhat, mat d6 tram khi twong, do mua cua tinh
Quang Binh dat 6,9 tram/1.000 km?. Tuy nhién tinh dén nay nhiéu tram da ngimg hoat dong,
chi con 3 tram khi tuong va 10 tram do mua [29]. Do d6 mat d0 tram cua tinh Quang Binh
rat thua, chi con khoang 2 tram/1.000 km?. Trong khi d6, dia hinh tinh Quang Binh dai va
hep, bi chia cat kha phirc tap, khi hau lai khic nghiét, nén mat do ludi tram khi twong nhu
hién nay méi chi dap ing mot phan nhu cau dé nghién ciru. Trong bai béo nay, dir lidu khi
tuong va dir li¢u mua tai 13 tram (Bang 1 va Bang 2) dugc thu thap trong giai doan 1988—
2018 tir Pai Khi tugng Thiy van Trung Trung Bo [29] dé thong ké va tinh toan. Ddi voi cac
dir liéu cua céac kich ban dugc 1y mién phi tir website cta Lién doan Hé thong ludi Trai dat
nhu di duoc dé cap trong phan 2.1.2 véi thoi ky co sé 1a giai doan 19862005, kich ban
BDKH theo cac mbc thoi gian 2030, 2050 theo kich ban RCP4.5 va RCPS.5.

Bang 1. Danh muc céc tram khi tuong.

Toa d tram PO cao tram
Tén tram Xa/Phuong Huyén/Thi xa/TP.
Kinh do Vi do (m)
Pong Hai DPong My Pong Hai 106°37’ 17°29° 5,71
Ba Ddn Quang Tho Ba Don 106°25° 17°45 2,69
Tuyén Hoa Minh Lam Tuyén Hoa 106°01° 17053 27,06

Béang 2. Danh muc céc tram do mura.

Toa d§ tram

Tén tram Xa Huyén
Kinh d¢ Vi do
Pong Tam Thuén Hoa Tuyén Hoa 106°01° 17°54°
Kién Giang Kim Thuy L& Thuy 106°45° 17°07°

Lé Thuy Xuén Thuy Lé Thuy 106°47° 17°13°
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Toa dj tram

Tén tram Xa Huyén
Kinh d¢ Vi do
Mai Hoa Mai Hoa Tuyén Hoa 106°11° 17°48°
Minh Hoa Quy Dbat Minh Hoa 106°02° 17°47
Tén My Quang Phuc Quang Trach 106°28’ 17°42°
Trooc Phuc Trach B6 Trach 106°17° 17°35°
Truong Son Truong Son Quang Ninh 106°27° 17°14°
Viét Trung Néng Truong B6 Trach 106°31° 17°29°
Cim Ly Ngan Thay L¢ Thuay 106°17° 17°15°

3. Két qua nghién ciru va thao luin

3.1. Xu thé bién doi nhiét dé va lwong mua

3.1

Nhiét d (°C)

N
»
=)

.1. Nhiét do

Nghién ctru sir dung phuong phap phan tich xu thé Sen’s Slope két hop phuong phap
kiém nghiém phi tham s6 Mann—Kendal (MK test) v6i dir liéu 31 nam (1988-2018). Két
qué cho thay, nhiét d6 trung binh nim trén toan tinh c6 xu hudng ting khoang 0,16°C/thap
ky. Tuy nhién, & mdi tram quan trac khac nhau lai c6 mirc do thay d6i khong dong nhat. Xu
thé taing manh nhat duoc ghi nhan duoc & tram Pong Hoi.

26.5

~N
»
w

~
»
=)

225

Tram Tuyén Hda

——Nhiét d6 trung binh ndm  ====Xu thé Sen

26.0

Tram Ba Don

25.5

N
o
o

Nhiét d (°C)
R
&

~
»
o

——Nhiét d6 trung binh ndm  ====Xu thé Sen

~N
»
«

Nhiét d6 (°C)

23.0

1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

—— Nhiét dé trung binh nam

23.0

1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

Tram Dong H&i

Xu thé Sen

1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

Hinh 2. Xu thé bién d6i nhiét d6 trung binh nam (°C) tai cac tram khi twong tinh Quang Binh giai

doan 1988-2018.

3.1.2. Luong mua

Khac v6i nhiét do, lugng mua nam 1a mot dai lugng khi hau cé tinh bién dong theo cac
ndm khac nhau, c¢6 nhiing nam luong mua vuot xa gia tri trung binh nhiéu nim (TBNN)
nhung ciing ¢6 ndm luwgng mua chi bang 2/3 lugng mua TBNN. Nham giam thiéu nhiing anh
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hudng cta céc gia tri cyc dai va cuc tleu ctia lugng mua dén xu thé chung trong ca giai doan.
Bai bao nay phan tich xu thé thay d6i vé luong mua dya trén chudi s6 ligu quan trac dugc tai
3 tram do mua trong giai doan 1988-2018 bang phuong phap phan tich xu the va kiém dinh
Mann—Kendall. Nhin chung, trong 31 nam, luong mua nam c6 xu thé giam & tt ca cac tram,
trong d6 muc giam 16n nhét ghi nhan dugc ¢ tram Ba Pon 1a —4,96 mm/nam; tram Dong Hoi
¢6 muc giam —1,735 mm/nam va thap nhat & tram Tuyén Hoa c6 mirc giam —0,057 mm/nam.
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Hinh 3. Xu thé bién d6i lvong mua ndm (mm) tai cac tram khi tugngtinh Quang Binh giai doan
1988-2018.

Pé danh gia mirc d6 tin cdy cua xu thé thay do6i nhiét d6 va lugng mua, bai bao di sir
dung phuong phap kiém dinh M—K test v&i murc ¥ nghia 5% (xéac xuét gip phai sai 1am loai
1 khong qua 5%). Két qua cho thdy, nhiét do trung binh ndm chi c¢6 xu hudng ting & tram
Pong Héi va Ba Don véi 1an luot ¢6 gié tri a (p—value) 14 0,0208 va 0,0159 (o < 0,05). Trong
khi @6, tram Tuyén Hoa c6 gié tri o = 0,1769 > 0,05 nén khong dam bao db tin cay. Déi voi
lugng mua nam, khong c6 tram nao thda man diéu kién p—value < 0,05, nén chép nhén gia
thuyét Ho 14 khong c6 xu thé ting hodc giam vé lugng mua & cac tram trén. Xét vé do doc
Sen’s Slope cua dai lwong nhiét do trung binh nam cho thiy gia tri Sen’s Slope ctia chudi
nhiét d6 trung binh nam dat gia tri 1an luot 14 0,0208; 0,02 va 0,0125°C/nim tai Pong Hoi,
Ba Pon va Tuyén Héa. Tuy nhién, dbi voi chudi sd liéu luong mua nidm thi gia trj Sen’s
Slope cta lugng mua nam lan luot dat —1,7; —2,54 va 0,86 mm/nam tai 3 tram Déng Héi, Ba
Pdn va Tuyén Hoa.

Bang 3. Két qua kiém dinh xu thé Mann—Kendall (M—K test) nhiét d6 trung binh nim va lwong mua
nam giai doan 1988-2018.

Nhiét do Lwgng muwa

Théng s6 kiém dinh s | " S
bong Hei Ba DPon Tuyén Héa Pong Héi BaPon Tuyén Héa

N 31 31 31 31 31 31
Min 24,16 23,55 23,31 1120,6 1069,9 15049
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P Nhiét do Lwgng muwa
Thong so kiém dinh s | S S
bong Hei Ba DPon Tuyén Héa Pong Héi BaPon Tuyén Héa
Max 25,96 25,75 24,98 27823 3297.8 3626,4
Mean 24,94 24,84 24,23 2023,8 2030 24272
SD 0,45 0,47 0,43 481,8 556,7 603,2
M-K test value (S) 159 142 80 -5 -15 5
VAR (S) 3426 3420 3421 465 464 464
Z 0,352 0,315 0,178 0,01 0,0107 —0,0322
P—value 0,0069 0,0159 0,1768 0,9457 0,945 0,8119
Sen’ Slope 0,0208 0,02 0,0125 -1,7 2,54 0,86

3.2. Xdy dung kich ban bién doi nhiét @6 va lwong muwa

3.2.1. Nhiét do

Theo kich ban RCP4.5 (Hinh 4 a-b), vao dau thé ky, nhiét d6 trung binh nim (Tavg)
trén toan tinh c6 muc tang phd bién tir 1,1-1,4°C. Vao giita thé ky, muc ting tir 1,8-2,2°C.
Trong do6, khu vuc phia Tay cua tinh bao g(‘Sm cac huyén nhu Minh Hoa, Tuyén Hoa, mdt
phﬁn huyén Bé Trach c6 muc tang 16n, co thé dat tir 2,1-2,2°C; khu vuc phia Nam tinh mtrc
tang nho hon tir 1,1-1,2°C véo dau thé ky va 1,8—1,9°C vao giira thé ky.

Biang 4. Bién d6i nhiét d6 trung binh nam so vdi thoi ky co s (°C) theo cip huyén (Gia tri trong
ngodc don 1a khoang bién d6i quanh gia tri trung binh véi can dudi 10% va cén trén 90%).

Huyén Kich bian RCP4.5 Kich ban RCP8.5
: 2016-2035 2045-2065 2016-2035 2045-2065

Tuyén Hoé 1,4 (0,9—2,0) 2,2 (1,6—2.9) 1,5(1,0—2,1) 2,5(1,7-33)
Minh Héa 1,4(0,9—1,9) 2,2 (1,6 —3,0) 1,5(1,0—2,1) 2,5(1,8—3,2)
Quang Trach 1,3(0,7—1,8) 2,0 (1,4—2,8) 1,4 (1,0 —2,0) 2,3 (1,6 — 3,0)
Ba Dén 1,3(0,7 - 1,8) 2,0 (1,4-2.8) 1,3(0,9-1,8) 2,3 (1,6 -3,0)
Bé Trach 1,4 (0,9—2,0) 2,2 (1,5—3,0) 1,5 (1,1 —2,0) 2,5(1,8—3,1)
TP. Péng Héi 1,2(0,8—1,7) 2,0 (1,4—2,9) 1,4 (1,0 —2,0) 2,3(1,7—3,1)
Quang Ninh 1,2(0,8—1,7) 2,0 (1,3 -2,9) 1,4 (0,9—1,9) 2,3(1,6—3,1)
Lé Thay 1,1 (0,6—1,7) s1,9 (1,3-2,7) 1,4 (0,9—1,9) 2,3 (1,7-3,0)

Theo kich ban RCP8.5 (Hinh 4¢—d), vao dau thé ky, nhiét d trung binh nim trén toan tinh
c6 murc tang phd bién tir 1,3-1,5°C, cao nhat 13 phia Bic cac huyén Minh hoa va Tuyén Hoa.
Vao gitra thé ky, mirc ting phd bién tir 2,2-2,5°C. Trong d6, khu vuc cic huyén nhu Minh Hoa,
Tuyén Hoa, B6 Trach ting phd bién tir 2,4-2,5°C va & phia Nam 1a huyén Lé Thuy ting tir
2,2-2,3°C. Pang chu y 1a phia Bic huyén Quang Trach mic ting dao dong 2,2-2,3°C.
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Hinh 4. Bién dbi ctia nhiét d6 trung binh nam (Tavg) theo kich ban RCP4.5 (a-b) va RCP8.5 (c—d)
so voi thoi ky co sé (1986-2005).

3.2.2. Lugng mua

Theo kich ban RCP4.5, luong mwa nim c6 xu thé ting trén toan tinh, phd bién tir 3,5—
14,3% (dau thé ky) va 4-16% (giita thé ky). Cac huyén phia Nam tinh c6 mirc ting nhé hon
cac huyén phia Béc. Theo kich ban RCPS8.5, luvong mua nim c6 xu thé ting trén toan tinh,
phd bién tir 5-17% dau thé ky. Xu thé ting manh dugc chuyén dich tir cac huyén trung tim
1én cac huyén phia Bic cua tinh véi mirc ting manh nhét c6 thé dat 17,3% gitra thé ky.
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Bang 5. Bién ddi luong mua niam so véi thoi ky co s6 (°C) theo cap huyén (Gia tri trong ngodc don
1a khoang bién ddi quanh gi4 tri trung binh véi can dudi 20% va can trén 80%).
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Hinh 5. Bién d6i luong mua nim theo kich ban RCP4.5 (a—b) va RCP8.5 (c—d) so véi thoi ky co s&
(1986-2005).
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Nhin chung, theo ca hai kich ban RCP4.5 va RCP8.5 cho céc giai doan 20162035 va
giai doan 20462065, lugng mua nam tai khu vuc huyén Quang Trach, thi xa Ba DPon va phia
Nam huyén Lé Thaty luén c6 muc ting thap nhat. Theo kich ban ctia Bo Tai nguyén va Mbi
truong cong bd nam 2016, vao dau thé ky lugng mua trén dia ban ca tinh s& tang 12,8% (3,9—
20,6) va 4,2% (—1,8-10,6) ung véi kich ban RCP4.5 va RCP8.5; vao gitta thé ky lwong mua
tiép tuc ting nhanh hon cy thé tang 21,5% (11,7-31,3) va 12,1% (-0,5-25,1) tmg véi kich
ban RCP4.5 va RCP8.5. Két qua trén cho thay, luong mua vao giita thé ky duoc dy bao s&
tang voi mac do 16n hon va kich ban RCP4.5 s€ cho muc tang 16n hon so véi kich ban
RCP8.5.

Su sai khéc giita xu thé lugng mua trong qua khir va dy tinh trong twong lai c6 thé lién
quan chit ché t6i (i) xu thé giam nhe lugng mua trong quéa khir chua dam bao mirc ¥ nghia
v6i kiém nghiém phi tham s6 Mann-Kendall, (i) xu thé ting lugng mua dugc duy tinh trong
tuong lai khong nhirng phu thu¢c vao nhiéu yéu t6 khi twong khac nhung chwa duoc xem xet
nhu trudng 4m ma con phu thudc vao do bat dinh ctia mo hinh /dong luc khi hau toan cau va
khu vyc hay phuong phép hiéu chinh ha quy mé thong ké tir két qua cac mo hinh dong luc.

4. Kétluan

Két qua danh gia tac dong cua bién do6i khi hau téi nhiét 6 va lugng mua cho Quang
Binh, ciing nhu phan tich xu thé duwa trén phuong phap kiém nghiém phi tham s6 Mann—
Kendall va phan tich xu thé Sen (Sen’s Slope) da cho thay

(1) Két qua phan tich xu the trong thoi ky quan tric 1988-2018 ching t6 nhiét do trung
binh nim c6 xu hudng ting & tat ca cac tram, trong d6 ting manh nhét & tram Pong Héi va
thap nhét & tram Tuyén Hoa. Tuy nhién, mutc do sai khac nay 1a khong qua 16n. Trong khi
do, luong mua giai doan nay lai c¢6 xu thé giam & hau hét cac tram. Tuy nhién, xu thé thay
d01 ve€ luong mua khong dam bao d6 tin cdy khi sir dung phuong phap kiém dinh phi tham
s6 Mann—Kendall test nén chua thé khiang dinh dugc xu thé ctia lugng mua giai doan nay.

(2) Két qua xdy dung, cap nhat chi tiét cac kich ban BDKH cho tinh Quang Binh cho
thdy: nhiét do trung binh & tit ca cc tram c6 xu thé tang so voi thoi ky co so (1986-2005);
Luong mua nam theo kich ban RCP4.5 va RCP8.5 déu tang & tat ca cac tram dai dién; Theo
kich ban RCP4.5, vao dau thé ky, nhiét d6 trung binh nim trén toan tinh c6 murc ting phd
bién tir 1,1-1,4°C, lwong muwa nam ciing c6 xu thé ting trén toan tinh, phd bién tir 3,5-14,3%;
vao giita thé ky, nhiét do tang tir 1,8-2,2°C, lugng mua c6 mirc ting phd bién tir 4-16%. Ddi
v6i kich ban RCP8.5, thi vao dau thé ky, nhiét do trung binh ndm trén toan tinh c6 muc ting
pho bién tir 1,3-1,5°C, lugng mua nam c6 xu thé ting pho bién tir 5-17%; vao gitta thé ky,
nhiét do c6 murc tang phé bién tir 2,2-2,5°C va luong mua c6 xu thé tang manh, muc tang
manh nhat dat 17,3%. Theo ca hai kich ban RCP4.5 va RCP8.5 cho cac giai doan 20162035
va giai doan 2046-2065, luong mua nam tai khu vuc huyén Quang Trach, thi xa Ba Pon va
phia Nam huyén Lé Thity ludn c6 mirc tang thap nhat.

Pong gop ciia tac gia: Viét ban thao bai bao: L.Q.C.; Chinh stra va hoan thién bai bao:
H.N.T.V.; Xay dyng md hinh va chinh stra bai bao: N.T.T.; Xt 1y s6 liéu: D.T.T.; Chinh stra
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Abstract: This paper presented temperature and precipitation changes in Quang Binh
Province in the 1988-2018 period and climate change scenarios for Quang Binh Province.
Our results showed that the annual average temperature at Tuyen Hoa, Dong Hoi and Ba
Don stations increased by 0.1°C, 0.23°C and 0.19°C per decade, respectively. Precipitation
had a downward trend at all stations; in which, the most and least declines occurred at Ba
Don and Tuyen Hoa station, respectively at 4.94 mm/year and 0.057 mm/year. In addition,
the annual average temperature tends to increase by 1.1-1.4°C and 1.9-2.2°C, respectively
during the 2016-2035 and 2045-2065 periods under the RCP4.5 scenario. Especially, the
western province shows an increase in 2.1-2.2°C; the Southern increases by 1.1-1.2°C and
1.8-1.9°C at the beginning and middle of the century. According to the RCP8.5, the average
temperature increases by 1.3—1.5°C, the increase tends to decline from the North to the
South at the beginning of the century. According to the RCP4.5, the annual rainfall tends to
increase 3.5-14.3% and 4-16% respectively, in the beginning and middle of the century,
the increase tends to decrease from the North to the South. The annual rainfall tends to
increase in the entire province by 5-17% and sharply increases from the central districts to
the northern province under the RCP8.5 scenarios.

Keywords: Climate change; RCP4.5; RCP8.5; Quang Binh.



