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Tém tit - Véi muc dich phan tich xu thé thay ddi cac yéu té khi
tuong thity van khu vue Quang Nam - Pa Néng 1am co so cho cong
tac quy hoach, phat trién kinh t xa hoi cta dia phuong trong twong
lai, nghién ciru sir dung cac phuwong phap udc lwong phi tham sb
danh gia xu thé thay ddi cua luong mua, dong chay va nhiét do cac
tram trén luu vuc. Dua trén s 1liéu hon 40 nam, tir 1976 dén 2016,
céc yéu td duge phan tich véi cac ddc trung khac nhau, nhu trung
binh ndm, 16n nhét ndm, nho nhat nim, trung binh mua kiét, lugng
mua sinh i 1 ngay max, 3 ngay max... Két qua nghién ctru thé hién
su thay d6i ctia cac yéu t6 theo khong gian ciing nhur theo thoi gian.
Dong thoi, nghién ciru ciing xay dung duoc phuong trinh xu thé cta
cac dai lugng nghién ciru, lam co s& cho viéc tinh toan cho cac kich
ban trong tuong lai.

T}‘r khéa - Udc lu,(;ngqphi tham sd; xu thé bién dbi; lugng musa; bién
d6i dong chay; bién doi nhiét do; mann kendal.

1. Pat vin dé

Viét Nam ndm & khu vye nhiét d6i gié mua Dong Nam
chau A, hang nim ganh chiu rat nhiéu thién tai tu nhién,
trong d6 1 lut dugc danh gia 14 loai hinh thién tai nguy hiém
nhét va tic dong siu rong nhat ddi v6i Viét Nam chung ta.
Trong lich str loai hinh thién tai nay da c6 nhitng anh hudng
16n dén sy phat trién kinh té xa hoi ciia qudc gia, nhu lut 16n
nam 1945 da dan t6i nan d6i trong mot thoi gian dai va gay
ra cai chét cho hon hai triéu ngudi. Tran i nim 1964 giy
ngap lut khu vuc rong 16n & mién Trung Viét Nam tir Quang
Binh dén Pha Yén. Tran lut 1999 nam da gay thiét hai dang
ké v& nguoi va tai san cho nhidu tinh khu vye duyén hai mién
Trung [1]. Ngoai ra, Viét Nam van 1a mot nuéc dang phat
trién, co so ha tng con yéu kém, nhan thirc ciia ngudi dan
vo1 tham hoa tu nhién chua cao. Do @6, Viét Nam duogc danh
gia 1a mot trong nhimg nudc dé bi tén thuong ddi véi tham
hoa thién nhién. Van dé nghiém trong hon, khi ma theo dudi
tac dong cuia bién dbi khi hau, thiét hai do thién tai ty nhién
¢ Viét Nam dugc du bao s€ taing nhanh trong cac nam sép
toi. Bén canh do, véi duong bo bién dai khoang 3,440 km,
dan sb phan 16n tap trung tai cac khu vuc ven bién va song
chi yéu dwa vao nong nghiép, Viét Nam la mot trong nhimng
nudc s& bi anh huong nang né nhét boi nhitng hau qua cua
bién dbi khi hau. Bao cao moi nhét cta ngan hang phat trién
chau A vé kinh té bién d6i khi hau & cac nuéc Pong Nam A
du bao réng, Viét Nam c6 khé néng s€ chiu tic dong nhiéu
hon tir bién dbi khi hau so v6i muc trung binh chung toan
cau. Dy bao cho ring, vao cudi thé ky nay, duéi tic dong cua

Abstract - With the purpose of analysing trend variations of hydro-
meteorological factors in Quang Nam - Da Nang area, as a basis for
the planning as well as socio-economic development of the locality
in the future, the research uses the nonparametric estimation method
to evaluate the tendency of changes in rainfall, runoff and temperature
at stations in the basin. Based on data of more than 40 years, from
1976 to 2016, hydro-meteorological factors are analyzed with
different parameters, such as annual average, annual maximum,
annual minimum, dry season average, and maximun daily rainfall,
three-day maximun rainfall, etc. Research results show the change of
factors in space as well as over time. At the same time, the study also
builds up the trend equation of the research quantities, as a basis for
future scenario assessment.
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hién twgng Am 1én toan cau, nén kinh té Viét Nam c6 thé chiu
mot ton that twong duong voi hon 6% GDP hang nam [2],
[3]. Va theo dénh gid méi nhat cia chinh phu Viét Nam, vao
cudi thé ky 21, nhiét 6 trung binh hang ndm cua Viét Nam
s& tang tir 2°C dén 3°C so v6i hién nay, tong luong mua hang
nam va theo mua s€ tang trong khi lugng mua trong mua kho
s& giam, muc nude bién co thé ting 0.75m dén 1m so véi
giai doan 1980-1999. Khoang 10% dén 12% déan s6 Viét
Nam s& bi anh huong truc tiép va kinh t& Viét Nam c¢6 thé
mat khoang 10% GDP [4]. Nhiing thach thirc nay thic giuc
Viét Nam can phai c6 chinh sach pht hop va cac bién phap
cu thé dé nang cao nhan thirc cong dong, ciing nhu ting
cuodng ning luc tmg pho vai bién dbi khi hau.

Vu Gia - Thu Bon la mét trong nhimg séng 16n nhét khu
vuc mién Trung Viét Nam. Véi dién tich 1én téi 10350 km?,
luu vyc song nay bao phu mét khu vuc rong 16n cia tinh
Quang Nam va thanh phd Pa Ning - khu vyc phat trién kinh
té niang dong nhat mién Trung. Nam trong khu vyc nhiét doi
gi6 mua, cung voi cac dac trung dia hinh phuc tap, do do
thién tai Il lut thuong xuyén dién ra tai luu vie song Vu Gia
- Thu Bon va gy ra nhimg hau qua nang né dén doi séng
nhan dan va sy phat trién kinh t& xa hoi ciia dia phuong.
Nhitng hiu qua nay duoc du bao 1a s& khdc liét hon trong
tuong lai dudi tac dong clia hién tugng néng lén toan cau.
Trong khudn khd nghién ciru nay, cac phuong phap xac suét
théng ké sé duoc lua chon va tinh toan nhim xéc dinh xu
hudng thay dbi cac yéu td khi tugng thuy van trong hon 40
nim qua tai khu vuc tinh Quang Nam - Pa Ning.
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2. Phuong phap va dir li€u nghién ciru
2.1. Phwong phap nghién ciru

Hién nay, viéc img dung céc ly thuyét xéc suét thong ké
trong phan tich cac van dé doi song xa hoi 1a rat pho bién. Day
duoc xem la mot cach tiép can kha hiéu qua va thuc dung
trong phén tich dy bao sy thay d6i. Cac phuong phép truyén
théng nhu 1y thuyét d6 thi, hoi quy tuyén tinh c6 nhimg wu
diém nhat dinh, tuy nhién di v6i viéc phén tich cac yéu t6 khi
hdu thi cac phuong phdp nay the hién nhimg han ché nhét
dinh. Nhdm khéc phuc nhiing yéu diém trén, trong nghién ctru
nay nhém tic gia sir dung phuwong phéap kiém nghiém phi tham
s6 Mann-Kendall va wéc lugng xu thé Sen (Sen’ slope).
2.2. Phuwong phdp kiém nghi¢m phi tham sé Mann-Kendall

Mann-Kendal [5]-{7] 1a m{t phwong phap sir dung rong
rdi trong bai toan kiém nghiém phi tham s6 dé phat hién xu
thé bién doi cua cac yéu t6 khi twong thiy vin theo thoi gian.
Phuong phap ndy so sanh bién do tuong dbi cua dir liéu hon
14 ban than gia tri ciia cac dir lidu dy. Diéu nay gitp tranh duoc
xu thé gia tao do mot vai gia tri cyc tri cuc bo gay ra néu sir
dung phuong phdp tinh toan xu thé tuyén tinh bang binh
phuong t6i thleu thong thuong dang duoc p dung chu yéu
dwa vao hé sb goc cua phuong trinh hdi quy tuyén tinh. Ngoai
ra, khi xem xét xu thé cua chudi bang phwong phap ndy khong
can quan tim viéc tdp mau tuan theo quy luat phan bd nao.

Gia str chudi gid tri x1, X2,...,Xn biéu dién n diém dix liéu.
Trong do, x; 1a gia tri dir li¢u tai thoi diém j. Khi d6 chi so
thong ké Mann-Kendall S dugc tinh boi:

5-3. 3 sign(x, x)

k=1 j=k+1

Trong d6:
sign(xj —xk):l, X; > X,
sign(xj —xk)=0, X; =X
sign(X; =% ) =—Lx; <X,

Gia tri S dwong la chi s6 cho mot xu hudng ting, gia
tri S am la chi s6 cho mot xu huéng giam. Tuy nhién, can
phai tinh toan xéac sut di kém vé6i S va n dé xac dinh mirc
y nghia cua xu hudng.

Phuong sai cta S dugc tinh theo cong thuc:

VAR(S) =%{n(n—1)(2n+5)—ng;tp(tp—1)(2tp+5)}

Trong d6, g 14 sb cac nhom cé cac gia tri dit lidu giéng
nhau, tp 12 sb cac diém dir lidu c6 trong nhom thir p.

Chi s6 Mann-Kendall Z duoc tinh nhu sau (tuén theo
luat phan phéi chuan trung binh 0, phuong sai 1):
S-1

Z=0,S=0
B S+1
(VAR(S))"
Ham xéc suat mat do co cong thirc nhu sau:
f(z)=—e?

2z

2.2.1. Udc hrong xu thé Sen (Sen’ slope)

Phuong phéap hé s6 goc Sen [8] sir dung md hinh tuyén
tinh dé ude lugng do doc cua xu hudng nay, va phuong sai
clia cac sd du 14 hang s6 theo thoi gian. Phuong phap nay
¢6 nhiéu wu diém: Khong anh huong boi gid tri so liu thiéu
va dit liéu phan bd 1a ngiu nh1en,7 Dt liéu sai hodc gia tri
ngoai lai khong anh huong dang ké trong phuong phéap Sen.

Dé xac dinh d6 16n Q cua xu thé chudi, sir dung cach
udc lugng cua Sen.

Q duogc xac dinh 14 trung vi ciia diy gdm n (n-1)/2 phan

, X]
tir {

—X
Kvoik=1,2,...,n-1;j >k}

2.3. Dir ligu nghién ciru
Bdng 1. Bdng cac tram quan traic trén khu vuc
Qudang Nam - Pa Nang

TT TRAM DU LIEU THOI GIAN
1 Thanh My Q, X 1976 + 2016
2 Néng Son Q, X 1976 + 2016
3 Pa Néng X, T,U,Z 1961 < 2016
4 Tra My X, T,U,Z 1977 + 2016
5 Hoi An X 1979 + 2016
6 Giao Thuy X 1979 + 2016
7 Cau Lau X 1979 + 2016
8 Tién Phudc X 1979 + 2016
9 Cém Lé X 1979 + 2016
10 Ai Nghia X 1979 + 2016
11 | Thang Binh X 1979 + 2016
12 Hién X 1979 + 2016
13 Qué Son X 1979 -+ 2016
14 | Kham Buc X 1979 + 2016
15 |  Phudc Son X 1979 + 2016
16 | Hoi Khach X 1979 + 2016

Ghi chii: Q luu lwong, X muea, T nhiét dg, Z boc hoi, U dg dm
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Hinh 1. Vi tri cdc tram quan trde div liéu trén

khu vuc nghién ciru

Khu vuc Quang Nam - Pa Nang c6 mang luéi tram khi
tuong thiy van kha hoan thién voi tong cong 16 tram quan
trac khi tuong, thuy van, tuy nhién su phan bd lai khong déu
theo khong gian. Trong tong sb 16 tram quan tréc, chi ¢6 3
tram do mua la tram Hién, Kham Btc va Tra My duoc bd
tri trén vung thuong luu, con lai dugc cac tram ndm & vung
ddng bang va trung du. Hau hét cac tram déu c6 thoi gian
quan tric tir ngm 1979 dén nay, riéng tram Da Nang c6 thoi
gian quan tric tir nim 1961. Cac yéu t6 quan tric cha yéu la
mua va myc nude. Trén luu vie c6 3 tram do day di cac yéu
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t6 khi tuong 1a cac tram Da Ning, Tra My va Tam Ky va 2
tram thuy van cap I do luu lugng dong chay la tram Nong
Son trén song Thu Bon va tram Thanh My trén song Vu Gia.

3. Xu thé bién ddi cac yéu t6 khi twong
3.1. Bién doi ciia lwong mwa

MUA 1 NGAY MAX (1979-2016)
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a) Thi gian i)

MUA1NGAY MAX (1979-2016)
Tram Tam Ky

nhé nam rai rac trén cac thung ling song thuong nguon luu
vuc. Luong mua tép trung chu yeu vao mua mua chiém 90%
tong lugng mua hang nam trong khu vyc mién nui, 75-85% &
khu vyc dong bang ven bién. Dac biét mura 16n xay ra trong
thang X va thang XI. Vao mua kho, luong mua chiém 10-25%
s0 véi ca nam. Thang c¢6 lugng mua thip nhat thuong rdi vao
thang II va thang III. Chénh 1¢éch luong mua gitra cac thang
mua nhiéu nhat va mua it nhat rat 1on. Ché d6 mua ¢ dong
bang va mién nti khac nhau, mira mua ¢ khu vuc dong bang
thuong ngan hon voi luong mua tap trung, trong khi d6 khu
vuc mién ndi phan bd lwong mua giita cic thang dong déu
hon. Véi dic tinh trén, nhim phan anh duoc xu thé bién dbi
cta lwong mua trong khu virc, nghién ctru nay tién hanh phan
tich xu thé thay ddi lugng mua cho khu vuc nghién clru voi
céc ddc trung mua trung binh 1 ngay 16n nhét, trung binh 3
ngay 16n nhat, trung binh mua kiét, trung binh mua ld va tong
lwong mura nam. Két qua dugc thé hién nhu Bang 2.

MUA 3 NGAY MAX (1979-2016)
Trgm Trin My
2000

10900

g

g
by T Ml T P ——
. : g T m momLE o om e
C) s e ows om ‘:::x;..mﬂ s w0 w5 E‘“ . ._ : L R ! ‘. o0 y=30331 5004792
Hinh 2. Xu huéng bién doi lwong muwa 1 ngay max tqi f: T ’
cac tram Tra My, Tam Ky, Pa Nang b) T ™
Bdng 2. Ket qua phan tich xu the ung vdi MEAINGAYMAX (172 3016
luwong mua trung binh 1 ngay lon nhat -
TRAM | TAU | S z p Phuong trinh xu thé i
AiNghia | -0,087 | -61 | -0,754 | 04507 | Y = 19634 +-0,875*X L e i
CimLe | -0031 | -22 | -0264 | 07918 |Y = 1038,7 +-0,4211*X o : ‘
Caulau | 0004 | 3 | 0025 | 09799 | Y= 12216+0,035*X
Pa Ning | 0,021 | -15 | -0,176 | 0,8603 | Y = 518,61-0,1545*X ©) oo
Giao Thity| 0,048 | 34 | 0,415 | 06781 | Y =-41641+ 0,3103*X Hinh 3. Xu hueong bien doi ligng mua 3 ngay max tai
Hién | 0037 | 26 | 0,314 | 07533 | Y = -940,01+0,5536*X cde tram Tra My, Tam Ky, Ba Nang
Hiép Dirc| 0275 | 193 | 2,414 | 00158 | Y = -6287,5+3,267%X B;’;i z'nf;éqtfflfn’; h;i:’l;’;hngyth;;’:%f’
Hoi An | -0,085 | -60 | -0,742 | 04582 | Y = 20451-0,9250*X v [TAU TS T 2 ST Phwong trinh xu the
Hoi Khich| -0,053 | -37 | -0,453 | 06508 | V= 13727-0,587"X Ai Nghta | -0,091 | 64 | -0,792 [0,4283 |Y = 4468,3+-2,064*X
Kham Dic] 0,011 | -8 | 0,088 ] 0,9299 | ¥ = 475,59-0,1250"X CimL¢ |-0,006| -4 |-0,038 |0,9699 |Y = 729,25+-0,2000*X
Nong Son| 0,124 | 87 | 1,081 | 02796 | Y =-24989+1371*X Cu L4u [-0,077 | -54 | -0,666 | 0,5052 |Y = 2121,2+-0,9032*X
QuéSon | 0013 | 9 | 0101 | 09199 | Y =-109,75+0,1619*X PaNing | 0,027 | 19 | 0226 | 0,821 |Y = -614,95+ 0,4800*X
TamKy | 0,095 | 63 | 0,811 | 04174 | Y =-2357,3+1,294*X Giao Thuy | -0,027 | -19 | 0,226 | 0,821 |Y = 1899,8+-0,7864*X
Thanh My| -0,075 | -53 | -0,654 | 0,5133 | Y = 1563,6-0,6912*X Hién |-0,004 | -3 |-0,025]0,9799 |Y = 597,37+-0,1467*X
Tien Phuoe| 0,085 | 60 | 0742 | 04582 | Y = -1732,6+0,9962°X Hiép Puc | 0,195 | 137 | 1,71 |0,0873 |Y = -8433 3+ 4,431*X
TraMy | 0075 | 53 | 0,654 | 05133 | Y =-1761,8+1,030"X Hoi An | -0,107 | -75 | -0,93 |0,3522 ¥ = 3305,9 + -1,480"X
. - : : Hoi Khach | 0,001 -1 | 0 1 |Y=32454+0435E-02*X
phaﬁi%zgkrﬁ;;ﬁiﬁgélsnvlacﬁ?gﬁg?fémiYﬁegmkﬂaizug?gl Kham Dic | 0,064 | 45 | 0,553 | 05802 |Y = -3333,2+1,884"X
thoi gian, phy thude rét nhiéu vao yéu t6 dia hinh. Nhin chungz I;I)énf sSon %%(177 173 %547082 8223; i i 225(?58 2 :igig:ﬁ
luong mua tang dn tl vung thép 1én ving cao, suon dén gi6 TZ; 12;1 0,003 | 2 | 0013 | 09896 [ ;303,91’+0,47;JE—01*X
;‘éﬁggggﬁéﬁzhﬁ?ﬁg 1\1}1;1gg ghr;laéég:ﬁ%ﬁzeggﬁnu% le Thanh M5 [ 0056 | 41 [-0,503 [06151 |V = 1720,6+-0,7152°X
(thuong va ha hru) vo khu vire trung luu, cic ving mua lon |11 Phude] 0.147 | 103 1,282 01997 |Y = -6166,6+ 3,331
déu thudc cc ving niii tuong ddi cao, trong khi cac ving mua TraMy | 0124 | 87 | 1081 |0,2796 |V =-6838,5+3,685"X
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Bing 4. Két qua phan tich xu thé vmg véi Kham Dirc | 0,368 | 259 | 3,244 | 0,0012 |Y = -6227,3+ 3,170*X
lugng mua trung binh miia li - . Noéng Son | 0,266 | 187 | 2,338 |0,0194 |Y = -1866,4+0,9960*X
TRAM | TAU | S | 2 P__|Phuong trinh xu thé QuéSon | 0,314 | 221 | 2,766 | 0,0057 | = -2240,8+1,175*X
— _— "
AiNghia | 0125 | 88 | 1094 | 0274 |V =-39368+2170°X TamKy | 015 [100 | 1,205 | 0,1954 |Y = -1166,6+0,6238*X
CimLé | 0,129 | 91 | 1,131 |0,2579 |Y = -4826,4+2,606*X ———
o Thanh My | 0,092 | 65 | 0,805 | 0,421 |Y =-770,39+0,4450*X
Caulau | 0,195 | 137 | 1,71 |0,0873 |Y =-7263,3+3,830*X — - — .
D Ning | 0.149 | 105 | 1,307 | 01911 |Y = 5353.2+2,881°X Tién Phuéc | 0,346 | 243 | 3,042 | 0,0023 |Y = -3280,3+1,695*X
5 - *
Giao Thiy | 0,098 | 69 | 0,855 | 0,3926 |Y = -2804,3+1,614*X TraMy | 0151 [106] 1,32 |0,1868 |¥ =-12515+0,7029*X
Hién 0,1 | 70 | 0,868 |0,3857 |Y = -4668,7+2,481*X TRUNG BINH THANG MUAKIET (1979-2016)
Tram Tam Ky
Hiép Dtc | 0,149 | 105 | 1,307 | 0,1911 |Y = -5690,0+3,094*X 120
Hoi An | 0,014 | 10 | 0,113 | 09099 |Y = -570,14+0,4897*X o ‘
Hoi Khach | 0,075 | 53 | 0,654 |0,5133 |Y =-1897,2+1,124*X o : — PR R T
Kham Déc | 0,127 | 89 | 1,106 | 0,2686 |Y = -6555,9+3,544* X a‘:‘;ﬁ . . o T___'__.,_- _____ PR SR
Nong Son | 0,084 | 59 | 0,729 | 04659 |Y = -3243,6+1,863*X Froo T . =
QuéSon | 0,058 | 41 | 0,503 |0,6151 |Y =-2186,8+1,315*X o . .
TamKy | 0,096 | 64 | 0,824 | 0.41 |Y =-2564.4+1.531*X 0
1975 1980 1885 1990 1995 2000 2005 2010 2015 2020
Thanh My | 0,095 | 67 | 0,83 |0.4067 |Y =-2222.9+1.268*X a) Thitgan uim)
Tién Phuéc | 0,135 | 95 | 1,182 | 0.2373 |Y = -6366.2+3.486*X TRUNG BINH THANG MUA KIET (1979-2016)
Tram Da Ning
TraMy | 0,061 | 43 | 0,528 | 0.5975 |Y = -3884.8+2.300*X 1500 .
TRUNG BINH THANG MUA LU (1979-2016) ::EE . .
Tram Tam K§ ~ 120 . .
10000 E1mo 0 e
Zi;‘ . g 00 . | .t y=-53877+03029%
:;i: i Te _— T . o e te % sgudys3ing §ﬁ“” * ou. * o | .,. *
g 500 s . v & = = 400 . ¢ . . 0,
E‘j 4000 .. . . . . . o 00
= 3000 . - . .
?i: ¢ ’ 01975 1980 1985 1990 1995 2000 2005 2010 2015 2020
00 b) Thei gian (nim)
a) Théi gian (nim) TRUNG BINH THANG MUA KIET (1979-2016)
TRUNG BINH THANG MUA LU (1979-2016) w00 Tram Tra My
Tram Pa Ning .
800.0 . . 2500 i
Ezzz . .. ‘. y:rﬁiil:lﬂﬁl*x Ezw.o
am)n ‘___“_._-'__.__'___'_ ______ :_... ----- .. »‘-»-‘--.-""’""; """" ; ------ P E 1500
o B R : ' e
ﬂl;l; 500
b) TRUNG BINH Ti';;i":::‘; LT (19792016 Dn1975 1980 1985 1990 1995 2000 2005 2010 2015 2020
s ) Tram Tra My a2 C) Tho gian (nim)
14000 . Hinh 5. Xu hudng bién doi lwong mura trung binh mua kiét tai
. . . . cac tram Tra My, Tam Ky, Pa Nang
§ oo T yz'iwwmw Bing 6. Két qud phdn tich xu thé img voi
% j:: g N B - lieong mura trung binh nam
2000 : TRAM | TAU | S z p Phuong trinh xu thé
*oars 1980 1985 1990 s 2000 2005 2010 2015 2020 A] NghTa 0,11 77 0,95555 0,3393 Y = '13196,+ 7,757*X
C)H\ b 4 X sime bidn dii 1 Tiotan i e CamLé | 0,189 | 133 | 1,659 | 0,097 | Y =-24479, + 13,26*X
NN &. Xu huong bien dot fwong mua trung binh mua li tqi Caulau | 0,218 | 153 | 1911 | 0,056 | Y =-30002, + 16,04*X
cac tram Tra My, Tam Ky, Da Nang. <
X P L DPaNing | 0,215 | 151 | 1,886 |0,0593 | Y =-25864, + 14,06*X
Bang 5. Ket qud phan tich xu the img voi Giao Thuy | 0,078 | 55 | 0,679 | 0,4972 | Y =-9127,1 +5757*X
luwong mua trung binh mua kiét —
- y Hién 0,186 | 131 | 1,634 | 0,1022 | Y =-26902,+ 14,59*X
TRAM | TAU | S z p Phuong trinh xu thé ——
—— — x Hiép Dic | 0,238 | 167 | 2,087 [0,0369 | Y =-36024,+ 19,53*X
Ai Nhia -0,018 | -13 | -0,151 | 0,8801 |Y=169,64+-0,438E-01 HoiAn | 0033 | 23 | 0277 |0.7821 | Y = 12,055+ L100"X
A A — *
CamL¢ | 0,088 | 62 | 0,767 | 0443 | =-462,29+0,2625*X Hoi Khch | 0,087 | 61 [ 0,754 [0,4507 | Y =-8007,2 +5,143*X
Cau Lau 0,144 | 101 | 1,257 | 0,2087 |Y =-803,78+0,4324*X Kham Dutc | 0,292 | 205 | 2,565 | 0,0103 | Y = -82450, + 42,77*X
DaNing | 0,078 | 55 | 0,679 | 04972 |Y =-538,77+0,3029* X Noéng Son | 0,212 | 149 | 1,861 | 0,0628 | Y =-31180,+ 17,10%X
Giao Thuy | -0,065 | -46 | -0,566 | 05715 |Y = 639,16+-0,2778*X Qué Son | 0,209 | 147 | 1,835 | 0,0664 | Y =-25196, +13,84*X
Hién 0,208 | 146 | 1,823 | 0,0683 |Y = -2636,6+1,380*X Tam Ky 0,15 | 100 | 1,295 | 0,1954 | Y =-25539,+14,14* X
Hiép Bic | 0,191 | 134 | 1,672 | 0,0945 |Y = -1922,5+1,019*X Thanh My | 0,155 | 109 | 1,358 | 0,1745 | Y =-14899,+ 8,600*X
Hoi An | 0,027 | 19 | 0,226 | 0,821 |Y =-140,70+0,1000*X Tién Phude | 0,266 | 187 | 2,338 | 0,0194 | Y =-49298,+26,35*X
Hoi Khach | 0,007 | 5 | 0,05 |0,9599 |Y=51,396+0,276E-01*X TraMy | 0129 | 91 | 1,131 |0,2579 | Y =-23312+13,64* X
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Hinh 6. Xu hudéng bién doi lvong mua trung binh nam tqi
cac tram Tra My, Tam Ky, Pa Nang

Két qua phan tich cho thay, luong mura tir 1976 t6i 2016 co
xu hudng tang trén toan b khu vuc nghién ctru (Bang 5, Bang
6) va su bién dong lwong mua trong hon 40 ndm qua ¢ khu vye
Quang Nam Da Ning 1a rat khac nhau trong d6 phén ra 2 khu
vie ch yéu 14 cc tram viing nii va cac tram ving dong bang
ven bién [7]. Lugng mua c6 xu thé ting manh & cac khu vuc
viing nui va thién léch vé phia nam. Xu thé ting manh tap trung
vao cac tram Tién Phudc, Kham Dire, Hiép Purc, Tra My, Tam
Ky. Cac tram con lai xu huéng mua ¢6 tang nhung mye do tang
khéng cao. D6i véi lugng mua sinh 1, nghién ctru tip trung
phén tich véi luong mua 1 ngdy max va 3 ngay max. Két qua
phén tich v6i lugng mua 1 ngay max cho thdy, luong mua 1
ngdy max c¢6 xu hudng tang cao & khu vyc phia nam va ving
nui nhu Tra My, Tién Phudc, Hi€p Ptic, Nong Son, Tam Ky.
Tam Ky. Trong khi d0, cac tram khu vuc do thi, cling nhu trén
nhanh song Vu Gia, lugng mua 1 ngdy max c6 xu hudng giam,
dang cht y nhu Thanh My, Ai Nghia, Cam Lg. Trong khi do,
voi lugng mua 3 ngay max, thoi doan mua sinh 1i phd bién &
khu vue Quang Nam - Da Ning, thi xu thé ¢ thay dbi twrong tur
voi lugng mua 1 ngay max. Céc tram nhu Tra My, Hiép buc
xu thé bién dbi lvong mura 3 ngay max 1a kha 16n, trong khi d6
céc tram & khu vuc trung du va ddng bang ven bién thi luvong
mura ndy 6 xu thé giam rd rét. Luong mua 1 ngdy max, 3 ngdy
max c6 xu thé tang giam khong dong nhét trén toan luu vie, tuy
nhién xu thé ciia lwgng mua trung binh muia 1ii cac tram trén khu
vue ¢6 xu hudng ting twong tu nhu tong luong mua nim. Piéu
nay cho thay, su gia ting dong chay mua lii & khu vyc Quang
Nam - Da Néng trong cac nam vira qua xuat phat tir sur gia ting
cta luong mua. Két qua ciing khang dinh céc nhéan dinh trudc
day vé nguyén nhan ngdp lut & khu vyc dong bé“mg ven bién
truge day, do luong mua sinh 1d gia tang chu yeu ¢ cac tram
mién niii, nén ngdp lut & khu vuc ha du xuat phét tir sy gia ting
cta dong chdy thuong huu. bbi véi lugng mua trong mua kiét,

tinh toan cho thay, lugng mua mua kiét c6 xu huéng ting nhe
trén toan luu vye. Tuy nhién, lugng mua mua kiét & cac tram
trung du va dong bang ven bién gan nhu khong ting. Ca biét,
d6i v6i céc tram trung du nhur Giao Thity, Ai Nghia, lugng mua
muia kiét c6 xu huéng giam. Néu xu huéng nay tiép tuc trong
cac nam tiép theo va trong tuong lai thi s& anh hudng to 16n dén
tinh hinh canh tac ¢ khu vuc nay. Do day la khu vuc cé dién
tich san xudt nong nghiép 16n ciia Quang Nam va Pa Néng.
3.2. Bién dbi ciia dong chiy

Vu Gia - Thu Bén 14 hé théng séng cung cip ngudn
nudce chinh yéu cho cac hoat dong phat trién kinh té xa hoi
khu vie Quang Nam va thanh ph Pa Ning. Do d6, bién
dong dong chay tai trén hé thong song nay s& cé tac dong
to 16n dén su phat trién cia hai dia phuong. Phan tich sb
lidu tir 1976 dén 2016 cho thdy, dong chay trung binh nim
tai Nong Son 14 287,3 m%/s tai Thanh M¥ 1a 121 m®/s dong
chay tai hai tram nay déu c6 xu thé ting trong 40 nim qua.
Diéu nay 1a hoan toan phi hop véi két qua phan tich xu thé
bién dong lugng mua & Muc 3.1. Ciing twong ty nhu mua,
khi ma xu thé lugng mua ting cao & cac tram ving nai va
phia nim 1 dau ngudn cia nhanh song Thu Bon dan téi
dong chay & tram Nong Son ¢6 xu hudng ting manh hon
s0 v6i dong chay & tram Thanh My. Mot diém dac biét chu
¥, d6 1a thong s6 Iuu lwong 16n nhat ndm c6 xu thé ting cao
& ca 2 tram, xu thé ting ndy dan téi hién twong ngap lut &
ha du s& thuong xuyén hon va tac dong tiéu cuc dén sinh
ké ciing nhu doi song ngudi dan vung triing ha du. Véi xu
thé ting nay, chung ta can c6 nhimng gidi phap dé chu dong
mg pho6 khi ma i Iut xudt hién nhleu hon. Trong khi d6
dong chay trung binh mua kiét gan nhu khong thay ddi
nhiéu, mic dau c6 ting nhung xu thé ting 1a khong dang
ké. Két qua duogc thé hién nhu Bang 7.
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Bing 7. Két qua phan tich xu thé tmg véi dit liéu dong chay.

Yéu td| TRAM |TAU| S z p | Phuong trinh xu thé
Luu |Nong Son|03 234 |2,715 |0,0066 |Y =-2995,1 + 1,556*X
luong |
TBmua| "M 10197104 |1,157 |0,2473 |Y=-628,84+0,3436*X
kst |MY
Luu |Nong Son|0,167(130 |1,503 |0,1328 | = -10015+5,318* X
luong | s
TB mua M;n 0,127|104 |1,157 |0,2473|Y = -3300+1,766*X
I
lLuu Nong Son|0,188[147 |1,701 |0,0889 |Y=0,119*10%+62,25*X
uong
on nhdtThanh 16 he2ls7 (0,517 |0,6054 |Y=-19649+10.79 *X
nam My
lLuu Nong Son|0,238[186 2,156 |0,0311 | Y=-840,10+0,4367*X
wong
pho nhagThanh |0 014136 0,393 [0,6942 |Y=-140,06+0,0821%X
nam My
Luu |Nong Son[0,297(232 [2,691 [0,0071 |Y=-5053,8+2,666 * X
lugng | Thanh - *
TB nim|ny 0,154|126 |1,404 |0,1603 |Y=-1793,2+0,9547* X

3.3. Bién déi ciia nhi¢t dp
Bing 8. Két qud phan tich xu thé img véi di liéu nhiét do

Yéuté | TRAM |TAU| S | z p | Phwong trinh xu thé

DaNang | 0,4 |281| 3,52 | 0,0004 |Y=-16,265+0,0211*X

Nhiét do

. Tam Ky |0,366|257|3,218| 0,0013 |Y=-7,8304+0,0168*X
TB nam

Tra My |0,388|273| 3,42 | 0,0006 |Y=-12,466+0,0185*X

Nhiét do | Pa Nang |0,193]136 |1,702] 0,0888 | Y=-0,1677+0,0161*X

cao nhét

Tam Ky |0,175|123]| 1,54 | 0,1235 |Y=0,0106+0,01579*X
nam TraMy |0,306|215| 2,7 |0,0069 |Y=-25,60+0,02759*X

Nhiét d | Pa Ning |0,152]107[1,336] 0,1815 | Y=-32,338+0,025*X

thap nhat | Tam Ky |0,098| 69 |0,856| 0,3919 |Y=-13,43+0,01538*X

nam Tra My |0,028| 20 0,239 0,811 |Y=5,9368+0,00526*X
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Hinh 9. Xu hucéng bién doi nhiét dj trung binh ngay lén nhdt
nam tai cdc tram Tra My, Tam Ky, Pa Nang

Yéu t6 nhiét d6 dwoc quan tric tai 3 tram Da Ning, Tam
Ky va Tra My. Trong d6, tram Da Nang va Tam Ky biéu thi
nhiét 6 khu vic dong bang ven bién con Tra My thé hién
nhiét d6 dac trung cho khu vyc ving nui. Phén tich dit li¢u do
dat tir 1976 dén 2016 cho thiy, nhiét do trung binh ciia tram
Pa Niang la 33,5°C, Tam Ky 1a 33,2°C va Tra My la 32,5°C.
Nhiét do cua tt ca cac tram déu c6 xu thé tang trong 40 nam
qua. Trong d6, xu thé ting manh nhat 1a d6i véi tram ving nai
Tra My & ca nhiét do cao nhat nim ciing nhu 1a nhiét do thap
nhét nam. Két qua dwoc thé hién nhu Bang 8 va Hinh 9.

4. Két ludn

Xu hudng blen doi cac yéu to khi tuong thuy van trong
qué khtr sé cung cap mot cai nhin tong quan cho viéc phan
tich, du doan bién doi cac yeu t6 trong tuong lai. Két qua
clng dugc st dung dé tham van cho cong tac quy hoach,
phat trién kinh té xa hoi cua dia phuong trong tuong lai.
Véi muc dich phén tich xu thé thay ddi cac yéu td khi tuong
thuy vin khu viuc Quang Nam - Pa Néng, nghién ctru ndy
da st dung phuong phap kiém nghiém phi tham sé Mann-
Kendall va u6c lwong xu thé Sen (Sen’ slope) phan tich cho
chudi s6 liéu 40 nam tir 1976 dén 2016 cho cac yéu té lwong
mua, dong chay va nhiét d6. Két qua phan tich da xac dinh
duoc xu thé bién d6i cua cac yéu tét khi twong dic trung
trong khu vuc theo khong gian cling nhu 1a theo thoi gian.
Pong thoi, nghién ciru ciing xay dung dwoc cac phuong
trinh xu thé cho cic dai luong nghién ctru. Pay dugc xem
nhu 14 co s& tham chiéu tinh toan du bao cho cac yéu té khi
tugng trong tuong lai.

Loi cam on: Nhom tdc gia trén trong cam on Truong Dai
hoc Kinh té - Pai hoc Ba Nang di ho trg kinh phi thyc hién
nghién ctru nay thong qua dé tai T2020_04_51.
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