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THONG TIN BAI BAO TOM TAT

Qud trinh: Bai bdo giGi thiéu két qud nghién ciru, ddnh gid tdc dong ctia bién doi khi

Nhén bai 15/1/2017 hdu (BDKH) dén trit lugng nwéc dudi ddt (NDD) théng qua cdc théng s6 I6p
Chap nhan 25/2/2018 dong chdy nuéc dwéi ddt (Yo), mé dun dong ngdm (Mo) va triz luong déng
bang online 30/4/2018 tw nhién (Qe). Nghién ctru dé xdc dinh cdc théng s6 NDD: Yo, Mo va Qe thoi
Tor khba: ki nén viing nghién ctru (2011- 2014). Cdn ct¥ vao dién bién cdc théng s6 NDD
Bién ddi khi hau thoi ki nén véi thoi gian, xdc dinh cdc phwong trinh twong quan giira lop

dong chdy Yo va mé dun dong ngdm Mo vdi cdc yéu t6 lwong muwa, lwong
Ven bién Nam T B béc hoi theo kich bdn BPKH. Trén co s& hé cdc phwong trinh twong quan xdc

€n bien Nam Trung 5o dinh cdc thong s6 nwéc dwédi ddt Yo, Mo va Qe dw bdo theo thoi ki 2020-2100
viing nghién ctru. Xdy dwng va so sdnh do thi twong quan gitva cdc thong sé
Yo, Mo va Qe thoi ki nén (2011-2014) véi thoi ki dw bdo (2020-2100), déng
thoi ddnh gid sw bién déi ctia cdc théng s6 Yo, Mo va Qe theo thoi gian 2020-
2100. Két qud nghién ctru ddnh gid tdc dong cia BDKH dén tri lwong NDD
viing ven bién mién Trung (tir Da Nang dén Phu Yén) cho thdy: Lop dong
chdy Yo, mé dun dong ngam Mo va trit lwgng ddng tw nhién Qe ctia 2 tdng
chira nwéc Holocen (qh) va Pleistocen (qp) déu bi tdc déng ctia BPKH. Lép
dong chdy Yo theo mua mwa va mua kho ctia cdc tdng chira nwéc gh va qp
dw bdo dén ndm 2100 thay do6i gidm va tdng tir 0,91-1,37%, cao nhdt 1,22-
1,68%, thdp nhdt 0,2-0,69% so véi thoi ki nén. M6 dun dong chdy Mo theo
mua mwa va mua khé cta cdc tdng chiva nwéc qh va gp dw bdo dén ndm
2100 thay déi gidm va tdng tir 0,86-1,08%, cao nhdt 0,91-1,32%, thdp nhdt
0,77-0,81% so vé&i thoi ki nén. Trik luwong ddng tw nhién Qe theo mua mwa va
mua khé ctia cdc tdng chira nwéc qh va qp dw bdo dén ndm 2100 thay déi
gidm va tdng tir 0,91-1,24%, cao nhdt 1,33-1,51%, thdp nhdt 0,51-0,7% so
Vi thoi ki nén.

Nwée dwdi dat

© 2018 Truwdng Dai hoc M6 - Bia chit. T4t ca cac quyén dwoc bao dam.

“Tdc gid lién hé
E-mail: minhtho87 @yahoo.com



HO Minh Tho va nnk./Tap chi Khoa hoc Ky thudt Mé - Pia chdt 59 (3), 42-51 43

1. M¢ dau

Nguon nuwée dwdi diat (NDD) ngay cang dong
vai tr0 quan trong déi véi ving ven bién mién
Trung (tir Da Ndng dén Phu Yén) vi hu hét ngudn
nuwéc cap cho dn udng, sinh hoat, cong nghiép, du
lich déu tir cac hé thdng nha may nwéc, hodc cac
bai giéng khai thic vao cac bai boi (cic ting chira
nuéc Holocen (gh) va Pleistocen (qp)) thung liing
cac song & mién Trung nhw séng Thu Boén, song
Tra Khic, Song Ha Thanh, séng Kén va song Ba,
nhit la vé mua kho han thi hon 70% lwong nuwéc
khai thac ch yéu 1a NDD (H6 Minh Tho. 2010);
(H6 Minh Tho. 2013). Vé quan hé thiy lyc thi mua
mua nuwéc song cung cip cho nwéc dwdi dat,
nguoc lai vé mua kho thi nwéc dwdi dat cung cip
cho nwérc song, do d6 tic dong ctia bién ddi khi hau
(BDKH) sé c6 anh huwdng truc ti€p dén ngudn
nuwéec tai cic ting chira nwée gh va gp vi day la 2
ting chitra nwdc phan bd 16 trén mat ti€p nhin
ngubn cung cap cua nwéc mua va tryce tiép bi boc
hoi tir bé mat nwée dwdi dat, anh hwdng cu thé cia
BDKH dén ngudén NDD la lam thay dai trir lwgng
va chat lvgng nguon nwéc.

Hang vai chuc nam gin day, rat nhiéu, khéng
thé théng ké hét cic hoat dong cta thién tai nhw
bao, lut, han han gay thiét hai va &nh hwéng khong
nho dén phat trién kinh té- xa hoi ndi chung va tat
ca cac nganh nghé, cac linh vuc trong d6 cé tai
nguyén nudc va nwdc dwdi dit noi riéng & vung
ven bién mién Trung; ma mot trong nhitng
nguyén nhan co ban khong gi khac la tir bién ddi
khi hau. Trong linh vyc tai nguyén NDD khi bi tac
dong ctia BDKH thi chic chdn sé& giy can kiét va
nhiém main ngudn nudc, diéu nay truc tiép lam
giam trir lwong khai thac ciia nguén nwéc (Tran
Thanh Xuan va nnk. 2011).

Trong bdi canh d6, dé dap trng cho nhu ciu
phat trién kinh té-xd hoi trong giai doan 2020-
2030 va tdm nhin dén 2050 cda vung ven bién
mién Trung, dic biét 1a ¢ng pho chi dong va hiéu
qua v&i cac tac dong tir BDKH dén tai nguyén nuwée
dwéi dat thi can thiét phai c6 nghién ctru dé xac
dinh dwoc thach thirc, dién bién trir lwong, 1t lut
ddi voi cac dong bang chinh ctia viing. Bai bao
trinh bay két qua danh gia tic dong cta bién doi
khi hdu (BPKH) dén trit lwong nwéc dudi dat
vung ven bién mién Trung, trén co s& két qua thuc
hién dw an: “Nghién ctru, danh gia tac dong cla
bién d6i khi hdu dén tai nguyén nwéc dwdi dat
vung ven bién mién Trung (tir Pa Ndng dén Pha

Yén) va dé xudt giai phap quy hoach va bao vé tai
nguyén nwéc dwdi dat trong béi canh bién doi khi
hau”.

2. Phwong phap nghién ctiru

Cac phwong phap chinh st dung dé nghién
ctru danh gia tic dong ciia BDKH dén tai nguyén
NDD vung nghién cttru (B6 Tai nguyén va Mbi
trwdrng, 2012); (H6 Minh Tho vannk. 2014); (Tran
Thanh Xuan va nnk. 2011); (Vién Khoa hoc Khi
twong Thiy van va Méi trweong. 2011); (Hinh 1),
gom:

- Phwong phéap ké thira, thu thip tai liéuy,
chinh Ii théng ké cac s6 liéu diéu tra: Cac s6 liéu da
diéu tra vé tai nguyén nwéc mua, nwéc mat, nude
dwdéi dat, vé dia chit, thAm thuwce vat dwoc thu thip
Kké thira, thong ké, hé théng hoa va st dung trong
qua trinh nghién ctru, diéu tra.

- Phwrong phap GIS: Str dung cong nghé GIS dé
nghién ctru cdu tric dia chat, bé mat dia hinh, 16p
phu thuc vat, sw phan cit dia hinh, sw phan bd
mua va dong chay trong nam.

- Phwong phéap diéu tra khao sat thuc dia:
dwoc 4p dung dé xac dinh hién trang cac cong
trinh khai thac va st dung cac ngudn nwoc.

- Phwong phap dia vét li: St dung phwong
phap do sau dién dé chinh x4c hoa ranh gi¢i man-
nhat cac ting chira nwéc.

- Phwong phap quan tric: Tai liéu quan trac
muc nwdc dudi dit dwoc st dung dé tinh todn,

Kich ban bién dai khi hau

Mutc nudc
bién dang

Panh gia tac dong ctia BDKH dén tai nguyén nudc dudi dat

Hinh 1. So b ddnh gid tdc déng ctia BPKH dén
tai nguyén NDP viing ven bién Nam Trung bo.
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danh gia cac thong s6 nén ctia NDD: 16p dong chay
NDD (Yo), m6 dun dong ngdm (Mo) va trir lwong
dong tw nhién (Qe).

- Phwong phap mo6 hinh: St dung m6 hinh
MAGICC/SCENGEN va s dung phwong phap
downscaling théng ké dé chi tiét hoa kich ban
BDKH véi cac dai lwong dic trung 1a sy bién doi
cta nhiét do (°C), lwvgng muwa va lwgng béc hoi
(%).

- Phwong phap chuyén gia: Tiép thu cac gop y
cutia cac chuyén gia vé TNN, NDD va BDKH.

DPanh gid tic dong cua bién déi khi hau dén
trit lwong nwéec dwdi dat hay chinh la danh gia tac
déng cuia BDKH dén cac thong s6 ctia NDD; tirc 1a
so sanh gitra cac thong s6 cia nwéc dwdi dat coi
nhu chwa c6 tc dong cia BDKH véi cac thong so
dé6 khi c6 tac dong cia BDKH. Do viy, truedc hét
phai xac dinh cac thong s6 cia NDD thoi ki nén,
sau d6 so sanh ching véi cac thong sé dé cia NDD
trong twong lai theo kich ban BDKH (H6 Minh Tho
vannk. 2014).

Muc tiéu cuia nghién ctru l1a danh gia tac dong
cia BDKH dén tai nguyén NDD, nhwng tac dong
dén théng s6 nao cua NDD la nhirng van dé can xac
dinh. Trong khi d6 chuing ta biét rang cic thong s
co ban cua tai nguyén NDD nhuw: 1&p dong chay
(Yo), m6 dun dong ngam (Mo) va trit lwong dong
tw nhién (Qe) 1a nhitng théng s6 cé lién quan truc
tiép véi cac yéu t6 khi twong: mua, béc hoi va
nhiét d6, ma 3 yéu t6 nay cia khi twgng chinh la
cac dai lwgng co ban cta kich ban BPKH. Do vay,
thong s6 ctia NDPD cén xac dinh chinh 1a: Yo, Mo va
Qe cuda cac ting chira nwéc dé danh gia tic dong
cia BDKH dén chting. Tuy nhién, nhw trén da trinh
bay dé danh gia tic dong cia BDKH dén NDD thi
phai xac dinh gia tri cAc thong s6 Yo, Mo va Qe thoi
ki nén; sau do so sanh gia tri cia ching & thoi ki
nén vGi gia tri cia ching & cac thoi ki (2020-
2100) duoc tinh todn theo kich ban BDKH (Ho6
Minh Tho va nnk. 2014).

DE danh gid tic dong cua BDKH dén tai
nguyén nwéc dwdi dat thi cin phai c6 kich ban
bién d6i khi hau, tai liéu quan trac khi twong va
quan tric dong thai nwdc dudi dat.

2.1. Xdc dinh théng sé cua NDP thoi ki nén
(2011-2014)

Dai twgng nghién ctru la cic ting chira nwéc:
Holocen (gh), Pleistocen (qp) va Neogen (n), tuy
nhién ting chira nwéc Neogen hau nhw khong 16

trén mat (chi 10 trén mat véi dién tich khoang 17
km? thudc dong bang Phu Yén), con lai bi cAc tAng
chtta nwéc gh va gp phi. Nhw véy, chi c6 2 ting
chira nwéc gh va gp la chiu tic dong truc tiép tir
cac yéu té mwa, boc hoi, nhiét do, hay chinh la chiu
tac dong truec ti€p clia cic yéu to ciia BDKH. Vi vy,
& day chi danh gia tic dong ctia BDKH dén trir
lwong NDD cua cac ting chira nwéc Holocen va
Pleistocen ctia cac ddng bang ven bién mién Trung
(H6 Minh Tho va nnk. 2014).

T két qua quan trac muc nuwdc dwdi dit clia
45 cdng trinh quan tric cic tAng chita nwéc
Holocen va Pleistocen ving ven bién mién Trung
tir Da Ndng dén Phui Yén, da xac dinh cac thong s6
Yo, Mo va Qe (theo cac phwong trinh 1; 2; 3 va 4)
cla cac ting chira nwéc gh va gp thoi ki nén theo
2 mua mua va kho clia 4 dong bing: Da Nang-
Quang Nam, Quang Ngai, Binh Dinh, Phua Yén. Thoi
gian c6 s6 litu quan tric muc nuéc dudi dat dé
tinh toan cac thong s6 NDD la khodng thoi ki nén:
tir ndm 2011 dén ndam 2014 (H6 Minh Tho va nnk.
2014).

- Phuong trinh cta N.N. Bindeman xac dinh
16p dong chay NDD (Y,) bang tai liéu quan trac
muc nwéc tai 16 khoan:

Yo = At..1000 (1)

Trong do: Y, la 16p dong chay NDD, (mm); At
12 thoi gian quan trac (ngay); w 13 lwong thAm
thang dimg cia nwéc mua (m/ng)

Phuwong trinh xac dinh lwong thdm thing
ding, theo N.N. Bindeman:

w=p— (2)

Trong d6: u la hé sé thi€u hut bio hoa; cac
ting chira nwéc Holocen va Pleistocen ving ven
bién mién Trung cé p thay déi tir 1,1 dén 1,55; AH
la bién d6 dao dong muc nwée dudi dat (m); Atla
thoi gian quan tric (ngay)

- Phurong trinh ctia N.N. Bindeman xac dinh
mod dun dong chdy NDD (Mo) bang tai liéu quan
trac muc nwéc tai 16 khoan:

Mo = 0,0317.Yo (3)

Trong do: Yo la lép dong chay NDD, (mm);

- Phuwong trinh ctia N.N. Bindeman xac dinh
trir lwong dong tw nhién NDD (Qe) theo phwong
phap x4c dinh lwong cung cap thdm theo tai liéu
quan trac myc nuwéec tir 16 khoan:

Qe =2,74.Yo.F (m3/ng) (4)

Trong doé: Y, 1alép dong chay NDD, (mm); Fla
dién tich phan b ting chira nwéc (km2)
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Cac gia tri Yo, Mo va Qe cua cac ting chira
nuéc Holocen va Pleistocen thudc 4 dong bang tir
DPa Ning dén Phu Yén duwogc xac dinh theo mua
mua va mua khd, chinh la cac thong s6 NDD thoi
ki nén tir 2011-2014, 1a dix liéu co ban dé danh gia
tac dong cia BDKH dén trir lwong NDD viing ven
bién mién Trung.

2.2. Dién bién mwc nwéc dwoi ddt

Dién bién muc nwéc dwdi dit dwoc danh gia
qua do thi dao dong mwc nwée véi lwgng mua, boc
hoi theo thoi gian. Thuec té cho thiy nwéc dwdi dat
trong cac ting gh va gp cda vung ven bién mién
Trung c6 quan hé dong bién véi cac yéu to mua va

béc hoi (H6 Minh Tho va nnk. 2014), (Tran Thuc
va nnk. 2008).

2.3. Xdc dinh théng sé tai nguyén NDP dw bdo
thoi ki 2020- 2100

Can ctr vao phuong trinh twrong quan gitra cac
thong s6 NDD: Lép dong chay nwéc dwdi dat Yo,
mo dun dong ngdm Mo véi lwong muwa, boc hoi
thoi ki nén 2011-2014 (Bang 1) da xac dinh cac
thong s6 Yo, Mo va Qe du bao thai ki 2020-2100
cla cac ting chira nwéc Holocen va Pleistocen cia
4 dong bang: Pa Nang - Quang Nam, Quang Ngai,
Binh Pinh, Phu Yén twong Grng véi kich ban A2
theo mtia mwa va mua kho cda viing ven bién mién
Trung (H6 Minh Tho va nnk. 2014).

Bdng 1. Twong quan Yo, Mo va Qe véi lwgng mwa (R), béc hoi (E) thoi ki nén (2011-2014).

TT | Vung dong bang (DB) Cap twong quan Phuwong trinh twong quan stg;?g)n g
1 bB. Q Nam- BN Yo mua mwa ting gh v&i lwgng mwa Yo =-76,791R + 5108,5 R*=0,7354
2 bB. Q Nam- BN Yo muia khé ting gh v&i béc hoi Yo =-7,0298E + 873,62 R*=0,6979
3 PB. Q Nam- DN Mo mla mwa ting gh v&i lwong mua Mo =-2,4359R + 162,1 R*=0,7358
4 DPB. Q Nam- DN Mo mua kho ting gh véi béc hoi Mo =-0,2026E + 25,54 R?=0,7629
5 PB. Q Nam- BN Yo mua mwa ting gp vé&i lwgng mwa Yo =0,1814R + 35,13 R?=0,7841
6 PB. Q Nam- BN Yo mua kho ting gp véi béc hoi Yo =4,2618E - 202,63 R?=0,6904
7 PB. Q Nam- BN Mo mua mwa ting gp v&i lwgng mua Mo =0,0057R + 1,12 R?=0,7833
8 PB. Q Nam- BN Mo mua kho ting gp véi béc hoi Mo = 0,0999E - 3,28 R?=0,7767
9 PB. Quang Ngii Yo muia mwa ting gh v&i lwong mua Yo = 0,4329R + 34,85 R*=0,7816

10 PB. Quang Ngii Yo mua kho ting gh véi lwgng muwa Yo = 3,2008R - 22,20 R*=0,8196

11 DB. Quang Ngdi Mo mua mwa ting gh véi lwgng mua Mo =0,0138R + 1,09 R*=0,7744

12 DB. Quang Ngdi Mo mua kho ting gh véilwong mwa Mo =0,1014R-0,71 R*=0,8193

13 DB. Quang Ngii Yo mua mwa ting gp v&i lwgng mwa Yo =0,8012R - 29,715 R?=0,8785

14 DB. Quang Ngii Yo mua kho ting gp véi lwong mwa Yo =0,289R + 94,062 R?=0,7166

15 DB. Quang Ngii Mo mua mwa ting gp v&i lwgng mua Mo = 0,0254R - 0,944 R?=0,878

16 PB. Quang Ngii Mo muia kho ting gp véi lwvgng muwa Mo = 0,0092R + 2,983 R*=0,7157

17 PB. Binh Pinh Yo mila mua ting gh véi lwong mua Yo=0,1513R + 110,82 R?=0,6987

18 PB. Binh Dinh Yo mua kho ting gh véi lwong muwa Yo =1,0929R + 84,7 R?=0,7613

19 PB. Binh Dinh Mo mua mwa ting gh v&i lwgng mua Mo =0,0045R + 3,612 R?=0,7121

20 PB. Binh Dinh Mo mua kho ting gh véi lwong mua Mo =0,0437R + 1,936 R?=0,7399

21 PB. Binh Pinh Yo muia mwa ting gp v&i lwgng mua Yo=1,3134R-187,31 R*=0,9813

22 DbB. Binh Pinh Yo mua kho ting gp véi lwong muwa Yo=0,4411R + 125,42 R*=0,7264

23 PB. Binh Pinh Mo mua mwa ting qp v&i lwgng mua Mo = 0,042R - 6,0341 R*=0,9798

24 PB. Binh Pinh Mo mua kho ting gp véi lwong mua Mo =0,0141R + 3971 R*=0,7274

25 DB. Pha Yén Yo muia mwa ting gh v&i lwgng mwa Yo =0,7394R + 20,254 R?2=0,9778

26 DB. Phi1 Yén Yo mua kho ting gh véi lwong mwa Yo =1,4499R + 106,39 R?=0,7145

27 DB. Phi1 Yén Mo mua mwa ting gh v&i lwvgng mua Mo = 0,0255R - 0,4439 R?=0,7713

28 DB. Phi1 Yén Mo mua kho ting gh véi lwong mwa Mo = 0,0459R + 3,3779 R?=0,7243

29 DB. Phi1 Yén Yo muia mwa ting gp véi lvgng mwa Yo =0,2892R + 71,943 R?=0,7204

30 DB. Phu Yén Yo mua kho ting gp véi lwong mwa Yo =0,9483R + 80,904 R?=0,7169

31 DB. Phi1 Yén Mo mlia mwa ting gp v&i lwong mua Mo =0,0126R + 0,6579 R?=0,7228

32 DB. Phi1 Yén Mo muia kho ting gp véi lwgng muwa Mo =0,0207R + 3,5486 R?=0,7377
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Bdng 2. Lép dong chdy Yo dw bdo (%) tdng qgh dén nam 2100 DB Qudng Nam (QN).

Théng s6 TCN/Vung/thoi ki | 2020 | 2030 | 2040 | 2050 | 2060 | 2070 | 2080 | 2090 | 2100
Yo-gh/Quang Nam/muakhé | 0,76 | 0,76 | 0,76 | 0,76 | 0,76 | 0,76 | 0,76 | 0,76 | 0,76
Yo-gh/Quang Nam/muamwa | 1,15 | 1,16 | 1,18 | 1,19 | 1,20 | 1,21 | 1,22 | 1,23 | 1,24
Yo(mm) TUONG QUAN GIT'A Yo NEN VA Yo DUBAO TANG gh QUANG NAM
300.0
250.0 -
200.0 2.22
150.0
100.0
=Yo d bao

50.0 - ~Yo nén

2020 2030 2040 2050 2060 2070 2080 2090 2100 Theigian

Hinh 2. Twong quan gitka Yo nén va Yo dw bdo cta tdng qh, PB Qudng Nam.

Bdng 2a. Lép dong chdy Yo dw bdo (%) ting qh dén ndm 2100 cdc ddng bang.

Thong s6 TCN/Ving/thoi ki | 2020 | 2030 | 2040 [ 2050 [ 2060 [ 2070 | 2080 | 2090 [ 2100
Yo-gh/Pa Ning/miakhé | 0,95 | 0,96 | 0,96 | 0,97 | 097 | 098 | 098 | 098 | 0,99
Yo-gh/PaNing/miamwa | 1,06 | 1,05 | 1,03 | 1,02 | 1,01 | 1,00 | 099 | 0,98 | 0,97

Yo-gh/Quang Ngii/muakho | 0,96 | 096 | 0,96 | 096 | 095 [ 0,95 | 095 | 095 | 0,95

Yo-gh/Quang Ngdi/miamua | 1,38 | 1,39 | 141 | 143 | 144 | 146 | 147 | 148 | 149

Yo-gh/Binh Dinh /muakhé | 0,62 | 0,62 | 062 | 062 | 062 | 061 | 061 | 0,61 | 0,61

Yo-gh/Binh Dinh/miamuwa | 1,59 | 1,60 | 1,61 | 1,63 | 1,64 | 1,65 | 1,66 | 1,67 | 1,68
Yo-gh/Phti Yén /miakhé | 0,84 | 0,84 | 0,84 | 0,84 | 0,83 | 0,83 | 0,83 | 0,83 | 0,83
Yo-gh/Phti Yén /miamwa | 1,36 | 1,38 | 1,39 | 141 | 1,43 | 144 | 146 | 147 | 148

Bdng 2b. Lép dong chdy Yo dw bdo (%) tdng qp dén ndm 2100 cdc dong bdng.

Théng s6 TCN/Vung/thoi ki 2020 | 2030 | 2040 |2050| 2060 | 2070 | 2080 | 2090 | 2100
Yo-gp/Q.Nam-DNang/mua kho 0,9 0,9 0,9 091 09 10909 09| 09
Yo-qp/Q.Nam-DN&ng/mua mua 0,99 1,0 1,0 1,1 ] 11 1,2 1,2 |13 ] 13

Yo-gp/Quang Ngii/mua kho 066 | 066 | 065 065|065 | 065065065 065

Yo-gp/Quang Ngii/mua mwa 1,11 | 112 ] 1,13 | 1,14 1,15 | 1,16 | 1,17 | 1,17 | 1,18
Yo-gqp/Binh Pinh /mua kho 085 /085|085 [085)084 084|084 084 084
Yo-qp/Binh Pinh/mua mwa 1,27 1128 ] 130 | 1,31 133|134 | 136|137 1,38

Yo-qp/Phu Yén /mua khd 065 | 065] 065 064 064 | 064 | 064 | 064 0,64
Yo-gqp/Pht Yén /mua mwa 1,06 | 1,06 | 1,07 | 108 | 1,09 | 1,10 | 1,11 | 1,11 | 1,12

3. Két qua nghién ciru va thao luin

3.1. Tdac dong ciia bién doi khi hdu dén dong
chdy nwérc dwoi dit (Yo) (Ho Minh Tho va nnk,

2014)

Dong chdy nwéc dwédi dat Yo dworc xac dinh,
tinh to4n chi yéu theo ti liéu quan tric muc nuéc
trong 16 khoan, v&i 45 16 khoan quan tric cAc tAng
chira nwéc Holocen va Pleistocen ving ven bién
mién Trung tir DA Nang dén Phu Yén thoi ki nén
(2011- 2014).
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DPEé danh gid tic dong cia BDKH dén dong
chdy NDD ctia cic tAng chira nwérc, can cir vao két
qua va do6 thi twong quan gitra Yo dw bao cac thoi
ki 2020-2100, két qua Yo thoi ki nén dé so sanh
danh gia sy tang gidm Yo dw bao theo thoi ki va
theo mtia mwa va kho cda cac ting chira nwéc gh
va gp. Két qua trinh bay tac dong cia BDKH dén
Yo lan lwot theo thi tw cic ting chira nuwée gh, gp
va theo 4 dong bang tir Da Ndng dén Phu Yén.

Do khudn kho ctia bai bdo, nén chi trinh bay
cu thé bang két qua va d6 thi minh hoa ctia mét
tang chitra nwéc thudc mot dong bang, vi du: Tac
déng cia BDKH dén dong chdy NDD ting gh cta
ddng bang Quang Nam; két qua ctia cic ddong bang
con lai trinh bay & dang bang tong hop (Bang 2a
va 2b).

Do thi twong quan giita Yo tAng gh dong bang
Quang Nam (QN) thoi ki nén véi Yo dw bdo twong
trng véi kich ban A2 cho thay vé mtia mwa Yo tang
1,15-1,24%; vé mua kho Yo gidm déu 0,76% sudt
thoi ki 2020-2100, nhw vay lwgng ting dong chay
mua mua 1én hon lwgng gidm dong chdy vé mua
kho (Hinh 2 va Bang 2).

3.2. Tdc dong cua bién doéi khi hdu dén mé dun
dong chdy NDP (Mo) (H6 Minh Tho va nnk,
2014).

M6 dun dong ngdm Mo dwgc xac dinh, tinh

Mo
I/skm?)
]6 0

toan chu yéu theo tai liéu quan tric muc nuéc
trong 16 khoan, véi 45 16 khoan quan tric cac tAng
chtra nwéc Holocen va Pleistocen viing ven bién
mién Trung tir DA Nang dén Phu Yén thoi ki nén
(2011- 2014).

DbEé danh gia tac dong cia BDKH dén Mo cda
cac tang chira nwéc, can cr vao két qua va do thi
twong quan gitta Mo dw bao cac thoi ki 2020-
2100, két qua Mo thoi ki nén dé€ so sanh danh gia
sw tang gidm Mo du bao theo thoi ki va theo mua
mua va kho cta cac tAng chira nwdc gh va gp. Két
qua tac dong cuia BDKH dén Mo lan lwgt theo thi
tw cac tAng chira nwée gh, gp va theo 5 dong bang
tir Da Ndng dén Phu Yén.

Do khuon khé ctia bai bdo, nén chi trinh bay
cu thé bang két qua va d6 thi minh hoa ctia mét
tAng chira nuéec thudc mot dong bang, vi du: Tac
dong ctia BDPKH dén modun dong chay NDP ting
gh clia dong bang Quang Ngii, két qua clia cac
ddng bang con lai trinh bay & dang bang téng hop
(Bang 3a va 3b).

D06 thi twong quan gitta Mo tAng gh ddng bang
Quang Ngii thoi ki nén véi Mo dw bao twong (g
v6i kich ban A2 cho thiy vé mua mwa Mo ting
1,17-1,22% thoi ki 2020-2030 va 2080-2090; vé
mua kho Mo gidm 0,84-0,81% suot thoi ki 2020-
2100, nhu vay lwong tang Mo mua mwa lén hon
lwong gidam Mo vé mua kho (Hinh 3, Bang 3).

TUONG QUAN GIU"A Mo NEN VA Mo DU BAO TANG ¢h QUANG NGAI

8.0

6.0

4.0

===Mo dw bdo

——Mo nén

2020 2030 2040

2050

2060

2070

2080

2090

2100 Thoigian

Hinh 3. Twong quan gitta Mo nén va Mo dw bdo ctia tdng qh, ving Qudng Ngai.

Bdng 3. M6 dun dong ngdm Mo dw bdo (%) tdng qh dén ndm 2100 viing Qudng Ngdi.

Théng s6 TCN/Vung/thoi ki | 2020 | 2030 [ 2040 [ 2050 | 2060 [ 2070 [ 2080 [ 2090 | 2100
Mo-gh/Quéng Ngii/muakhd | 0,84 | 0,84 | 0,83 | 083 | 0,82 | 0,82 [ 0,82 | 081 | 0,81
Mo-gh/Quang Ngdi/miamuwa | 1,17 | 1,20 | 1,11 | 1,14 | 1,17 [ 1,19 | 1,22 | 1,12 | 1,13
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Bdng 3a. M6 dun dong ngdm Mo dw bdo (%) tdng qh dén ndm 2100 cdc dong bdng.

Théng sé TCN/Viing/thoi ki 2020 | 2030 | 2040 | 2050 | 2060 | 2070 | 2080 | 2090 | 2100
Mo-gh/Pa Nzcing/ml‘la kho 095 | 096 | 096 | 097 | 097 | 098 | 098 | 0,98 | 0,99
Mo-gh/Pa Nzcing/ml‘la mua 1,06 | 1,04 | 1,03 | 1,02 | 1,01 | 1,00 | 0,99 | 098 | 0,97
Mo-gh/Quang Nam/mua kho 076 | 0,76 | 0,76 | 0,76 | 0,76 | 0,76 | 0,76 | 0,76 | 0,76
Mo-gh/Quang Nam/mua mwa 1,0 1,0 1,01 | 1,02 | 1,03 | 1,04 | 1,05 | 1,05 | 1,06
Mo-gh/Binh Dinh /mua kho 091 1091 | 091 | 090 | 090 | 090 | 090 | 0,90 | 0,90
Mo-gh/Binh Binh/mua mwa 093 | 094 | 096 | 097 | 0,99 1,0 1,02 1,03 | 1,04
Mo-gh/Pht Yén /mua kho 08110811 081|080 | 080|080 080 (0801 0,79
Mo-gh/Pht Yén /mua mwa 1,19 | 1,21 | 1,23 | 1,25 | 1,26 | 1,28 1,30 | 1,31 | 1,32
Bdng 3b. Mé dun dong ngdm Mo dw bdo (%) ting qp dén ndm 2100 cdc dong bang.
Théng sé TCN/Viing/thoi ki 2020 2030 2040 (2050 |2060 (2070 (2080 |2090 |2100
Mo-qp/Q.Nam-BNgmg/mfla kho 0,79 | 0,79 079 {079 079 | 0,79 | 0,79 | 0,79 | 0,79
Mo-qp/Q.Nam-BNglng/ml‘la mua 1,02 | 1,02 1,03 | 1,04 | 1,05 | 1,06 | 1,06 | 1,07 | 1,07
Mo-qp/Quang Ngai/mua kho 096 | 096 | 096 | 095 | 095 | 0,95 | 0,95 | 0,95 | 0,95
Mo-qp/Quang Ngii/mua mua 1,0 1,01 | 1,02 | 1,02 | 1,03 | 1,04 | 1,04 | 1,05 | 1,05
Mo-qgp/Binh Dinh /mua kho 087 | 087 | 087 | 086 | 086 | 085 | 0,85 | 0,85 | 0,84
Mo-gp/Binh Dinh/muia mwa 1,19 | 1,20 1,21 | 1,23 | 1,24 | 1,26 | 1,27 | 1,28 | 1,29
Mo-gp/Phu Yén /mua kho 0,77 | 0,77 | 0,77 | 0,77 | 0,77 | 0,77 | 0,77 | 0,76 | 0,76
Mo-gp/Phu Yén /mua mwa 1,0 1,01 1,02 | 1,03 | 1,04 | 1,05 | 1,07 | 1,07 | 1,08
Bdng 4. Trir Iwong ddng tw nhién Qe dw bdo (%) tdng qp dén nadm 2100 viing Binh Dinh.
Théng s6 TCN/Ving/thoi ki 2020 | 2030 | 2040 | 2050 | 2060 | 2070 | 2080 | 2090 | 2100
Qe-qp/Binh Pinh/mua kho 0,09 | 009 | 008 | 0,08 | 0,08 | 0,08 | 0,08 | 0,08 | 0,08
Qe-qp/Binh Pinh/mua mwa 1,17 | 1,18 | 1,19 | 1,21 | 1,22 | 1,23 | 1,24 | 1,25 | 1,26
Bdng 4a. Triv lwong déng tw nhién Qe dw bdo (%) tdng qh dén ndm 2100 cdc dong bdng.

Théng sé TCN/Ving/thoi ki 2020 | 2030 | 2040 | 2050 | 2060 | 2070 | 2080 | 2090 | 2100
Qe-gh/Pa Nang/mua kho 091 | 092 | 092 | 093|093 | 094 | 094 | 094 | 095

Qe -gh/Pa Nang/mua mua 1,24 | 1,23 1,22 | 1,20 | 1,19 | 1,17 | 1,16 | 1,15 | 1,14
Qe -gh/Quang Nam/mua khé 089 089 | 089 | 089 |08 |08 | 089 | 0,89 | 0,89
Qe -gh/Quang Nam/mua mwa 1,0 1,01 | 1,02 | 1,03 | 1,04 | 1,04 | 1,05 | 1,06 | 1,06
Qe -gh/Quang Ngii/mua kho 069 | 069 | 069 | 0,69 | 0,68 | 0,68 | 0,68 | 0,68 | 0,68
Qe -gh/Quang Ngdi/muamwa | 1,35 | 1,36 | 1,37 | 1,38 | 1,40 | 141 1,41 1,42 | 1,43
Qe -gh/Binh Pinh /mua kho 051 |051| 051 (051|051 051]| 051 | 051 ] 0,51
Qe -gh/Binh Pinh/mua mwa 0,97 | 098 | 0,99 1,0 1,0 1,0 1,01 | 1,01 | 1,01
Qe -gh/Phu Yén /mua khé 1,34 | 1,33 1,32 | 1,32 | 1,32 | 1,32 1,32 1,33 | 1,33

Qe -gh/Phu Yén /mua mwa 1,37 | 1,39 | 141 | 1,43 | 1,45 | 1,47 | 1,48 1,50 | 1,51

Bdng 4b. Triv lwong ddng tw nhién Qe du bdo (%) tdng qp dén ndm 2100 cdc dong bdng.

Thoéng s6 TCN/Vung/thoi ki 2020 | 2030 | 2040 | 2050 | 2060 | 2070 | 2080 | 2090 | 2100

Qe -qp/Q.Nam-PNang/muakhd | 0,83 | 0,83 | 0,83 | 0,83 | 0,83 | 0,83 | 0,83 | 0,83 | 0,83
Qe -gp/Q.Nam-DN&ng/mua mua 1,27 1,28 | 1,28 | 1,29 | 1,30 | 1,31 | 1,31 | 1,32 | 1,32
Qe -qp/Quang Ngai/mua khd 0,70 | 0,70 | 0,70 | 0,69 | 0,69 | 0,69 | 0,69 | 0,69 | 0,69

Qe -gp/Quang Ngii/mua mwa 1,11 1,12 | 1,13 | 1,14 | 1,15 | 1,16 | 1,17 | 1,17 | 1,18
Qe -qp/Phu Yén /mua kho 0,83 082 (08210820821 0821]082]082]0,82

Qe -qp/Phud Yén /mua mwa 0,99 1,0 | 1,01 | 1,01 | 1,02 | 1,03 | 1,04 | 1,04 | 1,05
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Qe TUONG QUAN GIUA Qe NEN VA Qe DU BAO TANG qp BINH PINH
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Hinh 4. Twong quan gitra Qe nén va Qe dw bdo ctia tdng qp, viing Binh Dinh.

2060

3.3. Tdac dong ciia BDKH dén triv lwong dong tw
nhién NDD (Qe)

(H6 Minh Tho va nnk, 2014) Trit lwong dong
tw nhién nwéc dwdi dat Qe dwoc xac dinh, tinh
toan chu yéu theo tai liéu quan trdc muc nwéc
trong 16 khoan, v&i 45 16 khoan quan tric cic tAng
chira nwéc Holocen va Pleistocen viing ven bién
mién Trung tir DA Ndng dén Phu Yén thoi ki nén
(2011- 2014).

DEé danh gia tic dong cia BDKH dén Qe cua
cac ting chra nuwdre, can cr vao két qua va do thi
twong quan gitra Qe dw bao cac thoi ki 2020-2100,
két qua Qe thoi ki nén dé so sanh danh gia sw tang
giam Qe dy bao theo thoi ki va theo mua mwa va
kho ctia cic tAng chira nwée gh va gp. Két qua tac
déng ctia BDKH dén trir lwgng dong tw nhién Qe
lan lwot theo thir ty cac tAng chira nwée gh, gp va
theo 5 dong bang tir Da Nang dén Phu Yén.

Do khudn kho ctia bai bdo, nén chi trinh bay
cu thé bang két qua va d6 thi minh hoa ctia mét
tang chitra nwéc thudc mot dong bang, vi du: Tac
déng cia BDKH dén trir lwgng dong tw nhién nwéc
duéi dat Qe tAng gp clia ddng bang Binh Dinh, két
qua cua cac dong bang con lai trinh by & dang
bang tong hop (Bang 4a va 4b)

Do thi twong quan gitra Qe tAng qp ddng bang
Binh Dinh thoi ki nén véi Qe du bao twong ing véi
kich ban A2 cho thiy vé muia mwa Qe ting 1,17-
1,26%; vé mua kho Qe gidm 0,8-0,9% sudt thoi ki
2020-2100, nhw vay lwgng tang Qe mua mwa lén
hon lwgng giam Qe vé mua khé (Hinh 4, Bang 4).

4. Két luan va Kién nghi

4.1. Két ludn

=—Qedw bio
—=Qe nén

246

2070 2080 2090 2100 Theoigian

Trong khudn kho bai bio rat ra mét sé két
luan chinh sau:

- Panh gia tc dong cua BDKH dén trit lwong
NDD viing ven bién mién Trung (tir Da Ndng dén
Phu Yén) la danh gia tic dong cia cac yéu to lwong
mua, lwong boc hoi cia BPKH dén cac thong s6 co
ban cua NDD: 16p dong chay (Yo), mdé dun dong
ngam (Mo) va trit lwong dong tw nhién (Qe). bé
thé hién bang dinh lwong cac tic ddng nay ching
ta so sanh cac thong s6 Yo, Mo va Qe thoi ki nén
v&i cac thong s6 Yo, Mo va Qe du bao thoi ki tir
2020-2100.

- Tir két qua quan trac muc nuéc dudi dit cia
45 cdng trinh quan tric cic ting chita nwéc
Holocen va Pleistocen vung ven bién mién Trung
tir DA Nang dén Phu Yén, dé xac dinh cac thong s6
Yo, Mo va Qe thoi ki nén theo 2 muia muwa va kho.
Thoi gian ¢6 s6 liéu quan trac tai nguyén nudéc
dwdi dit dé tinh toan cac thong s6 NDD la khoang
thoi ki nén trong nghién cru nay: ttr nam 2011-
2014.

- Trén co s& két qua quan trac muc nuwdc dudi
dat cua 45 cong trinh quan trac cac tAng chira
nuwéc Holocen va Pleistocen ving ven bién mién
Trung tir ndm 2011- 2014, dé danh gia twong
quan gitra mwc nwdc quan trac cac tAng chira nwdc
gh, gp véi cac yéu to khi twong: lwvgng mua, lvgng
béc hoi cuing thoi gian. Két quéa danh gia cho thay
twong quan gitta mwc nwéc dwdi dat voi lwong
mua va lwong bc hoi 1a quan hé déng bién, lwong
mua tang thi muc nwéc tang, lwgng béc hoi ting
thi muwc nwédc gidm. Déng thoi twong quan gitra
trir lwong déng tw nhién cac ting chira nwéc gh va
qp v6i lwgng mua va boc hoi cling déng bién.

- Tlr két qua twong quan gitra cac thong sb
NDB: Yo, Mo va Qe véi cac thanh phén lwong mura,
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bdc hoi thoi ki nén 2011-2014, da xac dinh cac
thong s6 Yo, Mo va Qe dv bao thoi ki 2020-2100
cla cac tang chira nwée gh, gp twong ing véi Kich
ban A2 theo mlia mwa va mua kho; Pay 1a két qua
Yo, Mo va Qe dw bao ttr nam 2020- 2100 cta cac
tAng chira nwéc gh, gp dwoc xac dinh lan dau tién
& vung ven bién mién Trung.

- Tac déng ctia BDKH dén dong chay Yo ting
gh vung ven bién mién Trung theo 2 mua mwa va
kho cho thiy: vé mua mwa da phan la Yo tang bién
thién tr 0,76-1,6% thoi ki 2020-2060 va giam 1-
1,35% thoi ki 2070-2100 hodc ngwoc lai, hodc
tang bién thién tir 0,5% - 1,6% suét thoi ki 2020-
2100. Vé mua kho da phan la Yo giam; Yo giam 1-
1,39% su6t thoi ki 2020-2100, hodc ting giam
gitra va dau ki tir 1-2,4%.

- Tac déng ctia BPKH dén dong chay Yo ting
gp vung ven bién mién Trung theo 2 mua mwa va
kho cho thay: vé miia mwa da phan la Yo tang bién
thién tir 0,61-1,8% thoi ki 2020-2050 va giam
0,89- 1,5% thoi ki 2060-2100 hodc ngworc lai, hoac
tang bién thién tir 1,1% - 1,78% suot thoi ki 2020-
2100. Vé mua kho da phan la Yo giam; Yo giam 1-
1,9% suét thoi ki 2020-2100, hodc ting giam gitra
va dau ki tir 1-2,5%.

- Tac dong ctia BDKH dén mo dun dong chay
Mo ting gh viing ven bién mién Trung theo 2 mua
mua va kho cho thiy: vé mua mwa da phan 1a Mo
tang 1-1,6% thoi ki 2020-2060 va giam 0,86-1,3%
thoi ki 2070-2100; vé mua khd Mo giam 0,9-1,4%
sudt thoi ki 2020-2100, hodc tang bién thién ti
1,1-1,6%; suét thoi ki 2020-2100, dbi khi tang
giam gitra va dau ki tir 1,5-2,6%.

- Tac dong ctia BDKH dén mo dun dong chay
Mo ting gp vung ven bién mién Trung theo 2 mua
mua va kho cho thiy: vé mua mwa da phan 1a Mo
tang 1,1-2,2%; thoi ki 2020-2100 va giam 1-2,1%
thoi ki 2070-2100; vé mua khd Mo giam 1,3-1,6%
sudt thoi ki 2020-2100, hodc ting giam gitra va
dau ki tir 1,8-2,1%.

- Tac dong cua BDKH dén trir lwong dong tw
nhién Qe ting gh ving ven bién mién Trung theo
2 mua mwa va khé cho thiy: vé miia mwa da phan
1a Qe tang tir 1,5-1,9%; vé mua khé Qe giam 1,1-
2,2% su6t thoi ki 2020-2100; hodc vé mua mua
Qe gidm 0,8- 1,3% thoi ki 2020-2040 va tang 1,1-
1,9% thoi ki 2050-2100; vé mua khé Qe giam 0,9-
2,3% sudt thoi ki 2020-2100.

- Tac dong cua BDKH dén trir lwong dong tw
nhién Qe ting qp vung ven bién mién Trung theo

2 mua mwa va khé cho thay: vé mtia mwa da phan
la Qe tang 0,86- 1,8%; vé mua kho Qe gidm 1-2,1%
sudt thoi ki 2020-2100; hodc mua mwa Qe ting
1,6- 2,6%; vé muia kho Qe gidm 1,4-2,1% sudt thoi
ki 2020-2100.

4.2. Kién nghi

- b€ danh gia tic dong cua BDKH dén trir
lwgng NDD thi cin phai c6 tai liéu quan trac muc
nuéc dwdi dat, quan trac khi twong tai cac viing
can danh gia tic dong madi cho két qua dang tin
cay.

- Xay dwng bo chi s6 nén cta tai nguyén NDD
theo cic ting chira nwére lanh thé Viét Nam, dé lam
co s& cho danh gia tic dong ctia BDKH noi riéng va
cac tac déng khac ndi chung dén tai nguyén NDD,
nhim phuc vu linh virc quy hoach phan b6 va bao
vé, khai thac str dung bén vitng NDP.
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ABSTRACT

Evaluating impact of climate change to groundwater resources in the
middle coastal area (from Da Nang to Phu Yen)

Tho Minh Ho 1, Nghia Chi Nguyen 2, Thuy Van Ho 3, Mau Dang Nguyen 4, Quan Anh Tran >
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The paper presents the results of research project and assessment impacts of climate change on the
balance (Yo) of groundwater, groundwater module (Mo) and natural groundwater reserve (Qe). The
study identified groundwater parameters: Yo, Mo and Qe in the baseline time (2011- 2014) of the study
area. Based on the evolution of groundwater parameters with time, we determine the correlation
equations between the Yo, Mo with rainfall factors and evaporation quantity extracted from climate
change scenario. Using the correlated equations, the groundwater parameters Yo, Mo, and Qe of period
from 2020 to 2100 are calculated. From the diferrence between the varials of Yo, Mo and Qe of the
baseline period (2011-2014) and forecast period (2020-2100) showing the effected of climate change on
grounwater flow. The results of the study for the Central Coast (from Da Nang to Phu Yen) showing that
the Yo, Mo and Qe capacity of the two aquifers Holocene (gh) and Pleistocene (qp) are affected by climate
change. Flow rate Yo in rainy season and dry season of the aquifer gh and qp are decrease by 2100 but
higher from 0.91 to 1.37%, or 1.22 to 1.68%, or 0.2-0.69% compared to the baseline period. Mo module
in the rainy season and dry season of the aquifer gh and qp is expected to change from 0.86 to 1.08% by
the year 2100, highest 0.91 to 1.32%, Lowest 0.77-0.81% compared to the baseline period. Qe of the gh
and gp decline by 2100, but increase from 0.91 to 1.24% in the dry season and from 1.33 to 1.51% or
0.51-0.7% when compared to the base period.



