DOI: 10.36335/VNJHM.2020(711).1-13 BAI BAO KHOA HOQC

NGHIEN CUU PANH GIA RUI RO PEN TAI NGUYEN
NUOC MAT DO BIEN POI KHi HAU;
AP DUNG CHO TINH QUANG NGAI

Bui Dirc Hiéu', Huynh Thi Lan Hwong?, Nguyén Thi Liéu?,
Ping Quang Thinh2, Bé Ngoc Diép>

Tém tit: Nghién ciru phirong phdp danh gid riii ro do bién doi khi hdu (BPKH) dén tai nguyén
nede mdt tinh Quang Ngdi sé phan dnh dwoc tac dong cia bién doi khi hgu dén tai nguyén nudce o
hién tai va twong lai. Bai béo trinh bay phwong phép danh gid riii ro do BDKH dén tai nguyén nueée
mdt tinh Qudang Ngdi theo cdch tiép cdn méi ciia IPCC véi cdc thanh phan tao nén riii ro, bao gom:
Hiém hoa (Hazard), PJ phoi 19 (Exposure) va tinh dé bi ton thwong (Vulnerability) trén co s¢ sir
dung mé hinh todn va sé liéu thong ké tinh d@é tinh todn gid tri rii ro do bién doi khi hdu dén tai
nguyén miwde mdt tinh étinh Quang Ngdi. Két qua tinh todn rii ro trong thoi diém hién tai la 0,33
va twong lai theo kich ban bién doi khi hdu la 0,35 va dwoc danh gia ¢ mire thap. Két qua ciia bdi

bao co thé lam co so cho cong tdac quy hoach tai nguyén nudc cap tinh Qudang Ngadi va cdc noi dung

lién quan.

Tir khoa: Rui ro, bién doi khi hdu.tdi nguyén nuwde mdt, Quang Ngd.

Ban Bién tap nhan bai: 08/2/2020

1. Mé dau

Trong bdi canh bién d6i khi hau, mot trong
nhiing Iinh vuc chiu tac dong manh mé nhét 1a
tai nguyén nudc. Tac dong tiéu cuc cia BDKH
dén tai nguyén nudc vé ca sé luong va chét
lugng nhu 1am thay ddi hé s6 dong chay, qua
trinh bdc thoat hoi, nhu cau sir dung nudc cho
sinh hoat va san xut ctia con nguoi... Cac tac
dong nay s€ ngay mot gia tang do anh hudng ctua
BDKH.

Trén thé gioi, mot sb nghién ctru da chi ra
phuong phap danh gia rui ro lién quan, trong do
phai ké dén:

Trong Bao céo danh gia lan tht 5, phan 2 vé
tac dong, thich Gmg va tinh d& bi ton thuong,
IPCC,2014 [14] da xay dung so d0 hé thong vé
twong tic gitra cac hgp phan tao ra rui ro gdm hé
théng khi hau tu nhién, mirc d6 phoi bay va tinh
dé bi ton thuong (hinh 1). Pay duoc coi la khung
khai niém hoan chinh cho viéc nghién ctru va
danh gia rui ro do BDKH. Khung nay gdm hai
n6i dung chinh: cac yéu té cau thanh rui ro va

Ngay phan bién xong: 12/3/2020

Ngay dang bai: 25/3/2020

cac tac nhan anh huong dén cac yéu té nay. Cac
yéu t6 cdu thanh rui ro trong khung khai niém
nay bao gobm H, E va V. Céc tac nhan anh huong
dén cac yéu té nay duoc chia thanh hai loai: cac
tac nhan vé& mat khi hau va cac qua trinh kinh té
xd hoi. Vé mat khi hau, khung khai niém chi ro
viéc cAn xem xét ca cac dao dong tu nhién (cuc
doan va thién tai khi hau) va cac yéu to tac dong
cua BDKH do anh hudéng ctua con nguoi, dugc
st dung dé xac dinh hiém hoa trong qua trinh
danh gia rai ro. Trong khi d6 vé& mat kinh té-xa
hoi (phi khi hau), cac kich ban phat trién kinh té-
xa hoi, cac hanh dong img pho v&i BPKH (thich
ung va giam nhe) cung voi kha nang quan tri
chinh 12 nhitng yéu t can thiét dé xac dinh mirc
d6 phoi bay va tinh dé bi t6n thuong trude cac
hiém hoa khi hau.

Theo d6, cac hop phan cua rui ro duoc hiéu
nhu sau:

Risk (Rii ro): Tiém ning xay ra cac hau qua
ma & do nhitng thtr c6 gia tri dang bi de doa va
Kkét qua 1a khong chic chin, nhan biét dugc su
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da dang cua cac gia tri. Rui ro thuong dai dién
cho x4c suét xay ra cac su kién hodc xu hudng da
hiém hoa do cac tac dong néu nhiing sy kién
hoic xu hudng nay xay ra. Rui ro 1a két qua tir sy
tuong tac cua tinh dé bi ton thuong, d6 phoi 19,
va hiém hoa. Thuét ngtr rui ro dugc su dung chu
yéu dé chi cac cac rui ro do tac dong cua bién
d6i khi hau.

Hiém hoa (Hazard): Sy xuét hién tiém nang
cua mdt sy kién hodc xu hudng hodc tac dong
vat Iy do thién nhién hoac con nguodi gay ra co
thé gdy chét ngudi, thwong tat hodc cac tic dong
strc khoe khac, cling nhu thiét hai va méat mat ddi
Va1 tai san, co so ha tﬁng, sinh ké, cung cfip dich
vy, h¢é sinh thai va tai nguyén moi truong. Thuat
ngit hiém hoa thuong dé cap dén cac su kién
hodc xu hudng lién quan dén khi hau hodc tac
dong vat ly.

Tac dong (Impacts): Thuat ngit cac tac dong
duoc str dung cha yéu dé chi cac tac dong 1én cac
hé théng tu nhién va con ngudi cua cac su kién
thoi tiét va khi hau khic nghiét va bién doi khi
hau. D6 1a cac tac dong dén cude séng, sinh ké,
stic khoe, hé sinh thai, kinh té, xa hoi, van hoa,
dich vu va co so ha tﬁng do sy twong tac cua bién
d6i khi hau hodc céac su kién khi hau nguy hiém
xay ra trong mot khoang thoi gian cu thé va tinh
dé bi ton thuong ctia mot xa hoi hoac hé théng bi
phoi bay. Tac dong cta bién d6i khi hau ddi véi
cac hé théng dia vat ly, bao gém It lut, han han
va nudc bién dang, 13 mot tap hop céc tic dong
duoc goi la tac dong vat 1y.

Mirc d¢ phoi 1§ (Exposure): Su hién dién
cua con nguoi, sinh ké, loai hodc hé sinh thai,
chirc nang moi trueong, dich vu va tai nguyén, co
s6 ha t?mg, hodc tai san kinh té, x3 hoi hodc van
héa & nhitng noi va méi trudng c6 thé bi anh
huong xau.

Tinh d& bi ton thwong (Vulnerability): Xu
hudng hodc khuynh huéng bi anh huéng xau.
Tinh dé bi ton thuong bao gdm nhiéu khéi niém
va yéu t6 bao ham sy nhay cam hodc man cam
v6i hiém hoa va thiéu kha ning d6i pho va thich
ung.

D¢ nhay cam (Sensitivity): Muc d6 ma mot
hé thong hodc loai bi anh hudng bét loi hodc c6
lgi do dao dong hodc bién ddi khi hau. Tac dong
¢6 thé truc tiép (nhu: thay d6i mua vu dé tmg pho
v6i thay d6i trong gia tri trung binh, pham vi
hodc d6 bién thién ctia nhiét d) hodc gian tiép
(VD: thiét hai gay ra do ting tdn suét 1l viing ven
bo do nude bién dang).

Kha ning d6i phé (Coping capacity): Kha
nang cua con ngudi, to chirc va hé thong sir dung
cac k¥ nang, gia tri, tin ngudng, tai nguyén va co
hoi ¢6 sin dé giai quyét, quan 1y va khic phuc
cac diéu kién bét loi trong ngan han dén trung
han.

Kha néang thich @ng (Adaptive capacity):
Kha ning cua cac hé thdng, t6 chirc, con ngudi
va cac sinh vat khac c6 thé diéu chinh theo thiét
hai tiém tang, tan dung cac co hoi hodc tng pho
v6i hau qua.

Khi hiu

Dao ding
ur nhién

BDKH
nhan tao

Tinh dé bi 4
z 2 Qui trinh
ton thuong Kinh t ~x& hoi

Phit trién

Hanh déng
img pho

Quan tri
Mirc di phoi bay .

Phit thai va thay doi sir
dung dat

Hinh 1. So d6 hé thong vé twong tdc giita cdc hop phan tao ra riii ro [14]
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Nghién ctru cia GIZ (2017). Huéng dan vé
cach thue danh gia rai ro gdm 8 bude. Bude 1:
Chuan bi cho danh gia rui ro; Budc 2: Xay dung
cac chudi tac dong; Bude 3: Xac dinh va lya
chon cac chi s6 danh gia; Budc 4: Thu thap va
quan ly s6 liéu; Budc 5: Chuén hoa cac dit lieu
cua céc chi sd; Budc 6: Xac dinh trong s6 va tinh
toan gid trj cac chi s6; Budc 7: Tong hop két qua
tinh toan cac hop phan cia rui ro; Budc 8: Phan
tich két qua danh gia rai ro. Tur d6 xac dinh duogc
b chi tiéu phuc vu muc ti€u danh gia [5].
Chambers et va cong su. (2013) da su dung
phuong phap chudi mé hinh (bao gdm mé hinh
thity van két hgp v6i md hinh d¢ cao s6 DEM va
mo hinh khi hau toan cau) dé danh gia myuc nudc
ngém va du bdo murc thay ddi muc nude mat do
thay d6i dién tich nudc ngam dudi mit dat theo
cac kich ban BDKH [4]. Khung danh gid rti ro
do BPKH nay gdm 3 phan: Phan 1: Thiét 1ap bbi
canh; Phan 2: Panh gia rui ro: xac dinh hiém
hoa, muc do phoi bay va tinh DBTT, danh gia
hiéu qua va danh gia rti ro; Phan 3: Xu ly (khic
phuc rui ro).

O Viét Nam, nghién curu ndi bat lién quan dén
danh gia rai ro phai ké dén nhu: Bao cdo dic biét
ctia Viét Nam vé quan 1y rui ro thién tai va cac
hién twong cuc doan nhiam thuc day thich ung
véi BDKH (SREX Viét Nam) [14]. Bao cao da
phan tich va danh gia céac hién tugng cuc doan,
tac dong cua chung dén moéi truong tu nhién,
kinh té-x4 hoi va phat trién bén virng cua Viét
Nam; su bién d6i cua cac hién tugng khi hdu cuc
doan trong tuwong lai do BDKH; su tuong tac
giita cac yéu tb khi hau, méi truong va con ngudi
nham muc tiéu thuc day thich tng véi BDKH va
quan ly rui ro thién tai va céc hién tuong cuc
doan ¢ Viét Nam. Trong do, quan 1y rui ro thién
tai va thich ung v6i BDKH da dugc phan tich tir
cac kinh nghiém véi cuc doan khi hau trong qua
khur.

Nam 2015, Huynh Thi Lan Huong (2015) da
thuc hién dé tai “Nghién ctru phat trién bo chi s6
thich tmg vé6i bién d6i khi hau phuc vu cong tac
quéan Iy nha nude vé bién doi khi hau”. Trong do,
bd chi s6 vé tinh trang dé bi ton thuong do
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BDKH gdm 3 hop phan vé mirc do phoi bay (5
chi sé), dd nhay cam (9 chi sé) va kha nang thich
tmg (5 chi s6) [6].

Nguyén Pirc Huynh (2016), trong nghién ctru
vé& Nhan dién cac rui ro cua bién dbi khi hau anh
huong t6i cac hoat dong ciia cong nghiép dau khi
d3 gi6i thiéu cac dang ruai ro chinh cua bién dbi
khi hau, phan tich anh hudéng cua cac rui ro do
t6i sy phat trién cta cong nghiép dau khi nhu:
rii ro bién d6i khi hau vat Iy; i ro phép 1y; rii
ro thi truong va cong nghé, tir d6 cung cip cai
nhin téng quan vé nhiing tac dong, mot s6 rui ro
ma cac cong ty dau khi da phai d6i mat va lam
n6i bat mot sb cach thirc ma cac cong ty dau mo
va khi d6t c6 thé dap tng trong diéu kién BDKH
[10].

Nhu vy, c6 nhan thay trén pham vi toan thé
gidi cling nhu ¢ Viét Nam d c6 nghién ciru vé
rui ro do BDKH, tuy nhién mtc do nghién ctru
danh gia ¢ cac khia canh khac nhau theo mot )
huéng nhu: Panh gia rui ro dén tai nguyén nudc
thong qua danh gia ton thuong; b chi sb; st
dung cac mé hinh tinh toan. Mot s6 nghién ctru
chi ra cac budc danh gid rui ro nhung chua c6
huéng dan cy thé cho linh vuc tai nguyén nudc.
Do d6 nghién ctru danh gia rui ro do BDKH theo
cach tiép can mdi cua IPCC, xem rui ro do
BDKH dbi v6i tai nguyén nudc mit 1a ham cua
ba thanh phan d6 1a Hiém hoa (H), mtic d6 phoi
bay (E) va tinh d& bi ton thwong (V). Pay 1a cach
tiép can moi vira sir dung cac chi sé theo huéng
dan ciia IPCC vé cac hop phan cua rui ro, vira st
dung cac mé hinh toan, két hop véi s6 liéu thong
ké dé tinh toan xac dinh cac gia tri cua mdi hop
phﬁn tao nén rui ro, tir d6 ¢6 mot burc tranh toan
canh vé mirc d6 rui ro do BDKH dén tai nguyén
nudc theo cac kich ban danh gia, cac dir licu can
thiét dé diéu chinh quy hoach tai nguyén nuéc
trén dia ban nghién ctru. Tai tinh Quang Ngai,
theo kich ban BPKH va nudc bién dang cho Viét
Nam duogc B Tai nguyén va Moi truong cong
bd nam 2016 [1], BDKH duoc thé hién nhu sau:
Nhi¢t d6 trung binh nam, nhi¢t d6 mua dong,
nhiét d0 mua xuan, nhiét d0 mua he, nhiét do
mua thu tai tinh Quang Ngi déu c6 xu thé ting
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& tat ca cac thoi ky cua ca hai kich ban RCP4.5
va kich ban RCP8.5 so véi thoi ky nén (1986 -
2005). Tuy nhién sy gia tang nhié¢t o theo kich
ban RCP8.5 nhiéu hon, trong d6 nhié¢t do mua
thu 13 ting nhiéu hon ca so véi cac mua khac va
so voi nhi¢t do trung binh nam. Bén canh do,
lugng mua trung binh nam va lugng mua mua
d6ng, lwong mua mua thu déu co xu thé ting &
tat ca cac thoi ky cta ca hai kich ban RCP4.5 va
kich ban RCP8.5 so véi thoi ky nén (1986 -
2005). Tuy nhién sy gia tang lugng mua theo
kich ban RCP4.5 nhiéu hon so véi kich ban
RCPS8.5, trong d6 luong mua mua dong tang
nhiéu hon va ting nhiéu nhat & cudi thé ky 21
voi muc tang 65,8 %. Theo kich ban RCP4.5
(kich ban ndng d6 khi nha kinh trung binh thap):
Vao dau thé ky 21 (nim 2030) muc nude bién
dang cho khu vuc tinh Quang Ngai khoang 13

cm (8 - 18 cm), vao gitra thé ky 21 (ndm 2050)
muc nude bién dang khoang 23 cm (14 - 32 cm)
va vao cudi thé ky 21 (ndm 2100) muc nudc bién
dang khoang 54 cm (33 - 76 cm). Néu muc nudc
bién dang 100 cm, khoang 0,86 % dién tich tinh
Quang Ngii nguy co bi ngap, tap trung chu yéu
& cac huyén ven bién nhu Pirc Pho (3,62 %),
Son Tinh (3,24 %), Tu Nghia (3,49 %). Do d6
nghién ctru danh gia rai ro do BPKH dén tai
nguyén nudc mat ¢ tinh Quang Ngai mdt mat
cung cap thong tin vé anh hudng cua bién doi
khi hau dén tai nguyén nudc mat trong ca hién tai
va tuong lai, mat khac chi ra nhitng rii ro ma tai
nguyén nudc mit cia tinh s& phai dbi mat, lam
co so cho cong tac quy hoach, quan ly tai nguyén
nude mot cach bén viing trong diéu kién bién doi
khi hau ngay cang phtrc tap nhu hién nay.

Ban do hanh chinh tinh Quang Ngai
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2. Phuwong phap nghién ciru

2.1. Thiét lap cdc chi thi trong viéc ddnh gid
riii ro do BPKH dén tai nguyén nwéc mit

Dé tién hanh danh gia rii ro do BDKH dén
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TNN mat tai tinh Quang Ngai, nghién ctru sé€ cu
thé hoa khung danh gia rii ro BDKH thong qua
viéc xay dung cac hop phan danh gia thé hién
trén céac khia canh chinh nhu: Céc hop phan lién
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quan dén Hiém hoa, murc do phoi 16 va tinh dé bi
ton thuong (d6 nhay cam va kha nang thich tmg).

- Hop phan Hiém hoa:

+ Thay dbi nhiét 46 (Thay doi nhiét d6 trung
binh nam; nhiét do tdi cao; nhiét do tdi thép;
Nhiét do ngay cao nhat Tx; Nhiét d6 ngay thap
nhat Tm; S6 ngay nong (Tx >35); S6 ngay rét
dam (s ngay co nhiét do thap nhit Tn < 15°C),
s6 ngay rét hai (s6 ngay c6 nhiét d6 thip nhat Tn
< 13 °C). Nhitng chi thi nay dugc xem la dai
lugng dic trung dau tién thé hién cho yéu td
hiém hoa tac dong dén tai nguyén nudc. Trong
rat nhiéu nghién ctru da chi ra méi lién hé giira sy
gia ting nhiét 6 anh huong dén trit luong tai
nguyén nudc théng qua thay doi trir luong dong
chay nam, dong chdy mua I, dong chay mua
can. Cac dai lugng trén dugc tinh toan thong qua
viéc str dung kich ban bién ddi khi hau cho tinh
Quang Ngai tai cac giai doan danh gia.

+ Thay do6i luong mua: Thay d6i lugng muwa
nim; Luong mua mot ngdy 16n nhit trung binh;
Luong mua 5 ngay 16n nhét trung binh; S ngay
mua trén 50mm lién tuc; S6 ngay mua 16n
(50mm < X < 100mm). Sy thay d6i luong mua
anh huong dén trir luong tai nguyén nudc thong
qua thay doi dong chay nam, dong chay mua I,
dong chay mua can cua Iuu vuc song trong dia
ban nghién ctru. Cac dai luong trén dugc xac
dinh thong qua st dung kich ban bién d6i khi hau
cho tinh Quang Ngai tai cac giai doan danh gia.

+ Thay d6i muc nuée bién dang: Pai luong
nay dic trung cho yéu té hiém hoa anh hudng
dén trir luong va chat lugng ngudn tai nguyén
nude trong khu vuc nghién cuou. Céac dai lugng
trén duogc tinh toan thong qua viéc sir dung kich
ban bién ddi khi hau va nudc bién dang nim
2016 ap dung cho tinh Quang Ngai tai cac giai
doan danh gia.

- Cdc hop phan vé Mike d phoi bay (E):

Mitrc do phoi bay trudc anh hudng cua
BDKH ddi voi tai nguyén nudc mit duge xac
dinh bao gém: bai lugng déc trung vé nguf)n
nude (mat do séng sudi); Dan sé duoc tiép can
nguf)n nuée (mat do dan sd) va cac loai hinh san
xuét co st dung tai nguyén nudc mit nhu dién
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tich dat nong nghiép (dai dién 1a dién tich trong
laa); sé lwong nha may, khu cong nghiép va sd
luong loai hinh dich vu ¢6 lién quan dén su dung
tai nguyén nudc mit, chi yéu tap trung vao hoat
dong du lich.

- Cdc hop phan vé Tinh dé bi ton thirong (V):
Xéc dinh thong qua thanh phan 14 tinh nhay (S)
va kha nang thich ung (AC). Trong do:

(1) P6 nhay cam (S): Tinh nhay dbi véi tai
nguyén nudc mat trudc nhitng tdc dong cua
BDKH bao gém cac chi thi sau:

Chi thi lién quan dén trit lugng ngudn tai
nguyén nudce 1a tong luong dong chay nim, tong
lugng dong chay mua 1 va tong luong dong
chay mua kiét, chi ) nay thé hién cho mtrc do
phong phu ciia ngudn nude, ngudn nude dén
cang phong phu thi cang dam bao muc do dap
mg cho cac nhu ciu st dung nudc trong sinh
hoat va san xuét dugc biéu thi thong qua tiém
nang ngudn nudc cua luu vuc song dic trung boi
mé dun dong chay trung binh nhiéu nam Mo (I/s-
km?) cta luu vyec.

+ Nhu cau str dung nude: Ngudn nude dic
biét quan trong ddi véi doi séng va hoat dong
san xudt ctia con ngudi. Quy mé ciia cac nganh
san xuat cang 16n thi nhu cdu sir dung nudc
nham dép Gng nhu cu san xuit cang cao, dic
biét 1a cac nganh dung nudc co6 tiéu hao nhu
nong nghiép, sinh hoat, cong nghiép va dich vu.
Néu xét dén khdi lugng sir dung cho cac nganh
dung nudce tiéu hao thi sé lugng nudc st dung
cang cao thi mirc d6 dap img ngudn nudce s& phai
xem xét. Do d6 nhu cau st dung nudc trén luu
vuc phuc vu sinh hoat va san xuét duoc lya chon
la mot chi thi phan anh mic d§ nhay cam trong
danh gia ton thuong do BPKH cho cac linh vuc
st dung nude. O day nhu cu st dung nude duge
tinh toan trong sinh hoat, ndng nghi¢p, cong
nghiép, hoat dong dich vu. Cac chi thi nay duoc
tinh toan thong qua ti 1 % giita tong lugng nudc
can st dung trén tong lwong nude dén luu vye.

(2) Kha nang thich tng (AC)

+ Hé thong ho chira: dé cap dén hé thng cac
hd chira nude phuc vu nhu cAu san xuét cla tinh
Quang Ngdi. Bén canh do, hé théng hd chua
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nude con c6 tac dong tich cuc nhu diéu tiét dong
chay soéng, giam lii lut thoi ky cao diém va ting
luu lwong soéng trong mua kho. Chi thi nay dé
cap dén kha nang tich trit nudc mat phuc vu nhu
cau san xudt trén dia ban tinh Quang Ngii, hé
thong hd chira cang nhiéu kha nang tich trit nudc
cang t6t, diéu d6 noi 1én kha ning thich tng voi
BDKH trong tai nguyén nudc dugc dam bao.
Thong tin dugc thu thdp tr S6 NN&PTNT tinh
Quéang Ngai.

+ Pap dang, dap ngan man: Hé théng cong
trinh dap dang, dap ngin man duoc thiét 1ap véi
muc tiéu la ngan man, gilr ngot dé phuc vu nhu
cau sinh hoat va san xuat cta nguoi dan. Chi thi
nay phan anh kha nang thich tng véi BDKH
trudc hién trang nudc bién xam nhdp vao cac
vung cua song. Thong tin dugc thu thap tr S¢
NN&PTNT tinh Quang Ngai.

+ Tram bom va dé ké: Hé théng tram bom va
dé ke dugc dung rong rai trong cac hé thong thuy
loi dé tudi, tiéu nude cho cay trong va cung cip
nudc cho chuéng trai chan nuoi, cho cac co s&
ché bién nong 1am san,... Trong sinh hoat may
bom sir dung trong hé thong cip nudc sach phuc
vu sinh hoat, thoat nudc thai. Pay cling 1a mét
chi thi quan trong thé hién kha niang dap tng ctia
co s6 ha tang trong viéc khai thac va sir dung tai
nguyén nudc mat. Thong tin dugc thu thap tor S&
NN&PTNT tinh Quang Ngai.

+ Cong trinh thuy loi cAn khic phuc stra chira
n6i dén kha ning dap ung cia co so ha ting

trong viéc khai thac va st dung tai nguyén nudc
mat, hé théng cac cong trinh thuy loi nay dugc
sira chita khic phuc mang tinh cuc bd hay toan
dién ciing déu co vai tro quan trong trong viéc
dap ung kha nang khai thac va su dung tai
nguyén nudc mat mot cach hop Iy nhim dam
bao yéu cau thich tng voi BPKH mét cach hiéu
quad. Thong tin dugc thu thap tor S6 NN&PTNT
tinh Quang Ngai.

+ Truyén thong, nhan thic cua cong dong
trong quan ly, khai thac va st dung TNN mat cho
biét vai tro cua cong dong trong quan 1y, khai
thac va st dung TNN mat ¢ tinh Quang Ngai.
Cong ddng cang c6 nhan thirc va hiéu biét sau
trong viéc khai thac, sir dung va quan Iy ngudn
nudc thi s& gop phan vao viéc dam bao dugc bén
vitng ngudn tai nguyén nudc mat hién c6 cung
cép cho nhu cau sinh hoat va san xut ctia nguoi
dan. Bén canh do hé théng Thé ché, chinh sach
gop phan quan trong trong viéc quan ly tai
nguyén nudc tai dia phwong, néi 1én kha ning t6
chire, quan Iy nham déap ung yéu cau thuc té khai
thac, st dung tai nguyén nudc, dac biét quan
trong hon trong didu kién BPKH nhu hién nay
thi vai tro quan 1y cua cac cép trong linh vyc tai
nguyén nudc lai cang can thiét. Nhiing chi tiéu
trén cha yéu duoc thong ké qua hé théng bang
hoi téi cac ddi tugng tir cac cdp quan 1y dén
nguoi dan cho cac don vi hanh chinh trén dia ban
tinh Quang Ngai.

Bang 1. Céc chi thi sir dung trong danh gid riii ro do BPKH dén tai nguyén nuwée mat
tinh Quang Ngai

Thanh phén chinh Thanh phén phu

Chi thi

Thay d6i nhiét do

Hiém hoa (H)

TAP CHi KHi TUQNG THUY VAN

H1.1. Thay d6i nhiét do trung binh nim

H1.2. Thay d6i nhiét do trung binh mua dong

H1.3. Thay @i nhiét do trung binh mua xuén

H1.4. Thay ddi nhiét d6 trung binh mua hé

H1.5. Thay d6i nhiét do trung binh mua thu

H1.6. Mirc d6 thay dbi sé ngay nong (Tx>=35)

HI1.7. Muc d6 thay dbi sb ngay ret dam (sb ngay co
nhi¢t d¢ thap nhat Tn < 15°C), s0 ngay rét hai (s0 ngay
¢6 nhiét d§ thap nhat Tn < 13°C)
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Thanh phin chinh

Thanh phén phu

Chi thi

Thay d6i lugng mua

H3. Nudc bién déng

H2.1. Thay d6i lugng mua trung binh nim
H2.2. Mittc d6 gia ting sb ngay mua 16n
H2.3. Mirc d6 gia tang sb ngay mua I6n rét 1on

H3.1. Thay d6i myc nuéc bién dang

E1. Ngudn nudc

E2. Dan s0 tiep céan
ngudn nudc

E1.1. M4t d6 song subi

E2.1. Mat do dan s

Muc do phoi 16 (E) E3. Cic loai hinh sin E3.1. Dién tich loa
xuat st dung nudc mat .
E3.2. S6 nha may/khu CN
E3.3. S6 luong loai hinh dich vu
S1. S6 Iluwong ngudn S1.1. Téng luong dong chay nim
nudc mat .
S1.2. Tong luong dong chady mua can
B0 nhay cam (S) S1.3. Téng lwong dong chay mua i
S2. Dién tich ngép lut S2.1. Dién tich dit néng nghiép c6 kha ning bi ngap
lut
S2.2. Dién tich cac khu cong nghi¢p cé kha nang bi
ngdp lut
S3. Nhu cau sit dung S3.1. Nhu cdu sir dung nu6c trong sinh hoat
nudc cho sinh hoat va .
cac nganh kinh té S3.2. Nhu cau sir dyng nudc tudi trong néng nghiép
$3.3. Nhu cdu sir dung nuéc trong céng nghiép
S3.4. Nhu clu sir dung nudc phuc vu cac hoat dong
dich vu
ACI1. Hg thong co s ha  ACI.1. H¢ thong ho chira
tang trong quan ly, khai
thac, st dung TNN mat  AC1.2. Bap dang, dap ngan man
AC1.3. Tram bom, dé ke
AC1.4. Cong trinh thiy loi cAn khéc phuc stra chira
AC2. Truyén thong,
Kha nang thich tng nhan thiic cla cong R R A 1A £
(AC) déng trong quan 1y, khai AC 2.1. Hoat dong tuyén truyén lién quan dén

thac va st dung TNN
mat

AC3. Thé ché, chinh
sach

QLTNN mit

AC 22. Mirc d6 tham gia cia cong dong trong
QLTNN

AC3.1. Cac co quan quan ly TNN mat

AC3.2. Ludt, van ban phap luat vé QLTNN

TAP CHI KHi TUQNG THUY VAN
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RUI RO DO BIEN DOI KHI HAU DEN TAI NGUYEN NUGC TINH QUANG NGAI

Téac déng va rii ro do BDKH dén tai nguyén nudc mit

TONG QUAN

\A‘x DUNG
BO CHI SO

DANH GIA RUI RO

THE HIEN KET QUA
DANH GIA

Quy trinh va phirong phap danh gia mi ro

Tac déng va rii ro do BDKH dén tai nguyén nude mit

'1‘6113 hop, phan tich, danh gia bé chi ) trong diéu kién tai Viét Nam

Tham vén y kién chuyén gia v& bd chi s6 dugc thiét lap

Dinh gia cic yéu to Hiém hoa, Mitc d6 phoi 16 va tinh dé bi ton thiong

Hinh 3. So d6 nghién ciru

2.2. Tinh todn rii ro do BDKH dén tai
nguyén nwoc mdt tinh Qudng Ngai

a) Chudn héa cdc bién so

Theo Ngo6 Trong Thuan, Ngb Sy Giai [8], cac
gia tri chuén hoa thu dugc cua cac chi s s& nim
trong khoang tir 0 d&én 1, sau budc nay, mot bo
gia tri cac bién da chuan hoa s& dugc thiét lap
theo cong thirc sau:

1. Néu yéu 6 j c6 twong quan thudn thi sir
dung cong thirc:

< - X;;—MinX,
" MaxX; ;- MinX

Trong d6 x; 1a gia tri diém thir j thudc bién
thir i da chuan hoa; X; 1a gia tri diém tht j thude
bién thtr i chua chuan hoa; Max (X;) 1a gid tri
thuc té€ 16n nhat cua chi sd; Min (Xy) 1a gia tri
thuc té nho nhét cua chi sb

2. Néu yéu t6 j ¢é twong quan thudn thi sir
dung cong thurc:

(1)

X - MaxX; - X, ; 2)
" MaxX, ;- MinX

b) Xac dinh trong 56

Phuong phap 4p dung theo céach tinh trong s6
Iyengar-Sudarshan [7] 1a don gian, khach quan
va rat thuén tién cho viéc tinh trong s6 cho nhiéu
bién, nhiéu thanh phan trong 1 tiéu chi. Phuong
phap tinh trong s6 nay s& dam bao rang su thay
d6i 16n trong bét ky chi s6 thanh phan nao ciing
s& khong chi phdi qua mirc sy dong gbp cua cac
chi s6 thanh phan con lai va khong giy sai sot
khi so sanh gitia cac khu vyce. Vi vay, nghién ctru
nay s& xac dinh trong sb bang s luong cac chi
thi ciia mdi thanh phan [9].

¢) Tinh gia tri cua cdc tiéu chi

Gia tri cta tinh DBTT dugc xac dinh bang
trung binh cong ctia d6 nhay cam S va nang luc
AC:

V=%[S+(1—AC)] 3)

Gia tri rai ro dugc xac dinh bang cong thirc:

R (risk)= %[H (Hazard )+ E (Exposure)+ V(Vuln erability)] 4)

TAP CHi KHi TUQNG THUY VAN
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Chu ¥ rang, gia tri cua H, V, E ndm trong
pham vi tir [0-1] do chiing dugc xac dinh tir cac
chi thi da dugc chuan hoéa, vi vay gia tri cia R
cling ndm trong trong khoang tir [0-1]. Trudng
hop cuc doan, khi R = 0, hé thong duoc danh gia
1a an toan trudc cac tac dong cua diéu kién khi
hau hoac BBKH; khi R=1, hé théng bi uy hiép
nghiém trong, khong con phat huy dugc nhitng
chtic ning van c6, doi hoi phai thuc hién cac gidi
phap giam thiéu rai ro.

B 7! (1 - Z)Ik1 dx

BAI BAO KHOA HQC

d/ Phdn cdp riii ro

Pé danh gia duoc mic d6 rui ro do BDKH
dén tai nguyén nudc can phai phan duoc ngudng
gia tri cho cac chi s6 rui ro. Bé lam duoc viée
trén, can thiét phai xac dinh dugc phan bd xéc
sut cua rui ro.

Theo gia thiét ciia Iyengar va Sudarshan [7],
ham mét do xac sut cua Risk phu hop v6i ham
Beta, 1a mdt ham phan bd 1éch, nhan gia tri tr 0-
1, nhu sau:

)

,0<z<1l;a,b>0

f(z) B(a,b)

1
0

Trong d6: B(a,b) :_[ x7(1- X)b_l dx véia, bla 2 théng s6 ciia ham Beta.

Tuy nhién, ham mét d6 x4c suét cta rai ro
phtt hop hon v6i phan bd chuan. Trén mit phang
toa do Risk ~ p% biéu thi phan b xac suét cia

rui ro (Hinh 4) s& x&c dinh dugc 5 khoang (0,
Z1), (Z1, Z2), (Z2, Z3), (Z3, Z4) va (Zs, 1), mdi
khoang c6 cung xac suat 20%.

' Risk
Z L
4
Z
(B 0
0 20 10 60 g0 1007

Hinh 4. Xac dinh nguong murc do rui ro do BDKH dén TNN mat
Muire d¢ rui ro cia mdi ving duoc danh gia nhu sau:
0 < Risk < Z;: Mtrc do rui ro rat thép;
Z1 < Risk < Z»: Mtrc d6 rui ro thap;
Z> < Risk < Z3: Mtic d6 rui ro trung binh;
73 < Risk < Z4: Mtrc d0 rui ro cao;
Z4 < Risk < 1: Mirc d6 rui ro rat cao.

Thuc té khong nhat thiét phai x4p xi ham
phan bd xac suat cta rii ro bang ham Beta, ma
¢6 thé x4p xi bang nhidu ham phan b da duoc
tinh sin nhu phan bd Kritxki - Menkel, ham
Gamma, tham chi don gian lay theo duong trung
binh di qua cac diém tan suét kinh nghiém, boi vi
thuc t& cac ham phan b trén khong khac nhau
nhiéu trong pham vi tin suat tir 20-80%, su khac
nhau nay khong 1am thay ddi vi tri ciia cac viing
trong khi xép loai mtrc phat trién. Trong nghién

ctru ndy, ham phan b xé4c suat cia riii ro s& dugc
xap xi bang ham phan b Kritxki - Menkel, s6
vung danh gia rai ro da 16n, bao dam xac dinh
duoc cac dic trung thong ké, phan chia rai ro
trén co s gia thiét sy phan bd déu cua rui ro
trong khoang tir [0-1]. Quang Ngii do c6 s6 don
vi hanh chinh chua du 16n (14 don vi hanh chinh)
nén khong thé xac dinh duong liy tich rii ro dam
bao do tin cay nhan duoc, nén phan cép rui ro
dugc chia déu [8] (Bang 2):

TAP CHI KHi TUQONG THUY VAN
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Bang 2. Phdn cdp riii ro

Pj 16n R

Mire d9 rii ro

0 <R<=0,2
02 <R<=04
04<R<=0,6
0,6 <R <=0,8
08<R<=1,0

Rui ro rat thap
Rui ro thap

Rui ro trung binh
Rui ro cao

Rui ro rat cao

CHU GIAI 108 15

Traagum
L] Bink chinh hayea

Chi =6 thank phin

I m Chiiohienm bes

o Chiophaile
B Chi 16ton thuonp
ler chiga cao rucng tng gis i O3

Clii z6 rdi ro R -

Ritth % (R<=.2

T3 (0.1 <R=<0.4
Tramp bizh (0.4 <R=<0.8
Cio (0.6<R=c0.b
R=<l

BE000

Rt cae (0.5 <

0 40km
I —

| cm rén ban 46 bing 10km

VTR NGHIEN CQU
TREN LANH THO VIET NAM

"

- N TUM
KON TUM
) {
= QUANG NGAT .
m"\\.‘. 1“ o —
" \‘\ . 9 " 108 15 108° 30 08" 4% 108" 500

3. Két qua va thao luin

Theo két qua tinh toan & thoi diém hién tai,
mirc d6 rui ro ciia tinh Quang Ngai & mic thap
(0,33) do céc yéu t6 hiém hoa, d6 phoi 16 va muc
d6 ton thuong ¢ mirc thap (0,26; 0,30; 0,44). Dbi
v6i 14 huyén/thanh phd cua tinh Quang Ngii,
thanh phd Quang Ngii (0,47) va huyén Binh Son
(0,39), huyén Son Tay (0,43) c6 mirc do rui ro &
mirc trung binh, cic huyén con lai & mirc thap.
Cu thé:

+ Doi véi yéu té hiém hoa: huyén Son Tay
c6 muc d6 hiém hoa cao (0,76), do murc thay ddi
nhiét do 16n nhat so véi cac khu vuc trong tinh,
nhung d6 phoi 16 thap vi quy mé dan sb thép,
loai hinh san xuat cong nghiép va dich vu thap va
murc do ton thuong thap boi lugng nudc mat
khong cao, khong bi ngap lut, nhu cdu nudc thap

so voi cac khu vuc khéc trong tinh nén mtc do
TAP CHi KHi TUQNG THUY VAN

Hinh 5. Riii ro do BDKH dén TNN madt tinh Quang Ngdi tinh cho kich ban hién tai

hiém hoa thap. Cac huyén Nghia Hanh (0,11),
Son Ha (0,12), Minh Long (0,18), Tu Nghia
(0,2) va TP. Quang Ngii (0,17) c¢6 mirc hiém hoa
rat thip do c6 murc do gia ting nhiét do va gia
tang luong mua thap hon so véi cac khu vuc
khéc. Cac huyén con lai hiém hoa & muc thép.

+ Doi véi yéu t6 mirc dp phoi 1p: TP. Quang
Ngai (0,61) c6 mirc do phoi 16 cao do quy mo
dan sb 16n, dién tich laa va s6 lugng nha may,
khu c6ng nghiép/cum cong nghiép 16n nhat trong
ca tinh. Huyén Binh Son (0,43) c6 muc d0 trung
binh do huyén nay c6 quy mé dan sé 16n va co
cac loai hinh san xuét st dung nudc mat 1on, dac
biét 1a canh tac lua. Cac huyén Tra Béng (0,18),
Son Tay (0,13) va Minh Long (0,1), Ba To
(0,18) mirc d6 phoi 16 & mc rat thip do c6 quy
mé dan sb thép, cac loai hinh str dung nudc mat
rat it so v6i ca tinh.
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+ Doi véi mikc dp ton thuong:

+ V& d6 nhay cam, TP. Quang Ngii (0,73) c6
dd nhay cam cao do c6 lugng nudc mat 16n nhét
tinh, nhu cdu nude cho cac nganh kinh té cao va
dién tich ngap lut & muc trung binh. Cac huyén
Ly Son (0,001), Son Tay (0, 1) Minh Long
(0,04), Tay Tra (0 07) va Tra Bong (0,08) c6 do
nhay cam rat thap do Ly Son ¢6 lugng nudc mit
thap nhét tinh, khong c6 di¢n tich ngép lut,
khong c6 nhu cau nude cho trong lua va cong
nghi¢p, nhu cau cho dich vu thuéc nhom thép
nhét tinh, nhu cau cho sinh hoat thuéc nhom théip
thtr hai ca tinh. Minh Long c6 lugng nudc mat
thap, khong co dién tich ngap lut, khong co nhu
cAu nudc cho ndéng nghiép, nhu cau nude cho
sinh hoat va dich vu thép nhét tinh, nhu cau nude
cho ndng nghiép rat thap. Son Tay, Tay Tra va
Tra Bong c6 lugng nudc mit trung binh, khong
¢6 dién tich ngap lut, khong c6 nhu cAu nudce cho
cong nghiép, cac nhu cdu nude con lai thap hodc
rat thap.

+ V& kha ning thich tmg, cac huyén Binh Son
(0,51), Son Tinh (0,46), Mg btrc (0,48), Puc
Pho (0,47), Tra Bong (0,59) va TP. Quang Ngai
(0,47) co6 kha nang thich rng trung binh. Cac
huyén con lai c6 kha nang thich ung thép do hé
théng cong trinh thay loi, truyén thong, sy tham
gia cta cong dong va cac vin ban vé quan 1y tai
nguyén nudc mat chua cao nhu céc dia phuong
trén.

Tir hai yéu td trén co thé nhan thay, TP.
Quang Ngii (0,63) c6 mirc do ton thuong cao do
c6 do nhay cam cao va khd nang thich tng trung
binh. Cac huyén Ly Son (0,32), Minh Long
(0,37), Tay Tra (0,35) va Tra Bong (0,24) c6 mirc
d6 ton thuong thip du c6 kha niang thich tng
thap do c6 do nhay cam rat thap. Cac huyén con
lai c6 gia tri trung binh.

O tuong lai, do mirc d6 hiém hoa ting (0,29)
va gid tri do phoi 10 va ton thuong gén nhu
khong d6i, nén muc do rui ro cua ca tinh 13 0,35
& muc thap. Tp. Quang Ngii (0,52), huyén Binh
Son (0,45) va huyén Son Tinh (0,42) c6 muc do
rui ro trung binh. Cac huyén con lai c6 gia tri rui
ro thap. Gid tri rui ro cua ca tinh ting 0,02 do gi4
tri hiém hoa tang 0,03 va d6 phoi 16 tang 0,01.

O tuong lai, do mic d hiém hoa ting (0,29)
va gia tri do phoi 16 va ton thuong gin nhu
khong ddi, nén murc do rui ro cua ca tinh 14 0,35

BAI BAO KHOA HQC

& mirc thap. Tp. Quang Ngii (0,52), huyén Binh
Son (0,45) va huyén Son Tinh (0,42) c6 muc do
rui ro trung binh. Huyén Minh Long (0,2) c6 gia
tri rat thap. Cac huyén con lai co gia tri rii ro
thap.

+Yéu t6 hiém hoa ctia ca tinh gia tang (0,03)
do phén 16n cac dia phuong déu ¢ gid tri hiém
hoa gia tang trir cac huyén Ba To, Tra Bong gia
tri hiém hoa giam va huyén Son Ha, Son Tay co
gi4 tri hiém hoa khong thay d6i. Tuy nhién, Son
Tay van c6 gia tri hiém hoa cao nhét ca tinh &
mirc cao (0,76) do c6 mirc thay d6i nhiét d6 cao
hon so véi cac huyén khac. TP. Quang Ngai,
huyén Tu Nghla Minh Long c6 gla tri hiém hoa
tang tir mirc rat thap 1én mirc thip. Huyén Ly
Son c6 gia tri hiém hoa tang tir murc thap 1én muc
trung binh, chu yéu do gia ting mirc thay doi
luong mua va TP. Quang Ngai, huyén Tu Nghia,
Ly Son lién quan dén muc thay d6i muc nudc
bién dang cao Huyén Tra Bong va Ba To ¢6 gia
trj hiém hoa giam tir mac thip xuéng rat thip do
muc thay d6i nhiét do giam va muc thay doi
nude bién dang rat thip, mac du c6 muc thay doi
lwong mua ting. Cac huyén khac du cé thay doi
két qua hiém hoa nhung van giir nguyén mtc
danh gia.

+ Mirc do phoi 16 trong ca tinh thay dbi nhe
(0,01) do phan 16n céc dia phuong co sy thay d6i
do phoi 19 trir cac huyén Ly Son, Minh Long,
Tay Tra. Tuy TP. Quang Ngai giam d¢ phoi 1o
nhung van c6 gia tri cao nhét ca tinh va ¢ mirc
cao, do c6 dién tich ndng nghiép kha cao so voi
cac dia phuong khac va s6 luong nha may, khu
cong nghiép cao nhit ca tinh. P phoi 16 cua
huyén Binh Son tuy van & mirc trung binh nhung
da tang 0,07 do c6 dién tich lta cao nhit ca tinh
va s6 luong dich vu ting déng ké. Huyén Tra
Bong va Ba To c6 d6 phoi 16 ting tir mirc rat
thap 1én muc thap do dién tich lua cao hon so véi
cac dia phuong khac.

+ Mtc d6 ton thuong ca ca tinh khong thay
d6i do cac gié tri ndi ham vé kha nang thich g
va d6 nhay cam gan nhu khong c6 nhiéu thay doi
so voi kich ban hién trang. Gia tri d§ nhay cam
tuy ¢ thay d6i nhe & mot sb dia phuong nhung
déu khong thay d6i mirc danh gia. Nguyén nhan
do du dién tich ngap ting va nhu ciu ting nhung
muc do ngap lut va nhu ciu gilta cac huyén la
khong thay doi.

TAP CHI KHi TUQONG THUY VAN
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Hinh 6. Riii ro do BPKH dén TNN mdt tinh Qudng Ngdi tinh cho tiwong lai theo kich ban BDKH

4. Két luan

Bai bao gidi thiéu duge phuong phap maoi
dua trén cach tiép can cach thirc danh gia rui ro
do BPKH ciia IPCC (2014) dé xuét cho linh vuc
TNN mit tinh Quang Ngii, bao gom 3 thanh
phan chinh: Hiém hoa, Mirc d6 phoi bay va tinh
dé bj ton thuong, tr d6 lya chon cac thanh phén
phu phu hop dé phuc vu muyc dich danh gia. Cac
budc tinh toan dugc trinh bay mot cach cu thé
logic dam bao tinh khoa hoc cao. Két qua danh
gia cho thiy, trong hién tai va tuong lai dudi tac
dong ctia BDKH thi rui ro dén tai nguyén nudc

dugc danh gia & muc thap (v6i 0,33 theo kich
ban hién tai va 0,35 theo kich ban tuong lai), tuy
nhién mét s6 cac yéu td lién quan dén muc do
thay ddi ché d6 dong chay va nhu cau sir dung
nuée. Do d6, két qua ctia nghién ciru nay co thé
1a co s6 cho viée diéu chinh mot sb chi tiéu vé
phan bo va bao vé trong quy hoach tai nguyén
nuée cp tinh Quang Ngai, gop phan hd tro
hoach dinh chinh sach lién quan dén cong tac
quan ly tai nguyén nudc 6 tinh Quang Ngai trong
giai doan hi¢n tai va tuong lai.
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RESEARCH METHODS FOR ASSESSING RISKS OF CLIMATE
CHANGE TO SURFACE WATER RESOURCES. APPLICATION OF
CALCULATIONS FOR QUANG NGAI PROVINCE

Bui Duc Hieu', Huynh Thi Lan Huong?,Nguyen Thi Lieu?, Dang Quang Thinh? Be Ngoc Diep*
'Ministry office, Ministry of Natural Resources and Environment
nstitute of Meteorology, Hydrology and Climate change

Abstract: The research of risk assessment methods due to climate change on Quang Ngai sur-
face water resources, it will reflect the impact of climate change on current and future water re-
sources. The paper presents a method of assessing risks of climate change to surface water resources
in Quang Ngai province according to the new approach of IPCC with components that create risks
including: Hazard, Exposure and Vulnerability on the basis of using mathematical models method
and provincial statistics to calculate climate change risks to Quang Ngai province's surface water
resources. Results calculated risks at a low level in the current time is 0.31 and 0.35 under the cli-
mate change scenario (RCP4.5 for the mid-century period). This results can serve the planning of
water resources in Quang Ngai province and related domestic studies.

Keywords: Risk, climate change, Surface water resources, Quang Ngai Province.
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