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ALl &R E R a1 . S akm s A m R m g —F—
B 5 e AR [ PR 4 2 B0 T8 3 A AR G Ak A R LR g A
“URAL SR I ¢ R IDC B U o R | [ IR E R R D BGE 7 e ST
A B3 B3 D AT Ry o ¢ G A KR AR AR RN 38 RA I H iR,
LERIEAE R — B A e s B R TR R I v 0 T A, 2w A
HE ST 15 455 B ik a5 it A B AR R R T B 22— %I H N B T I 3 s X s
WA B R TR R A X A S A L B T K BIRHAR AT R RN
FERBBERE LI . H 2021 4F 12 A &2 A Lok, B W IR T s S T E &
7R W [ SR T 19 3 i T] U i A, R T T B 38 N LAk Sie ik e )i .
] O R S, B2 2025 4F 12 A, i g gk Ritis i it Wl i 7250 T S &
K3 6250 5 NIK, 1 i A FRAR 40%~50% o 1E R “—F — B% A8 I iy e i 3 H , v 3%
R I B 5% < 3 L A e T T P R B i S A L TR T T30 ) fR
TR BEAT— R, o BRI TR A TR 3 .

5 355 < i R Al 15 e 1 A 2 1 b B B A A G, HL R A0 (B S (XUHE T PR
TIfE S B, B 7F 30 ok 0 XL I 4 Sl 0 B S 4 R 48 U b B A
(Xt 45, 2022 AT IS5, 2025) o SR, LA WF R AEZE LT R B - —J& SOk 2R 5
B — [ 58 N B A2 38 X 2% 119 Ry B 3N ( Donaldson , 2018 5 5 B ZL 45 , 2019 5 5 I8 5 Fil
7% ,2025) , Z AL T 15 55 Al 8 it A IX 38 20 5 — IR Ak v i) s M A D, G R X &
JEE ] BA b XA B ftes 53 30 106 4T & RO 901, I & 28 BF O T B9 52 1 ( Redding 1 Turner ,
2015) 3 2 v oA JH VR X3 28 5 44 4K A s e BT T A )R I A R 8 S K T K Y
e S HAE . BRA MR 2 m WA AR, B2 506 ) BRI E XU 2 o
ZEEYE S5 HLH R 3h 15 5 09 R AT (Limao A1 Venables , 2001 ) .

B4 T M B ANy, A AR R O 8 U G K B EE 2 2 (Krugman, 1991) o 7E
eI R T, Bl AR BiRE 22 I 22 7 A BB SN R B E B iR
Lo A, AL T T 3 4 F 9 OB B 8 3 19 i A ZL 0 (Anderson Fl Van Wincoop ,
2003) o 5 45 52 38 L Atk 1 it A A X 3 0BG 3 1 55 2 BN, DT B R B B T ) AR
PEN T R4 B XS R vp E Ty o HLRTT T, 38 5 AR T B 1 S R B I B R A R
Sy R 5 R L a5 A i AR b, 1R T RO I 5 O B B R R R ST TN
(Baldwin, 2016) . #F— 25 Hb , B 5 /KO 9 30 B 2% i T B2 R 95 IX S8 sl R 48 e sl A
155 48 72 05 3 Y 23 6] 55 44 (Fujita F1 Thisse , 2002) 5 [0, BB T 7 & 59K T X
W5z 4 HEL S L fofF i, DX TR X A0 i A=A 8 A iy 5% o o B L % T 5 1) 9% I BB T (Barrot
#1 Sauvagnat , 2016 ) .

Ry NI U 9% i RE 8k R HE B 48 B B K G EE ZE ML (Ahlfeldt
&5, 2015 ; Perla %, 2021 ; Lavopa Al Donnelly, 2023) . il 41, Frankel #1 Romer ( 1999) ]
s, Ao XA KA B ERENER. ARTRZ MEWERMS A 0K
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U B S5 A7 i 2 T R A8 4k, 7] BB RT 2B I 8] A BE 56 AR, 52 & it A == T A
F1 90 20 Ja T U B AR A RIS % wp AR B Al 2 58 1 a3l 1 ), JHE X v 2 2 B 1% e g 2 B
BF A, 7 Sl 15 it 308 490 559 B0 R] R ORI, Sy R ) 025 5 e L Al 1A i %o Y b 28 T A 5
M A4 T R] LI ) S S

AT 2020 4F 1 H % 2024 4F 9 A 1y VIIRS/DNB ¢ [ 4T Y6 5 Y, M5 17 )y
o B3 (6] o B8 A3 0 R A B B A T AR R | SR FH RUER 25 43 T P A b 2 gk
BT ) R TR o A5 SR W, BRSO A R O Tl ST AR BN B9 4 5k B
I AT G B = 20 1.67% . A5 Rl 7 ATkt 50 AL 3 45—
RN EER 5 o ALH] o R B, v B R o KA T — IR R E 2 EAEH : —
J7 T, K %3 G\ AR rh 2 B B G, TG TR AL A B i 2 4 e i PR 1 2 B 4
K, Horp 25 nh ep B A ™ i B IR T 24 26.67% , il i b i i R 2 1
B 53— 07 0, BRI AR T T XIS 22 vhv BB ), BB 0% A RN 2% f A I <A 3 B 48 TF
Wl T, JFAERE 2 N D SRR o 3 — 20 A R, v 2 B % T 5 458 3 SR 3K
N B2 80% . 5 HiAth [ bR 82 Bh i B 69 X% b B, v & 8 I 5 694 5 2
PR Bh i B I H fY 2.7 £% , 8 B0 H 2l RR A 35

SEUA SCEAH L, AR SCRY BTk AE LR = AN . BB —, MR A EH B R R
W FEAE I H PEAE T — A SS A RO S A o YR BRs R—a —B
1B WA IS 220G T Hh 2 ik W 5 151 55 B BiF 45 2% KA (Bluhm 55, 2025) | fif /0 R G217
Al Xk 24 b 22 BEHE K B9 AVE T o A SO Gk X vp 22 4% 0 A BIL R o0 A B, 0 5 A I U
TRSRASTE S T a P R T AN ERWHEE, RSN TR
55 B ARG AL T RTRE o 3 1d I 0865 455 5 e SR Al it A Sy — A [a) AR 7 1 T A
HEHALN TN S L TG s 5250 0C &, A IE BT 1Y 28 5% 35 KA, X 1E
e H X TR HNIRZZE ., A5 E &I, o2 8B 7R Uk A
T 77 W [) B, 038 o 1 i XSl A) 0638 1 5 R U s e L FR T T 20 M 2R ) XU 2% o
RE T, WA SCRRA LR [R] % Joh B AR i me me A /R0 H SR 4 T — S8 s e i K o¢
HE A AR e M IS S A

55 R SCHE R T B A Al 1t A 55 Ak B I 3 RO AR . AR SRS
ik 22 D\ 32 3 15 it [ 1K 52 5 L7 ( Donaldson , 2018 ; 5K i 45, 2018 ) B4 #A H &, T 240
THAE AN 2 ) ROBE B S B e A . AR SCR B, B ki W sk T R
VA [EE] 3255 15 A0 38 701 AN (FEAIR 2 80% ) , 7 22 18 P 3 D) 5 A 1 B8 3l ) 1y 22 55 Pk i
I RIS B R G o X 3 Y B R A R it O I AT R B B i B T
FEAN ) B RO BE | 2R 0 1 E A 0 B 2 % B —— 7 A2 1 [ PRl A ) R E, AT

@ VIIRS/DNB % [H] 4T Y6 B i NASA/NOAA B4 K A o 1% 5048 3£ T Suomi NPP 25 TV R #%
Y VIIRS & i BAL B , $2 1k [ 2012 4E LR 423K 500 K 23 [H] 43 38 & Ol RS = B A
T P 12 ) B B L I o T A 4 Bl L O W S 0 T e S AU IS
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RE e [l PN JZ TR A 5 1 28 5% 20 2k, D B D TR v R 58 PN DX A - 25 i) T 48 {1t
TR

5 = TR BORSEERZ T, AR SCHIE ST 8 [ PR AR R U R S i 7 3 — il —
e AR AL S o A SOHs P 2 ke 5 A SR B 1) [ BRI H AT R B XS L fE s T
I LA S SR MG B A e D 3 [6) (1 5 A 12 4 Gl 2 O SR 5 6 ) Al i B AR A
) RTPETTIE, NS5 AR IS R AR , eI DRI T S8 A R R URY
MEFOL S P, A5 —alf — BB T DL R & 0 A bs iy & AR, S it
TR SN

—.BXL, Hig, HIEERE

(—)FEARF L

S T PR A M2 T B A, S8 A R R SRR AP B . 2007 4R, B i S REE G
VEAE B2 2 RO KA 3% CER BN 35 A ) bR it gk ik e . (1
S MR A, S + AR A2 S BRI R 2% R AT S UMY T . P Bk A
JEER S K R RS, 1% H T 2016 47 5, 2021 4F 12 H 4608 4, B
A 5942500, o 5 I8 21 70% o Rk E R RS 7 4 Bt 160 23 HL, 42
KA1035 2 B (CefidBr 414 A8 28 hd | R AL i A Bk i

T 28 BR B8 T 30 2 1, &1 5 b [ 18] 5 5% s a2 AR 2 8% RN R A K
o 52 25 111l R it S5t R 55 T 24, 2 s AR AR A e o T SRR AT R dle
BIR RN 32 B AR N B AN B 0.04~0.14 3650, B35 R T AR FE W B KT8
KA LR M XIS S . K B iE T EARAC YR A, BOE A R R
218 HZ 0 Mok AL AR A SE 3R o A L AF B AR i R AR B T S i 3l w
5 BAETERE SR W Il 2045 3, 3 — D 2 T A 5 8% . BB n IRl s 1 X
— A& SRy o AR T 2N RN K Bz i, B O R SR RRE MR, 2 HUE MR
fo s W A/ S T AR RS . AR A R 55 T BE L BRI 20T R A9 Iz
[ Fh 0K B8 3~5 K46 4 2= AN 2 24 /NI, SR 2R th T ) B 9 A AE L | AR AE 10 2
PP = OBAR Y BE KR AR 2000 20 o 3k B s R i a0 AU OR L 4R B T
BT Wy az ], T R AE B AR R AR IR T I DRy N AR R A
T .

(Z)Hp2E

B 52 31 B4 W A7 AR 77 A T B 5 5 By T I # A A, B B A8 (MeCallum,
1995 ; Anderson 1 Van Wincoop, 2003) , £ 4 iz iy A OCBL 5 AR GBI RE 2 (5 B K
A RS S 2E A o (ERT A TT B AE SRR | B 45 S e AR A it e i AR G 1
K 15 555 3 i S AS FUAS B 78 P, 807 DXt AT 3 B9 AR RT Sk P, DTG 522 Wi 28 5 3
. K, 55 2T 4R 5 U 22 b E ) Bl iz A D i Bl 28 5% YK Ry T E AL
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il B @AY KA AL 5 T ORI T SR AR 7= R,y & T i K B iy
% 3] 77 (Frankel 1 Romer, 1999 ; Perla %5 ,2021) . A 45 B )3 oo B 22 5% L R B
DA RCE A R EE R VC L, 515 55 8h 1 R 5T A ) A& XA A8 34000 b X A v, DT 32
T U B AR LA 7 H UK SF (Ahlfelde %5, 2015) o %838 A XU 2% wh e 1A B T
2505 A R A TG A0S i B D G DR B A R R T B e A TR K AR
SE 5 AR (Lavopa 1 Donnelly, 2023 ) o 85 185 28 18 L Aill 4% it 18 1o 57 &) 5 & e
B 5 LT IE S A E OB A ML, b B 20 B K A S (R LR AR AL T —Fh 5 — 1
2505 b B2 R BRI

1. 52 5y BAS Ik 5 {8 4 ek AL

53 PN 38 30 15 il T A A 2 T ) PN 4 I AR | 4 A i B[R] R B IR N R )
A%, AR B s BR T B — 28 B AR N 38 (35 SC RIS 81 55, 2023 ) o 17 125 5% 28 38 FE Al
TR Tt D) L 4 A AU I s B v ) e ) R A R B AR (224N T 0R, 2022) o TEERE
bR b, RN EA R 5 W BGE ISKAEY R b AT T R I A RE 42
fifi 45 IR 26 DR 5 b 3 o AR T TS vk 2 55 [ B B2 5 () R 6 7= i (A S s 1) A s e 7 5
S B ARK I E T T2 M) AR SIEE . X — AR KT 5 M,
i Ry J e v ] 7 DA TR B0 B A RE HB 1 ) A0 T i IR 55 BR B A e M BB T T 4R
HETHLS, S8R 52 &) 30 38 1) A0 B0 18 18 A0 55 A48, s L m A DX 380 2 A R AE 7R
& (Baldwin, 2016 ; fiTIE 45, 2025) .

A DB 5T % 52 T v 2 Bk i 0 BR ) 18 R B B2 . Huy 45 (2025) BB 58 IF
S, A AR I 04 3 S AR AR T A ™ s i AN I 4 e DG B R) L, AR T T 5
PP R B A0 . Li R Hu (2025) BB 9T 2 30, 52388 XA, 55 A4 RN 28 155 R i A 4 1 b
X 57 25 A% B O B . Wei 1 Sukhotu (2022 ) WU DA 23 [a] 8 £f H 2%, 46 H 28 38 LAl i%
Jith T % 3 ] G A A 00 2% B A R R, ] 0 R R[] B g e A s R R

H BB AR Sk LR 1) B 5% A8 B Al it , LS B U BT I 5 it X A )
UL 52 5 fh 2SO R shAE o #l Cdh B O HGE , 2k BT AL — 47, 50 H 5455
Wiz w O A MARIN 445 . B IER G T80 B 7R |, 2025 4F 28 v 8 ki 0F H O AR
ik 544.1 T3 B2 {H 266.8 12.7C , [F) L 43 B 3G K 24 13.9% F142.9% , Hrp R B KR 8
PRy S AR R B R o X SRR B R 8 AR T TR it 3R 5, Bk 3
T2 3 M R BN AEL S ) B E  E

2. FEE WSS 5 A [A] E AL HL

5 5% ik B b 4 MR T R SR R 8 5 — IR AR A KRR A T gk
BERMBEE IR T IAE . 3X — 2 R AR B 32 S i 8] i 4 0, o e 1 o A R T
P AT WO ST OB R R X R AR R E AR S Ll
BREMASY 8. BREBE SRS L A 163028 B E A, MR T 5 ¥ HH ¢
i DX 77l G5 ) A o 28 % 42 R v 0 it R TP BRI 9 15 5% 384 K A (Fujita 11 Thisse
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2002) .

FHOCHIE 98 D23 0] AT SA 1 5 X B A5 0 A8 1k fp BE 4R AL T 22 00 S +F . k545 (2019)
BT IR S it B 23 [R) 5 a2 2 UR Al I, I R I e AR T T T B X T
IRV H— )N i B B AR TR O, Il i S X R R PR R o, R AE T R A
[0 15 )4 B . Rowedder(2020) 45 1, 2 45 14 o35 5 B 06 Bl K4, HHWE
TH 2% SO Ui 16 sl 38 K Z [AIAEAE 0 28 A0 O, X S IR 8 0 A VE X I R R i 2 ##
950 20 S X0 2D R AR 5 773 Bl i B SR S (]

ML PRI A, 2R E s F R ERHAE T AR BRI 5™
Wp AR, RS B Rk R B R GE it B BB T A —AF BTk R Ak EE
11 850 1 AWK, H K imfie e se e 7+, BB 2 7 QiR AT B 6] He 48 22 29 26 /NB, )
Rl 7 IXB AN . B KRN R AR BoR , R 2024 £ 4F T, B 1K
XA E A 12048 S0 3 A T A, Hod 57 400 H AR SE T, B[ g - # w4
101.67127T , 4F K 29 207.3% , B GE il & 5 0 52 5 5 300 H 38 20 3, R Bt %%
A o) 355 15 A0 3E MK AL IX S R b a3 BRI RS R —E T O R T R AR AR 4T
DX 5 | A slb sl A BE, 0 i n T i MR 55 52 B A 7 b A3 TR A BR AN A B ok
b, X2 55 0 A T BB AP 3 0l

3. AU 43 85 28 B 1 s AR HIL R

5 ) B %) A2 3mSR AL R A B vk 5 R B2 R E R T B
A TS — A A 22 bt o > B — b DX 32 AR o R AR BOR ML I8
DX Sl P A e v bR S5 £ T v B 5 S A R i A TR Sl R A R 25 TR A
25 ) M X Kz Bsf D28 L 9 A K B ) W% ( Barrot Il Sauvagnat, 2016) . 435 — &k ok
1 T 4 )8 B 5 XU o3 FH -1 T A T B S AR R BB B T B B ORI RN, R g
e DX S 22 T v i Y R ER .

Besinovic (2020) B A 5% B, Bk % I 4%l i $ s R ) & 1 5 TR,
A TAFFR AN T OCHEY R 5 A R sl il a1, 76 5 5% A i E 4L
T, X2 1k 3 AR B A9 R T T BB R AIG B — DX st 4w T T A R R R g e XU I R
37 2 R B A 3 %5 4 (Barrot fil Sauvagnat, 2016) . A3, 5 T B AK 5 15 2 1% 7F 2%
R J2 T 34 5 DX 3k 28 5 0 P 1) DRI SR IO, 415 A R B &R 48 i SR T ) o

S ENEZEER, XA Z NS ZAEREEN ZEENZL B
o TR () 2 (5] 2 O 2 i T 2R R T, B R 1 A ST 3 B B A &R L 2024 4R T
T IS B 2 FRGE A R T Mo K Y . rh B kB A ) S T BT R
TF R, N R JE A s, 4R 35 58 a4 10 2 5 5% A iR % e e H R BRI N R
REEIRECE o HeAh v 2 XU I R S RN 2 R 2 RO B e 2, A i 1

@ https : //luangprabang.china—consulate.gov.cn/chn/lqxw/202409/120240903_11484390.html.
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o7 2 oy ik 2D

(=) % vt il

IRACIRID A&

R 43 B P R B T A Y R A, AR SCR A T — A Themx Lkm A4S — H B RS BE I
M e 42 , £ 2020 4F 1 A % 2024 4 9 A B0 8] 5T 56 58 B Ok i 1 28 57 & R 1% DL .
X T B2 0] AT O G RO SRR R b X R 1) KT G B R W 22 T
SR T EE B HE . BT R X B — a2 R A S E B B3R
5, AR SOl 4Bk 9E A9 2 H NPP/VIIRS 7 (8] kT 5% 42 FE 808 (vem ) 7E A 255 & &
K B A6 B S B (Elvidge 25 ,2017) %0 %500 PE IR A s B0 I 4 . A% T 530000
DMSP-OLS %4 , NPP/VIIRS 2 [6] XTS5k 48 78 B8 I 1 5 4 AR 1 68 7 1l J 0 4 g %
M PCER P o 25— , VIIRS-DNB 1Y %5 [H] 43 HF R 249 8 500 2K , it 55 T DMSP-OLS 9 2.7 24
B, BB 84l B2 5T 40 By 248 UF 1 3 23 8] 43 A1 (Gibson 4 ,2020) . %3 =, VIIRS-DNB
s SN 2 PRI R ), BB S 0 HE DA 55 B AR 5 9 KT G5 B kSR T DMSP-OLS 4
WL A AR AT R R, 5 =, VIIRS-DNB £ 45 28 32 7™ 4% 1) 4 S A o, o /D T RS TR 4% %
LE AL R S B R 22, 3w 1 80 09 K 9T Ee ik .

A SCH B BE Ry 2020 4F 1 H 2 2024 45 9 A, 3% — W [A] 1R 46 F v & 2k %
T Y AR, 21k T8 AT G S A A 1) H 91 B 5% B FH 9 NPP/VIIRS 085
K GeoTIFF #% 30 o Bl ab BHET , — 2 FH R 816 JL i B0 38 85 25 2% 4 [ 5 1]
5 R B EEORAE & Tkmx Lkem A AHAS 23 BE 4 B8 MHAS B 5T X R — AN KT D65 B
{8 5 =2 5 SR AR AP s A 3 2 B 19 S5 (B, X R = J2 7 a6 sl B Bk S U s HIX
AT IR AL . A SCR AR KT 650 BE RN 1 0% SR B0 S B Al B g ik
KB RIS B . AR 1 TR, BT T OB B AR B i 2 R
J& K- 5 i FUR AT A AT 2 i GDP 3E KB A AR — B, X E Tz A A
Bk

AR SCAE R U (BT U350 43 T2 0 Ak B i e 100 2 B LA N B WA R AR R
1280 71 B 3 88772 AN AR B o R T B R A A A R e M AR R {a
R AR SCHE— 2N RE AR RS YR R B 2R 150 2 L5 200 2 B, A
Fofr 238 SR 6 LU EDIEAZ O 858 O AR (EEPE o BRF 3R 1R R T JF 3 2R I 5 R T A Ak I LT A
KA B A IR T 4G

2.8 I T A

Pk R B R AL S A EEA MY AR EE 1A ERE

https : //world.people.com.cn/n1/2024/0620/c¢1002-40260780.html.

https : //eogdata.mines.edu/products/vnl/.

AR SCRR 57 TE DL CRORE 2 BRBOR 2 BE T ) 2 5 M, R IR
SRR IR RS S ZWTRE IR TR e E T4

® o e
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73V AR SOl A B P APT 2 1 3BT 4% B il A 0 5 Ak A, I 905 L
A vl e T T BT, 0 TR AR OC BT A M A% £ e SR A B AR (A7 BRI OT I
FErg i i X)) o AR B O BT ) Kb VR 7 R A TR B PR B T
2021 12 A 3 HIEUJF i Gs 5 o A SO 2021 48 12 A K Z J5 1Y i 33 3% @ o ik
Y

3. % oy K

AR 3CR FH B 52 5 20 W 808 28 ( BACT) 4 v 38 57 5 B35 5 58 4 8 38 o L 32
Sy BIRER o 2 BRI LA T R 52 5 e U 22 (UN Comtrade ) ) JR 4R B Ay &
fith, B4 T 4Bk 200 224> [ 5 A M X4 XA 52 50 B8 (1988 4F £ 4 ) , R FH HS (T3
il B2 ) F1 SITC (b o [ B 52 55 4328 s o) 7 & 20 6 A7 40 28 A 3 ok 0 ) Lt 1 )
A 2R 5 5 (B 5 5 B SR

4. % TR B s

R W B0 ok 1 CHIRPS—-2.0 U048 48 | 1 B0 48 v 55 B i M K 2% 26 B B 4 1 1Y
SR E D TE K, S5 A TR UL | M T sk B AR R AR S 2 BR Ak B Al A
T 25 ()R DG 25 74 K 4 (B AR 43 TE 45 v 0 RS A 25 4, B3t 1 4 3K 3 Bl 1) B3 K
il B B) 85 5 1981 42 £ 4

(DY) A5 A 358 5

FEERE T SR ST 22 43 1, K 36 v 8 K % O 38 W, S 6 2L A 48 5 U i
xR A b 22 5 o BRI E IR

In_DN, = a + 0,Treat, X Post, + 0,x, X time, + 0,x, X time, + v, + v, + &, (1)

o i S A AR AR, ¢ R AR — BT AR R In_DN, R s WA i E ¢ B 209 2
TEOG shom B o Ve M AS 76 ¢ B 2200 09 0 (R0 T D658 3 1 U 50 1 o R A &
AR S BRI 2 Rk 100 K RPN 04 B A A SR I S R AR HHp il BT e B
WA A SZ U A, Trear, 88 A 1, AR 8k B U 5 78 B3R A A% R XF R, Trear, 15 B R
02, Post, y i 1] g 48175 Ft, 2021 4F 12 7 K LLJS UM 1, 22 55 U o 0, 3 5 i
M [ 22 R v, 5 B () [ 58 RN 0, oF 468 i M A R AE 5 B R REAE o AR SCA A 3
5 18] s 58 TR B R R AR AR x, X Time, FIAE G AU AS B b, X Time,, LA FR34 0
A B R E B GCRRAE BEE RAR AL o e, bR R R, RS H] 10kmx10km [ Y 4%
HLIG

O© ALIEEET vl NS R BE, R RIR G T SRk T R TGk A e | B
e Pl S

@ JrEkE e BRI A T AT X IR R A N S SRR NEE 5
ZWIER TIEE D2 WIER TS RPN EEE T REWIE T RE R EE T
FAEEE TTRIFFERE LI RTTRT
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=, HEOASREMERRE

(—) g

A SO FH 2020 4F 1 H 2 2024 459 H 3£ 57 4> A 1] 88772 /Nt A% By 28 3% 1 5 o BE
PEATFUERT S5 R E 1R, B (DA OMBREEMAIT R ENE, &
BRI T 8 X R BT R e PR K B I R R AR A . SO A AR 28 UF I B
SRJESETE T 290.45% 0 2 Al T I R Ao 45 ) SR IO S 1 4 R B R AR (R
FE HUOE AR E B ) BE BT R A5 1k, © 2 HERR T8k B o5 BT B R R 2T A
FEESI-AIIR

15 58 LAATBUERA Sl A 34T 19 5 15 P RE A7 76 10 ST 2 (8] S5 o vk ) R, & 3
fTT 45 TN UERG o A SO 450 SR 0 B oty o T 7 L 25 A 7 1B T R 40 14 b Ak B
G A 7 2K, PR 3 1 80~100 K- 42 115 BBl PN R TE IX 35k (%) W A% Sk %o HRAEL , 4 J31) if
FH Ak 6 0 05242 10 T 2K LD A AR B8 20 2K DA PN R M A 8 Sl b 382, 587 R AT [l
Ho 255015 (2) 5L (3)FI R, 38 BIAS T RBUUKIH B35 M 1E

FEUE ] 25 3R o, v 28 gk g T i il Ak B 2H Hb DCORT ' 0 B A B ZH 4R v 2
0.45% , %45 FAE B 5 M TR 4518 AR — . Mimik 55 (2018 ) i FH 22 38 S i
T 4% 9% A HE 1 AR S, TR T O o X A M 2R R I Bl s ), S5 SRR
B e E 5, Z R AL X A GDP K 28 0.5% . AL, Lee (2018) i B % 18] 4T
B 5 i Y B9 A B, [ o o) 28 S0 1] 1 36 5 A L IX Y GDP 22897 K T 29 0.6% -

2 BRI T S 0.45% B 418 25 24 5 KT O 0R BEE Y 1.67% , 75 % MR B L2
— A A AR i . D 2024 4F 2 HE 2 E GDP I K % 4.3% A S M, A LA Hb
DX F1A) 51 41 358 8 A 24 Hb 4 [ S X5 34 38 7 24 38.8% (=1.67%/4.38% ) , b 71 ) 2k s 4 15
X IX I T R R SE e S . NAUE & L B E , R A T I E T & X
R BIAE T . TS AR AN SR T O o RV A AR BE  Be B Y
Besh B R o SRMEA B = AR a]) R B Ge 3 L v AR il A9 0 38 00, IESE T
BRI S AR T E R, 13X — 7 R, SR AR RS METE T ok A XY
KR, o BB IR L B AR . 5y — 7 I, JE SCRY AL A A A S8 3X — i
Jry PR 38 AR B Ty 5 T N A IR o XU 9% vp S R E, O BT K
WK EE ).

*1 £ E LR
( 1 ) ( 2) ( 3 )
At
In_DN In_DN In_DN
Treat XPost 0.004""
(0.001)
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(&%)
- (1) (2) (3)
In_DN In_DN In_DN
Treat, X Post 0.008™
(0.003)
Treat,XPost 0.004™
(0.002)
WA ] 2 2500 = = =
B[] [ 22 2800 = = =
A8 53 <[] 5] 2 2400 = = =
ST <[] [5] 22 2400 = = =
FEAS 5 5060004 5060004 5060004
R 0.565 0.565 0.565
HiA% 88872 88872 88872

WV RN TE 10% 5% 1% B9 K R 3 355 A 10kmx 10km 4% BT 2 18] )
RIEPRUETR

(=) FAT a3t 5w

7 e B Bk BT 09 R B R AR T 1 2 At S MR AR il an il B AR LN H R Bh
G (HRLLANT 75 8E,2023) o SR, 33X 28 PR 2 X 48 5 & R (1Y) 52 1) 38 75 22 35 A i (1]
A RE Sy B . A RS B O By X S g8 AR Ak 0 R BK B, T 3E o ik R T i
B 52 W ) 17 O ¢ 1) 28 % 2 Jie /K 1 A8 Ak 22 B0 B SRl o B R AIE o A R B X — T
REME , AR SR NN A A B2 | LA $i2 2k B 38 1) 30 252

In_DN, = a+ > 2 = B*D,, + 8y, X Time, + kb, X Time, + v, + v, + &, (2)

Horp D JE— A B AR =, W SRS § BT e BT ¢ 75 2021 4F 12 A Z T8 2 SR 1Y
a ™A RN, WHZFEARE T 1B 8 T MHA& i RIS Bk B A Z AT s 2 )5 a1
AR . I ) =05 M SR e, n AT 0 18 8500 5 48 4y 1) 28 |
T AR DR 25 SR AN 32 o H A0y 52 )

Bl JRR T TR i 45 1, e J L8R 90% &5 X[ . ik 1y
TN FERRBE R ET AT 120 H N, BB AREAR 5 R AFEAR Z [0 B 255 B JRIK R
R RGEMEZES . A 2021412 A b 2818 J5 , LU R]KT 652 B Al 2 19 28 0%
KA BRI, XA m R gt . g R, 2T @ X 25k &
JE A2 R AE B AT RO E P AR S AR AR . X — 25 R HERR T Z 1S AL IR AN &R
Chn ol B AR S BN T8 30 ) X 0F 9 &5 SR A0 52 ), DA T S 5 1 8k 38 3 ok 1R 3 i A A
HIZMESh & T LRI 458 .
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04F

02+ +

In_DN
o
!
S N
_e_é_
_:e_
!
_e_i_
o —
——
o
to—
s
: -
:
P e
i —e—
i —o—
P —e—
i —e—
.
P —e—
o
_i_e_
| ——
e
H
P
————
o

_0'2_I 1 1 1 1 1 1 1 1 1 1 Ii IIIIIIIIIIIIIIIIIIIIIIII
-12-11-10-9-8-7-6-5-4-3-2-11 2 3 4 5 6 7 8 9101112131415161718192021222324

B1 FTEERE

AL LA B, v 288k B R0 FE A A Oy Can s 5~6 1) B Rk sl . X — 4
AR S ER AT PR L ER & MRAETIEh 5 SRR EREA L.
S PR A A 5 e A AR R 38 3 B B AR S L TG Bl XK R aE AT e AR
SER o 5 R R T 2R T Bk B RN AT AR AR TR, 3R B I B 58 3 A 1A it T R 1Y
AL 5 PE EL A K R ) 80 WU e o5 %000 56 B A [V AT RE Sk H 2= MRS s s
SR B TR] Y R 3 A b 2] 1T ISR AR PR R R B Tl AR B AL T AR . BEAh AR
S HE— A5 B TR B A AR AT 120 A 220 B AT R B IR, T LA IR R
SR BT 5 A O W AG T R A 2 O IE | 3R WA K T A8 6T O8I A% e A T
Frat Ha g B A 52 . S5 R0 DURFHA 2. e ah , AR SCE SR L TR S RTREAR 1Y
HIE T, 2R BoR A a2 R 45 R UL 2,

(=) AR P A

1. T HAR &k

rh Bk B ARG ik T BB A7 B T AR 4 T AR BUB0IR R 2R Y SE N SR G2 ff AR AL T
REAFTE B N AE MR R L ia FH T 1 AR S ik R FRAG o h o AR Sk Bk [0 4 IR 0 g 60 )
BRI Kt B AR O BR B e BERE B T AR G A B AE T - ik S Iy s A 3E LA A it
P R T BRI 1R 42 1) R At , DA T Vi A A OGP 25K 5 AT, 4R Dy s st A7, B AT TR
YT 2RI B Y L4 5 e ST LG, B AT B o 9 i A S X 4% ok ] 22 ke FE AR
FH 3% R HEA P 20 RS2 A T 52 RE . B 358 (1) FU A2 SRR I, ZE45 T 2B MR JS 45 SR 1Y
i ZE PR RNy 1) 5 B 2 S AR — 0, kB X 28 T R TR AR AR SR B 2 R IE

2.0 iR 2E

P TE) KT 6B i 7 A i 28 5 & 8 /K- 15 ] BB 52 21 S8 (B 5 DU S MR s (R B2 e oy
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I, 7R SCEE 20 X 4 A R A R it XL T 19 4 FE AL B DA S I VR AE S AL IR 3 2B (2)
GNEE R B KD REAE 1% WKV DAKSR B3 . iF— 20 M, 25 i 20 3 8] 4T 6 mT fg
% 2 15 A I SF R T, AR SOR FH BB U8 ke 2 08 7 vk, X - A A HE 3
3 AR PN 5 AR AR, DARR AR AL M 75 JF PR R A R 22 . B 36 3 26 (3) 471
CH T2 H 5 Al H 45 R o BeAh , HEA T 29 10% R MHA% DN B 55, 3 B AT e U4
T NOAA B # ab BT oM AR 52 BEAR R L JE M M7 M E B “ R &8s a7
(Elvidge 5% ,2017) o A< 3K DN=0 A UL B8 4 Ry 5.5 FfF 3R 3 275 (4) 91 45 2R B,
B 5 AT R BUKIRTE 1% K- B3 0 IE , #F— 5 50 0E T 4518 e fdebk

3. 1 8 R AR 43 AT

PR F5 B 5 3 o5 T 7E S S A A Ah B A, AR SOtk — 2 o B A R R B R
B % 0 5150 TR A 200 TR DA, SR E A7 3 A FfF 28 3 58 (5) F1 Rl (6) 471
() 485 S B, 7 T8 R 2 [ 3 [ PN, vl 22 4k B X 28 TR KT DIt ik B 19 I 1) 52 WAl TS 7 1% 7K
Vb BeA, NGE AR N T BN T BE 5 8K X BR 2 5 e [n] B, AR SC g Bk il
J3100~200 - K 14 B A 1 Sy 3z v o HE 2 J B Ak 0 F, B 3R 358 (7) 21 G 45 SR B R 0
RBUMAR B M IE , H 5 3 gs g T

4. F5 T T A2 A 052 k)

e % o5 ik T RE I AR REAIL , 1075 VR 28 U SR A O, AR SCE I 8 il A 2
7L g 5 s (R A0 38 ELINL, DA G Mgt ik Y A A SR A TR R . &5 BR A SCRk S
LR IR T B SO 185 B P AR R R B T SRR T R K S R B T
I DX ELRRAEAE SR e A8 1 (B 7 =R LB 5% 5) |, 0 31 5 ZR M ) e i sg B g A
MIEBCR, B3R 356 (8) 45 R R , il LRI R, KR B2 N IE .

5. AR R PR A 50

WA, 58 6 3k Tk AT R AF 7 0 328 5 O 2 8 [R) AT S 25080 9 o o AR 1k L HEAth 42k
S Bl B AL oo 0 TR, DA B () il B SR PR 2R Y 52, AR SC 43l R R AR G B A
] 75 43 VE B ARABE A A PR S 560 5 0 B 22 R AG 560 | PR A [l I3 R 4% ol AR e i
JR AR AT IRAE o B 36 4~6 FIBH RT3 B 45 SR o, 45 TR PR A 56 T A O T &
BAEFF 5 MG B 3 M Uy 38 5 S ] A 25 SRR — 3

. HH 5

AR BRI oA, P2 B B BE A RO S 5 R TR I DL R A R 0 S T
MBS R R AL . Sy Bk B ML A SCHEAT TR R

(—) 53 5 B i AL il

S R R R AR 1 S i v L e H Al AR e I R 5 2 T ) s i A A ]
ol W, 2021 AR 2 gk Il DU, 4 B Rk i 0152 5 i 4R T CUn by 7 4
JIT 7R ) o 2022 4 H 3 B0 B 5 W IR U T 25% , Hoh 2 g 0w [ B e 7 i s
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(AIAR S R AT it ) 08 H o BRLIHG , AS SC AR 2 300 B ™ e 340 B 5 )y T 2% 4%
TR BT I N 2 fid [ PR 5 S B SR

1. 2yih bR

AR SCAE T 2001~2023 4F 1 BACT £0UH8 122 2% % v 22 Bk i O 8 0 28 1l 1 ) 11 52 5 1Y
S AR BE AT

Trade,, = a + 0China, X Post, + v, + v, + v, + &, (3)

Horb W B B Trade,, (035 E S R bh s 76 ¢ A5 ¢ B AYXSE0h 1w ok B
(A X H5HE LA L M 7 S A 4 B DL Rk PR i B4R . China, 2 — AN BVAE & 2
Faf it s HE D3 R ok B R B UBE R 1, I 00 [R)AR ML, S 4R £ R T 2021
RN Post, BUE R 1, B 00 v, o, Flw, 5350 A 5 77 i FAE 03 11 7 R0 o e A Al
THEE JRAE ™ a2 R 28 50 1 v [0 2 i B2 AR 5 A o B A A A b
BR B IF AT Y 5y B 5 I R Ag S I [ 25 SR AN 2 58 (1) B HER (2) 5 s,
R T 0 R T R X A R R R A A
i B By 3G KT 2 22.24% 5 DA [ % 2 1R At e 5 [ S K T 24 33.68% . BfE R
7 SR BB VR 1% 5977 5 e g SRR AR, W] IR AE IR AR i B — R o B
Ty W ZE A 3K Bl , T 2 B A4 52 S 445 g ) ) 3

% I8R5y FOR T ), AR SO A RCEP B SERE AR S B i AT 7 10105, P 3R
Yy NI, S AR E KA S X IR R 8 5 SRR & b2
FRRS AR B0 IR A A 3 AR 5 AR S R B A — 2

SRy R 56 R T B X B B 4 M S ], A SR T 22 AR 2 1 WLt 4 A Y 4 Bk
B Gy 7 i O 2R FE AR AR A B e BB A A . R 255 (3) B (4) 5] 8w, 24l H
Hh R 117 B BOR S 2R BT [ R v S T ) SR 2R BT R BTk OT
BRREAR 1 3 C1TIAR, SCORHE 1 Hy 100 o) B g BBy ) 9 2 o el b AT L, v 38 R B Y
52 5 RO A AR AL IR 5K -, 3 38 2o B A1 i s A A R 3 nl ik e L HES) T
O 2R S AR O0 Ak PRI T I B R A At R R AR X 43 T B AR AR AR

2 o sk B 308 3 3 1 L B B2 5% O B0

I 2 3 @ (5 (6 (D (8
. 5 AR ES
S H

. Inexport  Inimport  Inexport  Inimport Inexport  Inimport
Inexport  Inimport

PCI PCI Num Num PCINum  PCINum
China_exportx  0.320™ 0.034™ 0.055™ 0.020™
Post (0.024) (0.008) (0.003) (0.001)
China_importX 0.817" -0.010™ 0.633™ 0.244™
Post (0.006) (0.002) (0.013) (0.010)
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(%)
(1) (2) (3) (4) (5) (6) (7) (8)
e 5 =
Sl =cR
. Inexport  Inimport  Inexport  Inimport  Inexport  Inimport
Inexport  Inimport
PCI PCI Num Num PCINum PCINum
5 1) A% = = = = = = = =
) [T 250 = = = = & = b =
ATy [ 2 R = = = = = = = =
7 i [ 22 50N P = = =
FEAS 96287 251465 81610 191129 2557 1791 1628 1387
R*HE 0932 0967  0.702 0.610 0.861 0.911 0.762  0.909
HS % & 3152 4732 2138 2972
EE H IEJ %% 1 o

2.9 PR

W5 1 5] — 77 b — 4 03 2 T A B s 2 N — ARy R, G IR R s
SCHE 1 E R A 2 R AR R

Num, = a + 6China; X Post, + A, + 7, + &, (4)

Horp, W B AR i Num, S 2 X 0 B O ECHE O B R AR S RO O 58
China, } 5256 20 B 045 &, 27 01 )l 01 0 o o DU BB R 1, 5 0 0 BT A
MEGE S ASEANGIE -2

T2 (5)~(8)FNML R B, B8k T 8 22 G 0 1 &4 o v [ 2 Y 1
m B RRZE . 5 (5)FN RIS (6) AN 11 3R B, 4% 6 O 38 5 2 B % v B %)+ 10 ot A 28
AHAE HoA H A SN T 24 134.56% ; 3 it o v [ 4 1 101 75 ot A 28R A H Atb Fe Y5 ) 3
T %1 460.29% . H: T RCEP FEZAR W R fd A I 25 R (BF % 8) 5 FiR 45 R ILA —
o TP (8) 5] R gk H A% v BRI = R 2R 1 S 2 88

3. 5 Btk

k25 58 B B B ) SO B 7 o 2 T S M AR SCE — 25K B G B e
R R 77 i R 3E ) DL SR R R AR R (7 s B AR R S AR B AR AT
V538 o R 9 TV A5 2R W |, 2k B T a8 W 3 e ik 1 2 40 vp AN [6] 26 1 7 i
B IR YR T B b E T M A R, % B Ak I I 3R X BR B 1 K L
Bz AR AR SEVE R o [, ASTR] P o a2 d A | s 35 AR A e 1 1
JRE 225 SRR G N AR R B R R R Y 2B B

(=) IRURBG: 2% v HIL il

Hh B B B B Tl AN AR AR T E 2GR ALY 3 R R I $E T X 2 pR v
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BN ZREMETEAN TR shE . B4 i WAy B s A2 K, PR AR SR kK
R K 50 v 8 BRI 38 2 T BRI T AS M B i R R FE X & B b, DL RO R
GE At ek 3 1 DR o RS 2R AR o ELRBIARL AT
In_DN, = a + 6,Treat, X Post, X.Floodsi, + 02Tr'eat(, X Post, (5)
+0,Floods, + 0,x, X time, + O5x, X time, + v, + v, + &,

Horp | Floods, J2 I Bs) 2] ¢ WA @ 0 RS s, A0 5 A i K b5 (LocalFloods,,)
AN R A M (DistanceFloods,,) o Hir, A Hi ik 7K whs 2 ok M A [ RN 1 3k 1) 4
A 1Y 190% W01 B A 1% R 48025 £ 5 A BB T 7K o o 47l 8 JHC At 2k 3% 2 422 b, DX 1) it
K it A A o G At 2k B b DXt K e 48 A SR R, I 4 0L I R N A ok
P

. LocalFloods,
DistanceFloods, = Zk _—
*  Distance?,

Horp k2 BRHLIX 2 A0 38 o R B LA M X . XL, e T Al X R R
s 1 S ) B B T T R A R L G 51 ) A SOk, AR SO R S I S
PE @ A 1.9, 7E 5L B 819 rp 25 1 e A 40 e 1 ol 17 B B U L BT IR A BE S 5 Post
1) 3 T T

1. AR b wh iy

T A I S Ak I RS X IR B R R KT 5 AR b it 5 e ek 22 1) ) )
FBE R W E G . K3 () ISR EoR, FEK i XA B AR A T W
PP RN o 55 (2) 5 5] A BRI 535 oh i 938 BN Tl s, = H 22 70 45 21
7R 38 FLIG Y A1 H R BUTE 1% 35 PEKSF B2 BUIE RN o 3% — & BRI, 4 o
RAFMHSFEDE LU TATIE S 5 248k 8% W45 a5, K2 5 X4 o
o 0 W N7 BE 77 5 3 5 X UG IR T A A Al 1 it E $ T DX 8 48 5 ) T ) L
EH -

2. At

HE— 25 K 6 v 8 Bk % TN 4% B X R 20 T R R KT 5 Ak B K ] S Bk i 3 41
HB i Z 18] ) B A OCIRRRAE . 3R 358 (5) BN A5 R o, I A oK w5 A% 5 %) [|1 15 2R
B im0 B, 36 B A A 7 X It K el 2 AR b 22 T 7 AR e R A SR %
it 23 G it 1 R O E AT R By whl (BB 45,2024 ) o A2 B Al b 2 0 S R Y B A
227, Hoaz 6 ROR M TUAY B 23 4 52 W OB B 3k Sl B ) 9% 3 i R T AN s A i is 4
RAE JF AL TTIRERE S . 5 (6) 5] = H 28 HIUAL 145 51 WoR |, Bk 3% 1
5 AN K why B A2 B I AR B O IE , U BH A8 T L A it S R0 T X 4 B
1 RIS 22 PP BB T o 45 R DN T 0 AL A I S B R A A A 1 it Aok o A X
T A B SR SR, BRAIR T 2 1 KK R DR ARS8 v o T v BT A A R R L N %
X 8k — A Ak A4 470 XU 70 L Atk 8% it A 2R 4R 46 T S IE AR 4R -

67



HEEFRAREFRMAFR 2026445 410

x3 REREFBEESRERS M HEH I
(1) (2) (3) (4) (5) (6) (7) (8)
AR B 7 Hb o AN i

In_DN In_DN DN _sd DN _sd In_DN In_DN DN _sd DN _sd

FloodsXTreat X 0.006™ -0.005™
Post (0.001) (0.001)
DistanceFloodsX 0.101™ -0.111™
Treat XPost (0.043) (0.046)
TreatcXPost 0.003"  0.026™" -0.003" -0.025""  0.002 0.002  -0.002 -0.002
(0.001) (0.004) (0.001) (0.004) (0.001) (0.001) (0.001) (0.001)
Floods -0.031"" -0.027"" 0.034™  0.030"™"
(0.002) (0.002) (0.002) (0.002)
Distancefloods -0.082"" -0.116" 0.086™" 0.123"
(0.028) (0.047) (0.029) (0.050)
2 AR T T T JE T B JE JE
A% 3] 52 R N7 T T B JE T T JE T
s 1) &1 5 500 T b T T P T JE =
kvl R 2 R 2 R 2 R 2
[#] 5 550
ngB¢ I‘Eﬂ =] =] =] H =] =] H =]
FEAS 5060004 5060004 5060004 5060004 5060004 5060004 5060004 5060004
R*{H 0.566 0.566 0.567 0.567 0.565 0.565 0.566 0.566
A K 88772 88772 88772 88772 88772 88772 88772 88772
?J‘I_ M IE] %‘:_{ 1 o

3. 2 TAT L U 3 i £l i1 4

VAT 5] AT 516 245 38 7 ¥ 1 D A ek, T A 412 301 o ok B 02 3 32 R M IX 28
B R S A0, T AR AR S B B G b XU TR A8 T RIS, o AN S
— BT RS —SE A G N KT S B AN TR 6 A A 3 {E 0 S 2=
DN_sd = Light/( " Light,/12 ) ZfHMA , 3 W AMAR 7655 ¢ 48 19 7 B2 22 0% 1 3l il
IR, 25 A e 22 o A A6 A B T Al 3, 45 2R 878 = H 52 13 (Floodsx
TrearxPost ) B 2 KU 5 O B, i vp 8 R % O 368 Ji , Ak L T DA 308 A i 24 K o ot s
ZPFW AR FE T e X — 8528 KUK 22 L S 0 T B A B
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RS R IR 35 (3)~(4) 5 55 (7)~(8)F1,

4. BN oy

TR AR R E B iR 10 a8 SR A T B B B R SR o Ol 1.5 1 2.5 1Y BURR
bt e SR BN, ERF o BUE T , =5 22501 ( FloodsxTreatcXPost ) B Z B IR 2%
TEGeit b 03 e, 28 Bk B 22 A A0 A v o i L A 2SO0 A AR AR Y o

(=) NHER

BRI BE A R 1) 2 AR R T X AT IR WS T 55 Bl Al S5 e Ak B U
b XA . XA AR RN TR T A T 3 BT, AN S0 o R 8 5% A% 4
AR RCR I R LA SN R AN R H, R T QU RE ), HESh & T
SRR IN G T K T o BLAh Bk B 38 i 0 N 3 IR 55 R0 R Al A it A AT Rk
Hgum 7 XIS B R RIS . BRI, N AR BRI A 5 BT R 4 Bl b X 22
R B EAELE] . B EEZALH  BOERARTLIN T -

pop, = a + OTreat, X Post, + 6x . Time, + k X ¢, Time, + v, + v, + &, (6)

HHr, pop, R WS © 76 ¢ A2 N VA BROK AP AR SCfd T Them® $A% 7E ¢ A2 09 AN H
a5 OO 37 3 T AL N 1SR ) 7 PRI Bk, B0 R U T LandScan V. % 4 45
(1) FA AL 25 A% [ 500 i Ak T h 45 2R o, Bk i O B 5 4R 7 g N 1 4
RIKAF- A RE T B A B B sl B b IX, 3 Ak A D S BN T 17.5% 0 45 (2)
FIFNER (3) 5 32 WAL & 4F Oy [ 22 48 1y — 4F 0y 1B T —4F 0y 58 . 1] g %00 5 il i
FBURIH R E A IE, 55 (3)%) Won , gEg IR A 1% B 1 0.025, 40 >4 T 9 i
BEAR B E A 1.59% . AR 45 B 48 5F b PR 2% B 92 (Krugman , 1991 ) , B2 % 25 [6] 40 1
TR G 5 U2 55V R0 IT I , 4R A0 1 H0 B, B 25 1 B G K B AR K
BT

x4 BRI E RN
(1) (2) (3)
AR
pop pop pop
Treat XPost 0.175™ 0.042° 0.025"
(0.009) (0.013) (0.011)
WA ] 5 2% 7 T B B
Fisf 1] [ 22 %4 g w T T
A 5y < B[] [#] 5 2500 & 5 B
BT xS} ] [3] 2 R0 = = T

@ hitps ://landscan.ornl.gov/
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(%)
(1) (2) (3)
AR
pop pop pop
FEAS 2130528 2130528 2130528
R*H 0.889 0.894 0.895
WA HC 88772 88772 88772
?EE : Iﬁl%‘% 1 o

B, E—FHH

(— ) H 2 K I X 1 AL 30 B30 1 5 Tl
ORI A I SR 7 AR LI o Tl A G Sl S RS A el 51 M B Y I (S
McCallum (1995) Lk & Anderson 1 Van Wincoop (2003 ) B9 5% J7 3%, i 2 WK 51 S #&
RUFEATAG T
Intrade,; = o, + o, InGDP,; + a;InGDP; + a,Indist; + as6,; + ZKK,C + &y (7)
Hor, trade, 2275 30 DX i A7 kO X7 089 Y VB, GDP, A GDP, 43 530 36735 3 X i 1
J O E A P A dist, R ML DX R 22 R B ES L 8, o i L AR &, TR b I E
W7 52 EPRR S Z 0 R 5 25, HESE A RS AT B Z 0] 1) 53R
Sy WA 1, EAE — B AT 5 2R 2 B R 5 BUE R 00 AT R4 o S
TEFRAS 58 —LMRE R P TN b 2B SR RO, >k, BRIk
[ 72 AN o HP A PR B i e AR IR 2 A A A (2022) 48 S B O iR AT AR AR,
E &8 52T 58Ik T 255t E &8 ST BUIX Z 05— H B2 )
R g E B BRI T B B E
B 11355 T DL B B R A 45 A7 B M AG 1145 5 o B3R 11 v i R0 R Bk B
PR B 5, R BN FEEOY X, RBLE Sl B 54 AL S T A PR o 58 —
ZRR G AR 5 (1) 50 45 R R AE P 2 2K B Tl 2 T (2020 4F 5 2021
AR, BN R BN 5357, EE IR S MR R, h EA R S w3 o
5 5 B 212,16 15 (=357 |, i 7 T McCallum (1995 ) 3£ T 1988 4F 36 hin &5 4fs fir £k
A N (29 22485 ) o 55 (3) B 45 3R /R, 2022 4F H B Bk T 8 I, % Ak
TE 2023 4 F B 2 41.64 (=) 75, 5 2020 4F [% I8 3k 80% , = W 8k %12 8 B & 551k T
S 2 [R]85 0 RO Tt L B R AT R SRR A o
Ja 8L, AR SCHE— 205 AT Ml DXl A28 B AR e (S B bb X i 5 R j AT B 2 Ak Y
VBB REM, = > dist JGDP) o #5H WoR  AE 4 1% A8 ik IR L 30 38000 2 KA
THE ARG LR, IR J5 A9 R I8 A WL S 3254 o, 0 PO i 2 B2 /28 6o A8 281 figp 8 7 1) T ik
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£ PR, 5 Anderson £l Van Wincoop (2003) Y4536 —2, TR WL R 12,

(=) v B 8 B8 20 B 200 1Y 25 8] AR

BRI i B 52 ) S L R B8 O SRy R T G B R BT RO AT BOA B e R i e XA
SRR AT (R VLIE A B 2R, 2024) o A4 ol BE A9 Ui 800, A SCR T P
Pl A8 i, — AR WA R B AR A H B (Adja,) , 53— D2 4R B (D) A
PR A B B (Adja,) o 53 51K B3R A8 B 5 BOR ey i 85052 3fe 5 A A 48 i A8
PAKE RS B 2R 13 55 (1) F0 RS (2) I 17 AH DG |l I 25 51 o 45 0 48 I b IX 42 A
BREE G B0 IS, vh 22 Bk B R A Ml 28 B 0 52 AR AR S O A I R R B R %
(45 FELAAN ) B v 00 S FRAR 0, A 30 4B 7 432 B % I 2 (41 3 B 1T ) D A7 A B
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South—South Cooperation: Cross—border Transportation Infrastructure,
Regional Integration, and Economic Development: Assessment of the
Economic Impact of the China—Laos Railway
ZHANG Shihua' SUI Hongguang® LI Xijie’®

(1.School of Economics, Nankai University ;
2.School of Economics, Shandong University ;

3.School of Government, Sun Yat-sen University )

Summary: Based on the VIIRS/DNB nighttime light data, this study empirically
examines the impact of the China—laos Railway (CLR) on the economic development of
Laos using the difference—in—differences method. The results reveal that the opening of the
CLR has significantly promoted the economic development of the areas along the railway.
This conclusion remains robust after a series of tests, including parallel trend tests,
measurement error corrections, sample selection bias controls, and model specification
error corrections. Specifically, the CLR not only directly boosts the economic development
of the areas along the railway but also has a significant spatial spillover effect on
neighboring regions. The boundary effect has significantly decreased by 80%. This finding
indicates that as an important South—South infrastructure project under the “Belt and Road
Initiative” , the CLR has significantly improved the regional economic pattern within Laos.

The mechanism analysis further reveals multiple paths through which the CLR
promotes economic development. First, the opening of the railway has significantly reduced
cross—border trade costs and promoted the expansion of bilateral trade between China and
Laos. This finding is consistent with the existing literature on the role of transportation
infrastructure in reducing trade frictions and promoting trade growth. Second, the opening
of the CLR has alleviated the negative impact of local floods on the local economy,
indicating that railway infrastructure plays a crucial role in enhancing regional economic
resilience. Finally, the opening of the railway has significantly promoted population
agglomeration in areas along the railway, which is consistent with the theory in urban
economics that transportation infrastructure promotes population agglomeration and
economies of scale.

Compared with other international aid projects, the CLR has a more significant
promoting effect on the economic development of Laos. This finding not only highlights the
unique advantages of infrastructure construction under the “Belt and Road Initiative” but

also provides new empirical evidence for the effectiveness of international development aid.
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Overall, this study provides important empirical support for the regional economic
effects of infrastructure construction under the “Belt and Road Initiative” and offers a new
perspective on understanding the impact of cross—border infrastructure on the economies of
developing countries.

The contributions of this study lie in three aspects. First, it expands the impact of
transportation infrastructure on economic development from an international connection
perspective. The literature mainly focuses on the impact of transportation infrastructure
within a country. Unlike the existing literature, this study focuses on the impact of cross—
border transportation infrastructure on economic development through regional economic
integration. It examines how the cross—border railway promotes economic ties between Laos
and China by reducing trade frictions and pays particular attention to the spillover effects of
cross—border infrastructure on regional economies, emphasizing the unique role of cross—
border infrastructure in promoting regional economic integration, especially its driving
effect on surrounding areas that have not directly opened railways. Through empirical tests,
it reveals the specific economic mechanisms and impact paths. Secondly, this paper
reveals the role of cross—border transport infrastructure in mitigating the effects of borders.
Traditional literature mostly focuses on how transport infrastructure reduces trade costs,
ignoring its heterogeneous effects on borders across different spatial scales. Our findings
show that the China—Laos Railway significantly weakens the cross—border transport effect
between China and Laos (by around 80%) , while strengthening economic boundaries
within Laos. This demonstrates a unique pattern of ‘promotion in distant areas and
competition in nearby areas’. Finally, this study also supplements the literature on non—
industrial aid projects by comparing the CLR project with the ITA project. Through
comparative analysis, this study verifies the significant positive impact of agricultural and
industrial aid projects on economic growth by enhancing productivity and promoting
industrial upgrading, while revealing that non—industrial aid projects, such as education,
and environmental protection, may have an inhibitory effect on economic growth in the
short term. This finding supplements the literature on the economic effects of aid projects ,
especially providing new empirical evidence for understanding the short—term economic
impact of non—industrial aid projects.

Keywords: Belt and Road; Night Lights; Cross—border Transportation Infrastructure ;
Regional Integration ; Border Effect
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