46 e om

% 2025(2)

RBESE S A MG PRwe . 4% . R R I S B Tt LR iR LT .

XEHE:1006-4354(2025)02—-0046—09

I T ARG 0N 5 B 5T a3
I Y SRR

ROEEE BB

b PG < %2, 2025(2) 14654,

JE LR AR

17123,

#@1.2,3

(1. kB AL EAHAFHRIT,HZ  710016;

2. PEHAZARM AT LG RESHREA

$EEFKEHT,.HE 710016;

3. PEHALAAMN AL MM BT A FREL, BE  710016;
4, A K AEMBARAEE P S, Hx 710014)

I FE (e W R /S U IR [ U PN B

T B i R AT e 3T G R A AR T R

B m s T R O R AR D BT R TR LR R A5 5 R R AL BT 5 i A BT AR O AR
ROUNEE . A, ENANIT R T R B R T R 5 B 5T R S AR . AR SO T

KBLEA
RIS JE A W TRAE T R,

KB IR R WL 5 AR 5 TG e

HES

Il AR N AL 2 e R 1 b SRS B T B
2030 4R 2 ERKA 60 0 N D EAEAE T . 7E
EERTGEA AL PRI T AR B LR R T R
i T3 A M BRI R00E H 4 2 M 3ok iy AT L 25 2 A
% TN A Bl 3 O T A X Ik i B A T Y R
ol F A A AR I T R A el ok K Bk
. PR AE IR ST T gl 55 IR 55 5
BT I D I e >R A W 48 T 33X 42 A I T R 40K
AW R A T

£ 5.P411 XEkARIZED A

iﬁiﬁ?%%ﬂmﬁ'ﬂ%ﬁ%%%?ﬁ?& HRAZ M
el DWSE R T U R < S T iy i 7 N

U AIERE U e ﬁ?k%ﬂﬁ?iﬁ’ﬂ%kkﬁL%ﬁ,ﬁﬁ
A5 FE N3 4 M 52 38 I T R L LI KA 3 Bl
TR ARG 5B SR R . b A A
B T — R INECR B Iy W G W K A
W4 T3k i e ORS SE RE . . 2022 A 4

Y fE B HA:2024-02-29
fEE @
WL 38 [ M (1984—) B BURE L Y97 3%
EE&ME

-583)

IR LS 37 W 330 LA R I R UL T 5 e = T TR X S T AR L R AT T 2

55 Bt BN R (OB BT R R 49 (20222035
) B B AR R KA A A B
M A5 02 TR GRI 1)  TE J di 1 2 R — 1A Ak
B IF] B AL A B R R M R S 52022 4 12 A
ARG SR WL 5 TR R ED R T AR L
RE AR T REIL), %ﬁﬁ%ﬂbﬁi?ﬁ%éﬁﬁjﬁi%
B VLI BE 3 3 T T ARG R R A R RR ) s AL
ﬁﬁéﬁﬁﬂﬁ%%%%h%%%ﬁ&%%%n
AR R AL S U RE ) i SR H AR . HRT
] DAY A1 2 3 B RS 3 T A A0 K AR R RRALE
KAV YL 45 [ BT e T K 1 3k i A< 4 W0 N 4K
5, OIS A D 2 R T AR SR
TG E5 A LI K 78 A1 7 00 00 4k 36 0 30 T %
ORI F 5 2 Je = A~ T 1 1] 2 [l IR T A5 0
TF 5 OIS 1) T 2 0 i, O X oK ok A DG I 54 4

RIS (1996—) o 2 IR - AR I8 10 B -1 B B0 T FR 0, 32 38\ SH IR B S R % .
ERBEN L\ T, EENE RS .
HE S SRR K BT 0 (CXEZ2024P021 ; CXFZ2022P021) s B VS 45 & A A % 3R 5 H (2024SF- YBXM



2025(2)

RGeS 4 IR R W 5 BT 5T ik e 432 3 47

1 HHSKEERN

T KA AR R R XL RISy 4 R bR
AN B LA . S T R T KRR
U T L5 M 55 R RE BIF 6T R B AR O 0 5B 1
i 2R £5 I T A S AR IR T AR LR A I ) G s
LI P AT AR AT 308 el AR R L DR AT e R T
W45, IR T G 0L ) D s T [ 3 E 16 4,
16 it 20 A H BT 58 — X K AR B0 1 1 B 2
T BRI S . 17 Al BT 0
P AE S, 1653—1654 4F @t 37 1 MU <52 00 I 1)
(Rete Medicea) , FEAEMP LT LR K= K
WA 2 % A R S5 45 10 A BRI 388 T 5 TR
B, 17241735 ARES AN [ BRASC4 0 ) IT
AN, FH42 B8 John Locke T+ 1660 4F 1F & 3%
HE PR RS, P ASCES B T 1 AR S BB ) AR i 7
FAEEY . 1960 4ETFAG  {H 45 T b AT 30T <
RBFSE ;21 22 )5 o B T U0 i 388 BRI
JiiEANWT 2D 3T A5 L & e T I R T
SHEEHECRENS N I TR S 2 e VRIIUI IRy )
2024 4 10 . Bt AL 7.6 TR HuTE A
AR LW UL 131 A B R A A4 W
1 3004 & U ¥/ 1 & H 3 AR w546 &R 8 3K
9 BN = <5 DA 4B 25 K — e ik 45
BEREMM AL . BRT, o E & s R
WG LA LI LA = L BR = A R B
ORI R ACER T T R AT T RS
2= 58 FUAR DGR 1] DR 5 45 B AL o A 3 0L 4 4
MG .

K =M RS W M 3 2
RS AR T T A8 T S Rk A4 W A
B BN, BTN T Ol A SRS ML RUE
TR A TR I LR B G LI s R AR
G 5 22 A 00 I 35t o) A P I s — 9 Bk 7l <
LA WIMNA R (SUIMON) , 5 &5 T K i
ZEA LRI R BB I R TR 4
BEM K IR b X AT B T sl R4 M
PR 258500 TF J 2 3 A< 4 4T Al 55 AR DG B 5 L
VB B0 T I 58 3 A5 4 S IR W TR 4 0
55 K s B T B ST M T S B OO A 4
12 B AR RRAE A5 Y I M TR A

2 0 PR 23 S T W 4R R e O T R s
CEATA PR AR AR s R T W S T IR T
AL W Do AT IR T A AR Bk = A T
FER G254 DI ) 2 b i [ 2h 4 RS
SR A3 O8I 3k 3k 7T 9EE 2 U . GPS/MET /K 3% M
KA T J 2 Bty S O 3 0 4 B .
W I I R 28 A BRI R 58 (SUMON) )L
1994 AEFFRAHE . USRS 41 (0 9 35 I L 25 A R
e W SR R0 B A L R = A b IR S 4
A WL P J TR RS Y S i R R R Y
AR (NS NSRS iR AR o
SN TR TR S R v R R e R ASOW L T
VLR R S5 R )1 HE S, TR N B R LA W
N R DR LTRE o o N R S R vl ¢ S URTT TN
R R IR T A5 A e 5 M 45 e D) L 38 B R4 R 55
FRGEAENH BRI B K L %5 g A ) L, Ak
SO T B 0T 35 ' T S R XU 4R TR AR LI L s v
TRUL I 43 5510 186 0 T AL 2 SO B s I, AR
L8 22 H%E 22 0 7 A I A . BR DL =
TR TTHESD o AR I T B A 5 4 T A [ B AR
b i X R [ S A R R AT Y KR
AR S AR bR T R A S A R AT e A I Y
A A3 D) AT G A A PR ATL i AF 5 i A4
6B B R

Bk DA b A5 2k i A5 I I, K5 L B eT
PIARBR A A2 ROk, 2 —Fh ik
TP BT SR I 5t . b R 1979 4F HE A
325 m TG A KR LI (255 m),
WINT G (356 m) 48, 3495 Z ek i IR T <
S 4 it 1 S Lt
2 KEISNE I 36

20 A AR ZE 21 (e84, B L A6 55 70 T 11
VF 22 [ 58 Uk T A 4 T J R 3 A0 3 0 3K 56, 2
BAERENFIZUN, B TR T LS,
Bt v ST R A PR AR AR G 0 AT I HE O
TR R G M s S5 G 2 A RN
VT A AR M Y B K A 0L K 56
A+ A B TS e A% i 5 Ak A T A 3 (MEED-
CAPHOT-TRACE)™ | 3 [ £h 1§ 3% 3% 7 2000
¥ CURBAN 20000 | 35 [ & v i 7 & 2003



48 Be 7y

% 2025(2)

B A1t 3 (JOINT URBAN 2003)50 | 22 [# K 57 1%
IR T R IR I (HEAT) ) | [F 5 22 3% 1
AR ¥ (ESCOMPTE) Y | B i B 5 /R 3§ 1l
A2 5 (BUBBLE) ™) 3 [ A8 #2s S 5 e 9
P HOKL K (DAPPLE) ™ Al H AR 2R 50 &R 17 X X
W55 (TOMACS) ™ % e Ak, A — 2 K 0
DU s BE AN 2% 22 bk 7R S 2 v RUBE RS H 4 ATS 4 )
¥ #0385 (HELSINKI TESTBED) ™ | # [H 7 /K
H T X 7R 4 R I T A G A ) (WISE) P DL K
R T R R L5 A N R (SUTMOND Vo 2

2000 4E J5 o [ PTG B I 1X 55: il
FFJE. 1 20012003 4EHFJ& T ALt KRR A 2
3 F1 IR Ak 2 25 A IR 58 (BECAPEXD L 3k
15 TR RS ) MR A E = 4S5 EAR L
s AL IR T G YA AU B OR A R S5 R AE
T HASE R AT, 2004 AE AR L 5T SE O T IR T 4
FZEWIK 3 (BUBLEX) , 3807 K A2
R TR, W1 R T A R X R R R R
FRAES . 20052006 4 3t K 24 78 B 5 30 XA
FH O T 8 S it 3 B2 G e 24— A
M A 2R AGIRE L R R EN LY.
SRR AIPON A PRk 1 W& A ) N IR
A% 52 S 2 24 TF R TF R 3k 5 e R R
PUBE B0k 28 % S AfF 75 . Aot i W
TR MERT , 2009—2010 AFJL IR T SRR T S
H SRR G AR rh ot 85 24 B B G T R 3R
At 5 52 25 5 RN IE M A0 S WL 3B L B X 5 )
RN L T it Hb DX 95T i 0% DX 38 S e o 2 R
PETFET R R R AR R KT O R 5T R
TR R T 7E (R 5% e R AT I R e B e A%
H VR L 2010 AFFEAT T 50 B IR T R M A
T S v R W KA A R e UL 5% L B R K
XoF 0TI FRE 2 S 2 5 A DA B A 5 4 XU Bl XL
R A Y R R TR T VR SR T ) A Ak
N .2010—2014 AE R HUR2ETF B T £ 0 18 P [ 5
AL I35 o B 58 = A 38T B R AR A2 B
T AR | H 2 B AT e B LR S R R SR Y
RO R AR XA A, 20152017 AL
SO T ARSI [ N S 2 5K A T SE T
G 2 A0 T4 1R 55 Ml 55 T A0 7 i B b DX o 3

T B 7K L 55 — % 52 i UL I 3 56 (SURF) 71 5 3k
T R R K 55— 5 RN 0 2R A U 5
TR () 11 5 )2 v B A M A B v T ek T
WFH)ZE =S50 DL T T M A e i R A
P B 7R T 30T JR M B 30 % 5% — 3 A S ), kT
Ko AL W & B R G W 2 - T T 3T K
CE - UUNE T S oY= SR E €5
it A DI T PR BT RS R S5 I A o B AR
B, 2016—2018 £E P [ A4 R AR M b DB G
Z R BN AE LA R Tl B S X )M L b
T VU2 AR 55 2 A T R AT R T 25 A4
R0 328 55 o ) PR i 7 b 56 2 JR I A % I B N
WK EEY) R IRE R BRI BB R T EL:
LI, 384 58 T 0T A Aok A s ) ST AR S5 A8 A DAL 2
R BT b RUBE R4 K LR AR 45 0K
T RS R E AR L XK R PR 5 R
BEAL . 2016—2020 4F P BH K <A 58 BF 55 BT A5 AR
AC Ik T 22 U S R AR B2 TS e R A LAk
WL E ST T R AR RO A R L T
PV R E R 5 RRE R KR DR B L
FEAE B Hoxop 2 AT Gl i R 5% ) AL B 4%y 18 . O 4R
3 8 SR R O Y M R ST G B I R AR AR AR
P, BAN M EE IR WM 5, — A TR
SR T AH AR T R T v 5 M 2 L0 0 3 7
PR A KR B TR R RS W g
TF R 3 e A A 37 0 00 38 565 Ay 3 Tl R ST 4T T
W G55 5 W58 S A SO0 B4 f F , Ay i
Xof R Kk T ARG R AR R S Bl
3 WHEEWNHRER
3.1 WAL EAR KR

Bt A N 128 5% ) e e, ki Ak 2
NEAE R I SR a5, SR 76 38T A6 A W
KA RS B WS 1 5T P T A
P R b Bl 28 7 IR N L R AR E R,
AT 3 B0 30 %) 3 T A A RO L G 3 T A B
BN T 5 O T 5N e kg A,
o P OB T A SR e A ) R
ST by RN R AR R TR AR X . Py s EAl e
W E] 1833 4F, Luke Howard & #LAE i 0 1
SRR TR AN B X IR AR R



2025(2)

RGeS 4 IR R W 5 BT 5T ik e 432 3 49

AR [ P9 A1 3 R AR R F 9 0 12 RO Bk e
TN 328 J25 AW 0 5 A L 55 ) 5% AN (] A 38 T AR
() 38R B L B 25 AR AR AR AE L 52 ) PR 2R S AL o A5 R A T 0F
FES LT B W 5T R R AR SR A A
5 9 B K 2 R 0 B I 1 R 28 L]
W= A e N E AN S ES P ST s B B B i 3
5 B T D AR X AR 3 8 Bk T R IX 3R A1
T JE AR b 1 v S, BBV B Ak H R
KA ST A5 B 1 3R 7 B 8 Bl B () 7E — 4k Bl = 4k
25 (8] b AR AL AL A R s BE A H AR b — i R B
R R 55 B[] 5 CI B 6 XK A0) » S IR B B A
14:00—16:00; Z= 15 22 {b ZHCR N B 28008
HERG AR R NIE 10 a ZH N
PO Al TS IR B AR
AR FFAS I A IR T AT A R — RO, A
S0 3 L 7 AR TR I L AN A BE T R B 2 KT
N i = i Rl = VAN YN8 1 B
i K 5 T B A N 1R AR 5 4 1 X SR
151 o T E AR RN 7K 38388 22 1) DX R A IR 5 #4538 4
BT v P XL KB IX /AR ORE B Y 35 R
MRS HFSE & B, R L AR AR A
AR P B b X ORI T A e B R T AR OE LV B Y
J 0 b X, 7 [E) 25 SR 0 A B L A A R SRk T
I Z RS ME R ARMANE KRGS,
H AR R R 32 B0 45 B B L K PH B S AR5 4%
P s KR PRV ZR A 38 T T T 0TI A bl R K AR RR
55 AR T T A A BACHE R B TS
S0, flin, Xiong Al Zhang™* i 57 & WK Wil
T SO SRy | Bk T A 1A 9 R R M O b S 5 T
2 Ml DI T IR S Tl A% R AR A i) B R L O H
NS E SO ORI A AR S X S LR TN R =
SRINEK . Huang %577 BF 5T K BUAHXTE B . = & f
DB 2 TR 5 b T A ) A 5 B KN B RS
R o - T 0 R I 28 PR B 2 A R I B 5 B TP B
M) PR BT . AT UL B 3T AN BT 5K AE AR
Z R WA FAE T 4 5 8500 28 A6 1 &0 FE B
BLEIR L5 2% .

KA A3 W FE 48 H 3T A A (5 0 DX 0 T L 1)
W K 388 22 ) 507 » B3R T R 8 R . Shep-
herd 5% B BT T K 30 ~60 km i Bl P 11

BRI RN 28060 B SCH AT R LK =
SRS R Fp s DX S Y DR A R K B 3
% » HZFFEK m E XA R K, Horp 17
(IR S Y NS W S o i SR A
6] 29 60~70 km. H AT, 3 24 PR AL T BN N
LT ORI DR L R T AR R
I RN AT AT b s S N AR R SR A B R
X 2 O 3L R K — S S IA O R T A
5 S50 A 5 PR 0 52 AIE Bl 2 kI DR K G
g B R R R E AR Al 3
FLEE A Wi 5 T I == B A R R 5 2R
T HL 77 0 2 3 it O 46 5+ 0TI A ) BHL g A i
U A LA A B AR T X T RE 2 AR R
MREE G WA o R, T T R DR R
M7 165 55 ) R A AT LA iR T G Lt IX Y B K
Thielen &5 £ 1y 3 i HURE B2 1< B2 15 R X1l B 7K
SEIEAH . =R T SR B R UK R G Y
AR o Ik DX A SR ) A A R AR BRI R B I
TR ZR GELE F R4 (R Ao R 3T AU Rk
IO o A AT LA oA A S T A O A OO T A
SRR ELAE DD » [ i S JBORE - 7T AAE A 2 B4 A%
TE R — & AR CUE I - = M EAEAD
AR 3T T B0 7 4 5 2 0 BB ke T 22 ol
PRI Nz 2680 R Ik B R A ).
L[] B 3 A7 — BB T 5 TN A Ik i A X A K B AT ]
SRR BT ORI R K
SOV A4 i R T O 5 ek 43 A T X
TR = A B K 0 52 T 45 SR 3R T A Y e
KD 3L/ BT RE R 3 K AR B AR AL G R Y
PR IH 3T A o o 7K ) 53 T 5 SR AE 25 573X RT RE
IR AR RGN T I AR A A
IR SR K.

I 3 T A 0 0 T B 20N T T 8 B B A
AL 3T A A S ) B R B L R A
MR TGRS LZ MK G RESR, SR
AIFR &5 A EE 56 T 3k vl 38 8 200 1) R e Bk 5
b T AR L LS T BRSO 3T AL X
PAFEAIF 5 ¢ B0 IX 9 A A% T J B AT IXC (o
R 3B BGRB8 i 7 4 I A AR
FI5E e R B B S ZE R, LB 36 1L H AR

Kaufmann



50 Be 7y

% 2025(2)

o ] 45 [ 5K 00 9 0 0T O R T 2R A SE. Liu
AL 9 R LR TIT A A0 B AR T G bR XA AH
Xof B R K VA& . Luo F1 Lau™™ 738 T i 4
K 58 IR = A 3 A T 00 . HOXE IR X
P18 R A B A AT AR K 9P 2 188 o i) ST ik ik 50 %6
— ORI S R RSN 25 S H AR AR AR K
JEAERRZE RO R B i T A R R
SIS A IR I S N B 3 8 I/ B A R4
83 R0 AN T 5 R L 2 7 1) 31X ) T i
B L. WO T B sl BB W AATEFE T ER,
FEKIAAELFEN TR, AFEN T T
0 R R G A A G — . 7] g2 R il 22
S N R AR L DK VR B % 4 3 A A PT RE A
T A8 A S HLAE B[R] RUBE b AR fb A A 25 5
3.2 WMWKAF R

AT Y 2 I Y — A R IR )
UL, 3G Y W) 4 45 UKL A (PML s I PML,) L R
(O VREAY (NOO . AL HL (SO, . — % 1k
ik CCO) AR KA HLY (VOCHPH . oo,
PM, 5 Fil OS2 5% Wi v [ 28 <03 1) 7 R 3 205
Yy, e fe RS . PM, s J&as K 8 )2
HAE/NF 2.5 pm (40 0RL Y o] B N 2R3 ) B
EHEC, W AT B NO, L SO, . VOCs 2525 W) it &
PR AL A RN R A R . O JE —Fh ks
Yy, EERAEW K 200~300 nm [ K FHER 5T
VOCs § NO, &4 — R & F Ak 5 =N A
YL EAME X PM,. L O, 75 3 R0 35 BT 5T R A
BT E AR O B 5T N R A R e, 32 BN
PM, 5 Fl O, 75 Y2 1 i 25 AR AL AR AE LR 5500 K IR
fifE BT B AR 40 55 T T R AR P e R L K =
FVER = AL 0O 1 g Ay T R AR KR I T
TSI R B AEE A R 4 2009—2010 4R
BUER A Z= T ML A F iy PM, s B i i 30 0B 8 IX
PM, ;P BT O 165. 1 pg « m 7, 2 B 5K BR
WA [ ARERRAE Y 4. 7 £5 . PM, s R L %4k
R WEIEET ERANUKR T T FEEFMK
(AR AL R AE L S 5 G IR 5 KRR I 25 G 52 i 25
R R ET B R BT PM, s Wk 2R
WAL A T R HE AR R
H T LAEH MR, H AR BT

G SR AR B A= L 76 23 [ b D] B A 45
Jbm T I00RE L IR X T IRARR B A R AR, X A
SERE TR = O, ¥R B H AR Ak 5L g R
10 A3k BN0EAE ; A A2 btk B 434 . 7 )5 1600
IR B (E s & B e TR A% 1 AT O T8 1 OF
TR = A BAT O P RS T K] DX O 36 B e
JEATAR AL KU T R H X O 36 B B ik, EH
SEUTRIEY R B AL BT WOE RB X O 2E R A7
VOCs il , i3z 28 X B &R O 42 B NO, B
SRR, AR R I BE 5T AT AR L PM,  fE 4
W AFETE T Oy 7EE 72 5 3 AL

2013 4E LIS s Hh E SR B T — F 90 4 il >k P AR
PM, ;. B 8K PM, s 15 44 B 8 0 /b . (H M T O, ok B2
WG EF AR SR P E RS RN Rk
—15 % (PM,; 8¢ O;) 1] PM, ;- O, & &5 Jt %%
o PM, ;s BRZHT AR Y R A A AL M5 ma S,
WZAR MM NEM KA R)EEES
PM, s i Ji 52 8 25 67 AH O, I L RO IR S
O, e 52 10 3% IE ALY . BRI R, I 2.
e R AR A R T O, Az B, 55 R 18 A b 3
WO A AT PM, s AR R KO A A xE
PM, ;=0 B 415 I8 U — 2 52 H 1 X 7] 77
2. WELTTHES PM, -0, EA5T5 5%
2 P T VAL B A i s ) B R A7 B UV RO
IS v A T A R B A i R o, Bk R DU 2 P e
DAY i 3R T 1A B 88 42 s o - 5 3 A g 9 3R T
K7 PM, s~ Oy 5 575 4 52 13 8 321 S AR &8 3 1 <
VA i P 512 5% W) 25 K T 4% 28 R R 22 2 b )
K B B R AR R RN . BRI 2
PM, 5 F Os B U 4338 2o T AT 2L 6] i A i AR
PI(NO I VOCs) 5 % A 3% , 76 KA H i o AN A
(R U5 AR B AR . SR IR LR e i Y. PML s 5
O WA BAE B2 b= R . PM, 5 il
Tk L A WS R SOK B % 55 e A R AROG i 2
P O Az B 1 O 2350 KA AL RE T o AT
P HE PM,. s o R 35 Y W) T8 . PML s &5
O; 19 AH B A 3 S5O0 e B2 A7 7E — 8 AH OG5 2R
T SO0 0 28] 79 A 5 1 A AN [R) 2 05 FAS [) b IX 0T fig
fAEZESR . Xu G5 R BT PML Wk ES O,
WREAE 2003 4F 2 H 2 HAHLE = —0.51) (HTE

/EUS—M]



2025(2) R T RGN 5 BT 5 R £ 0 51
8 HIA RIAIGEE, Wang 25 Ji5 W py)i]  [5] MULLER C L.CHAPMAN L.GRIMMOND C $
AT PM, R EYS O Wk EE R MAHX., PM, B,et al. Sensors and the city:a review of urban me-
F1 O, [ UM RIS e 32 00 0 A B 2, 500 o 2 e teorological networks [ J]. International Journal of
PM, . R E5 M O, [ H B0 LA 52 0 A0 5 . 91 Climatology,2013,33(7) :1585-1600.
0 W5 IZEW WL PM, 0, jiiﬁ’:‘f:’;:m) _ijf;‘g‘ﬁ” HERELT
S5 15 Y AL A L A AN AL 32 P A L GBI D I T
Al vﬁﬁﬂui":ﬁFﬁiﬂE VGRS R DX S A (20222035 4E) [ 0 [J]. H A AR 3t A [ [ 4
LR . BE /A HH.2022(16) 11~ 16.
4 RZ (8] R GJrh 5 4 WRUN ) . R 430 O 0 )
1 Z LA [ AN RS F T 2 — MR B IND. P E A %& 2022-09-07(4).
B T mE R ENAE AR, —2D 9] HEARZRGEWN A, FEIRRBHRAE .
JRUE 9 36 I LI i 3 2 Bk A /D B RS w1 U T E A R R ) R
0 R 2 UL 35 0 199 432 01— LI UM R (2022255 LA/ OL]. (2025701
ST s A T S L UL K 4 F —03)[2024-02-27]. http://10. 1. 65. 66/ pub/cma-
i ’~Eb$ﬁ&j( E]/Jf*ﬂ% (ﬂ[]j\j:fﬂ e ‘j(ﬁjﬁjf‘ﬂﬁ) head/fwfd/sfw/202301/t20230104_5242316. html.
[10] ZE.$2% 68 . bl <2 W s gk e ()],
150 F 2 e JE i B A 08 5 AT B
J7RERITR BE 5 = s Bl A BT B AR T 18 5 EA T R [11] LIANG X, MIAO S, LI J, et al. SURF: under-
AR LRI Y RE AN T B2 T ST b DX UL standing and predicting urban convection and haze
TR EAAN AESH —-FHERSUR; UE [J]. Bulletin of the American Meteorological Socie-
PM, 5 Fll Os 75 Y AFAER S F RS 5 1 T BL L, T ty, 2018,99(7):1391-1413.
FEMEAERD S 8R4 m. 2SR, & [12] ALLWINE K J,SHINN ] H,STREIT G E,et al.
kB E— B NEE PM, . —O, 5 475 WL FF9T . Overview of urban 2000 :a multiscale field study of
dispersion through an urban environment[J]. Bul-
P letin of the American Meteorological Society,2002,
83(4):521-536.
[1] CHEN F, BORNSTEIN R, GRIMMOND S, et al. [13] eamE. N . WK R, K
Research priorities in observing and modeling urban SRl PE R ,2015,5(6) . 17-22.
weather and climate[ ] ]. Bulletin of the American (147 CAMUFFO D. History of the long series of daily
Meteorological Society,2012,93(11):1725-1728. air temperature in Padova (1725—1998)[J7]. Cli-
[2] QIAN Y,CHAKRABORTY T C,LIJ F,et al. Ur- matic Change,2002,53(1/2/3).7-75.
banization impact on regional climate and extreme [15] ZEgt. 54 mESREREE[N]. ARH
weather; Current understanding. uncertainties, and H.2024-12-26(1).
future research directions[J]. Advances in Atmos- [16] TANJ G,YANG L M,GRIMMOND C S B,et al.
pheric Sciences, 2022,39(6) :819-860. Urban integrated meteorological observations:
[3] TAO W,LIU J,BAN-WEISS G A.et al. Effects of practice and experience in Shanghai, China [J].
urban land expansion on the regional meteorology Bulletin of the American Meteorological Society,
and air quality of eastern China[ J]. Atmospheric 2015,96(1) :85-102.
Chemistry and Physics.2015.15(15) :8597-8614. (17] Wl BRWHE GREE . Wi 224 W™
[4] SHEM W,SHEPHERD M. On the impact of urban- MR MBEEIT]. K2R3 R,2017,7(6):99-
ization on summertime thunderstorms in Atlanta:. 104.
Two numerical model case studies[ ] ]. Atmospheric [18] F e, ML, H 1,4 . LI 6 s A g%

Research,2009,92(2) :172—189.

AE WL BE M 25 1Y SR A AE A2 i ) T B sE LT ). <



52 Be 76§ K % 2025(2)
%4:,2016,42(2) :192—202. [31] CROS B, DURAND P, CACHIER H, et al. The

[19] et R, BRI  Rvk e, & . WIRWTILE KA ESCOMPTE program: an overview [J]. Atmos-
ATGYe S A I R g ()] B AT R KR, pheric Research,2004,69(3/4):241-279.
2018,43(4) :52-54. [32] ROTACH M W, VOGT R, BERNHOFER C, et

[20] F‘E.JLD,FELI.ZE . BT REESHEN al. BUBBLE—an urban boundary layer meteorolo-
REFRNLT]. KRB B PERE,2013,3(6) :13-18. gy project[ J ]. Theoretical and Applied Climatolo-

[21] 552, %50, WEAAE 4 . BRIT =/ MR T B KR gy»2005,81(3/4):231-261.
GRGHFER S TR ] AR B, [33] ARNOLD S J, APSIMON H,BARLOW J, et al.
2014,4(1) .22-28. Introduction to the DAPPLE Air Pollution Project

(227 FEmsEsy, FEEERD, XI55, 48 . nU s J 8 i o X K [J1. Science of the Total Environment, 2004, 332
TG RER G SR W A AR LT SR B R B (1/2/3):139-153.

%%,2021,34(1):11-19. [34] NAKATANI T,MISUMI R,SHOJI Y,et al. To-

[23] LIXL,WANG Y F,SHEN L D,et al. Character- kyo metropolitan area convection study for extreme
istics of boundary layer structure during a persis- weather resilient cities[ ] ]. Bulletin of the American
tent haze event in the central Liaoning city cluster, Meteorological Society, 2015, 96 (8); ES123 —
Northeast China[ J]. Journal of Meteorological Re- ES126.
search,2018,32(2) :302—-312. [35] KOSKINEN J T,POUTIAINEN J,SCHULTZ D

[24] ZEBRSA SMEZ, £, 45 - ARIEITH R RTS M, et al. The Helsinki Testbed:a mesoscale meas-
iR SR R ]. S8 5% B, urement, research,and service platform[ ] ]. Bulletin
2023,39(3) :140-153. of the American Meteorological Society, 2011, 92

[25] XUAR¥E.#IHE. BE .5 . Jbat 325 K AR HK I (3):325-342
CO, B B WL B s i B 6l 5 Em )] KRB, [36] PARK M S,PARK S H,CHAE ] H,et al. High—
2016,40(2) :390—400. resolution urban observation network for user—specific

[267] 3 T8, E R .2 . R 356 KA L E WL meteorological information service in the Seoul Metro-
B B i Oy A K 1S B L) . politan Area,South Korea[ J]. Atmospheric Measure-
PR #H,2020,36(2) :189-198. ment Techniques ,2017,10(4) :1575—1594.

[27] GRIMMOND C S B. Progress in measuring and [37] fh#efE, THE%, FHMM ., 4 . BECAPEX Bl iR
observing the urban atmosphere [ ] |. Theoretical WA TE N AR KRB E LT ].
and Applied Climatology,2006,84(1/2/3) :3—22. S ,2004,62(5) :663-671.

[28] ZIOMAS 1 C. The mediterranean campaign of pho- [38] ZEMHE .47 F . db 5t 5 Z 1 A% 25 20 I H5 4E 08 )
tochemical tracers— transport and chemical evolu- SrprlT]. HhERY B4R ,2008,51(2) :360—368.
tion(MEDCAPHOT-TRACE) : an outline[J]. At- (391 BRUAHAM, RIEPE S5 . QWO H KA
mospheric Environment,1998,32(12) :2045-2053. TR ZEMT]. BERF %3, 2006,26(10) .

[29] ALLWINE K J,LEACH M J,STOCKHAM L W,et 1723-1728.
al. Overview of Joint Urban 2003 :an atmospheric dis- [40] BAKLANOV A,GRIMMOND C S B,CARLSON
persion study in Oklahoma City[ C]//The 84th AMS D.et al. From urban meteorology, climate and en-
Annual Meeting. Seattle, Washington, USA ; American vironment research to integrated city services[]].
Meteorological Society,2004 ;74349. Urban Climate,2018,23:330—341.

[30] ORVILLE R E,CAREY L,NIELSEN-GAMMON [41] MIAO S G,DOU J X,CHEN F,et al. Analysis of

J, et al. The
Thunderstorm ( HEAT) Project — 2005 [ C]//The
85th AMS Annual Meeting. San Diego, California,

Houston Environmental Aerosol

USA: American Meteorological Society, 2005;

85317.

[42]

observations on the urban surface energy balance in
Beijing[J]. Science China Earth Sciences, 2012, 55
(11).1881-1890.

e SRR /7R I IS N B B 4 S
ER TR A ATLI]. mRALR.2011,3003):



2025(2) RGeS 4 IR R W 5 BT 5T ik e 432 3 53
668—674. gsha city [ J ]. Journal of Geographical Sciences,
[43] ZZAl BRE SEN . E = R i < 2021,31(6):819-838.

[44]

[45]

[46]

[47]

(48]

[49]

[50]

[54]

[55]

[56]

18 25 L PR A 55 %0 FR LT ] R A4, 2011, 31(4)
372-383.

FRAER KA. F . BRI G AR N
I G 2 I KHOE R B BAR IR A [T ] el AR 24
#2,2022,38(2):253—264.

Tk . ORI ARG R R e 5 e LT .
SR HER ,2016,6(4) :8-17.
HOWARD L. The climate of London deduced from

A

meteorological observations made in the metropolis
and at various places around it [ M].2nd e-
d. London; Harvey and Darton Press, 1833.
B s XA AR . 3Tl R B R Y B Y ok R LT ]
SRR 2012, 2(1) : 25-30.
AR R AR - 2% B M, X . 45 . ST i B 20 F 5
BWIRS RELT]. W R¥%iR(AARE
W) »2022,52(3) :290—304.
RASUL A,BALZTER H,SMITH C,et al. A re-
view on remote sensing of urban heat and cool
islands[ J]. Land,2017,6(2) . 38.
FOUNDA D,PIERROS F,PETRAKIS M,et al. Inter-
decadal variations and trends of the urban hat island in
Athens(Greece) and its response to heat waves[J]. At-
mospheric Research,2015,161/162:1—13.
XUt 7 HE B BT, SF L T A A A Y
BEREL]. 2R FE 4R .2019,25(23) :117-121.
AL 22 AT L T DT AR S A AR E
O], R4 RHE,2015,43(5) :888-897.
CHEN M X,ZHOU Y,HU M G,et al. Influence
of urban scale and urban expansion on the urban
heat island effect in metropolitan areas: case study
of Beijing— Tianjin— Hebei urban agglomeration[ J].
Remote Sensing.2020,12(21):3491.
:Fib‘iibi Hh I T A 5 A B ) S R A
Em B RO [D]. kil BRI KR,
2018.
RIZWAN A M,DENNIS Y C L.,LIU C H,et al. A
review on the generation.,determination and mitiga-
tion of urban heat island[ J]. Journal of Environ-
mental Sciences,2008,20(1):120—128.
XIONG Y.ZHANG F. Effect of human settlements

on urban thermal environment and factor analysis

based on multi—source data: A case study of Chan-

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

HUANG Q F,LI L.LU Y Q,et al. The roles of me-
teorological parameters in Shanghai’s nocturnal urban
heat island from 1979 to 2013[J]. Theoretical and
Applied Climatology,2020,141(1/2) :285—297.
SHEPHERD ] M,PIERCE H,NEGRI A J. Rain-
fall modification by major urban areas:observations
from spaceborne rain radar on the TRMM satellite
[J]. Journal of Applied Meteorology,2002,41(7) .
689—-701.

MITRA C,SHEPHERD ]J M. Urban precipitation:
a global perspectivel M ]. London: Routledge,2015.
THIELEN ], WOBROCK W, GADIAN A, et al.
The possible influence of urban surfaces on rainfall
development:a sensitivity study in 2D in the meso—
v—scale[J]. Atmospheric Research,2000,54(1):15
—39.

KAUFMANN R K,SETO K C,SCHNEIDER A,
et al. Climate response to rapid urban growth:evi-
dence of a human—induced precipitation deficit[ J].
Journal of Climate,2007,20(10):2299—2306.

FUE . P A AR RN B S (D], P 4 B
IS K%, 2011,

KRATZER P A, VIEWEG F,BRAUNSCHWEIG
S. The climate of cities{ M]. Boston: AMS Press,
1956.

LIU W D,YOU H L,DOU J X. Urban—rural hu-
midity and temperature differences in the Beijing
area [ J ] . Theoretical and Applied Climatology,
2008,96(3/4):201-207.

LUO M, LAU N C. Urban expansion and drying
climate in an urban agglomeration of East China
[J]. Geophysical Research Letters,2019,46(12):
6868—6877.

[ 5 G R (5 37 N LT - 2 9 3 v oy T B B 7
FEAVRE R, 1994(2) 1 13-25.

LUO Z R,LIU J H,ZHANG Y X, et al. Spatio-
temporal characteristics of urban dry/wet islands
in China following rapid urbanization[J]. Journal of
Hydrology.2021,601,126618.

MANNUCCI P M,FRANCHINI M. Health effects
of ambient air pollution in developing countries[ J].

International Journal of Environmental Research



54 Be 76§ K % 2025(2)
and Public Health,2017,14(9) :1048. 2023,44(4) .1830—-1840.
[69] & H k. B8k 1. 2R 1%, & . Wil PM..s fil O, [80] QU Y W,WANG T J.YUAN C,et al. The under-
GYHEIE SR R s T (1], 5T Rl 2 lying mechanisms of PM, 5 and O; synergistic pol-
4%,2023,43(9) :257-267. lution in East China: photochemical and heteroge-

[70] SHEN L J, WANG H L,CHENG M T, et al. neous interactions[ J]. Science of the Total Envi-
Chemical composition, water content and size dis- ronment,2023,873:162434.
tribution of aerosols during different development [81] QIN Y,LIJY,GONG K J,et al. Double high pol-
stages of regional haze episodes over the North lution events in the Yangtze River Delta from 2015
China Plain[ ] ]. Atmospheric environment, 2021, to 2019 characteristics, trends, and meteorological
245:118020. situations[ J ]. Science of the Total Environment,

(717 g, R EHAE % . Aiiaw 5L FF X 2k 2021,792.148349.

VL= AR W], A E SR, [82] JACOB D J, WINNER D A. Effect of climate
2017,37(3) :813-820. change on air quality [ J]. Atmospheric Environ-

[72] RINEHART L R,FUJITA E M,CHOW J C,et ment,2009,43(1):51-63.
al. Spatial distribution of PM, 5 associated organic [83] #hfhE,2z2, KB 4. FILWm PM.; fl1 O, 1y
compound in central California [ ] ]. Atmospheric AR RRAE B Ho KA E BT Y R m ] 3%
Environment,2006,40(2) :290-303. Eﬁ}% ,2024,45(8) :4385-4397.

[73] KIM H S,HUH J B.HOPKE P K,et al. Charac- [84] M. MALA rEHB PM, s —O; & &5 YL 4R IE X 5
teristics of the major chemical constituents of BULE L[ D], B Y A TR k2, 2022,

PM,.; and smog events in Seoul Korea in 2003 and [85] WANG D F,ZHOU B,FU Q Y.et al. Intense sec-
2004[J]. Atmospheric Environment,2007,41(32) ; ondary aerosol formation due to strong atmospheric
6762—6770. photochemical reactions in summer;observations at

[74] SCHIPA 1, TANZARELLA A, MANGIA C. a rural site in eastern Yangtze River Delta of China
Differences between weekend and weekday ozone [J]. Science of the Total Environment, 2016,571:
levels over rural and urban sites in Southern Italy 1454—1466.

[J 1. Environmental monitoring and assessment, [86] XU X D,SHI X H,XIE L,et al. Spatial character
2009.156(1/2/3/4) :509-523. of the gaseous and particulate state compound cor-

[75] TRBE M W& B KL . RERI X PM, s &5 75 relation of urban atmospheric pollution in winter
YRR ME N SRR AT [T 1. PR 8R4 4] . 2013, 33 and summer[ J |. Science in China: Series D Earth
(11).:2947-2952. Sciences,2005,48(Suppl. 2) :64—79.

[76] B reg, B D@, 480,45 . /4 2013 [87] WANG P F, QIAO X.ZHANG H L. Modeling
2017 4E KR PM,. s BBt 23 28 Ak HRAE K 52 ) IR % 49 PM,; s and O; with aerosol feedbacks using WRF/
HriT]. HBRFFEE 224 ,2019,10(3) :248—-256. Chem over the Sichuan Basin, southwestern China

[77] EE\EN. 24, 0kmpi, & . Jbalih X R & 75 Y [J]. Chemosphere,2020,254:126735.
BISRIE AT L], P EFB B B fk2%. 2009, 39 [88] SHI C Z,WANG S S.LIU R, et al. A study of
(6):548—-559. aerosol optical properties during ozone pollution

[78] CHEN C R.GAO BB,XU M Q,et al. The spatio- episodes in 2013 over Shanghai,China[ J]. Atmos-
temporal variation of PM, ; —O; association and its pheric Research,2015,153:235-249.
influencing factors across China; Dynamic Simil — [89] DING A J.FU C B, YANG X Q,et al. Ozone and
Hu lines[J]. Science of The Total Environment, fine particle in the western Yangtze River Delta:an
2023,880:163346. overview of 1 yr data at the SORPES station[ ] ].

[79] 2% phaffy, Bk, 55 . 2015~2020 4E v E Ik i Atmospheric Chemistry and Physics, 2013, 13

PM, ;= Os A5 Y 25 AR FRAELT ], BRI A2

(11):5813-5830.



