3

E: CHAP BIEEZ I RBIERK

fFH: M.nc R
%‘%%Pﬁﬁf)%ﬁ?ﬁ nc #EAEE

i Python #f.nc #&=NEEREALEEL M tif #5X

K tif MR SCHER ENVI B i & i #

Python P ArcGIS it EHEHMit&EiE A Excel Ft%
R A IFEE + ST IR 3 7 I ) 7 1) 22

2
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1. \ CHAP BUEET Hnc HEHE

OMPAFHIHETR] CHAP $d 4
https://weijing-rs.github.io/product.html

@  Jing Wei

PRODUCT

GlobalHighAirPollutants (GHAP) | ChinaHighAirPollutants (CHAP) | USHighAirPollutants (USHAP)

GlobalHighAirPollutants (GHAP)
« Brief Introduction
The GlobalHighAirPollutants (GHAP) dataset refers to the long-term, full—wwrage hwl -resolution, and hlnh quality datasets of global ground-level air poliutants over land

Similarly, it is generated from the big data using artificial intelligence by i of air pollution, and now it contains PMz s (1 km), NO2
(1 km), and 0 (10 km), and more species of air pollutants will be generated in the fulure

+ GlobalHighPM; 5 dataset
Big data (seamless): 1 km, 2000-Present, Daily/Monthly/Yearly (Version 2)
Link: [Zenode]

Reference: Wei, J., Li, Z., Lyapustin, A., Wang, J., Dubovik, 0., Schwartz, J., Sun, L, Li, C., Liu, S., and Zhu, T. First close insight into global daily gapless 1 km PMs s pollution,
yariability, and health impact. Nature Communications, 2023, 14, 8349, https://dol.org/10.1038/541467-023-43862-3

Global 1 km annual mean surface PM, s map

TMTMTMTM
@IEBA A 5 ge: 2SRRI < INFTRDBURLEE > I TR, ek B A i e 2


https://weijing-rs.github.io/product.html

. cmmulgmm
[1] Big data (:uml-u):h km, 2000-Present, ml!zlmyl\'ﬂl\fmlnn 4)

Wei, J,, Li, Z., Lyapustin, A, Sun, L., Peng, Y., Xue, W,, Su, T, and Cribb, M. Reconstructing 1-km-resolution high-quality PM. s data records from 2000 to 2018 in China;
plications. Remote Sensing of Environment, 2021, 252, 112136 hnps //doi.org/10.1016/).rse.2020.112136 (ESI Hot and Highly Cited
Paper, Journal Most Cited Articles since 2019/2020, Top 100 Most Cited Chinese Papers ESSIC 2022 Best Paper Award)

w:i,.l,LI Z., Cribb, M., Huang, W., Xue, W., Sun, L., Guo, J., Peng, Y., Li, J., Lyapustin, A, Liu, L., Wu, H., and Song, Y. Improved 1 km resolution PM, s estimates across China
_gnmmgd_s y_ randomized trees. Atmospheﬂc Chamistrylnd Phstcs 2020, 20,3273~ 3‘239 https://doi.org/10.5194/acp-20-3273-2020 (ESI Hot and

Highly Cited Paper)

[2] Himawari-8: Eastern China, 5 km, 2018, Hourly (Version 1)

Link: [Zenodo]

Reference: Wei, J., Li, Z,, Pinker, R, Wang, J., Sun, L., Xue, W, Li, R, and Cribb, M. Himawari-8-derived diurnal variations of ground-level PM, 5. pollution across China using.a
fast space-time Light Gradient Boosting Machine (LightGBM). Atmaspheric Chemistry and Physics, 2021, 21, 7863-7880. hitps://doi.org/10.5194/acp-21-7863-2021 (ESi
Highly Cited Paper)

Annual mean PM, , concentrations (jig/m’) in China
WE WL T LCERUEDE K RE RO UT LT T W R EN0E BT WE I00E O D L0 ME 80T WO L0 I E LR

2NN AN N
XN WM AN WN

WN N N

WwN N N

OH Ui

s ATBD_ChinaHighPM2.5.pdf $% 11:10 $X 11110 3.3MB PDFX i £X 11:10

> . CHAP_PM2.5_D1K_2000_V4 2024/9/30 17:08 2024/9/30 17:08 - Xfm 4% 11:04
> . CHAP_PM2.5_M1K_2000_V4 %% 11:03 $% 11:03 - XfH®R 5% 11:04
CHAP_PM2.5_Y1K_2000_V4.nc $% 11:04 $% 11:04 73MB Xl S$% 11:04

)_ nc2geotiff codes 5% 11:09 SF 11:09 - X®R 5% 11:09

D1K: Day_1Km: H¥ x 1km
M1K: Month_1Km: H¥J X 1km

Y1K: Year_1Km: 4F3¥ x 1km
ATBD_ChinaHighPM2.5.pdf H @8 Ui, H ARk nc ¥H tif:



D1K: Day_1Km: 日均 × 1km
M1K: Month_1Km: 月均 × 1km
Y1K: Year_1Km：年均 × 1km

How to read?

Use Python, Matlab, and IDL codes (nc2geotiff codes.rar) to batch convert NetCDF (.nc) to GeoTIFF (.tif).

Q A - ArcMap ul
=15 e - & - [1:30, 346, 250 rEEE0 Editor=
Q - - L ) = A ® i B
£dit 8 ert  Selection g C
Table Of Contents 8 x
j B
Layers
¥ China
S} CHAP_PM2.5_D1K_200001)
Value
High: 225.3
Low : 13.3

>jmie|&n <

64 55.321 Decim.

grees
N,

nc2geotiff codes CAEIeH BECEMPE ne ST M tif ST =Fg =

< nc2geotiff codes 8 = MM o9 855 @~ v ®v

8

_ nc2geotiff.m mat|a b
nc2geotiff.pro | D L
nc2geotiff.py pyt h on

PEH C BRI IRAAACRLEI AT, eg: IDL Ml Python Fk#EFS:, matlab H&RA.

2. Fi Python $f.nc #BEEHEFERN Lif #5K

Python ACALANT:

import 0s

import netCDF4 as nc
import numpy as np
from glob import glob
from osgeo import osr

from osgeo import gdal



# 3 L TAEBR AR AN A ) AR

# X BN F &

WorkPath = r'D:\2024.10.07 Convert nc to tiNCHAP_PM2.5_1KM\YEAR_2000_2021_nc' #
TAERSAEE, fFi# .nc U

OutPath = r'D:\2024.10.07 Convert nc to tifCHAP_PM2.5_1KM\YEAR_2000_2021_tif' # %i
WEEAE, TEhE tif SCF

# O SRR (R PM1, PM2.5, PM10, O3, NO2, SO2, Fil CO %)
AP ='PM2.5' #%F NetCDF ({4 rh42E PM2.5 £

# € LSRR (B, 1km ~ 0.01 &)
SP=0.01 # & XA M PR, BACHEE (Degree)

# USRS BN ATAE, IR EZ H 5k
if not os.path.exists(OutPath):
os.makedirs(OutPath)

#HERTEBLEFIE nc X (NetCDF 3C44)
path = glob(os.path.join(WorkPath, *.nc"))

# 3k A ne ST AL R
for file in path:
f = nc.Dataset(file) # 17T NetCDF {4
# BEBUEETS Y (AP, PM2.5) HYEHE, FHH%H0 NumPy X4l
data = np.array(flAP]:])
# R R JCME (65535) o NaN
data/data == 65535| = np.nan



# BEBUZE E B A S

lon = np.array(f[ 'lon'][:])

lat = np.array(f['lat'][:])

# BRI FE AN BE R de/ MR R
LonMin, LatMax, LonMax, LatMin = lon.min(), lat. max(), lon.max(), lat.min()
# AR A B

N_Lat = len(lat)

N_Lon = len(lon)

# 78 L& PER R LI 43 R
Lon_Res = SP

Lat_Res = SP

#E o4, BE nc PEL, WSN Y RE4
fname = os.path.basename(file).split('.nc")[0]

outfile = OutPath + '/{}.tif'.format(fname)

# A7 GeoTIFF X, FIARAFAL B H M Ko

driver = gdal GetDriverByName('GTiff")

outRaster = driver.Create(outfile, N_Lon, N_Lat, 1, gdal GDT_Float32) # 0|7 -7 4k
32 IRV B

# BUE GeoTIFF HYMBBEASRS AL /e EAARER. niRss

outRaster SetGeoTransform(/LonMin - Lon_Res / 2. Lon_Res, 0, LatMax + Lat_Res /2. 0, -
Lat_Res])

# 5 BN WGS84

st = osr.SpatialReference()

sr.SetWellKnownGeogCS('W(GS84)

outRaster.SetProjection(sr.ExportToWkt())

# FFEHE S A GeoTIFF 3L

outRaster. GetRasterBand(1) WriteArray(data)

print(fname + ".tif", ' Finished')



# RN, KPS
del outRaster

f.close()

Python

3. ¥.tif #&RCEA ENVI B4 E A&k
3.1 TRHEWBHKX shp ¢4

A shp SO CSDN HYIEAN ML 28
https://blog.csdn.net/weixin_61129400/article/details/142142844

FLAA i P

MR R iz 55 - AT B XS AR, R FEFTEUX A GeoJSON 3L

https://cloudcenter.tianditu.gov.cn/administrativeDivision

< TEREHTEE

- @
FURM: o & ] ]

FiRHSL: @ GeaJSON

WS GS (2024) 065089

@f#FH GeoJSON %% shp T.H., ¥ GeoJSON SCH4%54A shp U4

https://mapshaper.org/

Export
-

; .
+
n
k


https://blog.csdn.net/weixin_61129400/article/details/142142844
https://cloudcenter.tianditu.gov.cn/administrativeDivision
https://mapshaper.org/

3.2 ENVI Z5mH&{E & PAGE X ki 5750 3% (.dat)
3.2.2 tEE A

OFFFTA tif BlRAK AR shp B P AZEMAL: S HEARIX K shp

!
%

W

OO0 0NN00No00N0N0000sN000000000000 )

£
[
£
£
£
£
£
£
£
£
[
£
£
£
£
HAP_PI2. 5_DIK_20080613_V4, i
HAP_FX. §_DIX 20050612 V4. tif
HAP P2 5_DIK_20050611_V4. tif
CHAP_F2. §_DIX_20080610_V4. ti
CHAP_PX2 5_DIE_20050609_V4. tif
£
£
£
£
£
£
£
£
£
£
£
£
£
£

Véti
HAP_I2. 6_DIK_20060606_VA. ti
P2 §_DIK_20080604_V4. ti

o
CHAP
CHAP_FX2. §_DIK_20080603_W4. ti
CHAP_PZ §_DIK_20080602_V4. ti
CHAP_FOZ. §_DIK_20050601 V4. ti
CHAP_PE §_DIK_20080631 V4. ti
CHAP_TX2. 5_DIE_20050630_V4. ti
CHAP_PIC. §_DIK_20050629_V4. ti
HAF_FXZ 6 _DIK 20050628 _W4. ti

R T R R IR R RS §ERR

Qe S ENVI 4 App Store (BREFRT)IE) |, SRS &3 HH1) ENVI M
Epatt i3 T B A0{F: Raster Processing Batch Tools T HAT, FF|HAHAY: Subset

Data from Shapefile Batch;

- Extensions
=1L Raster Processing Batch Tools I

[

+

+

#g RPC Orthorectification Batch

&g Fan Sharpening Batch

% NHDiffuse Pan Sharpening Batch for Landsat
tg Radiometric Calibration Batch

QUAC Batch

Subset Data from Shapefile Batch |

#a Reproject Raster Batch

#g Convert Interleave Batch

#a Image Registration Batch

t Spectral Indices Batch

%z Band Math Batch

#g Export Rasters in View To TIFF Files
Raster Format Converter
Data Ignore Value

th Help

Offi H TEALFH) Subset Data from Shapefile Batch (#R#% Shapefile fttAtFREEEEHE T
) HIFE TS B A

IR AL B B A A i,

® H A H AR TEIX ) Shapefile SCHAAVE R B Hw I,



® REMEH, BUAGSN.dat, WLMFHTFEHEON G, XA AKX H
IDL ##fe.dta R.tif X—H! [X—BTHARRS.dat X, NIEREE R dazt #%
X, REA IDL &G HRTEUE RN L, 283t X, ERBERN
o]

CHAP_PM2.5_M1K_200501_V4_hebei.tif Ei% X

Bl e EESN pMES e

ErE=t e
ISR fE R 3Tt Z15jpg, png, bmps

Ll SN
K 1.60 MB (1,681,848 ¥F73) &R
&FZSE:  1.60 MB (1,683,456 F15)

IRHER

S¥E:  0x0 BXR
BE 0 (&%

wE: 0 &% RFHER

® EkH KA.

8D Subset Daca from Shapese Batch

Tnput Easters B CHaP_FR 5 NIK_200601

Backgromnd Yalue 0

Imers bucbpeaad OYes ONe

Ieverse Muk  OYer OFe

Dimlw Bemlts Qfex OFo
[owtpet Pertbis Babai dus

[ Output Path satVisShapefileClussicBarch dat

Notes:

1. ENVI WEfA#asaAL 32000M, FrPAKKRIEE L BE /-t e ARG AL, Toik
WE|— R EETBEA ., WIREME —RESTAE., HUsvN Ny, — s

i

2. 6 4R DAY B¥E, nc RSN 165G, Bdeh tif #&XF2°8 170G, It
AMIEATOT S A enp SRR LAE S, KUK 20G; ARG 28 N AR T B



7, W ENVI BAESAFENR, TTikSs AR,
(https://wenku.csdn.net/answer/3q6b580tih)

3.3 IDL #LEFEH dat W tif

pEiE

XA AR LR, ARBER tf SRR 0.

IDL fCH5:

+
:Description:

Batch Convert Dat to Tif

:Author: YangZeping
:Date: 2024.05.07

pro dat_to_tif
envi = ENVI WIME4 ENVI Xf4

dat_dir =
'C:\Users\22671\Desktop\YangZepings_IDL_Files\20241101_Batch_Convert_Dat_to_Tif _CHA
P_Hebei\CHAP_PM25_1KM\MONTH_2005_2010_hebei_dat\' B dat SCPFRY H %

tif_dir =
'C:\Users\22671\Desktop\YangZepings_IDIL_Files\20241101_Batch_Convert_Dat_to_Tif _CHA
P_Hebei\CHAP_PM25_1KM\MONTH_2005_2010_hebei_tif\'  : B & Hi i tif S H 5%

file=file_search(dat_dir, *dat’,count = num); 7£ dat_dir HF#ZREIH dat XA, FFR[ESC
GIE I S XL

for i=0, num-1 do begin XTFEANRENN dat STHETIEER
raster = envi.OpenRaster file|i FTH Y410 dat SXHFVEN raster X5

dat_filename = strsplit(file[i], \' /EXTRACT) : M CHE& 4R PR B4


https://wenku.csdn.net/answer/3q6b580tih）

dat_filename = dat_filename| 1] RPN RS — TR (BISCE4)

Ay RERR SR ) dat R4
dat_filename = strmid(dat_filename, O, strlen(dat_filename) - 4) ; # [ SC{4 44 B¢ S5 I VY 4>
FAR(".dat")

tif_filename = dat_filename + ".tif ;R R A HUON tif
tif_path = tif_dir + tif_filename Ryt B SERE G SR AR

raster Export, tif_path, "TIFF' . S H raster A TIFF #2845 & #Aie
endfor  GERAEIR
print, Process Over' ¥ T EDAL B 5E BRI E B
end

Stata Ado

FEAT AT HRIA | a2 LAzt T A

.compile
'C:\Users\22671\Desktop\YangZepings_IDL_Files\20241101_Batch_Convert_Dat_to_Tif CHA
P_Hebei\20241101_Batch_Convert_Dat_to_Tif _CHAP_Hebei_PM25_Month.pro'

dat_to_tif
Stata Ado
N
IBATEER:
IDL> .compile 'C:\Users\22671\Desktop\YangZepings IDL Files\20241101 Batch_Convert Dat to Tif CHAP Hebei\20241101 Batch Convert Dat_:

% Compiled module: DAT TO_TIF.
IDL> dat_to_tif

% Restored file: ENVI.

% Loaded DLM: HPGRAPHICS.
% Loaded DLM: XML.

% Loaded DLM: PNG.

% Loaded DLM: URL.

% Loaded DLM: NATIVE.

% Loaded DLM: MAP PE.
Process Over

ENVI> |

to Tif CHAP Hebei PM]



> - 20241101_Batch_Convert_Dat_to Tif CHAP_Hebei > CHAP PM25_1KM > MONTH_2005_2010_hebei_tif £ MONTH 2
@ @ W ™ Hi ) =F 8 pEYER L aamEE o BakE
CHAP PM2.5 | CHAP PM2.5  CHAP PM2.5  CHAP PM2.5  CHAP PM25  CHAP PM25  CHAP PM25_  CHAP PM25  CHAP PM2.5_
M1K 200501 V | M1K 200502 V M1K 200503 V M1K 200504 V M1K 200505 V M1K 200506 V M1K 200507 V M1K 200508 V. M1K 200509 V
4_hebei.tif 4_hebei.tif 4_hebei.tif 4_hebei.tif 4_hebei.tif 4_hebei.tif 4_hebei.tif 4_hebei.tif 4_hebei.tif

bl SIS 1951 S 1 951951 95 1%

[ -

CHAP_PM2.5_  CHAP PM25_  CHAP PM2.5_  CHAP PM2.5_  CHAP PM25_  CHAP PM25_  CHAP PM25_ CHAP PM25_  CHAP PM2.5_
M1K 200510 V M1K 200511 V M1K 200512 V M1K_ 200601 V M1K 200602 V M1K 200603 V M1K 200604 V M1K 200605 V M1K_200606 V
4_hebei.tif 4_hebei.tif 4_hebei.tif 4_hebei.tif 4_hebei.tif 4_hebei.tif 4_hebei.tif 4_hebei.tif 4_hebei.tif
CHAP_PM2.5_  CHAP_ PM2.5_  CHAP_PM2.5_ CHAP PM25_ CHAP PM2.5_ CHAP PM2.5_  CHAP PM25_  CHAP_PM25_  CHAP_PM2.5_
M1K_200607 V M1K 200608 V M1K_200609 V M1K 200610 V M1K 200611V M1K 200612V M1K 200701 V MI1K 200702V M1K_200703_V
4 hebei.tif 4 _hebei.tif 4 _hebei.tif 4 hebei.tif 4 _hebei.tif 4 hebei.tif 4 _hebei.tif 4 _hebei.tif 4 _hebei.tif
CHAP PM2.5_  CHAP PM2.5_  CHAP PM2.5 CHAP PM2.5_  CHAP PM25_  CHAP PM25  CHAP PM25_  CHAP PM25_  CHAP PM2.5_
M1K_200704 V M1K 200705 V M1K_200706 V M1K 200707 V M1K_ 200708 V M1K_ 200709 V M1K 200710V M1K 200711V M1K_200712_V
4_hebei.tif 4_hebei.tif 4_hebei.tif 4_hebei.tif 4_hebei.tif 4_hebei.tif 4_hebei.tif 4_hebei.tif 4_hebei.tif

o D P P P P B P B

4. Python T ArcGIS #MEHBAMHEEIERN

Excel &
Optional: AbFEHE tif U HE) . FHEBER: _HEA
=,

@4 PM2.5.tf Wik PM25.tif; PM10 NIAFEEEE
Python ACALANT:

import os

directory = r"C:\Users\22671\Desktop\YangZepings Python Files\20241031 convert tif to

[ S

CHAP_PM2.5_M1K



xIsx\CHAP_PM2.5_1KM\MONTH_2005_2010_hebei_tif"

for filename in os.listdir(directory

if filename.endswith(" .tif"

name_part, extension = os.path.splitext(filename

new_name_part = name_part.replace(’.’, "

new_filename = new_name_part + extension

old_file = os.path.join(directory, filename

new_file = os.path.join(directory, new_filename

os.rename(old_file, new_file

print("Renamed '{filename}' to '{new_filename}""

Python

4.1 {1 Mask ThREZE R B A X,

Python fCASUNT:



import arcpy # SF A ArcPy &, BEZ5 ArcGIS Desktop A2 H.FY Python &

arcpy.CheckOutExtension('spatial') # o (5 H 45 [8] 43A1 T2 103 al ik

arcpy.gp.overwriteQutput = 1 # 3¢ & T H AT % vl DAZE 55 B Sk

arcpy.env.workspace = "C:\\Users\\22671\\Desktop\Y angZepings Python Files\\20241031
convert tif to xIss\CHAP_PM25_1KM\MONTH_2005_2010_hebei_tif" # & & ArcPy 1%
P TAEZSE], B SO ERREX N H & T

# FE BT
rasters = arcpy.ListRasters("™', 'tif") # 7 TAE=SRIHErA I tif 45 =g o
arcpy.AddMessage(rasters) # FFMibA& SCAEF R 2 ArcGIS IIHE T

# #5Y shp
mask = "C:\\Users\\22671\\Desktop\\YangZepings Python Files\\20241031 convert tif to
xlsx\Hebei\\Hebei.shp" # & E H T#IYIEAIR ST (shp) FIEEE

for raster in rasters: # i [jj iy A M SC 14

print(raster) # TEFEH] ST 6124 Hi AL B SCF44

out = "C:\\Users\\2267 1\\Desktop\YangZepings Python Files\20241031 convert tif to
xIsxX\CHAP_PM25_1KM\\MONTH_2005_2010_hebei_tif_Mask\\" + raster[:-4] + "_MASK_tif"
# BB SRR BR AR S AR

arcpy.gp.ExtractByMask_sa(raster, mask, out) # i 45 &) shp SCEFXIMME ST HEAT3
5y, IFERAFEN 8 E 1 AR

print("OK") # 4 FrA HibAs SC-Ab 2] 5 iR AR il & i " OK”



Python

4.2 Kt tif #FEAHRER shp

Python A UIT:

# coding=utf-8

import arcpy # FA ArcPy &, HTIATHIIEASREEE AT ol

from arcpy import env # M arcpy A env FEH, HTIHEERCE

from arcpy.sa import * # M arcpy Y% [H] /B S A BA DI E

import os # A os B, FHTACESCHAN H 5%

import os.path # ‘P A os.path BBk, F T HAEAH KIRIE

import sys, string # A sys Ml string Bk, sys TS Python f#REAS HHH XK
A BRI AR, string T8 WA 4F R AT

arcpy.gp.overwriteOutput = 1 # 5% & L EL A7 % B ] DAZE 55 B4 S0

dir = r"C:\Users\22671\Desktop\YangZepings Python Files\20241031 convert tif to
xIsx\CHAP_PM25_1KM\MONTH_2005_2010_hebei_tif_Mask/" # 1% & B AbFL A M K
FRTERT H 5% AL v R FEUINRE I M RN AT g5 RIERHLE It ARG AR #E %
1) A2 A

filenames = os.listdir(dir) # %1 45 H &N 1 Fra X424
for filename in filenames: # i JJj SC4:44 51 %
if os.path.splitext(filename)[ 1] == "tif": # Ki&x SCHP R4 @B M tif, HT XL HW
2 AL BT 3 AR, HEHRALT 0123 B 3
inRaster = dir + filename # 14 & 5¢ B B M SO 642
Output_Workspace = r"C:\Users\22671\Desktop\YangZepings Python Files\20241031



convert tif to xIsx\CHAP_PM25_1KM\MONTH_2005_2010_hebei_tif_Mask_shp/" # 1 B i
Hh A S T AE A [H]

basename = filename[:-4] +'_Point' # M XA ERY €4, FHENII' _Point YEAHTH)
Fht 4

outPoint = Qutput_Workspace + basename + '.shp' # 4 2% ) i ¢ 1 U 58 B4 % 44

field = "VALUE" # BCE M T RRBHIRH T B

print(inRaster, outPoint, field)

arcpy.RasterToPoint_conversion(inRaster, outPoint, field) # FH1 il 21 551044 i
print("ok") # ALFHSEBEAERE S 5 Hi ok

Python

4.3 % shp SCUM4RY Attribute Table tE##N dof F#&

DA (B G EERgtt A | SO nT 8 R 1Y rio fEEAK dataframe
Python ACHSUNT:

# coding=utf-8

import arcpy

import 0s

# BB AR R H ok (& Rt i s A S )

input_folder = r"C:\Users\22671\Desktop\Y angZepings Python Files\20241031 convert tif to
xIsx\\CHAP_PM25_1KM\MONTH_2005_2010_hebei_tif_Mask_shp"

output_folder = r"C:\Users\22671\Desktop\YangZepings Python Files\20241031 convert tif to
xIsx\\CHAP_PM25_1KM\MONTH_2005_2010_hebei_tif_Mask_shp_dbf"

# B A SO (MERATAE)

if not os.path.exists(output_folder):



os.makedirs(output_folder)

# AR A SO Se g T KL (K40 shapefile)
arcpy.env.workspace = input_folder

feature_classes = arcpy.ListFeatureClasses()

# il IR EERIOIF SR TER N dbf SO

for fc in feature_classes:
# IR R R AP BB i i dbf SCIR AR
fc_name = os.path.splitext(os.path.basename(fc))/ 0]

dbf_output_path = os.path.join(output_folder, "{}.dbf".format(fc_name))

# FEBIMER T H Y dbf SCHE

arcpy.TableToTable_conversion(fc, output_folder, "{}.dbf" format(fc_name))

print("Exported {} to {}".format(fc, dbf_output_path))

print("JEIEFA BN dbf FE

Python

FATEIER, WEEIN dof CPRELTUT R RELIA AL

# import
dt <- rio::import("CHAP_PM25_M1K_200501_V4_hebei_MASK_Point.dbf")

# pointid to FID
dt3$pointid <— dt3$pointid - 1
names(dt3)[1] <- "FID"
# METX A HEC A E R 1Y Dataframe #83, I HAURMES, 7T CAE ML)



# export

rio::export(dt, "CHAP_PM25_M1K_200501_V4_hebei_MASK_Point.xlsx")

4.4 VCEiifEdt Address HHY FID S5@kF/dbf ) FID

D78 G SR AL B VU S S5 e, BT B & (I i s 5 esdis &
HE—A3C Ay D)
Python fRASUNT:

# coding=utf-8

# S AT Python &
import arcpy

import os

# FRVETE 55 P & o

arcpy.env.overwriteOutput = True

# BE TAEZS A
arcpy.env.workspace = r"C:\Users\22671\Desktop\YangZepings Python Files\20241031 convert
tif to xIsx\CHAP_PM25_1KM\MONTH_2005_2010_hebei_Match_ID_to_FID"

# 2 I a4 R IR shp SCHRARE T34
original_shp = "Address_18369.shp"
new_shp = "Address_18369_ID_Match_CHAP_PM25_M1K_195307_FID.shp"

arcpy.CopyFeatures_management(original _shp, new_shp)

# PEATIEAR AT
in_features = new_shp

near_features = "CHAP_PM25_M1K_200501_V4_hebei_MASK_Point.shp”



search_radius = "1000 Meters"

arcpy.Near_analysis(in_features, near_features, search_radius, "", "", "PLANAR")

print("Near analysis completed successfully.")

# RFIE B TSR 45 R shp SUHER xls
xls = "Address_18369_1D_Match_CHAP_PM25_M1K_195307_FID.xls"
arcpy.TableToExcel_conversion(new_shp, xIs)

print("Shapefile successfully exported to Excel.")

Python

5 R EFAIHLEE + SR P ER € E
HHAR &
5.1R EEGHHIE

LA R &S G2 IR S22

N

#04 &7 2005-2010 A PM $dah—2fk ———-
## 04-1 PM25 ———-
# I# s 1A

f
L

library(rio)

library(dplyr)

# W EHR PSS R BR AT

Data_dir <- "/Users/yangzeping/Desktop/YangZeping's R Files/2024.09.09 Sl 1k 11—k
RCT/Data/CHAP_PM25_1KM_MONTH_2005_2010_hebei_dbf"

Datal_dir <- "/Users/yangzeping/Desktop/YangZeping's R Files/2024.09.09 5l & 11—k
RCT/Data"

Results_dir <- "/Users/yangzeping/Desktop/YangZeping's R Files/2024.09.09 5l ik 11—y dk



RCT/Results"

setwd(Data_dir)

R EREITES
main_df <~ rio::import("ID_CHAP_PM25_M1K_FID.xls")

# € AW
months <- format(seq(as.Date("2005-01-01"), as.Date("2010-12-01"), by = "month"),
"%Y%m")

# TEIR AR H A B8
for (ym in months) {

dbf_{filename <- sprintf("CHAP_PM25_M1K_%s_V4_hebei_MASK_Point.dbf", ym)

# BEIC dbf ST REAT T AL 2

month_df <— import(file.path(Data_dir, dbf_filename))

month_df$pointid <— month_df$pointid - 1

names(month_df) <- ¢("FID", pasteO("PM25_1km_m_", ym)) # AL [PM25 752 ARHEAL
UZENCTY |

# GIFERSE, (4 dplyr 1Y left_join #E4TPEHL
main_df <- main_df %>%

left_join(month_df, by = "FID")

# 5% FID X %1 (2 JoH)
library(dplyr)

main_df <— main_df %>%



select(-FID)

# G5 RARAT
setwd(Datal_dir)
rio::export(main_df, "PM25_200501_201012_1km_monthly.rds")

setwd(Results_dir)
rio::export(main_df, "PM25_200501_201012_1km_monthly.xlsx")
rio::export(main_df, "PM25_200501_201012_1km_monthly.rds")

## 04-2 PM10 ——--
# IR A
{
library(rio)
library(dplyr)
}

# W E AR SN E5 R B8R

Data_dir <- "/Users/yangzeping/Desktop/YangZeping's R Files/2024.09.09 Sl 11—k
RCT/Data/CHAP_PM10_1KM_MONTH_2005_2010_hebei_dbf"

Datal_dir <- "/Users/yangzeping/Desktop/YangZeping's R Files/2024.09.09 5l & 11—k
RCT/Data"

Results_dir <- "/Users/yangzeping/Desktop/YangZeping's R Files/2024.09.09 5l & 11 -4k
RCT/Results”

setwd(Data_dir)

# PEEN AR AR
main_df <- rio::import("ID_CHAP_PM10_M1K_FID.xls")



# € XA Y=
months <- format(seq(as.Date("2005-01-01"), as.Date("2010-12-01"), by = "month"),
"%Y%m")

# JEIA LIRS H A B
for (ym in months) {

dbf_filename <- sprintf("CHAP_PM10_M1K_%s_V4_hebei_MASK_Point.dbf", ym)

# BRI dbf SCARIFREFT AL 2

month_df <- import(file.path(Data_dir, dbf_filename))

month_df$pointid <- month_df$pointid - 1

names(month_df) <- ¢("FID", pasteO("PM10_lkm_m_", ym)) # tAt [PM10 F52ARPEAE

RIS |

# EIFEESE, (# ) dplyr B9 left_join #EATPCHL
main_df <- main_df %>%

left_join(month_df, by = "FID")

.

# 5| FID X% (2 JoH)
library(dplyr)
main_df <— main_df %>%

select(-FID)
# G5 RARAT
setwd(Datal_dir)

rio::export(main_df, "PM10_200501_201012_1km_monthly.rds")

setwd(Results_dir)



rio::export(main_df, "PM10_200501_201012_1km_monthly.xIsx")
rio::export(main_df, "PM10_200501_201012_1km_monthly.rds")

5.2/ R EFEISRPUFHER € MR E AR

AT R A ESTR PO 17 IR 8] 14 1 A28

# 06-1 4 1& Monthly 1st_trimester 2nd_trimester 3rd_trimester ave_first_3_trimester PM25
PM10_}{k# 3rd trimester ¥ H [b) 75

## Author: YangZeping

## Date: 2024-11-09

# 01 AR LMP I R Fr /A & ———-
# M --—-

{

library(rio)

library(tidyverse)

library(lubridate)

1
J

#HWE A -

Data_dir <- "/Users/yangzeping/Desktop/YangZeping's R Files/2024.09.09 Sl 11— 4k
RCT/Data"

Results_dir <- "/Users/yangzeping/Desktop/YangZeping's R Files/2024.09.09 5l &1 - b
RCT/Results”

setwd(Data_dir)

### PM25_200501_201012_1km_monthly ——--
# HR A
dt <- rio::import("Id_LMP_Birth_date_Gest_day_Gest_wk_Gest_mth_18089_20241107.rds")



PM25 <- rio::import("PM25_200501_201012_1km_monthly.rds"
dt_PM25 <- left_join(dt, PM25, by = "[D"

dt_PM25 <- dt_PM25 %>%
mutate
LMP_date = ymd(LMP
Imp_year = year(LMP_date

Imp_month = month(LMP_date

y_pre_9m = Imp_year, y_pre_8m = Imp_year, y_pre_7m = Imp_year
y_pre_6m = Imp_year, y_pre_5m = lmp_year, y_pre_4m = Imp_year

y_pre_3m = Imp_year, y_pre_2m = Imp_year, y_pre_1m = Imp_year

m_pre_9m = Imp_month - 9, m_pre_8m = Imp_month - 8 m_pre_7m = Imp_month - 7
m_pre_6m = Imp_month - 6, m_pre_5m = Imp_month - 5, m_pre_4m = Imp_month - 4

m_pre_3m = Imp_month - 3, m_pre_2m = Imp_month - 2, m_pre_1m = Imp_month - 1

y_post_1m = Imp_year, y_post_2m = Imp_year, y_post_3m = Imp_year
y_post_4m = Imp_year, y_post_bm = Imp_year, y_post_6m = Imp_year
y_post_7m = Imp_year, y_post_8m = Imp_year, y_post_9m = Imp_year

y_post_10m = Imp_year, y_post_11m = Imp_year, y_post_12m = Imp_year

m_post_1m = Imp_month, m_post_2m = Imp_month + 1, m_post_3m = Imp_month + 2
m_post_4m = Imp_month + 3, m_post_bm = Imp_month + 4, m_post_6m = Imp_month + 5

m_post_7m = Imp_month + 6, m_post_8m = Imp_month + 7, m_post_9m = Imp_month + &8



m_post_10m = Imp_month + 9, m_post_11m = Imp_month + 10, m_post_12m = Imp_month
+11
)

dt_PM25 <- dt_PM25 %>%
mutate(
across(
.cols = starts_with("y_"),
.Ins = 7 ifelse(get(sub("y_", "m_", cur—_column())) <=0, . — 1,
ifelse(get(sub("y_", "m_", cur_column())) > 12, . + 1, .))
),
across(
.cols = starts_with("m_"),

ns = Tifelse(. <=0, . + 12, ifelse(. > 12, . - 12, .))

dt_PM25 <- dt_PM25 %>%
mutate(
PM25_pre_9m = pasteO("PM25_1km_m_", y_pre_9m, sprintf("%02d", m_pre_9m)),
PM25_pre_8m = pasteO("PM25_1km_m_", y_pre_8m, sprintf("%02d", m_pre_8m)),
PM25_pre_7m = pasteO("PM25_1km_m_", y_pre_7m, sprintf("%02d", m_pre_7m)),
PM25_pre_6m = pasteO("PM25_1km_m_", y_pre_6m, sprintf("%02d", m_pre_6m)),
PM25_pre_5m = pasteO("PM25_1km_m_", y_pre_bm, sprintf("%02d", m_pre_5m)),
PM25_pre_4m = pasteO("PM25_1km_m_", y_pre_4m, sprintf("%02d", m_pre_4m)),
PM25_pre_3m = pasteO("PM25_1km_m_", y_pre_3m, sprintf("%02d", m_pre_3m)),
PM25_pre_2m = pasteO("PM25_1km_m_", y_pre_2m, sprintf("%02d", m_pre_2m)),
PM25_pre_1m = pasteO("PM25_1km_m_", y_pre_1m, sprintf("%02d", m_pre_1m)),



PM25_post_1m = pasteO("PM25_1km_m_", y_post_1m, sprintf("%02d", m_post_1m)),
PM25_post_2m = pasteO("PM25_1km_m_", y_post_2m, sprintf("%02d", m_post_2m)),
PM25_post_3m = pasteO("PM25_1km_m_", y_post_3m, sprintf("%02d", m_post_3m)),
PM25_post_4m = pasteO("PM25_1km_m_", y_post_4m, sprintf("%02d", m_post_4m)),
PM25_post_5m = pasteO("PM25_1km_m_", y_post_bm, sprintf("%02d", m_post_bm)),
PM25_post_6m = pasteO("PM25_1km_m_", y_post_6m, sprintf("%02d", m_post_6m)),
PM25_post_7m = pasteO("PM25_1km_m_", y_post_7m, sprintf("%02d", m_post_7m)),
PM25_post_8m = pasteO("PM25_1km_m_", y_post_8m, sprintf("%02d", m_post_8m)),
PM25_post_9m = pasteO("PM25_1km_m_", y_post_9m, sprintf("%02d", m_post_9m)),

PM25_post_10m = pasteO("PM25_1km_m_", y_post_10m, sprintf("%02d", m_post_10m)),

PM25_post_11m = pasteO("PM25_1km_m_", y_post_11m, sprintf("%02d", m_post_11m)),

PM25_post_12m = pasteO("PM25_1km_m_", y_post_12m, sprintf("%02d", m_post_12m))

# FEAE R

rio::export(dt_PM25, "PM25_200501_201012_1km_monthly_Pre_9mth_Post_12mth.rds")
setwd(Results_dir)

rio::export(dt_PM25, "PM25_200501_201012_1km_monthly_Pre_9mth_Post_12mth.rds")

### PM10_200501_201012_1km_monthly ———-—

# HR A

setwd(Data_dir)

dt <- rio::import("Id_LMP_Birth_date_Gest_day_Gest_wk_Gest_mth_18089_20241107.rds")

# BZ I RBIEFA
PM10 <- rio::import("PM10_200501_201012_1km_monthly.rds")

dt_PM10 <~ left_join(dt. PM10, by = "ID")

# g H RS SOF A A A H ) 28 5



dt_PM10 <- dt_PM10 %>%
mutate
LMP_date = ymd(LMP
Imp_year = year(LMP_date

Imp_month = month(LMP_date

y_pre_9m = Imp_year, y_pre_8m = Imp_year, y_pre_7m = Imp_year
y_pre_6m = Imp_year, y_pre_5m = lmp_year, y_pre_4m = Imp_year

y_pre_3m = Imp_year, y_pre_2m = Imp_year, y_pre_1m = Imp_year

m_pre_9m = Imp_month - 9, m_pre_8m = Imp_month - 8 m_pre_7m = Imp_month - 7
m_pre_6m = Imp_month - 6, m_pre_5m = Imp_month - 5, m_pre_4m = Imp_month - 4

m_pre_3m = Imp_month - 3, m_pre_2m = Imp_month - 2, m_pre_1m = Imp_month - 1

y_post_1m = Imp_year, y_post_2m = Imp_year, y_post_3m = Imp_year
y_post_4m = Imp_year, y_post_bm = Imp_year, y_post_6m = Imp_year
y_post_7m = Imp_year, y_post_8m = Imp_year, y_post_9m = Imp_year

y_post_10m = Imp_year, y_post_11m = Imp_year, y_post_12m = Imp_year

m_post_1m = Imp_month, m_post_2m = Imp_month + 1, m_post_3m = Imp_month + 2
m_post_4m = Imp_month + 3, m_post_bm = Imp_month + 4, m_post_6m = Imp_month + 5
m_post_7m = Imp_month + 6, m_post_8m = Imp_month + 7, m_post_9m = Imp_month + &8
m_post_10m = Imp_month + 9, m_post_11m = Imp_month + 10, m_post_12m = Imp_month

+11

dt_PM10 <- dt_PM10 %>%



mutate(
across(
.cols = starts_with("y_"),
fns =" ifelse(get(sub("y_",
ifelse(get(sub("y_",
),
across(

.cols = starts_with("m_"),

ns = T ifelse(. <=0, . + 12, ifelse(. > 12, .

dt_PM10 <- dt_PM10 %>%
mutate(
PM10_pre_9m = pasteO("PM10_1km_m_"
PM10_pre_8m = pasteO("PM10_1km_m_"
PM10_pre_7m = pasteO("PM10_1km_m_"
PM10_pre_6m = pasteO("PM10_1km_m_"
PM10_pre_bm = pasteO("PM10_1km_m_"
PM10_pre_4m = pasteO("PM10_1km_m_"
PM10_pre_3m = pasteO("PM10_1km_m_"
PM10_pre_2m = pasteO("PM10_1km_m_"
PM10_pre_1m = pasteO("PM10_1km_m_"

PM10_post_1m = pasteO("PM10_1km_m_",
PM10_post_2m = pasteO("PM10_1km_m_",
PM10_post_3m = pasteO("PM10_1km_m_",
PM10_post_4m = pasteO("PM10_1km_m_",
PM10_post_5m = pasteO("PM10_1km_m_",

"m_", cur_column())) <=0,

-12,.))

, y—pre_9m,
, y_pre_8m,
, y-pre_7m,
, y_pre_6m,
, y—pre_om,
, y_pre_4m,
, y—pre_3m,
, y_pre_2m,

, y—pre_1lm,

1

"m_", cur_column())) > 12, . + 1, .))

sprintf("%02d"
sprintf("%02d"
sprintf("%02d"
sprintf("%02d"
sprintf("%02d"
sprintf("%02d"
sprintf("%02d"
sprintf("%02d"
sprintf("%02d"

y_post_1m,
y_post_2m,
y_post_3m,
y_post_4m,

y_post_bm,

sprintf("%02d"
sprintf("%02d"
sprintf("%02d"
sprintf("%02d"
sprintf("%02d"

, m_pre_Sm)),
, m_pre_3m)),
, m_pre_7m)),
, m_pre_6m)),
, m_pre_om)),
, m_pre_4m)),
, m_pre_3m)),
, m_pre_2m)),

, m_pre_1m)),

, m_post_1m)),
, m_post_2m)),
, m_post_3m)),
, m_post_4m)),

, m_post_bm)),



PM10_post_6m = pasteO("PM10_1km_m_", y_post_6m, sprintf("%02d", m_post_6m)),
PM10_post_7m = pasteO("PM10_1km_m_", y_post_7m, sprintf("%02d", m_post_7m)),
PM10_post_8m = pasteO("PM10_1km_m_", y_post_8m, sprintf("%02d", m_post_8m)),
PM10_post_9m = pasteO("PM10_1km_m_", y_post_9m, sprintf("%02d", m_post_9m)),
PM10_post_10m = pasteO("PM10_1km_m_", y_post_10m, sprintf("%02d", m_post_10m)),
PM10_post_11m = pasteO("PM10_1km_m_", y_post_11m, sprintf("%02d", m_post_11m)),
PM10_post_12m = pasteO("PM10_1km_m_", y_post_12m, sprintf("%02d", m_post_12m))

# AR

rio::export(dt_PM10, "PM10_200501_201012_1km_monthly_Pre_9mth_Post_12mth.rds")
setwd(Results_dir)

rio::export(dt_PM10, "PM10_200501_201012_1km_monthly_Pre_9mth_Post_12mth.rds")

# 02 BASHRBUT AT I I [B] 7 PN PRBE AR B B+ R4S H U+ A e [ e Yk B ———-
# M ----

{

library(rio)

library(tidyverse)

#H B IAE ———-

setwd(Data_dir)

#H FABHE -
dt_PM25 <- rio::import("PM25_200501_201012_1km_monthly__Pre_9mth_post12mth.rds")
dt_PM10 <- rio::import("PM10_200501_201012_1km_monthly__Pre_9mth_post12mth.rds")

it HAKZ -

#iH FATEAEEHE, hASTHE PM25 BER(E, g Birth_date B9 A4y —-—-



dt_PM25 <- dt_PM25 %>%
rowwise() %>%

mutate

PM25_pre_9m_value = if_else(ymd(pasteO(y_pre_9m, sprintf("-%02d", m_pre_9m), "-01"
<= ymd(Birth_date), get(PM25_pre_9m), O

PM25_pre_8m_value = if_else(ymd(pasteO(y_pre_8m, sprintf("-%02d", m_pre_8m), "-01"
<= ymd(Birth_date), get(PM25_pre_8m), O

PM25_pre_7m_value = if_else(ymd(pasteO(y_pre_7m, sprintf("-%02d", m_pre_7m), "-01"
<= ymd(Birth_date), get(PM25_pre_7m), O

PM25_pre_6m_value = if_else(ymd(pasteO(y_pre_6m, sprintf("-%02d", m_pre_6m), "-01"
<= ymd(Birth_date), get(PM25_pre_6m), O

PM25_pre_bm_value = if_else(ymd(pasteO(y_pre_bm, sprintf("-%02d", m_pre_bm), "-01"
<= ymd(Birth_date), get(PM25_pre_5m), O

PM25_pre_4m_value = if_else(ymd(pasteO(y_pre_4m, sprintf("-%02d", m_pre_4m), "-01"
<= ymd(Birth_date), get(PM25_pre_4m), O

PM25_pre_3m_value = if_else(ymd(pasteO(y_pre_3m, sprintf("-%02d", m_pre_3m), "-01"
<= ymd(Birth_date), get(PM25_pre_3m), O

PM25_pre_2m_value = if_else(ymd(pasteO(y_pre_2m, sprintf("-%02d", m_pre_2m), "-01"
<= ymd(Birth_date), get(PM25_pre_2m), O

PM25_pre_1m_value = if_else(ymd(pasteO(y_pre_1m, sprintf("-%02d", m_pre_1m), "-01"
<= ymd(Birth_date), get(PM25_pre_1m), O

PM25_post_1m_value = if_else(ymd(pasteO(y_post_1m, sprintf("-%02d", m_post_1m), "—
01")) <= ymd(Birth_date), get(PM25_post_1m), O

PM25_post_2m_value = if_else(ymd(pasteO(y_post_2m, sprintf("-%02d", m_post_2m), "—



01")) <= ymd(Birth_date), get(PM25_post_2m), O

PM25_post_3m_value = if_else(ymd(pasteO(y_post_3m, sprintf("-%02d", m_post_3m), -
01")) <= ymd(Birth_date), get(PM25_post_3m), O

PM25_post_4m_value = if_else(ymd(pasteO(y_post_4m, sprintf("-%02d", m_post_4m), "—
01")) <= ymd(Birth_date), get(PM25_post_4m), O

PM25_post_bm_value = if_else(ymd(pasteO(y_post_bm, sprintf("'-%02d", m_post_bm), "~
01")) <= ymd(Birth_date), get(PM25_post_5m), O

PM25_post_6m_value = if_else(ymd(pasteO(y_post_6m, sprintf("-%02d", m_post_6m), "—
01")) <= ymd(Birth_date), get(PM25_post_6m), O

PM25_post_7m_value = if_else(ymd(pasteO(y_post_7m, sprintf("-%02d", m_post_7m), "—
01")) <= ymd(Birth_date), get(PM25_post_7m), O

PM25_post_8m_value = if_else(ymd(pasteO(y_post_8m, sprintf("'-%02d", m_post_8m), "—
01")) <= ymd(Birth_date), get(PM25_post_8m), O

PM25_post_9m_value = if_else(ymd(pasteO(y_post_9m, sprintf("'-%02d", m_post_9m), "-
01")) <= ymd(Birth_date), get(PM25_post_9m), O

PM25_post_10m_value = if_else(ymd(pasteO(y_post_10m, sprintf("-%02d", m_post_10m
"=01")) <= ymd(Birth_date), get(PM25_post_10m), O

PM25_post_11m_value = if_else(ymd(pasteO(y_post_11m, sprintf("-%02d", m_post_11m
"=01")) <= ymd(Birth_date), get(PM25_post_11m), O

PM25_post_12m_value = if_else(ymd(pasteO(y_post_12m, sprintf("-%02d", m_post_12m
"=01")) <= ymd(Birth_date), get(PM25_post_12m), O

%>%

ungroup

dt_PM10 <- dt_PM10 %>%
rowwise() %>%

mutate



PM10_pre_9m_value = if_else(ymd(pasteO(y_pre_9m, sprintf("-%02d"
<= ymd(Birth_date), get(PM10_pre_9m), O
PM10_pre_8m_value = if_else(ymd(pasteO(y_pre_8m, sprintf("-%02d"
<= ymd(Birth_date), get(PM10_pre_8m), O
PM10_pre_7m_value = if_else(ymd(pasteO(y_pre_7m, sprintf("-%02d"
<= ymd(Birth_date), get(PM10_pre_7m), O
PM10_pre_6m_value = if_else(ymd(pasteO(y_pre_6m, sprintf("-%02d"
<= ymd(Birth_date), get(PM10_pre_6m), O
PM10_pre_bm_value = if_else(ymd(pasteO(y_pre_bm, sprintf("-%02d"
<= ymd(Birth_date), get(PM10_pre_5m), O
PM10_pre_4m_value = if_else(ymd(pasteO(y_pre_4m, sprintf("-%02d"
<= ymd(Birth_date), get(PM10_pre_4m), O
PM10_pre_3m_value = if_else(ymd(pasteO(y_pre_3m, sprintf("-%02d"
<= ymd(Birth_date), get(PM10_pre_3m), O
PM10_pre_2m_value = if_else(ymd(pasteO(y_pre_2m, sprintf("-%02d"
<= ymd(Birth_date), get(PM10_pre_2m), O
PM10_pre_1m_value = if_else(ymd(pasteO(y_pre_1m, sprintf("-%02d"

<= ymd(Birth_date), get(PM10_pre_1m), O

m_pre_9m

m_pre_8m

m_pre_7m

m_pre_6m

m_pre_bm

m_pre_4m

m_pre_3m

m_pre_2m

m_pre_1lm

PM10_post_1m_value = if_else(ymd(pasteO(y_post_1m
01")) <= ymd(Birth_date), get(PM10_post_1m), O
PM10_post_2m_value = if_else(ymd(pasteO(y_post_2m
01")) <= ymd(Birth_date), get(PM10_post_2m), O
PM10_post_3m_value = if_else(ymd(pasteO(y_post_3m
01")) <= ymd(Birth_date), get(PM10_post_3m), O
PM10_post_4m_value = if_else(ymd(pasteO(y_post_4m
01")) <= ymd(Birth_date), get(PM10_post_4m), O

PM10_post_bm_value = if_else(ymd(pasteO(y_post_bm

sprintf("-%02d"

sprintf("-%02d"

sprintf("-%02d"

sprintf("-%02d"

sprintf("-%02d"

m_post_1m

m_post_2m

m_post_3m

m_post_4m

m_post_bm

”_01”

”_01”

”_01”

”_01”

”_01”

”_01”

”_01”

”_01”

”_01”



01")) <= ymd(Birth_date), get(PM10_post_5m), O

PM10_post_6m_value = if_else(ymd(pasteO(y_post_6m, sprintf("-%02d", m_post_6m), "—
01")) <= ymd(Birth_date), get(PM10_post_6m), O

PM10_post_7m_value = if_else(ymd(pasteO(y_post_7m, sprintf("-%02d", m_post_7m), "—
01")) <= ymd(Birth_date), get(PM10_post_7m), O

PM10_post_8m_value = if_else(ymd(pasteO(y_post_8m, sprintf("-%02d", m_post_8m), "—
01")) <= ymd(Birth_date), get(PM10_post_8m), O

PM10_post_9m_value = if_else(ymd(pasteO(y_post_9m, sprintf("-%02d", m_post_9m), "—
01")) <= ymd(Birth_date), get(PM10_post_9m), O

PM10_post_10m_value = if_else(ymd(pasteO(y_post_10m, sprintf("-%02d", m_post_10m
"=01")) <= ymd(Birth_date), get(PM10_post_10m), O

PM10_post_11m_value = if_else(ymd(pasteO(y_post_11m, sprintf("-%02d", m_post_11m
"-01")) <= ymd(Birth_date), get(PM10_post_11m), O

PM10_post_12m_value = if_else(ymd(pasteO(y_post_12m, sprintf("-%02d", m_post_12m
"=01")) <= ymd(Birth_date), get(PM10_post_12m), O

%>%

ungroup

dt_PM25 <- dt_PM25 %>%
rowwise() %>%

mutate

PM25_pre_3rd_trimester = mean(c(PM25_pre_9m_value, PM25_pre_8m_value
PM25_pre_7m_value) c(PM25_pre_9m_value, PM25_pre_8m_value, PM25_pre_7m_value) |=
0], na.rm = TRUE

PM25_pre_2nd_trimester = mean(c(PM25_pre_6m_value, PM25_pre_5m_value

PM25_pre_4m_value) c(PM25_pre_6m_value, PM25_pre_bm_value, PM25_pre_4m_value) |=



0], na.rm = TRUE

PM25_pre_1st_trimester = mean(c(PM25_pre_3m_value, PM25_pre_2m_value
PM25_pre_1m_value) c(PM25_pre_3m_value, PM25_pre_2m_value, PM25_pre_1m_value) |=
0], na.rm = TRUE

PM25_post_1st_trimester = mean(c(PM25_post_1m_value, PM25_post_2m_value
PM25_post_3m_value) c(PM25_post_1m_value, PM25_post_2m_value
PM25_post_3m_value) != 0], na.rm = TRUE

PM25_post_2nd_trimester = mean(c(PM25_post_4m_value, PM25_post_5m_value
PM25_post_6m_value) c(PM25_post_4m_value, PM25_post_bm_value
PM25_post_6m_value) != 0], na.rm = TRUE

PM25_post_3rd_trimester = mean(c(PM25_post_7m_value, PM25_post_8m_value
PM25_post_9m_value) c(PM25_post_7m_value, PM25_post_8m_value
PM25_post_9m_value) != 0], na.rm = TRUE

%>%

ungroup

dt_PM25 <- dt_PM25 %>%

rowwise() %>%

mutate

start_date = ymd(LMP
end_date = ymd(Birth_date

pregnancy_months = list(seq.Date



from = floor_date(start_date, "month"), # ¥ “start_date™ o] N L E| H /73 i
to = floor_date(end_date, "month"), # % “end_date" [a] N BUEE 2| H {4y i
by = "month" # ZE M “start_date” #| “end_date™ Z [8]4& H /9 H i 751

),

# SASTREEN A MR EE, B
PM25_whole_pregnancy = mean( # 11542145 H 7y PM2.5 ¥ EERI-T-35{E
sapply(pregnancy_months, function(d) { # 1] “sapply” i 1 H Oyt H I
var_name <- pasteO("PM25_1km_m_", year(d), sprintf("%02d", month(d)))
# S RES 4 “var_name’, AN PM25_1km_m_2007_05", PAVLECAEEASH 734K
2l

if (var_name %in% names(dt_PM25)) get(var_name) else NA

# A AT “var_name’ G T EARHERI S A, A NHRBGZSME, 75 W& [H]

NA
}), na.rm = TRUE # Z0& NA {H3 & P15k B
)

) %>%

ungroup() # BUH “rowwise” 4320, DAE 5 SR E5 317

dt_PM25 <- dt_PM25 %>%
select(

ID,

PM25_pre_9m_value,
PM25_pre_8m_value,
PM25_pre_7m_value,
PM25_pre_6bm_value,
PM25_pre_bm_value,
PM25_pre_4m_value,
PM25_pre_3m_value,



PM25_pre_2m_value
PM25_pre_1m_value
PM25_post_1m_value
PM25_post_2m_value
PM25_post_3m_value
PM25_post_4m_value
PM25_post_b5m_value
PM25_post_6m_value
PM25_post_7m_value
PM25_post_8m_value
PM25_post_9m_value
PM25_post_10m_value
PM25_post_11m_value
PMZ25_post_12m_value
PM25_pre_3rd_trimester
PM25_pre_2nd_trimester
PM25_pre_1st_trimester
PM25_post_1st_trimester
PM25_post_2nd_trimester
PM25_post_3rd_trimester

PM25_whole_pregnancy

dt_PM10 <- dt_PM10 %>%
rowwise() %>%

mutate

PM10_pre_3rd_trimester = mean(c(PM10_pre_9m_value, PM10_pre_8m_value



PM10_pre_7m_value) c(PM10_pre_9m_value, PM10_pre_8m_value, PM10_pre_7m_value) |=
0], na.rm = TRUE

PM10_pre_2nd_trimester = mean(c(PM10_pre_6m_value, PM10_pre_5m_value
PM10_pre_4m_value) c(PM10_pre_6m_value, PM10_pre_bm_value, PM10_pre_4m_value) |=
0], na.rm = TRUE

PM10_pre_1st_trimester = mean(c(PM10_pre_3m_value, PM10_pre_2m_value
PM10_pre_1m_value) c(PM10_pre_3m_value, PM10_pre_2m_value, PM10_pre_1m_value) |=
0], na.rm = TRUE

PM10_post_1st_trimester = mean(c(PM10_post_1m_value, PM10_post_2m_value
PM10_post_3m_value) c(PM10_post_1m_value, PM10_post_2m_value
PM10_post_3m_value) != 0], na.rm = TRUE

PM10_post_2nd_trimester = mean(c(PM10_post_4m_value, PM10_post_bm_value
PM10_post_6m_value) c(PM10_post_4m_value, PM10_post_bm_value
PM10_post_6m_value) != 0], na.rm = TRUE

PM10_post_3rd_trimester = mean(c(PM10_post_7m_value, PM10_post_8m_value
PM10_post_9m_value) c(PM10_post_7m_value, PM10_post_8m_value
PM10_post_9m_value) != 0], na.rm = TRUE

%>%

ungroup

dt_PM10 <- dt_PM10 %>%

rowwise() %>%

mutate

start_date = ymd(LMP
end_date = ymd(Birth_date



SR H

# Rl — A HIFS, A 22 A Ay

pregnancy_months = list(seq.Date(
from = floor_date(start_date, "month"), # ¥ “start_date™ o] B E| H 434 i
to = floor_date(end_date, "month"), # kf “end_date® [1] " HCRE 21| H 3 5%
by = "month" # 4R “start_date® F] “end_date” Z [8]4: H 19 H 5%

),

# ISR AR EE, HTHEFE R
PM10_whole_pregnancy = mean( # 115224 H 4y PM2.5 #eE1H9~F-351H
sapply(pregnancy_months, function(d) { # 1] “sapply” i 1 H Oyt H I ~d
var_name <- pasteO("PM10_1km_m_", year(d), sprintf("%02d", month(d)))
# B7SH3E S 44 “var_name”, {541 "PM10_1km_m_2007_05", PAVEEIEEASH 1 ro%k
2l

if (var_name %in% names(dt_PM10)) get(var_name) else NA
# R4 “var_name’ @ AAAE THARMER S 4, FAAENSRBGZIE, 75 (0]
NAS
}), na.rm = TRUE # 28 NA fE 315739
)
) %>%
ungroup() # BUH rowwise® 44, DAE G2 EFR Y AT

dt_PM10 <- dt_PM10 %>%
select(
ID,
PM10_pre_9m_value,
PM10_pre_8m_value,

PM10_pre_7m_value,



PM10_pre_6m_value
PM10_pre_bm_value
PM10_pre_4m_value
PM10_pre_3m_value
PM10_pre_2m_value
PM10_pre_1m_value
PM10_post_1m_value
PM10_post_2m_value
PM10_post_3m_value
PM10_post_4m_value
PM10_post_5m_value
PM10_post_6m_value
PM10_post_7m_value
PM10_post_8m_value
PM10_post_9m_value
PM10_post_10m_value
PM10_post_11m_value
PM10_post_12m_value
PM10_pre_3rd_trimester
PM10_pre_2nd_trimester
PM10_pre_1st_trimester
PM10_post_1st_trimester
PM10_post_2nd_trimester
PM10_post_3rd_trimester

PM10_whole_pregnancy

rio::export(dt_PM25

"PM25_pre_post_trimesters_whole_pregnancy_18089_rev_3rd_trimester.rds"



rio::export(dt_PM10,
"PM10_pre_post_trimesters_whole_pregnancy_18089_rev_3rd_trimester.rds")
rio::export(dt_PM25,
"PM25_pre_post_trimesters_whole_pregnancy_18089_rev_3rd_trimester.xlsx")
rio::export(dt_PM10,

"PM10_pre_post_trimesters_whole_pregnancy_18089_rev_3rd_trimester.xlsx")

setwd(Results_dir)

rio::export(dt_PM25,
"PM25_pre_post_trimesters_whole_pregnancy_18089_rev_3rd_trimester.rds")
rio::export(dt_PM10,
"PM10_pre_post_trimesters_whole_pregnancy_18089_rev_3rd_trimester.rds")
rio::export(dt_PM25,
"PM25_pre_post_trimesters_whole_pregnancy_18089_rev_3rd_trimester.xlsx")
rio::export(dt_PM10,

"PM10_pre_post_trimesters_whole_pregnancy_18089_rev_3rd_trimester.xlsx")
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