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FESETET 40°C, EIHIL T HRIFERS, WKL H REERIE A 1 WS A R IR <0E
HERTET 40°C, BIEA HIRFERS, MK A MEUE RSN 0. &a, RIELEES
T EEWFERS AR, TR EIEAE o bR

6.2.2 BIRERK

B FE R R B EE E R OE T RAD TSN, A SCEREIZE, KA SMOTE &k,

X M ity B4 1R A T SRASE SR A e 5 AN~ A 1) v A
6.2.3 EEMEY%E

B A ) R P T 205 ) — 8, X R FSIR

6.3 1EAVENT
6.3.1 PEALFRI Y 2K4ER

1) FENLARAR > SA5 T 3 5T
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gini(p) = Z pr(l—pp)=1- Z Pi
k=1 k=1

X, e FoRE P IFEARR T k AR (1 — p Ron B IR .
XFE, JhJE RAOHUN, FRBIREA B ISR, R TR R B
2) BEMLARM I AR i 2

R 1m0 1) DR R R A O BE AR 73 S AR AR, (RIS R B A o B R ST E R AL
AR AR AR IE R THIIRBIE DL, I CAXS B IE R A 813 (recall f5) KHE, it
TSR, AR ER.

70
Max_ge, 75 105
pth 80 &5 100

Kl 6-1 FEHLARMSEOR LR
6.3.2 Pearson fg <& HY
Pearson FH I R I L 1 IR ARG 70 AT B s AT FH O 0 A S 2, LA A ik S
eV
E(XY)—EX)E()
JEX?) — E2(X) \JE(Y?2) — E2(Y)

Pxy =

X, XY AMNME TR, ERRIZETHE.
6.3.3 Spearman A< & A
Spearman A& X FREE AR & 2 ] /1] Pearson A%, I DAL S AT AR 43 A7 FIAE A 2 5K
A e, HeREAWT:
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R =0 i — 9
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X, xy AR IIEER, X, yRRIEZAANBERTEE.
6.4 REKAR
6.4.1 FEALARM D FRARBULER
1) WIERTIRAER

B TR AR recall BRI 2R T AEIA B 009 72 7, UL BEHLAR MR 5- 24 070
BEARIF I BUBRTE R

2) PIEREERELR

T o0 E R 3R A AT DAV A RS A A PRI R B DDA 5 . BEALARAA Bl Y A
Aty DR B R L A RN B PR .
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6.4.2 HHRMIRBILER

56, R spss Xof A i 50 AR 7 ) i Ao AN A BRI R RO AT IR S MR 5,
25 SRR WA IR S e AN A B, P e 220 AR M IS 0 A, oAb Bk P sh i Bl A IR IE 25
oA, ChAaBkiR AR ], ISR IR R TR

R 6-1 AR A I RS Ak K6 45 R

Kolmogorov-Smirnova Shapiro-Wilk
SRR it df Sig.  SGiit=E df Sig.
0.134 71 0.003 0.943 71 0.003

RO IR B AN A BRIR B R AH St 0 M R Pearson AHOCHEAYHEAT 2E48E, X AL
AR R . AEM G sh 8 BB FE R A A 2 73 M A Spearman AH A R 1R AT 245

1) IR A ERIE L 1 Pearson AH P25 R
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MR IR AN A BRIGEE, FIH spss XA S 5 8 BRIE R o0 RHTRILS, K045
B

R 6-2 HFAIR LA BRI L) Pearson AHISIESE R

FSEN HERER TN A BRI L
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HEVEIRE  REE D - 0.000
N 71 71
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EERRIRAE B G 0.000 -
N 71 71

R A R R M, A ERACHR AR AR RN B AR D9 8 35 A Ze MR IE AR 5C . A BRARIR f I
fi, RN ERS, SERFERIRET .

2) MR EAALI P 3 TR 2L Spearman AH IS4
R P v v R P A AR 5 shFe BCEE R H spssxt AL AR 75 8 F6 80 5 i R IR E 1 5< R3EAT

spearmant& i, IS5 R R

#6-3 WEPEIR AL 5 B HE £ Spearman Al G M 45 S

Spearmanf¥jrho NSRRI et 2hiE%k
MR A 1.000 -0.277
HER Sig. (XU - 0.019
N 71 71
FHR A -0.277 1.000
AR sig 0.019
e
N 71 71

R RR W], AEE SR BOR R R B G I AR EON DR . iR I T e = 2
B P 2l A S 2225

3) AL FE RO FE R A Spearman OGS R
R AR T R SR 75 Sh 4R ks, ) spssif bl 2 18 205 € RSk REAT

spearmanfu s, iegs RN
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Spearmanf¥jrho WIERS Bl A7 I E =R
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RFERA Sig. R - 0.043
N 71 71
P -0.241 1.000
quga] Sig. (XU 0.043
N 71 71
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M2z [E 3000 AWMk dEAT e, 25 &I 1] P AESL MR e A B 1 299 AWMk 2, 1
AN TE G M Bty p 0 N ZE KB AR BEAT BT AT . SCEAT R e e — R i = FE AT 5T AR AR
R, BAURER B IE UL 70 4F . Bl im0 BEEORIIE 1 SCE R E, MR T
PR A ] X 1) A R T RE 3 RS TN B 7 R ANTHE F) T E

8.2 HEMRS

(D I FIFEHURE SRR, ASCHES FE ) LI [ Joi st B A TR 5, BRI
SCEEHIF I P AR A 2 3R S A AT A LU B D B/ N . A SO IE I 8] e 47 F3000
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M 3&: Python X153

FEFF 1 TN R Rt PR A2 FR AN - 5

import pandas as pd

import os

Folder_Path = r'C:\\Anaconda\\Project\\stat'
file_name = os.listdir(Folder_Path)
del(file_name[-1])

print(file_name)

print(len(file_name))

# V)B4 AT
os.chdir(Folder_Path)

print(os.getcwd())

df = pd.read_csv("C:\\Anaconda\\Project\\stat\\" + file_name[0],error_bad_lines=False)
same_stn = df['Stn_Name']

print(len(same_stn))

# HREUREAS H S5 IR 0 sty
for i in range(1,228):
df = pd.read_csv("C:\\Anaconda\\Project\\stat\\" + file_name[i],error_bad_lines=False)
# print(df.head())
listl = df['Stn_Name']
# same_stn = list(set(list1).union(set(same_stn))) H{H:-4E
same_stn = list(set(listl) & set(same_stn)) #HLAZ &

# print(i)
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# print(file_namel[i])
print(len(same_stn))

# print(same_stn)

# R B i R
for i in range(0,228):

df= pd.read_csv("C:\\Anaconda\\Project\\stat\\" + file_name[i], error_bad_lines=False)

# MRS R 5 BSE
index_values =[]
for stn in same_stn:
a = df[(df['Stn_Name']==stn)].index.tolist()
# foriina:
# if not i in index_values:
index_values.append(a[0])
print(len(set(index_values)))
df2 = pd.DataFrame(df,index=index_values)
df2.sort_values(by='Stn_Name")
df2 = df2[['Stn_Name','Lat’,'Long','Prov', Tm1]
# print(df2)

df2.to_csv("C:\\Anaconda\\Project\\stat2\\" + file_name[i].split('-")[-1],index=False)

# BHEEIF
for i in range(0,228):

df= pd.read_csv("C:\\Anaconda\\Project\\stat2\\" + file_name[i], error_bad_lines=False)

T 2

R AE AL PR

import pandas as pd
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for i in range(1,13):
df = pd.read_csv("C:\\Anaconda\\Project\\stat4\\" + str(i) +".csv")
# R IR BR AR A H
# print(df[df.isnull().values==True])
# MIER=AT
a = df[(df['Stn_Name']=="RIVERS PETTAPIECE)].index.tolist()
b = df[(df['Stn_Name']=="UNCAS")].index.tolist()
df = df.drop(index=a[0])
df = df.drop(index=b[0])
#i
df = df.T
# MRk
df = df.drop(['Stn_Name'])
for column in list(df.columns[df.isnull().sum() > Q]):
mean_val = df[column].mean()
print(mean_val)
df[column].fillna(mean_val,inplace = True)
filled_df = df.T
filled_df.to_csv("C:\\Anaconda\\Project\\stat5\\filled" + str(i) + ".csv" ,index=False)

FEF7 3 A S TEE /Tl

import urllib

import time

start_url=‘ftp://ftp.cdc.noaa.gov/Datasets/ncep.reanalysis.dailyavgs/surface _gauss/nswrs.sfc.g
auss.'
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for i in range(1948,2020):

url = start_url + str(i) + ".nc'

file_name = "C:\\Anaconda\\Project\\stat7\\nswrs.sfc.gauss\\" + url.split('/")[-1]

TRAFL B+ 4
urllib.request.urlretrieve(url,file_name)
time.sleep(0.5)
print("F 258 B4 /2 %s'%i)

# A

R 4 i L 25 A B 5 2

from netCDF4 import Dataset
import pandas as pd
import numpy as np
import matplotlib.pyplot as plt

from mpl_toolkits.basemap import Basemap

nc_obj = Dataset('C:\\Anaconda\\Project\\stat7\\air.mon.mean.nc')

#E5F nc CIF
print(nc_obj)

# BF AAKER
for var in nc_obj.variables:
print(var,end="\n")
for attr in nc_obj[var].ncattrs():
print('%s: %s' % (attr,nc_obj[var].getncattr(attr)))

print()
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lons = nc_obj.variables['lon'][:]
lats = nc_obj.variables['lat'][:]
time = nc_obj.variables['time"][:]
air = nc_obj.variables['air'][:]

airl = nc_obj.variables['air'][:][0]

It=1]

df = pd.DataFrame()

for i in range(0,860):
air2 = nc_obj.variables[‘air][i]
air_0 =air2.min()-273.5

It.append(air_0)

# 1t2 = range(0,1985)
It2 = pd.date_range('19480101',periods=860,freq="1M")

Print('--------=-mmmm oo )
print(It)

df['mon'] = It2

df['mair'] = It

df.to_csv("C:\\Anaconda\\Project\\stat7\\air.mon.max.csv",index=False)
plt.scatter(1t2,lt)
plt.title(‘air.mon.mean’)

plt.show()

# 2K

lon_0 = lons.mean()
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lat_0 = lats.mean()

m = Basemap(lat_O=lat_0, lon_0=lon_0)
lon, lat = np.meshgrid(lons, lats)

xi, yi = m(lon, lat)

cs = m.pcolor(xi,yi,airl-273.5,cmap="PuBu_r')

m.drawparallels(np.arange(89.5,-89.5,30), labels=[1,0,0,0], fontsize=10)
m.drawmeridians(np.arange(0.5,359.5,30), labels=[0,0,0,0], fontsize=10)

# Add Coastlines, States, and Country Boundaries
m.drawcoastlines()
m.drawstates()

m.drawcountries()

# Add Colorbar
cbar = m.colorbar(cs, location="bottom’, pad="10%")

# cbar.set_label(sst2_units)

# Add Title
plt.title('land Surface Temperature 1948.1")

plt.show()

FEFF 5 A RAEIE|

import matplotlib.pyplot as plt
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import pandas as pd

from sklearn import linear_model

df = pd.read_excel("C:\\Anaconda\\Project\\mcm2019\\fenbu\\canada.xlIsx")
X =df[['year]

y = df['winter'].values

model = linear_model.LinearRegression()
model.fit(X, y)

print(model.intercept )
print(model.coef )

print(model.score(X,y))

plt.scatter(X,y,color="blue’)
plt.plot(X,model.predict(X),color = 'red’)
plt.title(All Year')

plt.xlabel('year")

plt.ylabel(‘temperature’)

plt.show()

FEf7 6 R & DR E 5 HdE R

from netCDF4 import Dataset

import pandas as pd

nc_obj = Dataset('C:\\Anaconda\\Project\\stat7\\air.mon.mean.nc')

#EF nc At
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print(nc_obj)

# BEEARER
for var in nc_obj.variables:
print(var,end="\n")
for attr in nc_obj[var].ncattrs():
print('%s: %s' % (attr,nc_obj[var].getncattr(attr)))

print()

lons = nc_obj.variables['lon'][:]
lats = nc_obj.variables['lat'][:]
time = nc_obj.variables['time'][:]
air = nc_obj.variables['air'][:]
It=1]
df = pd.DataFrame()
for i in range(0,860):
air2 = nc_obj.variables[‘air'][:][i][60:80].min()-273.5
It.append(air2)
print(" 4 Hi /2 %s H '%i)
# print(lt)
df['min_tem'] = It

df.to_csv("C:\\Anaconda\\Project\\mcm2019\lon_lan_cold\\lon_lan_cold2.csv",index=False)

R 7 ARIMA It} 8] Fp 51| T A5 Y & T+ Prophet I 8] Fr 41 B 1

import pandas as pd

import matplotlib.pyplot as plt
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from statsmodels.graphics.tsaplots import plot_acf
from statsmodels.graphics.tsaplots import plot_pacf
from statsmodels.tsa.stattools import adfuller as ADF
import datetime as dt

import matplotlib as mpl

import numpy as np

import warnings

warnings.filterwarnings("ignore")

filename="C:\\Users\\lenovo\\Desktop\\ARIM\\ARIMA-master\\ )7 £ i 7 35 5 x1sx’
forrecastnum=5

data=pd.read_excel(filename,index_col=u'H ")
plt.rcParams['font.sans-serif’] = ['SimHei']
plt.rcParams['axes.unicode_minus'] = False

data.plot()

plt.title("Time Series’)

plt.show()

plot_acf(data)

plt.show()

print(u' )5 46 7 %1 ) ADF 645 58 ' ADF(data[u'liz "))
D_data=data.diff(periods=2).dropna()

D_data.columns=[u"ik.E % 73]

D_data.plot()

plt.show()

plot_acf(D_data).show()

plot_pacf(D_data).show()

print(u'l [r 243 751 i) ADF tude 45 K Jy: ', ADF(D_data[u'i & % 73]))

from statsmodels.stats.diagnostic import acorr_ljungbox
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print(u'ZE 73 F7 B1 1) E g A R A0 45 2R 0. *acorr_ljungbox(D_data,lags=1))
from statsmodels.tsa.arima_model import ARIMA
data[u'JEF£'] = data[u'iiz & ].astype(float)
pmax=int(len(D_data)/10)
gmax=int(len(D_data)/10)
bic_matrix=[]
for p in range(pmax+1):

tmp=[]

for q in range(gmax+1):

try:
tmp.append(ARIMA(data,(p,1,q)).fit().bic)
except:
tmp.append(None)

bic_matrix.append(tmp)
bic_matrix=pd.DataFrame(bic_matrix)
print(bic_matrix)
p,q=bic_matrix.stack().idxmin()
model=ARIMA(data,(p,1q)).fit()
model.summary?2()
forecast=model.forecast(25)[0]

print(‘k>k 25 4F 1) FiE " forecast)

HHHHHHHHHRHEHHHHHESE T Prophet (KR R] 75 51 155 50 R

from fbprophet import Prophet

import numpy as np

import pandas as pd

sales_df = pd.read_excel('C:\\Users\\lenovo\\Desktop\\ARIM\\ARIMA-master\\ £ 2 . xIsx’)

model = Prophet()
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model.fit(sales_df)

future_data = pd.read_excel('C:\\Users\\lenovo\\Desktop\\ARIM\\ARIMA-master\\25 4 .xIsx')
forecast_data = model.predict(future_data)

model.plot(forecast_data)

forecast_data.to_excel('C:\\Users\\lenovo\\Desktop\ARIM\\ARIMA-master\\25 4=-4%5 5 xIsx')

FEFF 8 A LARAA [ U S0 A 7

mport pandas as pd

from sklearn.model_selection import train_test_split,cross_val_score,GridSearchCV
from sklearn.ensemble import RandomForestRegressor

import seaborn as sns

import matplotlib.pyplot as plt

from sklearn.decomposition import PCA

import numpy as np

from sklearn.metrics import r2_score,mean_squared_error,explained_variance_score
model_data=pd.read_excel('C:\\Users\\lenovo\\Desktop\\gather.xIsx")

#IUHH AR P Y R A i

y=model_data['{& /& (K& 1

#IfE A

X=model_data[model_data.columns.difference(['#iE (KA &) FEM4T)]
#3173 I ZR AR AT AR

X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2, random_state=33)
#BEAT AR AR A 2 B

corrmat = X_train.corr()

f, ax = plt.subplots(figsize=(16, 12))

sns.heatmap(corrmat, vmax=.8, square=True)#,annot=True
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HAH DI 25 TR WP AEAH O &y, 7 2 P4t
estimator = PCA(n_components=8)

X_train = estimator.fit_transform(X_train)
X_test = estimator.transform(X_test)
cf=estimator.components_
efc=estimator.explained_variance_

zb=estimator.explained_variance_ratio_

print(estimator.components_) # %t F %5, RMATHONMELE G M4EEL, ZIECN R IR FFAE )
BN HTRHIE B R 2L

print(estimator.explained_variance_) # #THRFE &E4EFTREARRE I 22 K/

print(estimator.explained_variance_ratio_) ## 4 1iE & 4E FrGe i B 1) 7 22 K/NME A T 2=
Jir o5 B A

HEZHY
x =[]
y=Il
z=[l
for n_estimators in range(20,70,10):
for max_depth in range(400,450,10):
#Z: 4 scoring B 4 roc_auc IR [FI )& AUC, cv=5 KHMIZ 5 #1358 XEHE

auc =
cross_val_score(RandomForestRegressor(n_estimators=n_estimators,max_depth=max_depth,r
andom_state=0),X_train, y_train,cv=2,scoring="r2").mean()

print(‘ok’)
x.append(n_estimators)
y.append(max_depth)
z.append(auc)

X = np.array(x).reshape(5,5)

y = np.array(y).reshape(5,5)

z = np.array(z).reshape(5,5)
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fig = plt.figure()

ax = Axes3D(fig)

ax.plot_surface(y, X, z, rstride=1, cstride=1, cmap=plt.get_cmap(‘rainbow"))#RdBu’
plt.xlabel('max_depth")

plt.ylabel('n_estimators'’)

rfr = RandomForestRegressor(n_estimators=100,max_depth=430,random_state=0)
rfr.fit(X_train, y_train)

print("Variable importance:\n", rfr.feature_importances )#% H 45 {iF 2 5 14
print(“train r2:%.3f"%r2_score(y_train,rfr.predict(X_train)))#%i H I 254 8 R EL
print(“test r2:9.3f"%r2_score(y_test,rfr.predict(X_test)))#4a H! MR AE v g 2%
predata=pd.read_excel('C:\\Users\\lenovo\\Desktop\\25-gather.xIsx’)

preresult=rfr.predict(predata)

7 9 BEALAR R AR

import pandas as pd

from sklearn.model_selection import train_test_split,cross_val_score,GridSearchCV
from sklearn.decomposition import PCA

import seaborn as sns

import matplotlib.pyplot as plt

from sklearn.ensemble import RandomForestClassifier

from sklearn.svm import SVC

from sklearn.metrics import classification_report

import warnings

from imblearn.over_sampling import SMOTE

from imblearn.under_sampling import RandomUnderSampler

from imblearn.over_sampling import RandomOverSampler
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first_data=pd.read_excel('C:\\Users\\lenovo\\Desktop\\p3_mon.xIsx’)
#H A A2

y=first_data[' ) %&"]

#If € H AL =

X= first_data[first_data.columns.difference(['Hi%&)]
HHHHHHHHHH P CA [ Y
HIEAT R AEAR A 7 B

corrmat = X.corr()

f, ax = plt.subplots(figsize=(16, 12))

sns.heatmap(corrmat, vmax=.8, square=True)#,annot=True
HHAE NG R R R A S iy, R B4

estimator = PCA(n_components=1)

X = estimator.fit_transform(X)

cf=estimator.components_

efc=estimator.explained_variance_
zb=estimator.explained_variance_ratio_

print(estimator.components_) # firt £k, BIATEONRERSE S 45, 5IECA R IGHRFE 7]
L OHTRIE B R AL

print(estimator.explained_variance_) # #THRFIE &F4EFTREARERE I 22 K/

print(estimator.explained_variance_ratio_) ##¢/iE &4k o e AR RE 1 77 22 K/IMERTT £
FIr o LA

B ) 73 )| 2858 TR SR S HHH

X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.35, random_state=10)
rus = RandomUnderSampler(random_state=0, replacement=True)
X_train,y_train=rus.fit_sample(X_train,y_train)

X_train=pd.DataFrame(X _train)

y_train=pd.DataFrame(y_train)

#ros = RandomOverSampler(random_state=0)
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#X_train,y_train = ros.fit_sample(X_train,y_train)
#X_train=pd.DataFrame(X_train)
#y_train=pd.DataFrame(y_train)
iR TE L AR VR
print('Random Forest’)
x =[]
y=Il
z=[]
import numpy as np
from mpl_toolkits.mplot3d import Axes3D
for n_estimators in range(130,180,10):

for max_depth in range(50,100,10):

#2441 scoring B N roc_auc I [ #)52 AUC, cv=5 KHK=2 5 728 XEHIE

auc =
cross_val_score(RandomForestClassifier(n_estimators=n_estimators,max_depth=max_depth,r
andom_state=0),X_train, y_train,cv=2,scoring="roc_auc').mean()

print(‘ok’)
x.append(n_estimators)
y.append(max_depth)
z.append(auc)

X = np.array(x).reshape(5,5)

y = np.array(y).reshape(5,5)

z = np.array(z).reshape(5,5)

fig = plt.figure()

ax = Axes3D(fig)

ax.plot_surface(y, x, z, rstride=1, cstride=1, cmap=plt.get_cmap('rainbow"))#RdBu’

plt.xlabel('max_depth’)

plt.ylabel('n_estimators')

clf = RandomForestClassifier(n_estimators=170, max_depth=50,random_state=10)
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#Z%1. criterion="gini'={'entropy’

clf.fit(X_train, y_train)

predictions = clf.predict(X_test)

print("Variable importance:\n", clf.feature_importances_)##i Hi 47 4F 5 F 4
print(classification_report(y_test, predictions))

print("YI1Z5£E: " clf.score(X_train, y_train))

print("JiX£E: " clf.score(X_testy_test))
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