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Figure 1: System Login Page

1. Registration / Login

1) Click Register to enter the user registration interface (Figure 2). All fields
marked with an asterisk (*) are required. Click Register to submit. After submission,
open your registration email inbox — you will receive an activation email. Click the

activation link to activate your account.

User rvenistration

+ E-mail

1 have read the: (agneement]

Figure 2: System Registration Page
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2) Once registration is complete, click the Login button on the homepage, enter

your username and password, and enter the data center.

&« C O hupsy/daatpdeac.en/login LA G = 4 @ - Owx

Sign In

1145914965@qq.com

Figure 3: System Login Interface

2. Data Search

1) A persistent search bar is located at the top of every page (Figure 4). Users can
use this search bar at any time to filter data. The website homepage also features a
prominently placed search tool that supports fuzzy matching across titles, keywords,
authors, and description content.
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Figure 4: Persistent Search Bar at the Top of the Page
2) In the Data Products section, multiple data browsing and classification

methods are provided based on different logical categorization approaches, including:
-
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Themes, Authors, Spatial Search, Key Datasets, and Latest Datasets (Figure 5).
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Figure 5: Multiple Logical Data Classification Browsing Methods
3) On the search results page, users can also perform a secondary filtered search
on data resources using discipline keywords, subject keywords, and location
keywords (Figure 6).

Home News  Submit Data

1.Dynamic downscaling simulation climate data set in Central Asia driven by -
© Data provider:ZHOU Jiewei,LUO Yong,SHI Wen  © 2021-09-07

This data set is the result of dynamic downscaling simulation of CORDEX region 8 (Central Asia) using WRF
model driven by MPI-ESM-HR1.2 model data in CMIP6 plan. The data includes 2m temperature (T2) and
precipitation. The variable precipitation is divided into convective (RAINC) and non-convective (RAINNC)-—-

¢ DOI:10.11888/Meteoro.tpde.271700 @ 4185 % 48 ® Openaccess

2.Dynamic downscaling simulation climate data set in Central Asia driven by -
© Data provider:ZHOU Jiewei,LUO Yong,SHI Wen © 2022-12-23

This data set is the result of dynamic downscaling simulation of CORDEX region 8 (Central Asia) using WRF
model driven by BCC-CSM-MR model data in CMIP6 plan. The data includes 2m temperature (T2), 2m

| —— humidity (Q2), surface pressure (PSFC), 10m wind speed (U10, V10) and precipitation. The variable---

¢ DOI:10.11888/Atmos.tpdc.300108 ® 768 & 30 @ Openaccess

Precipitation

Siace Yater S - 3.Dynamic downscaling simulation climate data set in Central Asia driven by -+

Figure 6: Secondary Filter Search

3. Data Access / Download

1) It is recommended to install FlashFXP
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Session Sites Options Queue Commands Tools Directory View Help
m b - S AR o IV . B P
- e Ca = Em N > @
%E *J - C:\Users\11459\Documents . ag
S Name . Name ’ Size Date.. Att..
> [l A t Parent Directory
> T s Adobe
> -0 i Avmric
® Quick Connect X
History: V| ® L &
Connection type:  FTP
Address or URL: Port: 21
User name: Anonymous
Password:
Remote path:
Proxy server.  (Default)
Default Connect Close
1 - ——
0 Files, 13 Folders, 13 Total (0 bytes / 251.49 GB Free) Not connected
Local Browser Remote Browser
Name Target Size Remark

Figure 7: FlashFXP Program
2) Open Data Access: After locating the desired data through search, click on the
metadata title to enter the metadata details page. Here you can view a full introduction
to the dataset (including data abstract, data citation, article citation, keywords, etc.).
Click the Download button — an FTP account will pop up.
If no login is required for download: An FTP account will pop up directly. Use
the provided server address, username, and password to log in with an FTP client tool

(such as FlashFXP) and download the dataset.

Products News  Submit Data FTP account

Login | Register host: ftp2tpdcacen | (0 copy ftp3.tpdcacen @ copy
Observation data set of field meteorological statio

port: 6201 | (0 copy

Kpmporatact RO username: download_43006017

Spatial resolution

password: 77038637 (O copy

Sharing way Open access

1 t ;
Sie 51N L% Files larger than 1 GB can only be downloaded through FTP.
2
Data time range ENEREUEPIBPISERI 2 picase use FTP client tools (e.g. TP Rush, WinSCP, Filezilla or other else).

Metadata update time 2022-01-04

1 Download without login

Datasets Summary Keywords
Subject: Atmosphere
ns in Kazakhstan (5 stations) Theme: Pre: Temperature

ature (TA), monthly

Uzbekistan (1 station) and Iran (2 stations), inv tion indicators: Mont

Monthly ¢ (RH), monthly total rainfall (P! ind speed (WS), Places:

ratu

ure (TS1), 5cm monthly

Time: 2019-2020

monthlv average soil

m monthlv average soil temperature

Figure 8: FTP Account Information Pop-up After Clicking Download for Open-Access Data

Enter the FTP account information into FlashFXP to log in to the server. Select
-4 -
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the desired file, right-click, and choose Download.

@ FlashFXP Evaluation Copy

Session Sites Options Queue Commands Tools Directory View Help
> - S =3
Local Browser [l [ f@b [y ﬂﬁ EE
s < I \g C:\Users\11459\Documents e ‘ g I [
L e Name . ! Name
R > B0 t Parent Directory
P " Adobe
> Dl gz Bma__ric
< Quick Connect X
History: v
Connection type: | FTP ki
Address or URL: | ftp3.tpdc.ac.cn Port: 6201
user name: dOWnioad_43006017 C} Anonymous
Password: secssccsl
Remote path:
Proxy server:  (Default) e

Default

Figure 9: Entering the FTP Account Information into FlashFXP
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= gA m p - @

| P I =/ ™

Name : Size Di
t Parent Directory
[ B Observation data set of field meteorological stations in Central Asia and Western Asia (2019-2020).rar 130 KB 2(

1 File, 0 Folders, 1 Total (130 KB)
fto3.todc.ac.cn

Figure 10: Successfully Logged into the Server for Data Download in FlashFXP

3) Apply for access: Click the Download button — a login interface will pop up.
After logging in, locate the desired dataset again and click the Download button. An
Apply for Download button will appear on the page. Click Apply for Download, enter

your reason for the application in the text input box that appears, and click Submit.

Products  News  SubmitData pres nverroseart s O ([ env & () = v
co

Temporal resolution Hourly

Spatial resolution 10km - 100km

Sharing way Apply for access

S 8

Data time range 0 2—2018-01-11
Metadata update time 2022-04-18

Datasets Summary Keywords
This data is conventional and satellite data of six hour resolution for the Great Lakes region of Central Asia. The conventiona Subject:  Atmosphere
n of Central Asia and its Theme:

data

surrounding areas (China istan, Russia, Iran, Pakistan Winds  winds

India, etc.), and the observati Places: Central Asia Great Lakes
stations in each time It is en 10-100km; th Time: 2017 hourly data
cloud guide wind retri lar orbi All the data

telecommunication system (GTS), and th, ion data with poor quality are eliminated through quality ol. The data Spatial location

can be applied to the data assimilation of the Great Lakes region in Central Asia, and also to the numerical simulation of the

Great Lakes region in Central Asia
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Products  Ne Submit Data

Data time range 2017-

Metadata update time 2022

Apply for downloading
e e

Datasets Summary Keywords

This data is conventional and satellite data of six hour resolution for the Great Lakes region of Central Asia. The conventional Subject:  Atmosphere

@

data include the observati nd stations and sounding stations in the Great Lakes region of Central Asia and its Theme:  Temperature  Airtemperature

surrounding tan, Turkmenistan, Tajikistan, L wind speed

India, etc.}, and the observation elements include temperature, pressure, wind speed and humid Places:  Central Asia Great Lakes

stations in each time It is about 600, and the interval ations is between 10-100km; th

lite data comes from the Time: 2017 hourly data

from the global

and MetOp Se:

cloud guide wind retrieved by polar orbiting sa

telecommunication system (GTS), and the ¢ quality are eliminated through quality control. The data Spatial location

»n of the

can be applied to the datz nin Central Asia, and also to the numerical si

similation of the Great Lakes reg

Great Lakes region in Central Asia,

Figure 11: The "Download" Button Changes to "Apply for Download" for Application-Required

Data

Data added to the data basket, you can only fill in the data X
purpose once, batch submit download application, fill in
the detailed and accurate data purpose can obtain better

data services
+ Reason

Please read it before using the data Data reference Add to data basket |EESTIaii

help

Figure 12: Reason Input Box for Application-Based Data Download
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& Personal Ce--- {2} Data Order / Data Order

& Personal Setting

Application
Data applied Reason Data size t.PP download explain Status
ime
¥ My Attention
Conventional and satellite meteorological data 275.88 2026-04-19 within the validity
in Central Asia (2017) MB 22:44:40 period
Data Basket
Boundary data of Heihe River Basin in Hexi SEETR 87.95 KB 2026*0{48 within the validity
DataOrder Corridor 15:41:15 period
ETMonitor Global Actual Evapotranspiration s . 105.62 2026-03-21 Please apply again
d ” A SERTH g ; i
My Data Dataset with 1-km Resolution GB 21:43:05 after expiry date
The atmospheric forcing data in the Heihe River | 113.10 2026-02-03 Please apply again
[ Data Revi 2 GBS ’
Slaineview Basin )25) REFTH GB 08:52:32 after expiry date
& My Model The atmospheric forcing data in the Heihe River BERTH 113.10 2026-01-13 Please apply again
ES
Basin 2R b GB 11:23:45 after expiry date
O My Method
ata element X" high-quality data set 2026-01-13 pl | A
[ - 2026-01-13 ease apply again 1
- omic data - population and BB T 74.56 KB i Passec
¢ f RERTH i 09:11:34 after expiry date
urbanization

Figure 13: Order Status Can Be Viewed in the Personal Center After Submission

4. Data Submission

The data submission module supports various types of data submissions,
including:

» Routine data submission

» Data repository for manuscripts of unpublished papers

» Project submission portal

Click the corresponding submission entry point — for example, Routine Data

Submission — to enter the Create New Metadata interface.

National Tibetan Plateau
Home  Products  News
ent iter

Entrance to submit

General data Data for papers to be submitted —> Project Data

Figure 14: Submission Entry Interface
The new metadata creation interface includes the following fields: Basic
Information, Resource Provider, Data Citation Literature, Keywords, Thumbnail, Data

Files, Documentation / Description
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Fields marked with a red asterisk (*) are required. Metadata cannot be submitted

if any required fields are left incomplete.

convention for

data files:

New Data
| | [ r | ] | ] e e | ]
Data submitting®) General data (including data from published papers) ta fi ted bl Proj Dx
type
title:
Abstract:
Naming

Figure 15: New Metadata Creation Interface

In the Data Files section, an FTP account for uploading data will be provided.

Following the instructions on the right side of the page, download the FTP client tool,

log in using the provided FTP address, username, and password, and upload your data

files. After the upload is complete, you must click Confirm Upload Complete.

Data resource provider(s] Data referenc

File Name

FTP account

New Data

keyword thumbna Data file docurmentation

size File Creation Time

* Files larger than 0GB must be compressed

* Data files and

ild be named in English as much as possible to avoid the problem of not being able to complete

d completed * aperatian.

* You need to use FTP toals to upload data. FTP can guarantee the transmission efficiency and transmission stability of large

use the client toel to connect to the FTP service.

efore submitting data

* Commeon FTP client: @FTP Rush, PflashFxP . PFilezilla

Figure 16: Data Upload Interface

Once all required fields (marked in red) have been filled in, click the Submit

button in the upper-right corner to submit the metadata.

-9.



National Tibetan Plateau / Third Pole Environment Data Center

New Data

Data resource provider(s) Data reference keyword thumbnail Data file focumentation

File Creation Time

File Name size

New Data

My Draft

In Review

Published
Vv sync data

FTP account

host: fip2.tpdcacen €0 copy  fp3tpdcacen (0 copy

Only supports drag-and-drap upload operations with no more than 5 data files and each file no more than 200M.,

Figure 17: Submitting Metadata
If any required fields have not been completed at the time of submission, a

prompt window will pop up to notify the user.

Checking X

Check item

Title of Submitted Paper

Name of journal to be submitted
Title

English title

Abstract

English abstract

Data file naming and usage
Data file naming and usage (English)
Time limit

Platform

Sharing policy

DOl type

DOl

Spatial extent

Time resolution

Spatial resolution

Data resource provider

Data resource provider (translation)
Keywords

Thumbnail

Requirement

Required

Required

Required

Required

At least 200 words

Required

Required

Required

Required

Required

Required

Required

If the DOI type is "This data follows the
existing DOI of the data", DOI is required
Required

Required

Required

Required

At least one

All types of keywords are required

Required

Figure 18: Metadata System Validation

-10 -
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After the metadata is submitted, go to My Drafts, and click Submit for

Publication — the dataset submission is then complete.

& Personal Ce:-- 2> My Data / My Draft

& Personal Setting

Metadata List

1r My Attention )

E Data Order
Metadata for an unfilled title

Create: 2026-03-17 11:15:35  Update: 2026-04-19 22:57:57 Size:0 B ShareType:Open access Policy: A

Figure 19: Submitting a Dataset for Publication in the Personal Center
Once the dataset is successfully submitted, it enters the review process. You can
view the submitted metadata under Personal Center - Under Review. Notification
emails will also be sent to the user's registered email address for updates on data
submission, review, and publication status.

2 Persunal ce... »@ My Data / In Review

& Personal Setting M t d t L_ t
etadata LIS

¢ My Attention Q

Data Order

New Data

My Draft

In Review

Figure 20: Viewing Submitted Data Status in the Personal Center
The Personal Center - My Data module includes the following functions: Create
New Data, My Drafts, Under Review, Published, Data Access Statistics, Data-Related
Application Statistics.

Users can check the status and sharing situation of their datasets at any time.

-11-
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Personal Ce---

Ay My Data / Application Statistics

2 persc ing
& My Attention
S/N

B Data Order

New Data
My Draft

In Review
Published

Review Data Ap.

Figure 21

Title of Dataset

agent

[N ESoSEl The data the author

Applied User Country Unit Phone number  Data size

: Viewing Submitted Data Sharing Status in the Personal Center

-12 -
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Water Body Change Monitoring Experiment Based

on Machine Learning

1. Software Installation and Data Acquisition

1.1 Anaconda Installation

Download and install Anaconda (version 2023.09-0, 64-bit) from the official
website: https://www.anaconda.com/download

During installation, it is recommended to:

*  Create Start Menu shortcuts (for supported packages only)

* Register Anaconda3 as the default Python 3.11

*  C(Clear the package cache upon completion

ANACONDA Platform Solutions Partners Pricing Resources Company
Advanced Installation Options
(D ANACONDA.  customze how Anacondas ntegrates with Windows
Fr D Wnl d 18 Create start menu shortouts (supported packages only).
ee o oq 18 Add Anaconda3 to my PATH environment variable

Everything you need to get started in data science on your workstation.

18 Regster Anaconda3 as my defauit Python 3.11
Recommended. Allows other programs, such as VSCode, PyCharm, etc. to
automatically detect Anaconda3 as the primary Python 3.11 on the system.

@ Free distribution install Cear the package cache upon completion

Recommended. R disk ithout har functionaii
@ Thousands of the most fundamental DS, Al, and ML packages = Seavers some dekmece — >
& Manage packages and environments from desktop application

@ Deploy across hardware and software platforms Installing
_) ANACONDA.  piease wait whie Anaconda3 2023.09-0 (64-bit) is being installed

Setting up the package cache....

Got Additional installers.

o d Show detais

hteps://www.anaconda.com/download
Figure 1: Anaconda Installation Setup Interface

1.2 Environment Configuration

-13 -
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B Anaconda Powershell Prompt —= ] X

Figure 2: Environment Configuration Terminal Interface
¢ (Create a virtual environment:
conda create -n test python=3.11
conda activate test
¢ Install required third-party libraries:
cd C:\Users\Jayde\Desktop\Experiment 3\software
pip install pyproj
pip install Shapely
pip install GDAL-3.4.3-cp311-cp311-win_amd64.whl
pip install Fiona-1.8.21-cp311-cp311-win_amd64.whl
pip install geopandas
pip install rasterio-1.2.10-cp311-cp311-win_amd64.whl
pip install scikit-learn
pip install scipy
pip install tqdm
pip install matplotlib
* Add the environment to Jupyter Notebook:
conda install ipykernel

python -m ipykernel install --user --name test --display-name test

-14-
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1.3 QGIS Installation

Download QGIS 4 .0(or QGIS 3.44LTR for the most stable version) from:

U] https://www.qgis.org/en/site/forusers/download.html

It is recommended to use the OSGeo4W Network Installer, which allows
multiple QGIS versions to coexist and supports individual component updates without

downloading the full package.

Download for Windows v

v § Download QGIS 3.34

Looking for the most stable version? Get QGIS 3.28 LTR

2\
0SGeo4W Network Installer
A%

The OSGeo4W installer is recommended for regular users or organization deployments. It allows to have several QGIS versions in one
place, and to keep each component up-to-date individually without having to downioad the whole package.

Since QGIS 3.20 we only ship 64-bit Windows executables

Figure 3: QGIS Download Page

(Note: QGIS can be downloaded and installed independently at a later time.)
1.4 Image Download

Download Landsat imagery via Google Earth Engine using the following links:
Landsat 7:

1 https://code.earthengine.google.com/b23caaccatbaaled43a42f87ff576dba
Landsat 8:

] https://code.earthengine.google.com/78ba511{7561648d460a65928810599a

De~vE Lapers #E  TEEe

1+

(izese Tikhowe Gatme emmE 0n a0 Gsege 10ML ) ®ESH

Figure 4: Satellite Image Map of the Study Area

-15-
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2. Water Body Change Monitoring Model Construction

2.1 Feature Selection

The following spectral indices are selected as model input features:
e  NDWI — Normalized Difference Water Index

¢ NDSI — Normalized Difference Snow Index

* NDVI — Normalized Difference Vegetation Index
NDWI NDSI NDVI

v w z v w =
X "I - - \
F O S n
L ] L 4 4 » ” v
oL A
. % .7 .| o

:‘ AT
P - (1
‘ ‘ 2 ?‘ FAN \/
Figure 5: Feature Selection — NDWI, NDSI, NDVI
2.2 Creating Sample Points (Part I)
Step 1: Create a Point Layer in QGIS

Navigate to: Layer — Create Layer — New Shapefile Layer

Step 2: Parameter Settings

@ *Untitled Project — QGIS
Project Edit View Settings Plugins Vector Raster Database Web Mesh Progessing ﬂelp

‘ ﬁ ”‘ﬂ 7 W Data Source Manager Ctri+L L L e R =5 - [Tl ~
Create Layer » ? New GeoPackage Layer Ctrl+Shift+N
L L AV AL 2 H
== ' Add Layer ‘ [ -« New Shapefile Layer...
I.\“,‘ ¥ Tim~ Embed Layers and Groups... /7, New SpatiaLite Layer... a
Browser Add from Layer Definition File... @ New Temporary Scratch Layer...
Ger=xo ) Copy Style 1 New virtual Layer...
() New Shapefile Layer X
File name D:hvxinidsampledsample. shp
File enceding |UTF-8 -
Geometry type 7 Point v
additional dimensions ® None 0z (+ M values) (N values
|EPSG:4326 - YGS 84 - ||
Ner Field
Name |class
Tvpe abc Text Data >

Lenzth |10| Frecision

5 4dd to Fields List

Figure 6: New Shapefile Layer Parameter Settings in QGIS
-16 -
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2.3 Creating Sample Points (Part II)

Step 3: Select Sample Points

(@ *Untitled Project — QGIS

Project Edit View Layer Settings Plugins Vector

NEBRRY PP HP
BV 2 WD L7

Manually select point locations on the map in QGIS.

Step 4: Add Attribute Values
Assign class labels to each sample point:
1 = Water body

2 = Non-water body

@ *Untitled Project — QGIS

Project Edit View Layer Settings Plugins Vector

IEERRE OSPpPHAP
RQV.ZMB £/ R
5 5

v @ non_water
v ® water

Figure 7: Sample Point Feature Attribute Assignment Interface (water / non_water)

2.4 Jupyter Notebook

Launch Jupyter Notebook using one of the following methods:

Navigate to the file directory, type cmd in the address bar, then enter jupyter
notebook in the terminal.

Common Jupyter Notebook Keyboard Shortcuts:

e Shift + Enter  Run current cell and move to the next

e Ctrl + Enter Run current cell and stay

e dd Delete current cell

b Add a new empty cell below

a Add anew empty cell above

-17-



National Tibetan Plateau / Third Pole Environment Data Center

e m Convert cell to Markdown

* y Convert Markdown cell to code cell

Z Jupyter qut | | Logou
Files Running Clusters

Select items to perform actions on them. Upload  Neww 2
0o ~ | m/ Name & | Last Modified File size
0O O data 1 /NEFED
0O O results 5 38E0
O 0O software T /NESET
O @ surface_water_classification ipynb 33 S hED 130 kB
O [ s pptx 6554481 631 MB

Figure 8: Jupyter Notebook File Browser Interface
2.5 Creating the Training Dataset
The getfeat() function extracts feature values (NDSI, NDVI, NDWI) at each

sample point location from the raster image and saves the results as a CSV file.

def getfeat (points, feature, pathout):
import rasterio
from rasterio. features import geometry_mask
import fiona
from shapely. geometry import shape, Point
import pandas as pd

src = rasterio. open(feature)
narray = sre.read()

feature list = []
with fiona. open(points, 'r’) as vector_file:
for feature in vector_file:
geom = shape (feature[’ geometry’ 1)
point = Point(geom. x, geom. y)

row, col = src. index(point.x, point.y)
value = narrayl:, row, coll

newRow = {’class’ :featurel’ properties’ 1[' class’], 'lon’ :geom. x, 'lat’:geom.y, 'NDSI':value[0], *NDVI’:value[1l, ’'NDWI’
feature_list. append (newRow)

df = pd. DataFrame (feature_list)
df. to_csv(pathout + '/’ + ’feature_L8_2022.csv', index=False)

Zprint (df)

return

class lon lat NDSI NDVI NDWI
0 1 1.755235e+07 1.112071e+07 0.885396 -0. 260029 0. 309333
1 1 1.795230e+07 1.112378e+07 0.872b078 —0. 339355 0. 396217
2 1 1.737392e+07 1.112923e+07 0. 900967 —0. 312559 0. 396938
3 1 1.797474e+07 1.112580e+07 0.8787b4 —0. 343003 0. 438723
4 1 1.728238e+07 1.113010e+07 0.973571 —0. 3808599 0.4730352
a7 0 1.754869e+07 1.114629e+07 —0. 541363 0.475888 —0. 572185
a8 0 1.757608e+07 1.114418e+07 —0. 465070 0. 459599 -0. 566323
99 0 1.727740e+07 1.115940e+07 —0.579100 0.524475 —-0. 291679
100 0 1.760239e+07 1.116797e+07 —0.499173 0. 480894 —-0. 545999
101 0 1.757239e+07 1.117253e+07 —0. 548221 0.424919 0. 518841

Figure 9: Training Dataset Creation — Code and Output Table

-18 -
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2.6 Model Training
The rf classify() function trains a Random Forest classifier using the extracted

feature dataset, evaluates model accuracy, and saves the trained model as a .pkl file.

def rf classify(features, pathout):
from sklearn. ensemble import RandomForestClassifier
from sklearn.model_selection import train_test_split
from sklearn.metrics import accuracy_score
import rasterio
import pandas as pd
import joblib

dataset = pd. read_csv(features)
dataset = dataset. dropna()

features = dataset. iloc[:, 3:]
labels = dataset.ilocl:, 0]
%_train, x_test, y_train, y_test = train_test_split(features, labels, test_size=0.3, random_state=42)

rf_classifier = RandomForestClassifier (n_estimators=100, random_state=42)
rf_classifier. fit(x_train. values, y_train.values)
predictions = rf _classifier. predict (x_test. values)

accuracy = accuracy_score(y_test. values, predictions)
print ("Accuracy:”, accuracy)

joblib. dump (rf_classifier, pathout + '/° + ’L8_2022.pkl")
return

Figure 10: Random Forest Model Training Code and Output Model File (L8 2022.pkl)

2.7 Image Classification

The read fea image() function reads the input raster image pixel by pixel and
extracts feature values. The predict() function then applies the trained model to

classify each pixel as water or non-water.

2022 IR~ i

def rea

sing import MinNaxScaler - ,-

Q-

st . mg_path) . read(
um hape (img_data

return fea_dataset, rows_cols . ‘Q

def predict(feature, pkl): 6

import joblib

moedl = joblib. load (pkl iy . 1
pre_value = moedl.predict (feature) ] b . —
return pre_value : L /3 e

Figure 11: Image Classification Code and 2022 Water Body Classification Result Map
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3. Water Body Area Change Analysis

3.1 Water Body Area Statistics

The stat() function counts the number of pixels classified as water (value = 1) in
each classified image and converts the pixel count to area (km?) based on a 30 m x 30

m pixel resolution.

def stat(data):

from osgeo import gdal vear area
import numpy as np 0 2000 751.9707
o 1 2001 835.4691
ds gdal. Open(data)
band = as GetRasterBand (1) 2 2002 744.4233
[ai:rlai:i: band. ReadAsArray () 3 2003 778.1913
4 2004 863.5896
count = np. ma.masked_where(array!=1, array).count() 5 2005 824.9652
area = count*30%30/1000000 6 2006 8531.4369
_ 7 2007 768.9402
rotum ses 8 2008 782.3617
9 2009 822.25928
def main(): -
import pandas as pd 10 2010 898 0740
- _ 11 2011 972.1836
pariin 12 2012 848.2608
pathout = r 1 —
13 2013 769. 9806
datas = listdatas(pathin) 14 2014 814. 0887
feature_list = [J 15 2015 898. 2675
for data inr datas: o o o 16 2016 848.2326
year — invidere split( /)L splie G R0L el GO 17 2017 930. 5487
N - 18 2018 884.9322
geature_list..ka‘;;pé:;d(::.'ewRol':\'J; - ’ 19 2019 969. 8400
20 2020 887.1039
c‘if i pf.Dat-anja.'n‘eiea:xj}fjlisf; 21 2021 869.3370
df = df, sort_values(by=L"year' ]) -
df. to_esv(pathout + '/’ + ’area_stat.csv, index=False) 22 2022 866.0025

Figure 12: Water Body Area Statistics Code and Output Table
3.2 Water Body Area Change Trend Plot
The draw_1() function plots the inter-annual variation of water body area along

with a linear trend line, and annotates the slope, p-value, and R? value.
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def draw_l(data, pathout):
import pandas as pd
from scipy. interpolate import make_interp_spline
import scipy.stats as stats
from scipy. optimize import curve_fit

d

i. read_csv(data, header=0)

fig, ax = plt. subplots()
ax.plot (df " vear’], df[’area’], color="blue’, marker="o’, label="Area")
ax. set_xlabel(
ax. set_ylabel (" Ar

ax. tick_params(axis="y’, labelcolor="k’)
ax. legend(ncol=1, frameon=False, loc=2, borderaxespad=0)
plt. show ()
fig. savefig(pathout + ' /' + "fig area.png’, dpi=700, bbox_inches="tight’', transparent=True)
return
—&— Area

—— Liner trend
950 -

Slope = 5.66, p = 0.002

R? =0.37
900 A

850 A

Area (km?)

800 A

750 A

2000 2005 2010 2015 2020
Year

Figure 13: Inter-Annual Water Body Area Change and Linear Trend (2000-2022)

3.3 Relationship Between Water Body Area and Temperature

-21 -



National Tibetan Plateau / Third Pole Environment Data Center

def draw_2(data_water, data_climate, pathout):
import pandas as pd
from scipy. interpolate import make_interp_spline
import scipy.stats as stats

from scipy. optimize import curve_fit

from matplotlib import pyplot as plt

from matplotlib. pyplot import MultiplelLocator
import matplotlib as mpl

9751 —e— Area —e— Temperature [ 3 import matplotlib. gridspec as gridspec
950 df_water = pd.read_csv(data_water, header=0)
climate = pd. read_csv(data_climate, header=0)

925

9004 Q year
2 @
= 875 2 )
2 5 fig, axl = plt. subplots()
= o
< 850 1 £ .plot (df_merged[’ vear’ ], df_merged(’area’]

= set_xlabel ( Year’

825

8004

7751 set_x 2 10, 2015, 2020], rotation=0)

T T T legend ( » loc= left’)
2000 2005 2010 2015 2020

Year

ot R on

plt. show()
Figure 14: Co-variation of Water Body Area and Annual Mean Temperature (2000-2020)
3.4 Relationship Between Water Body Area and Precipitation
The draw_3() function creates a dual-axis plot showing the co-variation of water

body area and annual precipitation.

def draw_3(data_water, data_climate, pathout):
import pandas as pd
from scipy, erpolate import make_interp_spline

from scipy. optimize import curve_fit
from matplotlib import pyplot as plt
from matplotlib. pyplot import MultipleLocator 975

import matplotlib as mpl —&— Area —e— Precipitation
import matplotlib. gridspec as gridspec 950 r 260
f_water = pd.read_csv(data_water, header=0)
_climate = pd. read_csv(data_climate, header=0) 925
1 imate. dropna () r240
900 E
erge (df_water, df_climate, on=" §875 ané
© r o
< s
fig, axl = plt. subplots() < 850 g
P = . ’ [
axl. plot (df_merged[’ year' ], df_merged[ narker='o) 825 L 200
axl el (' Year')
axl.
axl. tick_params (axis= 800
axl. set_x1im(2000, 2020} 775 r 180
axl. s icks ([2000, 2005, . . .
axl. set_xticklabels ([2000, 2 20], rotation=0) 2000 2005 2010 2015 3020

axl. legend([" Area’], loc="uy

Year

Figure 15: Co-variation of Water Body Area and Annual Precipitation (2000-2020)
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